CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ LY THUYET.

1. SO PO KHAO SAT HAM SO

Buworc 1. Tim tap xac dinh cua ham s0;
Buwéc 2. Tinh dao ham y' = f'(x);
Buworc 3. Tim nghiém cua phuong trinh f'(x)=0;

Buworc 4. Tinh giéi han lim y; lim y va tim tiém can ding, ngang (néu cé);

X—>+00 X——0
Bude 5. Lap bang bién thién;

Buée 6. Két luan tinh bién thién va cuc tri (néu cd);

Buwdc 7. Tim cac diém dic biét ctia d6 thi (giao véi truc Ox, Oy, cdc diém doi xitng, ...);
Buéc 8. V& d6 thi.
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II. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO BAC BA
y=ax’+bx* +cx+d (a=0)

TRUONG HOQP a>0 1<0
Y
Y
Phuong trinh y' =0 c6 \ 1] /1\
2 nghiém phan biét 1 0 X'
1
A
YA Ay
1
Phwong trinh y' =0 c6 ) 1
nghiém kép . 0 x
0 :
vA YA
N
AT i
\ / _ A
Phuong trinh y' =0 vo N o 1 .
nghiém & x
1 >
[
MOT SO Vi DU VE BAI TOAN KHAO SAT VA VE PO THI CUA HAM SO
Cau 1:  Khao sat va v& do thi ham sé y = x®> —3x* +2

Tap xac dinh: D =R
Su bién thién:

+ Chiéu bién thién:

y'=3x"-6x . Xét y' =0 < g

+ Cac gidi han tai vo cuc

}Eﬂo?f:}i%xg(l—L%

X X

+ Bang bién thién:

Loi giai:

([
N O

x x°

=+o0; lim y=lim x3(1_§+£j:_oo.

X—>—0 X—>—0
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y' -+ 0 —_ 0 +
—+0o0
y 2

Ham s d@)ng bién trén céc khoang (—oo;O) va (2;+ oo) ;

Ham s6 nghich bién trén khoang (0;2)

+ Cuc tri:

Ham sb dat cuc dai tai x =0; Y, = y(O) =2 .Ham sb dat cuc tiéu tai x =2; Y, = y(2) =-2
+ D0 thi

x=1

) = d6 thi ham s6 qua diém A(l;O).
x"—-2x-2=0

Ta cod x3—3x2+2=0<:{

Cho x =0=>y =2:D4 thi ham s6 ¢t Oy tai B(0;2).

4

1\

Luu y: Db thi ham s6 nhan diém I (1;0) lam tam ddi xtng. Hoanh d¢ diémI 1a nghiém cua
phuong trinh y” =0 (Diém udn)
Khao sat va v& d6 thi ham s6 y=-x" +3x> —-3x+1
Loi giai:
Tap xac dinh: D=R
Su bién thién:
+ Chiéu bién thién:
y'=-3x"+6x-3= —3(x—1)2 SOVxeR.Xét y'=0<x=1.

Suy ra ham s6 nghich bién trén khoang (—oo ;+ oo).

+ Cuc tri: Ham s6 khong c6 cuc tri

+ Cac gidi han tai vo cuc
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lim y = lim x° (—1+§—%+%j =-o0; lim y = lim x° (—1+§—%+%J = +o0,
x>t x> x X x xo=0 xomw x x7 x
+ Bang bién thién:
I |—o0 1 —+00
y' - 0 -

Do thi

Taco —x° +3x* —=3x+1=0< x =1=>d0 thj ham s6 qua A(1;0).
Cho x=0=>y=1 =D0 thi ham s6 ct Oy tai B(0;1).

Cho x=2=>y =-1 =D} thi ham s6 qua C(2;—1).

”

4

Luu y: P thi ham sb nhan diém I (1 ;0) lam tam dbi xtrng.Hoanh do diémI la nghiém cua
phuong trinh y” =0 (Piém udn).
Cau3: Khao sat va vé d6 thi ham sé y=x"+1
Loi gidi:
Tap xac dinh: D =R
Su bién thién:
+ Chiéu bién thién:
y'=3x>>0VxeR .Xét y' =0 < x=0.

Suy ra ham s6 ludn dong bién trén khoang (—oo; + oo).

+ Cuc tri: Ham s6 khong c6 cuc tri
+ Cac gidi han tai vo cuc

lim y = lim x° =400; lim y=lim x° = —oo0,

X400 X—>+00 X—>—0 X—>—00

+ Bang bién thién:
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I | —o0D 0

Do thi
Tacdé ¥’ =0<=x=0 Vay dd thi ham s qua O(O;O)
Cho x=1=y=1 ‘Do thi ham sb cat Oy tai B(l; 1) Cho x=-1=y=-1 ‘Do thi ham sb cét
qua C(—l;—l).
b

Luu y: Do thi ham s6 nhan diém O(O;O) lam tam d6i xtng. Hoanh d6 diémO 1a nghiém cua

phuong trinh y” =0 (Diém udn)
II. KHAO SAT SU BIEN THIEN VA VE PO THI CUA MOT SO HAM PHAN THU'C HU'U Ti

ax+b
cx+d

1. Khao sat sw bién thién va vé d6 thi ciia ham sb y = (c #0, ad—bc # 0)

D=ad-bc>0 D=ad-bc<0

¥A YA

I

i

1
0}
\ 1

"y
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MOT SO Vi DU VE BAI TOAN KHAO SAT VA VE PO THI CUA HAM SO

A iy s c x+1
Cau 4: Khao sat va vé do thi ham so +1
x J—
Loi gidi:
Tap xéc dinh: D =R\ {1}
Su bién thién:
+ Chiéu bién thién:
_2 A ] A , . . ’ A A y o .
Y= ( 5 -Tathiy y' khong xac dinh khi x=1; y' ludn &m v6éi moi x #1
x-1
Vay ham sb nghich bién trén cac khoang (1 ;+ oo) va (—oo ; 1).
+ Cuec tri:
Ham s6 khong c6 cuc tri
+ Tiém can
. .ox+1 ~ \ 2 N A
limy = hm—1 =1. Vay duong thang y =1 la tiém cén ngang
xX—>too X —
. . ox+1 . . x+1 A . 2 \ A A
limy =1lim =+4o0; limy = l1m—1 = —o0. Vay dudng thang x =1 1a tiém can ngang
Y1t x—>1" X — PR x> X —
. . X ‘A >
+ Bang bién thién: ) \\v\
r o |=® 1 +0
.y' — —
. \
Y 1 1
\ .
Db thi
Db thi cit truc tung tai diém A(O ;= 1) va cét truc hoanh tai diém B(—l ;0) (Hinh v§)
! yA
-"""i’ i 'i """"""
2 \ ' x|
Luu y: Giao diém I(1;1) cua hai tiém cn la tim d6i x(mg cta do thi
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Cau 5: Khao sat va vé do thi cia ham sd y =

Tép xac dinh: D =R\ {%}

Tacd y =
(2x—1)
lim y = lim —l
x—>+ooy x—Fooy 2

x+1

2x—1
Loi giai

> <0 véimoi x #—
2

.Dd thi ham s6 ¢co tiém cén ngang la y = E

lim+ y=+40, lim y=-co0. Do thi ham sb c6 tiém cén dimg 12 x = >

AT

Béng bién thién cua ham s6 c6 dang:

1
T —o0 - —+00
_yr — —
+0o0
5 \ 2
—o0

D6 thi ham sb ¢ dang:

13

4
S CIT=
-
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ax’*+bx+c

2. Khio sat sy bién thién va vé do thi cia ham s6 y =
mx+n

(a 20, m# O)
"1 Buéce 1: Tim tap xac dinh D

"I Bude 2: Tinh ¥’ va giai ¥ =9

"1 Budc 3: Tim tiém cén dung va tiém can xién ciia ham $6

‘A A , ’ . \ . A ‘A A , \ m
+ Tiém can dimg: Tinh lim y va lim y 101 suy ra tiém cén dimg la x=-—
m m

X—>—— X—>—— n
n n

+ Tiém céan xién:

- Chia tir cho mau dé dua ham so vé dang y = px + ¢ +
mx+n

- Tinh lim [y —(px+ q)] va lim [y —(px+ q)] r0i suy ra tiém can xién 13 y = px+gq
Budc 4: Lap bang bién thién

Budc 5: Két luan cac khoang bién thién va tim ddi xing I ciia ham s

Budc 6: Lap bang gia tri

Budgc 7: V& dd thi

2 NS
\ A ohs Bd o oK ax” +bx+c W
Hinh dang do thi ham s6 y=——— @V”
mx+n QP
n
SR X L. 1K
y'=0 a, mcung dau a, m trai dau

>. ;
e

ghiém phan bi¢t 2

v

- , <A - > \o
niém kép hoac vo nghiém / o f x \
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Ciu 6:

a) y

b) y

MOT SO Vi DU VE BAI TOAN KHAO SAT VA VE PO THI CUA HAM SO

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Khao sat va v€ do thi cua cac ham so sau

a) y

0

[

x+1

x—1

—x* +2x

_2x7 +5x+5

_2x7 +5x+5
x+1

D=R\{-1}

_2x’ +4x

(x+1)2

y'=0<

lim y =400

[] x>-1"

lim y=-o

x—>=1"

x=0

x=-2

=TCD: x=-1

lim
[] x>0

X—>—0

=>TCX: y=2x+3

') Bang bién thién:

[y—(2x+3)]=0

lim [ y—(2x+3)]=0

Loi giai

x —o0 -2 —1 0 +co
+o0 +o0
N
Y 5

Ham s6 dat cuc dai tai diém (-2;-3) va dat cuc tiéu tai diém (0;5).

SN

[ Ham s6 dong bién trén (—0i=2) 3 (0s40) , nghich bién trén (-2;-1)

Ham s6 ¢6 tam dbi xtmg 1a 7(~1;1)

1 Bang gié tri

x |-31-2]10]1
y|-4|-3[5]6
1 D thi

Swu tam va bién soan
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-2

4

lim y = +o0 ‘
D x—)l*y QJ(}Q

lim y = -0

x—1 \2\
=>TCD: x=1

lim [y—(—x+1)}:0

[] x>0

lim I:y—(—x+1):|=0

=>TCX: y=—x+1
') Bang bién thién:
x —o0 1 +oco

S(x) - | | -

S(x)

—0o0 —QC

Ham s6 nghich bién trén (—o0s1) va (L40) .
Ham s6 khong c6 cuc tri.

Ham s6 c6 tam déi xtmg 1a 7(1;0)
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Béng gia tri

x |-110112]|3

Yy 13100 3

2

1 DO thi

-2 -1\ I\2 3 ¢4

_1 \? \_\ X

-4

@ HE THONG BAI TAP TU LUAN

Cau 7:

Khao sat va v€ do thi cua cac ham so sau
a) y=x -3x" +4

b) y=—x+3x* -3x+7

R T U S £ x+2
Khao sat va vé do thi ciia cac ham so y =
x+5
. A ax* +bx+c T \ A . . X
Cho ham so y=—(a>0,m¢0) c6 d6 thi nhu hinh v& bén. Hoi trong cac s6 b,c,m,n
mx+n

c6 tat ca bao nhiéu s6 duong?

R -

|
|
|
|
VY
5 -4 -3 -1 ?2345_15
4 -1
7 I
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Cau 10: Cho ham s6 y=f (x) c6 dd thi nhu hinh v& bén. S6 nghiém thuc cta phuong trinh
3f(x)+4:0 la:

2
. . , X" +mx-2 ,

Cau 11: Co bao nhiéu gia tri nguyén cua tham s6 m dé€ do thi ham s6 y = —1 cat truc hoanh

x f—
tai 2 diém phan biét?
&

\\SS
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UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ LY THUYET.

1. SO PO KHAO SAT HAM SO

Buworc 1. Tim tap xac dinh cua ham s0;
Buwéc 2. Tinh dao ham y' = f'(x);
Buworc 3. Tim nghiém cua phuong trinh f'(x)=0;

Buworc 4. Tinh giéi han lim y; lim y va tim tiém can ding, ngang (néu cé);

X—>+00 X——0
Bude 5. Lap bang bién thién;

Buée 6. Két luan tinh bién thién va cuc tri (néu cd);

Buwdc 7. Tim cac diém dic biét ctia d6 thi (giao véi truc Ox, Oy, cdc diém doi xitng, ...);
Buéc 8. V& d6 thi.

Page 257

Swu tam va bién soan



CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

II. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO BAC BA
y=ax’+bx* +cx+d (a=0)

TRUONG HOQP a>0 1<0
Y
Y
Phuong trinh y' =0 c6 \ 1] /1\
2 nghiém phan biét 1 0 X'
1
A
YA Ay
1
Phwong trinh y' =0 c6 ) 1
nghiém kép . 0 x
0 :
vA YA
N
AT i
\ / _ A
Phuong trinh y' =0 vo N o 1 .
nghiém & x
1 >
[
MOT SO Vi DU VE BAI TOAN KHAO SAT VA VE PO THI CUA HAM SO
Cau 1:  Khao sat va v& do thi ham sé y = x®> —3x* +2

Tap xac dinh: D =R
Su bién thién:

+ Chiéu bién thién:

y'=3x"-6x . Xét y' =0 < g

+ Cac gidi han tai vo cuc

}Eﬂo?f:}i%xg(l—L%

X X

+ Bang bién thién:

Loi giai:

([
N O

x x°

=+o0; lim y=lim x3(1_§+£j:_oo.

X—>—0 X—>—0
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y' -+ 0 —_ 0 +
—+0o0
y 2

Ham s d@)ng bién trén céc khoang (—oo;O) va (2;+ oo) ;

Ham s6 nghich bién trén khoang (0;2)

+ Cuc tri:

Ham sb dat cuc dai tai x =0; Y, = y(O) =2 .Ham sb dat cuc tiéu tai x =2; Y, = y(2) =-2
+ D0 thi

x=1

) = d6 thi ham s6 qua diém A(l;O).
x"—-2x-2=0

Ta cod x3—3x2+2=0<:{

Cho x =0=>y =2:D4 thi ham s6 ¢t Oy tai B(0;2).

4

1\

Luu y: Db thi ham s6 nhan diém I (1;0) lam tam ddi xtng. Hoanh d¢ diémI 1a nghiém cua
phuong trinh y” =0 (Diém udn)
Khao sat va v& d6 thi ham s6 y=-x" +3x> —-3x+1
Loi giai:
Tap xac dinh: D=R
Su bién thién:
+ Chiéu bién thién:
y'=-3x"+6x-3= —3(x—1)2 SOVxeR.Xét y'=0<x=1.

Suy ra ham s6 nghich bién trén khoang (—oo ;+ oo).

+ Cuc tri: Ham s6 khong c6 cuc tri

+ Cac gidi han tai vo cuc
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lim y = lim x° (—1+§—%+%j =-o0; lim y = lim x° (—1+§—%+%J = +o0,
x>t x> x X x xo=0 xomw x x7 x
+ Bang bién thién:
I |—o0 1 —+00
y' - 0 -

Do thi

Taco —x° +3x* —=3x+1=0< x =1=>d0 thj ham s6 qua A(1;0).
Cho x=0=>y=1 =D0 thi ham s6 ct Oy tai B(0;1).

Cho x=2=>y =-1 =D} thi ham s6 qua C(2;—1).

”

4

Luu y: P thi ham sb nhan diém I (1 ;0) lam tam dbi xtrng.Hoanh do diémI la nghiém cua
phuong trinh y” =0 (Piém udn).
Cau3: Khao sat va vé d6 thi ham sé y=x"+1
Loi gidi:
Tap xac dinh: D =R
Su bién thién:
+ Chiéu bién thién:
y'=3x>>0VxeR .Xét y' =0 < x=0.

Suy ra ham s6 ludn dong bién trén khoang (—oo; + oo).

+ Cuc tri: Ham s6 khong c6 cuc tri
+ Cac gidi han tai vo cuc

lim y = lim x° =400; lim y=lim x° = —oo0,

X400 X—>+00 X—>—0 X—>—00

+ Bang bién thién:
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I | —o0D 0

Do thi
Tacdé ¥’ =0<=x=0 Vay dd thi ham s qua O(O;O)
Cho x=1=y=1 ‘Do thi ham sb cat Oy tai B(l; 1) Cho x=-1=y=-1 ‘Do thi ham sb cét
qua C(—l;—l).
b

Luu y: Do thi ham s6 nhan diém O(O;O) lam tam d6i xtng. Hoanh d6 diémO 1a nghiém cua

phuong trinh y” =0 (Diém udn)
II. KHAO SAT SU BIEN THIEN VA VE PO THI CUA MOT SO HAM PHAN THU'C HU'U Ti

ax+b
cx+d

1. Khao sat sw bién thién va vé d6 thi ciia ham sb y = (c #0, ad—bc # 0)

D=ad-bc>0 D=ad-bc<0

¥A YA

I

i

1
0}
\ 1

"y
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MOT SO Vi DU VE BAI TOAN KHAO SAT VA VE PO THI CUA HAM SO

A iy s c x+1
Cau 4: Khao sat va vé do thi ham so +1
x J—
Loi gidi:
Tap xéc dinh: D =R\ {1}
Su bién thién:
+ Chiéu bién thién:
_2 A ] A , . . ’ A A y o .
Y= ( 5 -Tathiy y' khong xac dinh khi x=1; y' ludn &m v6éi moi x #1
x-1
Vay ham sb nghich bién trén cac khoang (1 ;+ oo) va (—oo ; 1).
+ Cuec tri:
Ham s6 khong c6 cuc tri
+ Tiém can
. .ox+1 ~ \ 2 N A
limy = hm—1 =1. Vay duong thang y =1 la tiém cén ngang
xX—>too X —
. . ox+1 . . x+1 A . 2 \ A A
limy =1lim =+4o0; limy = l1m—1 = —o0. Vay dudng thang x =1 1a tiém can ngang
Y1t x—>1" X — PR x> X —
. . X ‘A >
+ Bang bién thién: ) \\v\
r o |=® 1 +0
.y' — —
. \
Y 1 1
\ .
Db thi
Db thi cit truc tung tai diém A(O ;= 1) va cét truc hoanh tai diém B(—l ;0) (Hinh v§)
! yA
-"""i’ i 'i """"""
2 \ ' x|
Luu y: Giao diém I(1;1) cua hai tiém cn la tim d6i x(mg cta do thi
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Cau 5: Khao sat va vé do thi cia ham sd y =

Tép xac dinh: D =R\ {%}

Tacd y =
(2x—1)
lim y = lim —l
x—>+ooy x—Fooy 2

x+1

2x—1
Loi giai

> <0 véimoi x #—
2

.Dd thi ham s6 ¢co tiém cén ngang la y = E

lim+ y=+40, lim y=-co0. Do thi ham sb c6 tiém cén dimg 12 x = >

AT

Béng bién thién cua ham s6 c6 dang:

1
T —o0 - —+00
_yr — —
+0o0
5 \ 2
—o0

D6 thi ham sb ¢ dang:

13

4
S CIT=
-
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ax’*+bx+c

2. Khio sat sy bién thién va vé do thi cia ham s6 y =
mx+n

(a 20, m# O)
"1 Buéce 1: Tim tap xac dinh D

"I Bude 2: Tinh ¥’ va giai ¥ =9

"1 Budc 3: Tim tiém cén dung va tiém can xién ciia ham $6

‘A A , ’ . \ . A ‘A A , \ m
+ Tiém can dimg: Tinh lim y va lim y 101 suy ra tiém cén dimg la x=-—
m m

X—>—— X—>—— n
n n

+ Tiém céan xién:

- Chia tir cho mau dé dua ham so vé dang y = px + ¢ +
mx+n

- Tinh lim [y —(px+ q)] va lim [y —(px+ q)] r0i suy ra tiém can xién 13 y = px+gq
Budc 4: Lap bang bién thién

Budc 5: Két luan cac khoang bién thién va tim ddi xing I ciia ham s

Budc 6: Lap bang gia tri

Budgc 7: V& dd thi

2 NS
\ A ohs Bd o oK ax” +bx+c W
Hinh dang do thi ham s6 y=——— @V”
mx+n QP
n
SR X L. 1K
y'=0 a, mcung dau a, m trai dau

>. ;
e

ghiém phan bi¢t 2

v

- , <A - > \o
niém kép hoac vo nghiém / o f x \
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Ciu 6:

a) y

b) y

MOT SO Vi DU VE BAI TOAN KHAO SAT VA VE PO THI CUA HAM SO

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Khao sat va v€ do thi cua cac ham so sau

a) y

0

[

x+1

x—1

—x* +2x

_2x7 +5x+5

_2x7 +5x+5
x+1

D=R\{-1}

_2x’ +4x

(x+1)2

y'=0<

lim y =400

[] x>-1"

lim y=-o

x—>=1"

x=0

x=-2

=TCD: x=-1

lim
[] x>0

X—>—0

=>TCX: y=2x+3

') Bang bién thién:

[y—(2x+3)]=0

lim [ y—(2x+3)]=0

Loi giai

x —o0 -2 —1 0 +co
+o0 +o0
N
Y 5

Ham s6 dat cuc dai tai diém (-2;-3) va dat cuc tiéu tai diém (0;5).

SN

[ Ham s6 dong bién trén (—0i=2) 3 (0s40) , nghich bién trén (-2;-1)

Ham s6 ¢6 tam dbi xtmg 1a 7(~1;1)

1 Bang gié tri

x |-31-2]10]1
y|-4|-3[5]6
1 D thi

Swu tam va bién soan
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-2

4

lim y = +o0 ‘
D x—)l*y QJ%Q

lim y = -0

x—1" \2\
=TCDb: x=1

lim [y—(—x+1)}:0

[] x>0

lim I:y—(—x+1):|=0

=>TCX: y=—x+1
') Bang bién thién:
x —o0 1 +oco

S(x) - | | -

S(x)

—o0 —aC

[ Ham s6 nghich bién trén (=e0s1) va (L+0) .
Ham s6 khong c6 cuc tri.
Ham s6 ¢6 tam d6i xtg 1a 1(1;0)

| Bang gia tri
ESENCIEIER
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

y g 00 _ 3
2
] Do thi
y
\ 4 |
O
\
\
NI
-2 -1\ 1\2 3 4
J? \\ i
4

@ HE THONG BAI TAP TU LUAN

Cau7: Khao sat va v& dd thi caa cac ham sd sau
a) y=x -3x" +4
b) y=—x’+3x" -3x+7
Loi gidi
a) y=x -3x" +4
[1 D=R

[ y'=3x" —6x

x=0
X

y'zO@{

] y"=6x-6

y"=0< x=1=y=2. Tam ddi xtmg 1a 7(1;2)

lim y =400
[] x>+ Y
lim y =—o0

X—>—0

'] Bang bién thién:
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X |—o0 0 2 ~+00

f(x) + 0 - 0 +

+00

/() / ) \0/

[} Ham s6 dong bién trén (—o0;0) va (2;+e0). Ham s6 nghich bién trén (0;2).
Ham s6 dat cuc dai tai diém (0;4) va dat cuc tiéu tai diém (2;0).
Ham s6 c6 tim d6i xtng 1a 7(1;2)
x=-1
y=0&
0 =

Bang gia tri
x |-1]0[1]2]3
Y10 [4(2]0]|4

1 D thi

2 1]o1 2 3
-1

b) y=—x’ +3x> =3x+7
N D=R

0 y'==3x> +6x -3
y'=0<x=1

0 y"=—6x+6

y"=0< x=1= y=6. Tam doi xtmg 1a 7(1;6)

lim y=-o0
[] x>+ Y
lim y =+o0
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
() Bang bién thién:

X |-m 1 +oo

Fiix) 0

f(x) R‘H‘Hﬁ

(] Ham sd nghich bién trén D
Ham s6 khong c6 cuc tri
Ham s6 ¢ tAm d6i xtng 13 7 (1;6)

'] Bang gia tri

x|-1{0]1]2|3

Yy |14 (71652

U Do thi
5
'w‘\y
8\
61—
\
4 \\
2 |
\
.“\
e e
0 1 Q g

x+2
x+5

Khao sat va vé do thi ciia cac ham so y =

Loi giai

o D=R\{-5}

y'=%>0, VxeD
0 (x+5)

gl y=—o

lim y =400

x—>-5"

=TCb: x=-5

lim y=1

[] x>+

lim y=1

X—>—0

=TCN: y=1

() Bang bién thién:

Page 269

Swu tam va bién soan
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X —0 -5 +00

£(x) + o+

EAR ) /

[ Ham sb dong bién trén () va (=5:+0)
Ham s6 khong c6 cuc tri
Ham s0 c6 tim déi xtmg 1a 7(-5;1)
| Bang gia tri
x |-7|-6|-4]-3
Yos|4 (-2 1
2 2
11 Db thi
| x5 Y
| 6
4
2
I 1 y=1
3 6 |54 2 ;) x
-2

2
A .z ax” +bx+c CAA s A Tra oz
Cau9: Cho ham so y=—(a >0,m ;tO) c6 do6 thi nhu hinh vé bén. Hoi trong céc s6 b,c,m,n

mx-+n
6 tat ca bao nhiéu so duong?

et

MW B o @

2 —
:L’M(Wo,mio);D:R\{_fl}

mx+n m

Tiém can xién y=x+2
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Cau 10:

Cau 11:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

mx2+nx

2 b+n)x+c
lim{ax +bx+cx}=lim[( ) }=b+n=2

X—>0

2
um(wjzizlmzmo
m

X0 mx+n xX—>0 mx-+n m

S b+n=2m
Sb-m=2m
<Sb=3m=3a>0

‘n A , n
Tiémcan ding x=—=1<n=-m=—-a<0
m

A s 1 AL . C
Do thi ham s6 cat tryc tung tai y, =—>0=¢<0
n

Cho ham s6 y=f (x) c6 dd thi nhu hinh v& bén. S6 nghiém thuc cia phuong trinh

3f(x)+4=0 la:

3f(x)+4:0©f(x):_?4

3
-
z
/

. . .
Puong thang y = ? cat do thi tai 2 diem.

2
. s . X" +mx-2
C6 bao nhiéu gia tri nguyén ctia tham s6 M dé do thi ham so y = —1 cat truc hoanh
x —

tai 2 diém phan biét?
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Loi giai
2
Phuong trinh hoanh d¢ giao didm:” = r_1 g(x) =X —mx+2=0
A=m’ -8

Do thi cét truc hoanh tai 2 diém phan bi¢t khi phuong trinh (*) c6 2 nghiém phan biét khac 1.

{A>0 {m2—8>0 m<-22
= R

And >
8(1)750 3-m=0 m 2\/5
m#3
m nguyén nén c6 vo sb M .
&
\\Q{}Q
&
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CHUONG

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ BAI TAP TRAC NGHIEM

Cau 1:

Cau 2:

BAI TAP TRAC NGHIEM TRiCH TU PE THAM KHAO VA PE CHiNH THUC

CUA BQ GIAO DUC TU NAM 2017 PEN NAY

Céu 24 (101-2023) Ham s nao dudi dy c6 bang bién thién nhu sau?

X —a0 -1 1 +on
¥ - 0 + 0 -
T /3
\1 \3’:
+2
A. y:x . B. y=—x"+3x+1. C.y=x"-3x". D. y=-2x"+1
X

Céu 12 (104-2023) Ham s nao dudi ddy c6 bang bién thién nhu sau?

x —m -1 1 +n
' - 0 + 0 -
+0 3
3 \ B /" \ .
2
A y=-2x+1. B. y=21% C. y=x'-3x". D. y=-x+3x+1.
X

Céu 14 (102-2023) Ham sb nao duéi day co do thi 1a duong cong trong hinh bén?

VA

Yy =

A y=—x+3x"+1. B.y=x'-2x"+1. C.y=x -3x". D. y=—x"+2x>.
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Cau4: Cau 20 (103-2023) Ham s6 nao dudi day c6 do thi nhu duong cong trong hinh bén?
A
Y
(@) Ce
A, y=-x"+2x". B. y=x"-3x". C.y=—x+3x"+1. D. y=x"-2x"+1.
Cau5:  (MD 101-2022) Ham s6 nao dudi day c bang bién thién nhu sau:
X —o0 1 1 +o00
y' + 0 - 0 +
2 +o0
y / \ /
—00 _2
A. y=x"-2x" B. y=—x"+3x. C. y=—x"+2x". D. y=x -3x.
Ciu 6:  (MBD 102-2022) Ham s6 nao dudi day c6 bang bién thién nhu sau?
x | —o -1 1 +oo
Vv + 0 - 0 +
y /
A.y:—x3+3x B. y=x"-3 C. y=—x"+2x". D. y=x"-2x".
Cau7: (MD 103-2022) Ham s6 nao dudi day c6 bang bién thién nhu sau?
X |—o0 —1 1 —+c0
» — 0 + 0 —
—+co 2
— | —aD
A. y=x"-3x. B. y=—x"+3x. C. y=x"-2x. D. y=—x"+2x.
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Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

(MD 104-2022) Ham s6 nao dudi day c6 bang bién thién nhu sau?

yl
A. y=x"-3x. B. y=x"-2x. C. y=—x"+3x. D. y=—x"+2x.

(TK 2020-2021) D4 thi ciia ham sé nao dudi day c6 dang nhu dudng cong trong hinh bén?

vk

'| I
bl ol
N

C.y=x"-3x"-1.

A. y=_x4+2x2_1. B. y:x4—2x2—1_ D. y=—x3+3x2—1.

(MD 102 2020-2021 — DOT 1) Db thi cia ham s6 nao dudi day c6 dang nhu duong cong trong
hinh bén?

/N
VARV

B. y=-2x"+4x*+1. C. y=—x’ +3x+1.

A. y=x"-3x+1. D. y=2x"-4x" +1.

(MD 102 2020-2021 — DOQT 1) DS thi ham s§ y =—x* —2x? +3 cit truc tung tai diém co tung
d6 bang
Al C. 2.

B. 0. D. 3.

(MD 103 2020-2021 — POT 1) D) thi ciia ham s6 nao dudi day c6 dang nhu dudng cong trong
hinh bén?
Y

| Y

A. y=—x3—2x+%. B. y=x3—2x+%. C. y=—x4+2x2+%. D. y=x4+2x2+%.
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Cau 13:  (MD 104 2020-2021 — DOT 1) D6 thi ham s6 nao dudi day co dang nhu duong cong trong hinh
bén?

ol \"'

A, y=x"-3x+1. B. y=x*+4x"+1. C.y=-x"+3x+1. D.y=—x"+2x"+1.

Cau 14:  (2020-2021 —POT 1) Ham s6 nao dudi ddy c6 do thi nhu dudng cong trong hinh bén?

A.y=3x+1. B. y=x"+2x. C.y=2x-x". D. y=x*-2x".
x+2
Cau 15:  (2020-2021 — DOT 1) Piém nao dudi dy thudc do thi cia ham sb y=x*—x+27?
A.Diém M (11). B. Piém P(1;2). C.biem 0(1;3). D. Biém N (1;0).

Cau 16:  (2020-2021 — POT 1) Piém nao dudi day thudc dd thi cia ham sdy=x* +x—22
A. Diém M(l; 1). B. Piém N(1;2). C. Piém P(1; 3). D. Diém Q(1; 0).

Cau 17:  (2020-2021 —POT 1) Ham s6 nao dudi ddy c6 do thi nhu dudng cong trong hinh dudi day?

A}*

A,
]

A.y=3x_21. B. y=x"-2x. C.y=2x"+x". D. y=—x"+2x".
X+
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Cau 18:  (MD 103 2020-2021 — DOT 2) Piém nao dudi day thudc dd thi cia hamsé y =x’ —x+1?
A.DBiém N(1;0). B. Piém P(1;2). C.Dbiém Q(1;3). D. biem M (L;1).

Cau 19:  (MD 103 2020-2021 — POT 2) Ham s nao dudi ddy c6 dd thi dudng cong trong hinh bén?

f y

_ 2x+1
x+2

A. y=-x+3x. B. y=x"-x". C.y D.y=x"+x.

Cau 20:  (MD 104 2020-2021 — DOT 2) Piém nao dudi dy thude dd thi cia hamsd y=x’ +x—12
A.Dbiém O(1;3). B.Piém M (1;2).  C.DPiém N(L1). D. biém P(1;0).
L , + ,
Cau 21: (MD 103 2020-2021 - DQT 1) Bict ham s0 y =% (a 1a so thyc cho trudc va a#—1) co
x_

d6 thi nhu hinh v& duéi day. Ménh dé nao dudi day dang?

y

B T e e

A. y'>0,Vx=#1. B. y'>0,VxeR. C. y'<0,VxeR. D. y'<0,Vx#1.

X+a

Ciu 22: (MD 104 2020-2021 — PQT 1) Biét ham sb y = (a 1a sb thuc cho trude, a #—1) co dd

o
thi nhu trong hinh bén. Ménh dé nao duéi day dung?

AY

_\O
N T
A. y'<0,VxeR. B. y'<0,Vx#1. C.y'>0,VxeR. D. y'>0,Vx#1.
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Ciu 23: (Pé Minh Hoa 2020 Lan 1) D6 thi ctia ham s6 nao dudi ddy co dang nhu duong cong trong

dudi day?

by
X

A y=—x'+2x". B. y=x"-2x". C.y=x"-3x". D. y=—x"+3x".
Céiu 24: (P& Tham Khio 2020 Lan 2) D6 thi ctia ham s6 nao duéi ddy c6 dang nhu dudng cong trong

hinh bén?

| /
/ 0 *

A. y=x" -3x. B. y=—x +3x. C.y=x"-2x". D. y=-x'+2x".

Cau 25: (M4 101 - 2020 Lan 1) D6 thi ham s6 nao dudi ddy co dang nhu dudng cong trong hinh bén?
V
T

A, y=x -3x>+1. B. y=—x"+3x"+1. C.y=—x'+2x*+1. D. y=x"-2x>+1.

Cau 26: (Mi 102 - 2020 Lan 1) D6 thi ham s6 nao duéi ddy c6 dang nhur duong cong trong hinh bén?
NN
0 z
A y=—x"+2x". B. y=—x+3x. C.y=x"-2x". D. y=x"-3x.
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Cau 27: (M4 104 - 2020 Lan 1) D6 thi ham s6 nao dudi ddy co dang nhu dudng cong trong hinh bén?

ad + -

0 X
A y=x"-2x"+1. B. y=—x"+3x"+1. C.y=x"-3x"+1. D. y=—x"+2x"+1.
Céau 28: (M4 101 - 2020 Lan 2)D) thi ham sé nao dudi day c6 dang nhu duong cong hinh bén

AW
%

A y=x"-2x*-2 B.y=-x"+2x"-2 C.y=x"-3x"-2 D.y=—x"+2x*-2

Cau 29: (Ma 104 2017) Pudng cong hinh bén 14 d6 thi cia mot trong bén ham sé dudi day. Ham sé do
14 ham sb nao?

ER

A, y=—x +3x+2 B. y=x"-x*+1 C.y=x"+x"+1 D. y=x"-3x+2

Cau 30: (M4 102 - 2020 Lan 2) D6 thi ctia ham sé nao dudi ddy c6 dang nhu dudng cong trong hinh
bén?

v

VT

A y=—x'+2x"-1. B.y=x'-2x"-1. C.y=x-3x"-1. D.y=—x +3x"-1.
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Cau31: (Mai 103 - 2020 Lin 2) Do thi ciia ham s dudi ddy c6 dang nhu dudng cong bén?

y

N

A. y=x -3x+1. B. y=x'-2x"+1. C.y=-x"+2x"+1. D. y=-x +3x+I.
Céiu 32: (Mai 104 - 2020 Lan 2) D6 thi cua ham sé nao dudi ddy c6 dang nhu duong cong trong hinh
bén?
y
Ie) x
A y=x"+2x". B. y=-x-3x. C. y=x"-3x. D. y=—x"+2x".

Ciu 33: (Pé Tham Khao 2019) Puong con trong hinh v& bén 1a d6 thi ctia ham sé nao duéi day?

] B
!

N

-%\F{J.I x

i
2x—1 +1

A y= X B. y:x_ C.y=x"+x"+1 D. y=x"-3x-1
x—1 x—1

Ciu 34: (Mai 103 2019) D6 thi ham s6 nao dudi day c6 dang nhu dudng cong trong hinh v& bén?

Jlfg}:

A y=x-3x*-2. B.y=x'-2x"-2. C.y=-x+3x"-2. D. y=—x"+2x"-2.
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Cau 35: (M4 101 2019) Do thi cia ham s nao dudi day co dang nhu dudng cong trong hinh vé bén?

A
¥

oy ]
A, y=x"-3x"+3. B.y=—x+3x"+3. C. y=x"-2x>+3.s D. y=—x"+2x" +3.

Céiu 36: (Mai 102 2018) Duong cong trong hinh v& bén 1a d6 thi ctia ham sb nao dudi day?

¥

A y=—x+x" -1 B.y=—x"+2x"-1 C.y=x-x"-1 D. y=x"-2x"-1

Céau 37: (Ma 101 2018) Duong cong trong hinh v& bén 1a d6 thi ctia ham sb nao dudi day?

A y=x-3x" -1 B.y=—x"+3x"-1 C.y=—x"+3x-1 D.y=x"-3x"-1
Ciau 38: (Mai 104 2018) Pudng cong trong hinh v& bén 1a d6 thi cia ham s nao dudi day?

Y

o

/\
%

A y=x'—x"-2 B. y=—x'+x*-2 C.y=—x"43x"-2 D.y=x-3x"-2
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Cau 39:

Cau 40:

Cau 41:

Cau 42:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
(M3 103 2018) Puong cong trong hinh v& bén 1a d6 thi ctia ham s6 nao dudi day?

PN

y

N

A y=x -3x-1 B. y=x'-3x"-1 C.y=—x-3x-1 D. y=—x"+x"-1

(P& Tham Khao 2018) Pudng cong trong hinh bén 1a cta d6 thi ham sb nao duéi day?

4

3

-1

-2

-2

A y=x-3x"+2 B. y=—x+3x"+2 C.y=-x"+2x"+2 D.y=x"-2x"+2

(M4 110 2017) Puong cong & hinh bén dudi 1a db thi cia mot trong bon ham sé dudi day. Haim
s6 d6 1a ham sb nao?

Y

A y=—x+3x"+1 B. y=x-3x"+3 C.y=—x'+2x"+1 D. y=x"-2x"+1.

(Pé Tham Khio 2017) Cho dudng cong hinh v& bén 1a d6 thi cia mot ham sé trong bon ham
s6 dugc liét ké ¢ bon phuong an A, B, C, D duéi day. Hoi d6 1a ham sb nao?
2x+3

A.y:2x+l B. y= X )

x—1 x+1 .

2x -1 2x-2
C.y= al D. y= al ’

x+1 x—1
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Ciu 43: (Pé Minh Hoa 2017) Pudng cong trong hinh bén 1a d6 thi ciia mot ham s6 trong bon ham sb
dugc liét ké ¢ bén phuong an 4, B, C, D dudi day. Hoi ham sé d6 1a ham sb nao?

S
Yy

\
\V

A, y=x-3x+1 B. y=—x"+3x+1 C.y=x"-x"+1 D. y=-x"+x-1

Ciu 44: (Mai 104 2019) D6 thi ham s6 nao dudi ddy co dang nhu dudng cong trong hinh v& bén?

YA

IR

A, y=2x"—4x" +1 B. y=-2x"+3x+1 C. y=2x"-3x+1 D. y=-2x"+4x> +1

Céiu 45: (Ma 102 2019) Db thi cuia ham s6 nao dudi day co dang nhu dudng cong trong hinh v& bén
YA
\// ° \ )
A. y=—x +3x+1. B. y=x"-3x+1. C.y=x"-2x"+1. D.y=—x"+2x"+1.
Cau 46:

(Mi 123 2017) Pudng cong ¢ hinh bén 13 d6 thi ciia mot trong bén ham sb dudi day. Ham sé
d6 1a ham sb nao?

,,
il

A y=x'-x"-1 B.y=-x'+x"-1 C.y=x"-x"-1 D. y=-x"+x"-1
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Cau 47: (Ma 123 2017) Buong cong ¢ hinh bén 1a dd thi cua ham s y= ax+d voi a,b,c,d1a cac sb
cx +
thuc. Ménh d& nao dudi day dung?
Vi
— N
“x\{] 7 I
A.y'<0,VxeR B. y'>0,Vx=1 C.y'<0,vx=1 D. y'>0,VxeR
A ~ . Lt LA 1% Ak s e s A _Ox+b . . Z
Cau 48: (Ma 105 2017) Budng cong ¢ hinh bén 1a do thi cua ham s6 y = v6i1 a,b,c,d 1a cac so
cx +
thue. Ménh dé nao dudi diy dung?
b |
1
— -
O\ 2 X
A y'>0,Vx=1 B.y'<0,Vx#1 C.y'<0,vx#2 D.y'>0,V#2

Ciu 49: (P& Minh Hoa 2020 Lan 1) Cho ham s6 y=ax’ +3x+d (a;d € R) c6 dd thi nhu hinh bén.

Ménh dé nao duéi day dang?

VA

A.a>0,d>0. B.a<0,d>0. C.a>0,d<0. D. a<0,d <0.

Page 280

Swu tam va bién soan



CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cau 50: (P& Tham Khéo 2020 Lén 2) Cho hamsb f(x)= ZHI (a,b,c € R) c6 bang bién thién nhu
X+ C

sau:

f'(x) + +
+00 1

fo| -

1 —00

Trong cac s6 a,b va ¢ ¢ bao nhiéu sé duong?
A.2. B. 3. C. 1. D. 0.
Chu51: (M4 101 - 2020 Lén 1) Cho ham s y=ax’ +bx’ +cx+d (a,b,c,d e R) c6 db thi 1a duong

cong trong hinh bén. C6 bao nhiéu $6 duong trong céac sba,b,c,d?
Y

0 [

A. 4. B. 1. C.2. D. 3.
Chu52: (M4 102 - 2020 Lan 1) Cho ham s6 y=ax’ +bx* +cx+d (a,b,c,d e R) c6 db thi la duong
cong trong hinh bén. C6 bao nhiéu s dwong trong cac hé s a,b,c,d ?

Yy

8/ T
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Chu 53: (M4 103 - 2020 Lan 1) Cho ham s6 y=ax’ +bx’ +cx+d(a,b,c,d € R) c6 do thi 1a duong
cong trong hinh bén.

lly

2y

\/ 0

C6 bao nhiéu sb duong trong céac $6 a,b,c,d ?
A. 4. B. 2. C.1. D. 3.

Chu 54: (M4 104 - 2020 Lén 1) Cho ham s6 y =ax’ +bx’ +cx+d(a,b,c,d € R) c6 do thi la duong

cong trong hinh bén. C6 bao nhiéu s dwong trong cac s6 a, b, ¢, d ?

i

81

7 \
A. 4. B. 2. C. 1. D. 3.

Céiu 55: (M4 102 -2020 Lan 2) Cho ham s6 f(x) =ax’ +bx* +ex+d (a,b,c,d € R) co bang bién thién

nhu sau
2 B -2 0 +00
F'w L0 - 0
2 +00
f(x)
-0 1

C6 bao nhiéu s6 duong trong cac sé a, b, ¢, d ?
A. 2. B. 4. C. 1. D. 3.
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Cau 57:

Cau 58:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

(M4 103 - 2020 Lan 2) Cho ham s0 f'(x)=ax’ +bx” +cx+d (a, b, ¢, d € R) c6 bang bién thién

nhu sau:

x —0 a? 0 +00
S'(x) + 0 - 0 +
1 +c0
() / \ /
—o0 -1

C6 bao nhiéu s dwong trong céac sé a, b, c,d ?
A. 3. B. 4. C. 2. D. 1.

(M4 101 —2020 Lan 2) Cho ham s6 £ (x)=ax’ +bx” +cx+d(a,b,c,d € R) c6 bang bién thién
nhu sau:

T — 0 4 + oo
f(z) + 0o - 0 +
3 + oo
f(z) / \ /
- -5
C6 bao nhiéu s6 dwong trong cac s a,b,c,d ?
A. 2. B. 4. C.1. D. 3.

(M4 104 - 2020 L4n 2) Cho ham s f (x)=ax’ +bx’ +cex+d (a,b,c,d € R) c6 bang bién thién

nhu sau:
x —ao 0 4 +0

f'(x) + 0 — 0 +

f(x) B / -1 \ P //,’,,, o

C6 bao nhiéu sb duong trong céc s6 a,b,c,d ?
A. 4. B. 2. C. 3. D. 1.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ BAI TAP TRAC NGHIEM

Cau 1:

Cau 3:

BAI TAP TRAC NGHIEM TRiCH TU PE THAM KHAO VA PE CHiNH THUC

CUA BQ GIAO DUC TU NAM 2017 PEN NAY
Céu 24 (101-2023) Ham s6 nao dudi dy c6 bang bién thién nhu sau?

X —a0 -1 1 +on

¥ - 0 + 0 -

T /3

\1 \3’:
+2
A. y:x B. y=—x’+3x+1. C.y=x"-3x". D. y=-2x"+1
X
Loi giai

Taco: y=—x+3x+1cd y'=-3x"+3=0 < x==%1. Vay x ==+11a cic diém cuc tri clia ham
sO.

Céu 12 (104-2023) Ham sb nao duéi day co bang bién thién nhu sau?

x —m -1 1 +
¥ - ] + 0 -
+x 3

3 \ » / \ .

+2
A, y=-2x"+1. B. y== C.y=x"-3x" D. y=—x’+3x+1.
X
Loi giai

Bang bién thién trén 13 ddc trung ctia ham s6 bac 3.
Céu 14 (102-2023) Ham sb nao duéi day c6 do thi 1a duong cong trong hinh bén?
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YA
X
O L
A.y=—x+3x"+1. B.y=x'-2x*+1. C.y=x"-3x". D. y=—x"+2x*.
Loi gidi

Quan sat do thi ctia ham s thay do thi trén 13 dd thi cia ham s tring phuong va
lim f(x)=—c0 suyrahésd a<0.Vay nén chon dap an D.

x—>to0

Cau4: Cau 20 (103-2023) Ham sb nao dudi day co do thi nhu duong cong trong hinh bén?

A

y

A\ 4

A y=-x"+2x*. B. y=x"-3x". C.y=—x+3x"+1. D. y=x"-2x>+1.
Loi giai
Hinh v& 1a d6 thi ham s6 y=ax* +bx* +¢ voi a<0, b>0, c=0.

Cau5:  (MD 101-2022) Ham s6 nao dudi day c bang bién thién nhu sau:

X —0 1 1 +o0
y + 0 - 0 +
+o0
y
-2
A. y=x"-2x" B. y=—x"+3x. C. y=—x"+2x". D. y=x"-3x.
Loi giai

Chon D

Ham s6 ¢ bang bién thién nhu trén, trong 4 dap an da cho phai 1a ham bac ba véi a > 0.
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Do d6 ta chon dép an D.
Cau 6:  (MD 102-2022) Ham s6 nao dudi day c6 bang bién thién nhu sau?

X | —oo -1 1 +00
Vv + 0 - 0 +
y 2 +c0
B / \_2/
A. y=-x +3x. B. y=x"-3x. C. y=—x"+2x". D. y=x"-2x>.
Loi giai

Chon B
Tur bang bién thién = y = f(x) 1a ham bac 3 c6 hé s6 a >0, nén Chon B
Cau7:  (MD 103-2022) Ham s6 nao dudi day cé bang bién thién nhu sau?

x —aon —1 1 —+oo
' — 0 + 0 —
—+o0 2
_2 o0
A. y=x"-3x. B. y=-x+3x. C. y=x"—-2x. D. y=—x"+2x.
Loi gidi

Chon B
Béng bién da cho 14 cia ham s§ y = —x* +3x.

Cau 8:  (MD 104-2022) Ham s6 nao dudi day c6 bang bién thién nhu sau?

y — 0 3 0 -
+0o0 2
_9 —00
A. y=x-3x. B. y=x"-2x. C. y=—x +3x. D. y=—x"+2x.
Loi gidi

Chon C
Cau9: (TK 2020-2021) D6 thi ctia ham sd nao dudi ddy c6 dang nhu duong cong trong hinh bén?
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Cau 11:

Cau 12:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

ik

N

A y=-—x*+2x>-1. B.y=x"-2x"-1. C.y=x"-3x>-1. D. y=—x’+3x" 1.

Loi giai
Day chinh 1a dang cta do thi ham tring phuong c6 hé s cao nhat dwong, c6 ba diém cyc trj va

cit tryc tung tai diém c6 tung d6 4m. Khi d6 chi cé y = x* —2x> —1 1a thoa man.

(MD 102 2020-2021 — DOT 1) Db thi cia ham s6 nao dudi day c6 dang nhu duong cong trong
hinh bén?

/\ )
V| \J
A y=x—3x+1. B. y=-2x'+4x’+1. C. y=—x*+3x+1. D.[J=2x 4z 41

Loi giai

DPuong cong dé bai ra 1a dd thi ctia ham bac 4 tring phuong c6 hé s6 @ >0, va ab<0. Do d6
day 1a d6 thi ciia ham s6 y =2x* —4x? +1.

(MD 102 2020-2021 — DOT 1) D6 thi ham s6 y = —x* —2x> +3 cit truc tung tai diém co tung

d6 bang
A.l. B. 0. C.2. D. B8l

Loi gidi
Do thi ham sé y = —x* —2x? +3 cit truc tung tai diém co tung do bing 3.

(MD 103 2020-2021 — POT 1) D) thi ciia ham s6 nao dudi day c6 dang nhu dudng cong trong
hinh bén?

Y

o\\/ -
|

A. y=—x3—2x+%. E- C. y=—x4+2x2+%. D. y=x4+2x2+%.

Loi giai
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Dua trén hinh dang duong cong da cho va cac phuong n, ta suy ra dudng cong trén 1a do thi

i X 1
cua ham so y=x3—2x+5.

Cau 13:  (MD 104 2020-2021 — DOT 1) D6 thi ham s6 nao dudi day c6 dang nhu duong cong trong hinh
bén?

A. y=x"-3x+1. B. y=x"+4x" +1. Q._ D. y=—x"+2x" +1.

Loi giai

Do thi ham s6 ¢6 2 diém cuc tri nén day 1a dd thi ham bac 3, mit khac lim y =+ nén a <0.

X—>—00

Cau 14:  (2020-2021 — DOT 1) Ham s6 nao dudi day co dd thi nhu duong cong trong hinh bén?

A. y=3x+l. B. y=x2+2x. C. y=2x3—x2. D.-
x+2

Loi gidi
Puong cong da cho c6 3 diém cuc tri nén loai cic phuong an A, B, C. Do d6 chon phuong
an D.
Cau 15:  (2020-2021 — DOT 1) Piém nao dudi day thudc dd thi cia hamsé y=x* —x+2?

A.Piém M (1;1). B.PiémP(E2).  C.Piém (13).  D.Diém N(10).
Loi giai
Thay x=1 vao y=x"—x+2 tadugc y=1"-1+2=2.

Vay diém P(1;2) thudc dd thi ham sb da cho.

Cau 16:  (2020-2021 — POT 1) Piém nao dudi ddy thudc do thi cia ham séy = x> +x—2?
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A. Didm M(1; 1). B. Piém N(1;2). C. Piém P(l; 3). D. -
Loi giai
Véiz=1,tacé: y=1"+1-2=0
Do d6 diém Q (1; 0) thudc dd thi ham sb

Cau 17:  (2020-2021 —POT 1) Ham s6 nao dudi ddy c6 do thi nhu dudng cong trong hinh dudi day?

A,y:3x_1, B. y=x"-2x. C.y=2x"+x". D--
x+2

Loi giai
Puong cong dd cho khong phai 13 d6 thi cia ham phan thire, cling khong phai 1a d6 thi ciia ham
da thurc bac hai, bac ba. Do d6 chi c6 phuong an D la dung.
Cau 18: (MD 103 2020-2021 — POT 2) Piém nao dudi day thudc do thi cia ham sé y =x’ —x+1?
A.Piém N(1;0). B.Diém P(.2).  C.Piém 0(1:3).  D. BiémM(EI)]
Loi giai
Thay toa d¢ cac diém vao ham sé ta thiy toa d diém M (1;1) théa man.

Cau 19:  (MD 103 2020-2021 — DOT 2) Ham s6 nao dudi day c6 dd thi duong cong trong hinh bén?

f y

A.- B. y=x"-x". C.y:2x+1. D. y=x"+x.
x+2

Loi giai
Ttr d thi ta thdy c6 2 cuc tri va nhin vao cac phuong an thi chi c¢6 d6 thi ham bac 3 ¢6 2 cuc tri
nén dap an la A

Cau 20: (MD 104 2020-2021 — DOT 2) Diém nao duéi day thude do thi cia hamsé y=x" +x—12
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A. Diém Q(1;3). B.Diém M (1;2).  C.PEMN(GI:  D.Diém P(1;0).
Loi giai

Thay x =1 vao ham s ta dugc y =1’ 4+1—1=1. Khi d6 diém N(1;1) thude dd thi ham s.

. » , + ,
Cau21: (MD 103 2020-2021 — DOT 1) Biét ham s6 =% (a 14 sb thuc cho trudc va a = —1) co

d6 thi nhu hinh v& dudi day. Ménh dé nao dudi day ding?

y

R ik Rt sttt

B. y'>0,VxeR. C. y'<0,vxeR. D. y'<0,Vx#1.

>

Loi giai

xX+a

Do thi ham sb y= nhan x =1 lam tiém cén dung.

x—1
Nhin d6 thi ham s, ham s6 dong bién trén timg khoang xac dinh nén y'>0,Vx#1.
Lz 2 + X A
Cau22:  (MD 104 2020-2021 — POT 1) Biét ham s6 y = % (a 1a sb thuc cho trude, a #—1) co dd
x p—

thi nhu trong hinh bén. Ménh dé nao duéi day dung?

L Y

. o
N T
A. y'<0,VxeR. E._. C.y'>0,VxeR. D. y'>0,Vx#1.
Loi giai

Ta c6 TXD: D=R\{l} va y'=(_1—_1;12¢0,Vx¢1.
x_

Vi @6 thi ham s6 1a duong cong di xudng (tinh tir trai sang phai) trén timg khoang xac dinh nén
ham s6 da cho nghich bién trén mdi khoang xac dinh. Vay y'<0,Vx #1.
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Cau 24:

Cau 25:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

(Pé Minh Hoa 2020 Lin 1) D6 thi ctia ham sé nao dudi ddy co dang nhu duong cong trong
duoi day?

A y=—x*+2x". B. y=x"-2x". C.y=x"-3x". D. y=—x"+3x".
Loi giai

Chon A

Ttr hinh dang cta db thi ta loai phuwong 4an C va  D.

Nhan théy lim f(x)=—o0 suy rah¢ s6 cia x* am nén chon phuong 4n A.
X—>T00

(Pé Tham Khao 2020 Lan 2) D6 thi ctia ham sb nao dudi day c6 dang nhu duong cong trong
hinh bén?

i

.
|

A. y=x3—3x. B. y=—x3+3x. C. y:x4—2x2. D. y=—x4+2x2.

Loi giai
Chon A
Pudng cong c6 dang ciia d6 thi ham sb bac 3 v6i hé s6 @ >0 nén chi c6 ham s6 y = x* —3x
thoa yéu cau bai toan.
(M4 101 - 2020 Lan 1) D6 thi ham sb nao duéi day co dang nhu dudng cong trong hinh bén?

IV

O e

| |

A, y=x -3x>+1. B. y=—x"+3x"+1. C.y=—x'+2x+1. D.y=x"-2x>+1.
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Loi giai
Chon C
Tir hinh ¢6 day 1a hinh dang ctia @ thi ham bac 4.
Jim £ (x)= im / (x) = 0= a <0
Céiu 26: (M4 102 - 2020 Lan 1) D6 thi ham s6 nao dudi day c6 dang nhu duong cong trong hinh bén?

ya

ANVA

0O x

A, y=—x"+2x". B. y=—x +3x. C. y=x"-2x". D. y=x"-3x.
Loi giai
Chon A
Dudng cong trong hinh 1a d6 thi ham trung phuong y =ax* +bx* +¢ (a#0) co hé s6 a<0.

Cau 27: (M4 104 - 2020 Lan 1) D6 thi ham s6 nao dudi day c6 dang nhu duong cong trong hinh bén?

¥y i

3 R

0 x
A y=x'-2x"+1. B. y=—x"+3x"+1. C.y=x"-3x"+1. D.y=—x"+2x"+1.
Loi giai
Chon A
Dua vao hinh vé, ta théy dd thi ham s6 c6 ba diém cuc tri nén loai cac dap an B va C.

Mit khac, ta thdy lim <x4 —2x* + 1) =400 nén chon dap an A.

X—>+00

Cau 28: (M4 101 - 2020 Lan 2)D) thi ham sé nao dudi day c6 dang nhu duong cong hinh bén

AW
%

A y=x"-2x*-2 B.y=-x"+2x’-2 C.y=x"-3x"-2 D. y=—x"+2x*-2

Loi giai
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Cau 30:

Cau 31:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Chon B

Qua db thi 1a ham bac 3 nén loai A, D.

Bén phai ngoai ciing cua do thi di xudng nén hé sd a <0
= loaidép an C

(M4 104 2017) Pudng cong hinh bén 1a d6 thi ciia mot trong bon ham sé dudi ddy. Ham sé d6
12 ham s6 nao?

ER

A, y=—x +3x+2 B. y=x'-x*+1 C.y=x"+x"+1 D. y=x"-3x+2

Loi giai
Chon D
Do thi hinh v& 1 d6 thi ham s6 bac ba c6 hé s6 a@ >0 nén chi c6 ham sé y =x* —3x+2 thoa
man diéu kién trén.
(M4 102 - 2020 Lan 2) D6 thi ciia ham sé nao dudi ddy c6 dang nhu dudng cong trong hinh
bén?

v

VT

A.y=—x"+2x"-1. B.y=x'-2x"-1. C.y=x-3x"-1. D.y=—x+3x"-1.

Loi giai
Chon D
Dua vao dd thi co dang dd thi ctia ham s6 bac 3 ¢6 hé sb a <0 nén dap an D dang.

(M4 103 - 2020 Lan 2) D) thi cia ham sé dudi ddy c6 dang nhu duong cong bén?
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y

N

A y=x-3x+1. B. y=x'-2x"+1. C.y=-x'+2x"+1. D. y=-x+3x+I.
Loi gidi
Chon A
Céiu 32: (Mai 104 - 2020 Lan 2) D6 thi cua ham sé nao dudi ddy c6 dang nhu duong cong trong hinh
bén?
Y
0 X
A y=x"+2x". B. y=—x"-3x. C. y=x"-3x. D. y=—x"+2x".
Loi gidi
Chon C

Pay 1a d6 thi ciia ham s6 bac ba v6i hé s6 a > 0 nén Chon C

Ciu 33: (P& Tham Khio 2019) Puong con trong hinh v& bén 1a d6 thi ctia ham sd nao dudi day?

ko
)
] \
—<J01i T
2x—1 +1
A y= d B. y=x— C. y=x4+x2+1 D. y:x3—3x—1
x—1 x—1
Loi giai
Chon B

Vi tir db thi ta suy ra do thi ctia ham phan thirc ¢6 tiém can dtng va ngang x =1;y =1

Céiu 34: (Mai 103 2019) Db thi ham sb nao dudi ddy c6 dang nhu dudng cong trong hinh v& bén?
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“'{j

=Y

A y=x"-3x"-2. B. y=x"-2x"-2. C.y=-x43x"-2. D. y=—x"+2x"-2.
Loi gidi

Chon B

Quan sat do thi ta thiy day 1a do thi cia ham s6 y = ax* +bx* +¢(a > 0).

Cau 35: (Mai 101 2019) Do thi cia ham s nao dudi day c6 dang nhu dudng cong trong hinh vé bén?

A
¥

N

A, y=x-3x"+3. B.y=—x+3x"+3. C. y=x"-2x>+3.s D. y=—x"+2x" +3.

Loi giai
Chon A
Dang ham bac ba nén loai C
Tur d6 thi ta c6 a > 0. Do d6 loai B, D.

Cau 36: (M4 102 2018) Pudng cong trong hinh v& bén 1a d6 thi cia ham s nao dudi day?

¥

A y=—x+x" -1 B. y=—x'+2x"-1 C.y=x-x"-1 D. y=x"-2x"-1
Loi giai
Chon D

Duya vao hinh v€ suy ra ham s6 da cho c6 3 cuc tri— loai C, D.
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Mit khac nhanh bén tay phai ctia @ thi ham s6 di 1én suy ra hé s @ >0 — Chon D

Cau 37: (Mai 101 2018) Pudng cong trong hinh v& bén 1a d6 thi cia ham s nao dudi day?
A y=x -3x" -1 B.y=—x+3x"-1 C.y=—x"4+3x>-1 D. y=x"-3x"-1
Loi giai
Chon C
+ Nhin db thi khing dinh do thi ham trung phuong loai A, B
+ lim y = —c0 nén Chon C
Ciau 38: (Mai 104 2018) Pudng cong trong hinh v& bén 1a d6 thi cia ham s nao dudi day?
] y
@] /\ v
A y=x'—x"-2 B. y=—x*+x*-2 C.y=—x"43x"-2 D.y=x-3x"-2
Loi giai
Chon C

Cau 39:

Duya trén hinh dang db thi, ta loai y = x* —3x> —2va y = x* — x> —2 Mt khdc tir do thi, ta thay
lim y =—o0 nénloai y=—x*+x>-2
(M3 103 2018) Puong cong trong hinh v& bén 1a d6 thi ctia ham s6 nao dudi day?

PN

y

N

A y=x -3x-1 B. y=x'-3x"-1 C.y=—x-3x-1 D. y=—x'+x"-1

Page 142

Swu tam va bién soan



Cau 40:

Cau 41:

Cau 42:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Loi giai
Chon A
D0 thi ham s6 13 d6 thi ctia ham sb bac ba nén loai A va B.
Do thi ham s6 bac ba cé hé 6 a >0 nén D ding.

(P& Tham Khao 2018) Pudng cong trong hinh bén 1a cta dd thi ham sb nao duéi day?

4

3

-1

-2

-2

A y=x-3x"+2 B. y=—x+3x"+2 C.y=-x"+2x"+2 D.y=x"-2x"+2
Loi giai

Chon C

Do thi ham s trén 1a dd thi ham trung phuong ¢6 3 cuc tri va cd a <0

(Mi 110 2017) Duong cong & hinh bén dudi 1a db thi cia mot trong bon ham sé dudi ddy. Ham
s6 d6 1a ham sb nao?

RV

A y=—x+3x"+1 B. y=x-3x"+3 C.y=—x'+2x"+1 D. y=x"-2x"+1.
Loi giai

Chon B

Duya vao d6 thi ta thay day 1a hinh anh d6 thi ctia ham s bac ba nén loai dép an B va C; Mit
khéac dua vao dd thi ta c6 lim y =+ nén h¢ s6 cua x° duong nén ta chon dap an

y=x -3x"+3
(P& Tham Khio 2017) Cho dudng cong hinh v& bén 1a db thi cia mot ham sd trong bon ham
s6 dugc liét ké & bon phuong 4n A, B, C, D dudi day. Hoi d6 1a ham s6 nao?
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2x+1 2x+3 2x—1 2x—2
= B. y= g.
x—1 x+1 x+1 x—1

Ay
Loi giai

Chon C

Dua vao dd thi suy ra tiém can dung x =—1 loai C, D

Do thi ham s giao vai truc hoanh c6 hoanh d6 dwong suy ra chon B

| /
1 2 3 4
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Ciu 43: (Pé Minh Hoa 2017) Pudng cong trong hinh bén 1a d6 thi ciia mot ham s6 trong bon ham sb
dugc liét ké ¢ bén phuong an 4, B, C, D dudi day. Hoi ham sé d6 1a ham sb nao?

I\y
0 \/ r
A, y=x-3x+1 B. y=—x"+3x+1 C.y=x"-x"+1 D. y=-x"+x-1
Loi giai

Chon A

Tir d6 thi : lim y = +o0 va day 1a d6 thi ham bac ba nén ta chon phuong an y = x> —3x+1.

Ciu 44: (Ma 104 2019) Do thi ham sb nao dudi dy c6 dang nhu dudng cong trong hinh v& bén?

YA

=Y

N
A, y=2x"—4x" +1 B. y=-2x"+3x+1 C. y=2x"-3x+1 D. y=-2x"+4x>+1
Loi giai
Chon D
Dang d6 thi hinh bén 14 d6 thi ham s trung phuong y = ax* +bx* +¢ c6hé s6 a <0.
Do d6, chi c6 d6 thi ¢ dap an B 1a thoa man.
Céau 45: (Ma 102 2019) Db thi cua ham sb nao dudi day co dang nhu dudng cong trong hinh v& bén

YA

/
\/ (@) \ >

A. y=—x +3x+1. B. y=x"-3x+1. C.y=x"-2x"+1. D.y=—x"+2x"+1.

Loi giai
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Chon A

Trong bdn ham s6 da cho thi chi ¢6 ham s& y =—x’ +3x+1(ham s6 da thirc bac ba véi hé s6
a<0) co dang d6 thi nhu dudng cong trong hinh.
Cau 46:

(M3 123 2017) Buong cong & hinh bén 1a d6 thi cia mot trong bén ham s dudi day. Ham s
d6 1a ham s6 nao?

| 1 ||

| “ |

| I

| f

| |

\ |'

Ia

IIIIII G |III f’
ll\,__,f""'"‘a,_,,/

A y=x'-x"-1 B.y=-x"+x"-1 C.y=x"-x"-1 D.y=-x"+x"-1
Loi giai
Chon A

Pay 1a hinh dang cta do thi ham bac bbn tring phuong c6 hé s a >0

Cau 47: (Ma 123 2017) Puodng cong ¢ hinh bén 1a d thi cta ham sé y = y v6i a,b,c,d1a cac sb
CcX +
thuc. Ménh d& nao dudi day dung?
Vi
— .
\G 7 ¥
A y'<0,vxeR B.y'>0,Vx=1 C.y'<0,vx=1 D.y'>0,VxeR
Loi giai

Chon C

Taco:
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Cau 49:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Vi

Dua vao hinh dang cua dd thi ta duoc:
+ Piéu kién x =1

+ Pay 1a d6 thi cia ham nghich bién
Tur d6 ta duge y' <0, Vx #1.

(M3 105 2017) Puong cong & hinh bén 14 d6 thi cia ham s6 y = ax+b véi a,b,c,d 1a cac sd
cxX +

thuc. Ménh d& nao dudi day dung?

yA

1
— -

O\ 2 X

A y'>0,vx=1 B.y'<0,Vx#1 C.y'<0,Vx#2 D.y'>0,V#2

Loi giai
Chon C
Dua vao db thi ta nhan théy tiém can ding béng 2, Ham sb nghich bién vay chon B
(P& Minh Hoa 2020 Lin 1) Cho ham s6 y=ax’ +3x+d (a;d € R) c6 d6 thi nhu hinh bén.

Ménh dé nao dudi day dang?

VA

A.a>0,d>0. B.a<0,d>0. C.a>0,d<0. D. a<0,d<0.
Loi giai

Chon D
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Cau 51:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Ta c6: lim =—00 = @0 thi nhanh ngoai cung ctia ham s6 hudng di xuong nén hé s6 a <0.

X—>+0

Giao diém ctia dd thi ham sb voi truc tung Oy :x = 01a diém ndm bén dudi truc hoanh nén khi

x=0=>y=d<0.

(P& Tham Khio 2020 Lin 2) Cho ham sé f (x)= 2’“1 (a,b,c € R) ¢6 bang bién thién nhu
X +C

sau:

1 —00

Trong cac s6 a,b va ¢ c6 bao nhiéu s duong?

A. 2. B. 3. C. 1. D. 0.
Loi giai

Chon C

ax+1

\ A . \ ‘A A , \ \ 2 c \ ‘A A
Hamso f (x) = c6 dudng tiém can ding 1a duong thang x = ~ va duong ti€ém can

bx+c

ngang la dudng thang y = % .

fon
Ttr bang bién thién ta c6: b wy=p=-S (1)

a_ 2

b

-b
Mat khac: f'(x 472
4 ( ) (bx+c)2
Vi ham sb da cho dong bién trén cac khodng (—o0;2) va (2;+00) nén
f'(x):ac—_bz>0<:>ac—b>0 (2)
(bx+c)

2
Thay (1) vao (2), ta dugc: —%+§>0<:>—cz+c>0<:>0<c<l.
Suy ra ¢ 1a s6 duong va a, b 1a s6 am.
(M4 101 - 2020 Lan 1) Cho ham s6 y =ax’ +bx’ +cx+d (a,b,c,d € R) ¢ dd thi la duong

cong trong hinh bén. C6 bao nhiéu sb duong trong cac sba,b,c,d?
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Y

Loi giai
Chon C

Tacod lim y=+0 = a<0.

X—>+00
Goi x,, x, la hoanh d¢ hai diém cuc tri cua ham so suy ra x,, x, nghi¢m phuong trinh

¥ =3ax’ +2bx +c =0 nén theo dinh ly Viet:

+) Téng hai nghiém x1+x2:—§—b>0:>2<02>b>0.
a a

+) Tich hai nghiém x,x, = 3i >0=c<0.
a

Lai ¢6 do thi ham s cit truc tung tai diém c6 tung do duong nén d > 0.

Vay ¢6 2 $6 duong trong cac sb a,b,c,d.

(M3 102 - 2020 Lan 1) Cho ham s6 y=ax’+bx* +cx+d (a,b,c,d € R) ¢ do thi 1a dudng
cong trong hinh bén. C6 bao nhiéu s dwong trong cac hé s6 a,b,c,d ?

Y

S/ T

Loi giai
Chon C

Tacod lim f(x)=—0=a<0

X—>+00
Do thi ham s0 ¢6 hai di€m cuc tri nam cung phia cuda truc tung nén ac >0=c<0

Do thi ham sb c6 diém ubn nam bén phai truc tung nén ab<0=>5>0
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D6 thi ham sb cit truc tung & dudi truc hoanh = d <0

Chu 53: (Mi 103 - 2020 Lan 1) Cho ham s6 y=ax’ +bx’ +cx+d(a,b,c,d € R) c6 do thi 1a duong

cong trong hinh bén.

A Y
\/ o
C6 bao nhiéu sb duong trong céac $6 a,b,c,d?
A. 4. B. 2. C.1. D. 3.
Loi giai
Chon C

Tacod y' =3ax’ +2bx +c. Dua vao do thi ta thiy a <0

’

AL, >0
HamsOoco2 cuctriamnén < S<0 <
P>0

b*—9ac >0

2b b<0
—<() =2

3a c<0
i>0

3a

Do thi cit truc Oy tai diém (0;d) nén d > 0.

Vay c6 dung mot so duong trong cac s6 a,b,c,d

Chu 54: (M4 104 - 2020 Lén 1) Cho ham s6 y =ax’ +bx’ +cx+d(a,b,c,d € R) c6 do thi la duong

cong trong hinh bén. C6 bao nhiéu $6 duong trong céac s6 a,b,c,d?

i

A. 4. B. 2.

Chon C

Ta co: y' =3ax” +2bx+c

-
________,..-—
RY

C.1. D. 3.
Loi giai
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Cau 55:

Cau 56:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Dua vao db thi ta théy a<0

2
A;’>0 b"—9ac>0
: . 2b b<0
Hams6coé2cuctriamnén < S<0 <<——<0
3a c<0
P>0 c
—>0
3a

Do thi cit truc Oy tai diém (0;d) nén d >0

Viy c6 dung 1 sé duong trong cac sb a, b, ¢, d .

(M4 102 -2020 Lan 2) Cho ham s f(x) =ax’ +bx* +ex+d (a,b,c,d € R) co bang bién thién
nhu sau
2 B -2 0 +00
f' L0 - 0
2 +00
f(x)
-0 1
C6 bao nhiéu s6 duong trong cac sé a, b, ¢, d ?
A. 2. B. 4. C.1. D. 3
Loi giai
Chon D
Tu dang di€u su bién thién ham sb ta c6 a > 0.
Khi x=0 thi y=d=1>0.
. =-2
Mit khac f”(x)=3ax” +2bx+c. Tl bang bien thién ta c6 f'(x)=0< {x 0
X =
N —2b
Tur d6 suy ra c:O;3—:—2:>b:3a>O.
a
Vay c63séduongla a, b, d .
(M3 103 - 2020 Lan 2) Cho ham s0 f'(x)=ax’ +bx” +cx+d (a, b, ¢, d € R) c6 bang bién thién

nhu sau:
x —0 -2 0 +w
f'(x) + 0 - 0 +
1 +o0
f (x) / \ /
—o0 -1
C6 bao nhiéu sb duong trong cac sb a, b, c,d?
A. 3. B. 4. C. 2. D. 1.
Loi giai
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Chon C

. limf(x):+oo:>a>0.

X400

* f(0)=-1=d =-1<0.

. f'(x):?’ax2 +2bx +c.

2b 5
X +x,=-2 EEV b=3a>0
Taco<{ ' ° = 3a = a .
xx,=0 < _o c=0
3a

C6 2 s6 duong laa, b
Chu 57: (M4 101-2020 Lan 2) Cho ham 6 f (x)=ax’ +bx’ +cx+d(a,b,c,d € R) c6 bang bién thién

nhu sau:
T — 0 4 + oo
fl(z) + 0 — 0 +

W NG

C6 bao nhiéu s0 duong trong cac s6 a,b,c,d ?

A 2. B. 4. C. 1. D. 3.
Loi giai
Chon A
Tir bang bién thién, ta c¢6
1
f=3 [(d=3 “T%
f(4)=-5 64a+16b+4c+d =-5 3
2= S b=—=
£1(0)=0  |e=0 2
f'(4)=0 48a+8b+c =0 c=0
=3

Vay trong cac s0 a,b,c,d c6 2 so duong.

Chu 58: (M4 104 -2020 Lan 2) Cho hamsb f(x)=ax’ +bx’ +cx+d (a,b,c,d € R) c6 bang bién thién

nhu sau:
x —ar 0 4 4o
'(x) + 0 - 0 +

f(x) B / -1 \ . ///’* T

C6 bao nhiéu s0 duong trong cac so a,b,c,d ?
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A. 4. B. 2. C.3. D. 1.
Loi giai
Chon D
Ta co: f(x) =ax’+bx* +ex+d (a,b,c,d S R)
= f'(x)=3ax’ +2bx+c

Db thi ham sb f(x) c6 hai diém cuc tri A(0;—1),B(4;—5) nén ta c6 hé:

1
f0)=-1 (g=— a=3
4)=-5  |6da+16b+4c+d=-5 : ,
f( ) & 4 ¢ & {b=——_Trong cac s6 a,b,c,d c6 1 s6 duong.
7(0)=0 7 ]e=0 1
f'(4)=0  (48a+8b+c=0 c=0
d=-1
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UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ HE THONG BAI TAP TRAC NGHIEM.

DANG. NHAN DANG HAM SO THUONG GAP THONG QUA PO THI

A.Ham sé bacba y = az® + bz’ + cz +d (a;tO)

TRUONG HOQP a>0 a<0
Phwong trinh y' =0 c6 YA \ v

2 nghiém phan biét T/-l\
0 e
1

N

Phurong trinh y' =0 6 " ’
nghiém kép
1 0 ;
1
o
Phuong trinh y' =0 v A "
nghiém 1
0 1 .
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B. Ham s6 trung phwong y = az' + bz’ + ¢ (a # 0)
TRUONG HQP a>0 a<0
Phwong trinh y' =0 A vA

co

3 nghiém phén biét ! ﬂ/\
1
1

Phuwong trinh y' =0 A YA

co
1 nghiém. .

"y

v

C. Ham s6 nhit bién y = "

(c;tO, ad—bc;tO)
cx+d

D=ad—-bc>0 D=ad-bc<0
YA YA

__//

1

"y

1
o
\ 1

i /

o 1

Cau 1:  Hinh v& sau day 1a d6 thi cia mot trong bén ham s cho & cac dap an 4, B,C,D . Hoi d6 1a ham

56 nao?
Ay
12
1
i
-
-2/ -1 0 1
A, y=x+2x+1. B. y=x'-2x*+1. C.y=x -2x+1. D. y=-x" +2x+1.
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Cau 2: Hinh v€ bén dudi 1a @6 thi cua ham so nao

sl

.
S
-

-1 2x+1 2x—
A.y:x—. B. y= e C.y= al 3.
x+1 x+1 x+1
Ciau3:  Duong cong trong hinh 1a dd thi ciia ham s6 nao dudi day?

W
44

x—1 —2x+1
A y=—-r0. B. y= . C.y=x"-3x".
Y Y x4 Y
Cau4:  Puong cong trong hinh v& bén 1a d6 thi ctia ham s6 nao sau day?
by
VAN
/ [3)

D. :2x+5.
x+1
D. y=x"-3x".

Swu tam va bién soan
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DANG 2. XET DAU CUA CAC HE SO HAM SO THONG QUA PO THI

BANG BIEN THIEN J’a:Duavéohudngdilén,xuéng cia L (%)
Tkl Koyy a3 a1
DO THI HAM SO St 4B i
TrénOx :d>0
_ | d: Dita vao giao diém cita do thi véi truc Oy g‘J|rDu'cﬁ0.\' cd<0] (**)
Py=ax +bx" +ex+d TaiO - d=0
= V' =3ax’ + 2bx + — -
e e 4"0(‘1}'€U‘i:3a€25‘% D:iuc|
| ¢ : Dua vao cuc tri —
; o - >0:ac>0 .
pi2 cyfc tri: Ddu x5 x; Dea , D3
cuem uﬁ\“((O:dC(O e
4%0 cye tri: Daux,, .. =_%a% Diu b‘
“»{ b : Dua vao cuec tri — 0-ab<0
» 2 cife tri : Ddu xg, + 3 >ra2<"_bma , pgyp
<0:ab>0
a: Dua vao (¥)
y
DAU CAC HE SO y=ax*+bx?+c ¢ : Dya vao (%)
‘ _ Leye uj:ab>0—28, Dau b
b : Dua vao cue tri
3 cue trj: ab<0—2222 Dd'ubl
—»{ Dy vao giao diém do thi va Ox — Déuab (1) (1)+(2)
I <o &
—| Dy vao TCN y=c/a — Déuac (2) (3)+(4)
Ly &0 » Dua vio giao diém dd thi va Oy — Diubd (3
Y=a 1a vao giao diem do thi va Oy — Dau bd (3) (1)+(3)
I .o
| Dua vao TCD x = - dc — Diude (4) (2)+(4)
Dua vio tinh ddn diéu Hs dong bltn) —ad-bec>0| =~ <
Hs nghich bién —ad —bec <0 [\
Ciu5: Chohamsd y=ax’ +bx* +cx+d c6 d6 thi nhu hinh v& bén. Ménh dé nao dudi day dung?
LY
T
A.a<0,5>0,¢>0,d<0 B. a<0, b<0,c>0,d<0.
C.a>0,b<0,c<0,d>0 D.a<0,5>0,c<0, d<0.
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Ciu 6:  Chohamsb y=ax"+bx* +c c6 dd thi nhu hinh bén. Ménh dé nao dudi day 1a dung?
)
O T

A.a>0,b<0,c>0 B.a>0,b<0,c<0 C.a>0b>0,c<0 D.a<0,b>0,c<0

I\

ax+b , .. ..
¢6 @06 thi nhu sau.

Cau 7: Cho hamsb y =
cx+

=

Ménh dé nao sau day dung?
A. ac>0; bd >0 B. ab<0; cd <0 C. bc>0;ad <0 D. ad >0; bd <0

Cau8:  Cho ham s6 y=ax’+bx’ +cx+d(a#0) c6 do thi nhu hinh v& dudi day. Chon khang dinh

ding vé daucua a, b, ¢, d?

})

\y"’
|
]
_________ |

A.a>0,b>0,d>0,c>0 B.a>0,¢c>0>b,d<0
C.a>0,b>0,¢c>0,d>0. D.a>0,b<0,c<0,d>0
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(a—1)x+b

Cau 9:
(c—l)x—i—d

Cho ham s y =

, d <0 c6 d6 thi nhu hinh trén. Khang dinh nao duéi day 1a dung?

o —

S

|

A.a>1,b>0,c<1.

Cau 10:

A

B.a>1,b<0,c>1.

C.a<lb>0,c<l. D.a>1b>0,c>1.

Cho ham s6 y=ax" +bx’ +¢ (a#0) c6 dd thi nhu hinh v& du6i day.

MY

o]
Ménh dé nao duéi day ding?
A.a<0,b>0,c<0. B.a<0,b<0,c

Cau 11:

A

[

3

y

2

\

/1

>0.C.a<0,b>0,¢c>0.D.a<0,b<0, c<0.

Ham s6 y = ax’ +bx" +cx+d c6 dd thi nhu hinh v& bén dudi:

10

Khang dinh nao 1a ding?
A.a<0,b<0,c<0,d<0.
C.a>0,b>0,¢c<0,d>0.

B.a>0,b>0,c>0,d<0.
D.a>0,b<0,c<0,d>0.
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¢6 d6 thi nhu hinh bén dudi, véi a, b, c € Z . Tinh gia tri cua biéu thie

C.T=6. D. T=0.

Cho ham sb y= ax’ +bx* +cx+d c¢6 dd thi nhu hinh bén. Trong cac ménh dé sau ménh dé nao

|

Ciu 12:  Cho ham sd y=ax+b
xX+c
T=a+2b+3c?
JL}_
0
=
A. T=-8. B.T=2.
Cau 13:
ding?
Iy
/N
A. ab<0,bc>0,cd <0
C.ab>0,bc>0,cd <0
Cau 14:

| I
|II v

1

B. ab<0,bc<0,cd >0
D. ab>0,bc >0,cd >0

Cho ham s6 y =ax’ +bx* +cx+d c6 dd thi nhu hinh dudi. Khang dinh nao sau ddy ding ?

4

A. a<0,b<0,c<0,d<0
C.a<0,b>0,c<0,d>0

o X
Hu 7 -
\
\

B.a<0,b>0,c>0,d >0
D. a<0,b>0,c>0,d <0
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Cau 15: Chohamsb y =ax* +bx’ +¢ c6 do thi nhu hinh v&. Ménh dé nao duéi day dung ?

A. a>0,b<0,c<0. B. a<0,b<0,c<0.
C.a<0,b>0,c<0. D.a>0,b<0,c>0

Cau 16: Cho hamsd y= ax+2 c¢6 do thi nhu trong hinh bén duéi. Biét ranga 13 sé thuc duong, hoi
cxX+

trong cac sO b,c,d cé tat ca bao nhiéu s6 duong?

'Y

—

4

=)

A. 1. B. 2. C.0. D. 3.

Cau17: Hamsb y=ax’ +bx’ +cx+d c6 d6 thi nhu hinh v& bén dudi:

le
/\‘2
10[ \ 1 X
Khang dinh nao 1a ding?
A.a<0,b<0,c<0,d<0. B.a>0,b>0,c>0,d<0.
C.a>0,b>0,c<0,d>0. D.a>0,b<0,c<0,d>0.
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Ciu 18: Chohamsé y = ax+b ¢6 d6 thi nhu hinh v& bén. Khang dinh nao sau day 1a khang dinh dung?
cx +
Ay
Of X
ad <0 ad <0 ad >0 ad >0
A. . B. . C. . D. .
bc>0 bc <0 bc<0 bc>0

Cau 19: Cho duong cong (C) :y=ax’ +bx* +cx+d c6 d6 thi nhu hinh bén.

Ay

1 [

! T
Khiang dinh nao sau day 1a dung?
A.a>0,b<0,c<0,d<0. B.a>0,b>0,c<0,d >0.
C.a<0,b>0,c>0,d<0. D.a>0,b>0,c<0,d <0.

Cau20: Hamsd y = ax* 4+ bx? + ¢ c¢6 d6 thi nhu hinh v& bén. Ménh dé nao sau day dung?

y

v\
A.a>0,b>0, c<O0. B.a<0,b>0, c<0.
C.a>0,b<0,c>0. D.a>0,b<0, c<O0.
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Cau21: Chohamsb y=ax" +bx’ +cco d thi nhu hinh v&. Tim két luan ding
| |
yA |
III T
| 0 ,ll X
|
/
,-"’_dh'\__ff
A.a+b>0. B. bc>0. C.ab>0. D. ac>0.
Cau22: Chohamsd y=ax*+bx’ +c(a = 0) co dd thi nhu hinh bén. Hiy chon ménh dé dung.

+y

A. a<0,b<0,c=0.
C.a>0,b<0,c=0.

Cau 23:
dang?

B. a<0,b>0,c=0.
D.a>0,b<0,c>0.

Cho ham s6 y = f(x)=ax’ +bx* + cx+d c6 dd thi nhu hinh v& & bén. Ménh d& nao sau day

A.a>0,6>0,¢c>0,d>0.
C.a>0,b<0,¢c>0,d>0.

Cau 24:
dudi day 1a ding?

B.a>0,b6>0,c<0,d>0.
D.a<0,b<0,c>0, d<0.

Cho ham s6 bac bén tring phuong y = ax* +bx* + ¢ ¢6 d6 thi nhu hinh v& bén. Ménh dé nao

A. a<0,b>0,c>0.
C.a<0,b>0,c=0.

|

B.a>0,b<0,c>0.
D.a>0,b<0,c<0.
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Ciu 25: Chohamsb y =ax* +bx* +¢ ¢6 d6 thi nhu hinh v& bén. Héi khang dinh nao sau day dung?

A.a>0,b<0,c<0. B.a>0,b>0,c<0. C.a>0b<0,c>0. D.a<0,b>0,c<0.

. +3 3 o
Cau26: Chohamsd y= o c6 d6 thi nhu hinh v€ bén. Tinh gia tri ciia a —2c.
xX+c
Ay
0 o
1 2 3 x
-1
.
-3
2
A. a—2c=3. B. a—2c=-3. C.a—-2c=-1. D. a—2c=-2.
L . +b
CAu 27: Hinh v& bén 14 db thi ham s6 y =272
cx+d

Ménh dé nao duéi day diing?
A.ad>0vabd>0. B.ad>0vaab<0. C.bd<0vaab>0. D.ad<0 va ab<0.
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Ciu 28: Chohamsb y= D0 o dd thi nhu hinh v€ dudi day:

x_
y
1 2 X
0 SN—
\_]
-2
Khang dinh nao sau diy ding?
A. b<a<0. B. a<b<0. C.b>a vaa<0. D. a<0<b.
Cau 29: Do thi trong hinh bén dudi 13 ciia ham s6 y:ax+b.
xX+c
yll i
it
! X
2 1 0 n 2 3 >
_________ -1 -
3
Khi d6 tong a +b+c bang
A. -1. B. 1. C.2. D. 0.

Cau30: Chohamsd f(x)= i—ax

(a,b,c eR,b# O) c6 bang bién thién nhu sau:

T —00 1 400
Y + +
+00 3
Y / /
3 —00

2 r A 2 ~ ) N A
Tong céc so (a +b+ c) thudc khoang nao sau day

A (1:2). B. (2:3). C. (o;fj.
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Cau31l: Chohamso f(x)= ax+d (a,b,c,d e Rva ¢ #0 ). Biét rang do thi ham so0 da cho di qua diém
cx+
. 2 . e 2a+3b+4c+d | .
(—1;7) va giao diém hai tiém cén 1a(-2;3). Gi tri biéu thuc arbract bang
c
A. 7. B. 4. C.6. D. -5.
A \ £ ax+1 . AN 2 s . £ n \ o
Cau32: Chohamso y= 5 (a,b,cla cac tham s0) co bang bién thién nhu hinh v
X+ C
L — 2 —+0o0
y + i
400 1
4
1 — 00

Xét cac phat biéu sau: (1):c>1; (2):a+b<0; (3):a+b+c:0; (4):a>0.Séphétbiéud1’mg

1a?
A. 1. B. 2. C.3. D. 4.

Chu33: Taxéc dinh dugc céc sé a,b,c dé dd thi hamsé y =x’+ax’ +bx+c di qua diem (1;0) va c6
diém cyc trj (-2;0). Tinh gié tri biéu thitc T =a” +5” +¢>.

A. 25. B. -1. C. 7. D. 14.

Ciu34: Chohamsd y=ax’+bx’+cx+d c6 d6 thi nhu hinh v&. Tinh S=a+b?

7 /
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Ciu 35: Chohamsb y=ax’ +bx’ +cx+d c6 dd thi nhu hinh v& bén. Ménh dé nao dudi day ding?

1V A

.

VERY

A.a<0,b<0,c>0,d<0. B. a<0,b>0,c<0,d <0.
C.a>0,b<0,c<0,d>0. D. a<0,b>0,c>0,d<0.
A N ax+b a A ia
Cau36: Chohamso y= (a,b,ceR) cb bang bién thién nhu sau:
cxX +
x — -1 +oo
Y + +

+a0 2

—o0

Tap cac gia tri b 1a tip nghiém cua bat phuong trinh nao duéi day?
A. b’ —-8<0. B. -b*+4>0. C. b -3h+2<0. D. b’ -8<0.

Cau37: Chohimsé y=2" 2 ¢6 db thi nhur hinh dudi day. Tinh gia tri bidu thie 7 = 2=22+3
cX + C

A.T=6. B. T=0. C.T=-8. D.T=2.
Ciu 38: Chohamsd y=ax’+bx* +cx+d c6 dd thi nhu hinh v&. Trong cac s6 a,b,c va d ¢ bao nhiéu
s6 duong?
1 Y
A. 1. B. 4. C.3. D. 2.
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ax—6

Cau39: Chohamsd f(x)= .
X —

Trong cac s6 a,b,c ¢6 bao nhiéu sd Am?
A. 0. B. 3. C. 1.
DANG 2. PO THI HAM SO CHUA DAU GIA TRI TUYET POI

Dang 1

Tirdd thi (C):y = f(=) suy ra dd thi (C"): y = ‘f(a:)‘ .

Taco: y = ‘f(x)‘ = {J:J(jzl) ]]:ZZZ j”[((i)) j(())

* Céch vé (C') tir (C):

(a,b,c € R) c6 bang bién thién nhu sau:

. 2.

'] Giir nguyén phan d6 thi phia trén Ox ctua dd thi 1y = f (m) .

'] B6 phan d6 thi phia duéi Ox cua , Iy ddi xing phén dd thi bi bé qua Ox.

Vi du: T d6 thi (C):y=f(x)=x"-3x suy ra do thi

y:

z° —356‘.

YA

Bién doi (C ) :
1 B6 phan db thi cua (C ) dudi Ox, gilt nguyén (C ) phia trén

Ox.
"] Ly d6i xtmg phan d6 thi bi bo qua Oz .
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Dang 2

Tirdd thi (C):y = f(z) suy radd thi (C") :y = f(|x|) .

’ flz khi x>0
Ta co: y—f(|x|)—{fg_$) khi 2 <0

vay=]f (|a:|) 13 ham chdn nén db thi (C') nhan Oy 1am tryc d6i xtmg.
* Céch vé (C) tir (C):
") Giit nguyén phan 5 thi bén phai Oy cita 46 thi (C):y = f(z).

'] Bé phan d6 thi bén trai Oy cua (C ) , 1y d6i xirng phan a6 thi diroc gii qua Oy.

Vi du: Tir @6 thi (C):y = f(z)=2" -3z suy ra 6 thi U
(€)=l -3}

]‘ [9) i
Bién déi (C): /

[ B6 phan d6 thi cta (C ) bén trai Oy, giltt nguyén (C’ ) bén

. YA

phai Oy.

[} Lay d6i xtmg phan d thi dugc giit qua Oy . \ / (C") Ly = |:/U|d - 3|33|
1 1

Chit y v6i dang: y = ‘ f(|x|)‘ ta lan luot bién déi 2 dd thi y = f(|a]) va y = |f (=)

Vi dy: Tir dd thi (C):y = f(z) =2* -3 K off 3]s
rl — X

()fo-

suy ra do thi y =

3
o ~3Je

. Bién dbi (0)

- \ 3 / 9
dé duge dd thi (C"): y = |a:| -3 |x| . Bién déi

(C') Ty = |x|3 — 3|x| ta duoc dd thi

(€)=l -3le
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Dang 3

Taco: y = ‘u(az)‘ v(:z:)

* Céch vé (C') tir (C):
'] Giir nguyén phan d6 thi trén mién u (a:) >0

') B6 phan db thi trén mién u(x) < Ocuta (C),

ctia dd thi (C'): y = f(x).

lay ddi xirng phin dé thi bj b6 qua Ox.

Vidu
a) Tir do thi (C’):y=f(:v)=2z3—3x2+1 suy ra

do thi (C'):y=|ac—1|(2:162 —x—l)

khixz>1
) khi © <1

T
y=|:v—1|(2:1:2 —:13—1)= I(2)
—f(z
Do thi :
1 Gilt nguyén véi x>1.
[1Bo véi = < 1. Lay doi xitng phan do thi bi b6 qua
Ox.

YA

()

=2 Y

/ \
1 \\
/ AN
\ O 1
1
1
1
1
1

Nhan xét: Trong qua trinh thyc hién phép suy do thi
nén ldy doi xirng cdc diém ddc biét cua : giao diém
v6i Ox, Oy, Cb, CT...

©

Vidu

b) Tir b thi (C'):y = f(z)=—

suy ra do thi

(@)v=0

. khi x € (1; +oo)
x

Do thi :

— khi z € (—oo;l)

[ Bo phan d6 thi cta (C ) vol ¢ < 1, gilt nguyén (C )
vol x> 1.
[ Ly ddi xtmg phan d6 thi bi bé qua Oz.

YA

—_

Ry

Nhan xét: D6i voi ham phan thire thi nén ldy doi xitng
cdc dwong tiém cdn dé thyc hién phép suy d6 thi mot
cach twong ddi chinh xac.

Page 300

Swu tam va bién soan




CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Céiu 40: Cho ham sé y = x> —3x? +2 c6 dd thi nhu hinh 1. DJ thi hinh 2 14 ctia ham s6 nao du6i day?

Aol L)
Ao

A. y=|x3—3x2 +2|.
D. y=(x—1)|x2 —2x—2|.

C.y= |x—1|(x2 —2x—2).
Cau41: Chohamsé y= f(x) ¢6 d6 thi ham s6 y = f(|x|) nhu hinh vé.

Y
};

-2/\-1 1/\2 X
o

4

Chon két luan dung trong cac két luan sau:
B. f(x):x3 —x"—4x+4

A. f(x)==x+x"+4x-4
C. f(x):—x3—x2+4x—4 D. f(x):x3+x2—4x—4.

Ciu42: Chohamsd y=(x—2)(x*~1) c6 dd thi nhu hinh v&
u

A
II\-H-'*-_

Mot trong bon hinh dudi day 1a d thi ctia ham s6 y = (x—2)[x ~1|. Hoi 6 1a hinh nao?
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" f

VA
A 7“Z Vagm's 3

Hinh 1 Hinh 2 Hinh 3 Hinh 4
A. Hinh 2. B. Hinh 4. C. Hinh 3. D. Hinh 1.

1 ya

Céiu 43: Cho ham sd y=x—3x? +2 c6 dd thi nhu hinh 1. DJ thi hinh 2 13 ctia ham s6 nao du6i day?

VA VA
2

AR
IRVA

Hinh 1 Hinh 2
A. y=|x3—3x2+2|. B. y=|x|3—3x2+2
C. y=|x—1|(x2—2x—2). D. y=(x—1)|x2—2x—2|.

Ciu44: Chohamsd y=— L c6dd thi nhu hinh 1. D6 thi hinh 2 1 ctia ham sé nao duéi day?

o
Ay Tyl\
e o[
Hinh 1 }llinhz
—x+1 |x|+1 |—x+1| —x+1
A y= B. y= C.y= =
g ‘2x—1 YT op1 TS 2x—1]
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Cau 45: Cho ham s y = x° —6x* +9x ¢6 d6 thi nhu Hinh 1. Khi d6 d6 thi Hinh 2 1a ctia ham s6 nao

dudi day?

yA

L

) As

Hinh 1 Hinh 2

A. y=—x"+6x>-9x.

C.y =|x|3 —6x° +9|x|.

Cau46: Chohamsb y=
2x+1

an A, B, C, D du¢i day?

B. y=|x3 —6x° +9x|.

D. y= |x|3 +6|x|2 +9|x|.

¢6 do thi nhu Hinh 1. D6 thi Hinh 2 13 ctia ham s6 nao trong cac dap

M I
/ / i
d___-f”’// r -:_ o ,_/// \‘II i_
........................................................... S A e
1 /o Lo X
H
Hinh 1 Hinh 2
A y=—" B. y—_ M C.y=—2 D,y | N
g 2x+1‘ T ErIF R e

Ciu 47: Cho ham sd y=x—3x? +2 c6 dd thi nhu hinh 1. BJ thi hinh 2 14 ctia ham s6 nao du6i day?

y

2
0 1 2/
I '

A. y:|x3—3x2 +2|.

C. y=|x—1|(x2—2x—2).

B. y:|x|3 —3x7 +2

D. y=(x—1)|x2 —2x—2|.
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Ciu 48: Cho ham sd y = x> —3x? +2 c6 dd thi nhu hinh 1. BJ thi hinh 2 14 ctia ham s6 nao du6i day?

y YA

AN
vl

Hinh 1 Hinh 2

A y=|'-3x"+2|. B. y=|x -3x"+2
C. y=|x—1(x* -2x-2). D. y=(x-1)}x" -2x-2|.
Ciu49: Chohamsb y= o c¢6 d6 thi nhu hinh 1. D thi hinh 2 1 ca ham s6 nao dudi day?
7 y
Llf]e xl 1o x"
A y=—_ B. y= 14 C.y=—2— D.y:ﬂ
2|x|+1 2|x|+1 2x+1 2x]+1

Cau 50: Cho hamsd y=— Leodd thi nhu hinh 1. D6 thi hinh 2 1a ctia ham s6 nao dudi day?

Y
Ay yA K
o X )
11 I o 1| x_
I—/ |
Hinh 1 Hinh 2
—x+1 |x]+1 [—x+1] oyt
A y= . B. y= Ly = D. y=
4 ‘x—Z 4 |x|-2 € x-2 x—2]
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Ciu51: Chohamsé y= ol +; c¢6 d6 thi nhu hinh 1. D thi hinh 2 1 cia ham s6 nao dudi day?
X+
l\y y“
AT 1 ]
/ o 1T * |
Hinh 1 Hinh 2
x+1 x| +1 |x+1] vl
A y= . Ly=0. C.y=—— Cy=—.
Y2 |x|+2 YT 4 |x+2]

Céu 52: Cho ham s y=(x—1)(x —2x~3) ¢6 dd thi nhu hinh 1. D thi hinh 2 1a ctia him s nao dudi

day?
yA v
2
N\, . ‘
| 0\/ X | 1 X
Hinh 1 Hinh 2
A y:|(x—1)(x2—2x—3)|. B. y=|x—1|(x2—2x—3).
C. y=—|x—1|(x2—2x—3) D y=(x—1)|x2—2x—3|
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UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ BAI TAP TRAC NGHIEM

DANG. NHAN DANG HAM SO THUONG GAP THONG QUA PO THI

A.Ham sé bacba y = az® + bz’ + cz +d (a;tO)

TRUONG HOQP a>0 a<0
Phwong trinh y' =0 c6 YA \ v

2 nghiém phan biét T/-l\
0 v
1

N

Phurong trinh y' =0 ¢6 " ’
nghiém kép
1 0 ;
1
o
Phuong trinh y' =0 v A "
nghiém )
0 1 .

~—
S
v
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B. Ham s6 trung phwong y = az' + bz’ + ¢ (a # O)

TRUONG HQP a>0 a<0
Phwong trinh y' =0 A vA

co

3 nghiém phdn biét i
(ab<0) ﬂl/:\

Phuwong trinh y' =0 A YA

co
1 nghiém. .

"y

v

ax+b

C. Ham s nhit bién y = (c;tO, ad—bc;tO)

cx+d

D=ad—-bc>0 D=ad-bc<0
YA YA

__//

1

"y

1
o
\ 1

i /

o 1

Cau 1: (THPT Yén Phong 1 Bic Ninh 2019) Hinh v& sau day 1a d6 thi cia mot trong bén ham sb cho
& cac dap an 4, B,C,D . Héi d6 12 ham s6 nao?

Ay
{2
1
i
-2/ -1 0 1 -
A, y=x"+2x+1. B. y=x"-2x*+1. C.y=x -2x+1. D. y=—x+2x+1.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Loi giai

Duya vao d6 thi, ta c6 lim y =+, loai phuong an D .

X—>+0
Xét phuong 4n 4 cb y' =3x>+2 >0, Vx € R, ham s6 khong co cuyc tri, loai phwong an A .
Xét phuong an B ¢6 ' =3x* —6x va y' ddi ddu khi di qua cac diém x =0, x =2 nén ham s dat
cuctritai x=0 va x =2, loai phuong 4n B.
Vay phuong 4n dung 1a C.
CAu2: (S6 Can Tho - 2019) Hinh v& bén dudi 1a dd thi ciia ham sé nao

[as

//_—
; ; ; ——
A.y:x—_l. E.)}:2x+l. C.y:2x—3. D.y:2x+5.
x+1 x+1 x+1 x+1
Loi giai
Chon B

Do thi ham s cit truc Oy tai diém c6 toa d6(0;1) nén chon phuong én B.

Cau3: (SGD Nam Pinh) Pudng cong trong hinh 1a d6 thj ciia ham sé nao duéi day?

/ Y
-'llllll
/|1
,p—-/// T
T T T =1 ’——’T_ ___I___:‘A
O // <
L1
-1 —2x+1
A,y:x_l. B.y:2x2. C. y=x"-3x". D. y=x"-3x".
X+ X+
Loi giai
Chon A

\ . b
Hinh vé trén 1a db thi ciia ham s6 dang y =& i (¢ #0;ad —bc #0)= Loai phuong an C, D

cxX +
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Ta thy: D4 thi co duong tiém can ding 13 x = —1 va dudng tiém can ngang la y =1
Phuong 4n B: D6 thi c¢6 dudng tiém can dimg 1a x = -2 = loai B
= A dlng.
Cau4: (S& Gia Lai 2019) Duong cong trong hinh v& bén 14 do thi ciia ham s6 nao sau day?

by

S

[TV

A y=—x+3x+1. B.y=x'—x"+1. C.y=—x"+x—1. D.y=x—3x+1.

Loi giai
Chon D
D6 thi da cho c6 hinh dang ctia dd thi ham s bac ba y = ax® + bx> + cx +d nén loai phuong an B va
C
Dua vao dd thi, taco lim y =+400=a >0 nén loai phuong 4n A

xX——+00
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

DANG 2. XET DAU CUA CAC HE SO HAM SO THONG QUA PO THI

BANG BIEN THIEN | @ Duavio éng dilen, xudng cia L (%)
Tkl Koyy a3 a1
PO THI HAM SO St 4B i }
TrénOx :d>0
_ | d: Dita vao giao diém cita do thi véi truc Oy A{rDu'di Ox :d<0]| (**)
Py=ax +bx" +ex+d TaiO - d=0
= =3ax’ +2bx+ = -
e e 440 cue tri: 3ac > B — 2222, Day c|
| ¢ : Dua vao cuc tri —
: T . >0:ac>0 ; .
pi2 cyfc tri: Ddu x5 x; Dea , D3
cuc tri ux@Q{CT((O:ac(O au ¢
4%0 cye tri: Daux,, .. =—%aﬂ> Diu b‘
“»{ b : Dra vao cue tri — 0:ab<0
» 2 cife tri : Ddu xg, + 3 >ra2<"_bma , pgyp
<0:ab>0
a: Dua vao (¥)
y
DAU CAC HE SO y=ax*+bx?+c ¢ : Dya vao (%)
. . Leve ti: ab>0—282 D:i'ub‘
b : Dua vao cue tri
3 cue trj: ab<0—2222 Dd'ubl
—»{ Dy vao giao diém do thi va Ox — Déuab (1) (1)+(2)
I
—| Dy vao TCN y=c/a — Déuac (2) (3)+(4)
Ly 222 » D vio giao diém dé thi va Oy — Déu bd (3
Y=a 1a vao giao diem do thi va Oy — Dau bd (3) (1)+(3)
I S |
| Dua vao TCD x = - dc — Diude (4) (2)+(4)
Dua vio tinh ddn diéu Hs dong bltn) —ad-bec>0| =~ <
Hs nghich bién —ad —bec <0 [\
Ciu5: Chohamsd y=ax’ +bx* +cx+d c6 d6 thi nhu hinh v& bén. Ménh dé nao dudi day dung?
| Y
T
A.a<0,5>0,¢>0,d<0 B. a<0, b<0,c>0,d<0.
C.a>0,b<0,c<0,d>0 D.a<0,5>0,c<0, d<0.
Loi giai
Chon A
Dua vao do thi suy ra h¢ s6 a <0 = loai phuong 4n C
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Cau 6:

Cau 7:

Cau 8:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

y' =3ax’ +2bx+c=0 c6 2 nghiém x,,x, trai dau (do hai diém cyc tri cia d6 thi ham s nam
hai phia vé1 Oy )= 3a.c < 0= ¢ >0 = loai phuong an D. Do
(C)NOy=D(0;d)=d <0.

(THPT Nguyén Khuyén 2019) Cho ham s6 y = ax* + bx” + ¢ ¢6 d6 thi nhu hinh bén. Ménh d¢

nao dudi day la ding?

A.a>0,b<0,c>0 B.a>0,b<0,c<0 C.a>0,b>0,c<0 D.a<0,b>0,c<0
Loi giai

Chon B

Ta c6 d6 thi c6 hinh dang nhu trén véi ham bac bon tring phuong c¢6 hai diém cuc tiéu va mot

diém cuc dai nén a > 0,b <0 . Gié trj cuc dai nhé hon 0 nén ¢<0.

ax+b

(Chuyén Tran Pha Hai Phong 2019) Cho ham s y = ¢6 db thi nhu sau.

cx+

[N

Ménh dé nao sau day dung?
A. ac>0; bd >0 B. ab<0; cd <0 C. bc>0; ad <0 D. ad >0; bd <0

Loi giai

Theo d6 thi:

Tiém cén ngang: y = 250 (1)
c

- 402920 (2)

Tiém can dung: * c c

y=0:>x:—2<0:>2>0 (3)
a a

(THPT Thi¢u Héa — Thanh Héa 2019) Cho him s6 y =ax’ +bx” +cx+d(a#0) c6 dd thi
nhu hinh v& duéi day. Chon khing dinh dung vé ddu cia a, b, ¢, d?
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Cau 9:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

»

}!

T\

A.a>0,b>0,d>0,c>0 B.a>0,c¢>0>b,d<0

C.a>0,b>0,¢c>0,d>0. D.a>0,b<0,c<0,d>0
Loi giai

Chon D

Duya vao d6 thi ta co a >0, d thi cit Oy tai 1 diém c6 tung d6 duong nén d >0, dd thi c6 2

c e 1A N c A L
cuc tri trai dau nén x,.x, <0=>—-<0=c¢<0.Vaydép an D
a

2 . b N ,
(Toan Hoc Tu6i Tré 2019) Cho ham so y = L d < 0 c6 d6 thi nhu hinh trén. Khang

dinh nao dudi day l1a ding?

N

O X
N\i

A.a>1,b>0,c<1. B.a>1b<0,c>1. C.a<l,b>0,c<l. D.a>1,b>0,c>1.

Loi giai
.- \ A A P P S d
Theo bai ra, duong tiém can dirng cua do thi ham so 1a x = e
C_
\ ‘A A 5 A f 1N £ 1 a—1
Duodng tiém cén ngang cua do6 thi ham so la: y = "
C_
\ X - £ d .
Nhin d6 thi ta thdy: x=———>0ma d <0=c—-1>0=c>1.

c—1

=l ey 150= a1,

= c—1

A . M . « R , A M b
Do thi cat tryc tung tai diém c6 tung do bang i <0=b>0.
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Cau 10:

Cau 11:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

(Sé Ninh Binh 2019) Cho ham s§ y = ax* +bx’ +¢ (a#0) c6 dd thi nhu hinh v& duéi day.

Y

-

AR

Ménh dé nao duéi day ding?
A.a<0,b>0,¢c<0. B.a<0,b<0,¢c>0.C.a<0,5>0,¢c>0.D.a<0,b<0, c<0.

Loi giai
D6 thi cit tryc tung tai diém (0;¢), tir d thi suy ra ¢ <0
Mit khac d6 thi ham s c6 ba diém cuc tri nén y'=0 c6 ba nghiém phan biét, hay
Yy =4ax’ +2bx = 2x(2ax2 + b) =0 c6 ba nghiém phan biét. Suy ra a,b trai dau.
Maa<0=5b6>0

(Cum Lién Truomg Hai Phong 2019) Ham s6 y=ax’ +bx’ +cx+d c6 dd thi nhu hinh vé

bén dudi:

y
/\‘2
1 O] \ 1 X
Khing dinh nao 1a dung?
A.a<0,b<0,c<0,d<0. B.a>0,b>0,c>0,d<0.
C.a>0,b>0,c<0,d>0. D.a>0,b<0,c<0,d>0.

Loi giai
+ Dua vao hinh dang dd thi ta khéng dinh duoc a> 0.
+ D0 thi cét truc Oy tai diém c6 toa do (O;a’). Dua vao do thi suyra d >0.

+Ta c6: ' =3ax’ 4 2bx +c. Ham sb ¢6 hai diém cuc tri x,, x, (x, <x,) trai ddu nén phuong

trinh y' =0 c0 hai nghi¢ém phan biét x,, x, trai dau. Vi thé 3a.c <0, nén suyra ¢ <0.

. .| X >
+Métkhéctﬁ’d6th1tathﬁy{l : nén x, +x, >0.
X, >

Ma x, +x :_—2b nén suy ra _—2b>0:>b<0.
b 3a 3a

Page 144

Swu tam va bién soan



Cau 12:

Cau 13:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Vay a>0,b<0,c<0,d>0.

(THPT Ba Dinh 2019) Cho ham sé y =2 ¢4 dé thi nhu hinh bén dudi, véi a, b, ceZ.

X+c
Tinh gia tri cua biéu thie T =a+2b+3¢?

-~ .‘.

A. T=-8. B.T=2. C.T=6. D. T=0.
Loi giai
T d6 thi ham sd, ta suy ra

11 D thi ham s6 ¢6 tiém can dimg 14 duong thang x =1, tiém cén ngang 1a dudng thiang y = -1
"1 P4 thi ham s6 di qua céc diem 4(2;0), B(0;-2).

1R 1a A ax+b o A1y ax s Ao 1A A
Tur biéu thuc ham s6 y = (vi @0 thi ham so 1a d6 thi ham nhat bién nén ac—b#0), ta

xX+c

suy ra
) D6 thi ham s6 ¢6 tiém can dung 1a duong thang x = —c, tiém can ngang 1 duong thang

y=a.

1 PO thi ham sb di qua A(—Q;OJ, B(O;éj.
a c

Pbi chiéu lai, tasuyra c=—1, a=-1, b=2.
Vay T =a+2b+3c=(-1)+2.2+3(-1)=0.

(THPT Viét Piec Ha Noi 2019) Cho ham sb y=ax’ +bx’ +cx+d c6 d thi nhu hinh bén.

Trong cac ménh dé sau m¢nh dé nao ding?
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Cau 14:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

A ]

o
5

A. ab<0,bc>0,cd <0 B. ab<0,bc<0,cd >0

C. ab>0,bc>0,cd <0 D. ab>0,bc >0,cd >0
Loi giai

Chon A

Tir ddng diéu cta d6 thi ta co ngay duoc:
@ lim y=+o0; lim y=—0=a>0.

X—>+00 X—>—00
@ Do thi ham s6 cit truc tung tai mot diém co tung d6 duong nén d >0.
Taco: y'=3ax’ +2bx+c

Mit khac dwa vao db thi ta thiy phuong trinh y'=0 c6 hai nghiém trai ddu va téng hai nghiém
ac<0
c<0
nay luon duong nén 4 2p = { 0 (do a>0)
——> <

b

3a
Do d6: ab < 0,bc >,cd <0.

(THPT Lwong Thé Vinh Ha N$i 2019) Cho ham s6 y = ax’ +bx’ +cx+d c6 dd thi nhu hinh
dué6i. Khing dinh nao sau dy dang ?
|

o X
‘nﬁ 7 -
\
'\.

4

A. a<0,b<0,c<0,d <0 B.a<0,b>0,c>0,d>0

C.a<0,b>0,c<0,d>0 D. a<0,b>0,c>0,d <0
Loi giai

Chon D

- Dya vao hinh dang ctia d6 thi suy ra hé s6 a <0.
- D6 thi cat truc Oy tai diém c6 tung d6 4m nén d < 0.

- Ta thay d6 thi nhu hinh v& ¢6 hai diém cuc tri, hoanh d6 cac diém cuec trj trai diu suy ra phuong

trinh ' = 3ax’ + 2bx + ¢ =0 ¢6 2 nghiém x,,x, trai diu kéo theo 3a.c<0=>¢>0.

% X :—i>0:>b>0.

- Mat khac
3a
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Cau 15:

Cau 16:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

(THPT Chuyén Bic Ninh 2019) Cho ham s6 y = ax* +bx* + ¢ ¢6 dd thi nhu hinh v&. Ménh dé
nao dudi day dung ?

A. a>0,b<0,c<0. B. a<0,b<0,c<0.
C.a<0,b>0,c<0. D.a>0,b<0,c>0

Loi giai
Chon C
- Dya vao hinh dang dd thi suyra a<0
- Ham sb ¢6 3 diém cuc trinén ab<0=5b>0

- Giao diém véi tryc tung nam dudi truc hoanh nén ¢ <0.

(Chuyén L& Quy Pon Quéng Trj 2019) Cho ham sb y = &~ 2
cx+

dudi. Biét rang a 1a s6 thuc duong, hoi trong cac sd b, c,d co tat cd bao nhiéu s6 duong?

¢6 dd thi nhu trong hinh bén

A\

A1 B. 2 C.0 D. 3
Loi gii

Chon B

Nhin véao db thi ta thay

. A a - N \ A X
e ti¢m can ngang y = —nam trén truc hoanhnén ¢ >0 (vi @ >0)
c
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Cau 17:

Cau 18:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Y -d o L. —d ‘
e tiém can dung x = — nam bén trai truc tung nén — < 0. Suyra d >0 (vi ¢>0)
¢ c

® giao diém cua d6 thi va truc tung nam bén dudi truc hoanh nén g <0.
Suyra b<0 (vid>0)
Vay ¢>0,d >0

(Cum lién truomg Hai Phong 2019) Ham s6 y = ax’ +bx’ +cx+d ¢6 db thi nhu hinh v& bén

duoi:

.My

/\‘2

10O \ 1 X
Khing dinh nao 1a dung?
A.a<0,b<0,c<0,d<0. B.a>0,b>0,c>0,d<0.
C.a>0,b>0,c<0,d>0. D.a>0,b<0,c<0,d>0.

Loi giai

Chon D

+ Dua vao hinh dang dd thi ta khéng dinh duoc a > 0.
+ D0 thi cét truc Oy tai diém c6 toa do (O;a’) . Dua vao d6 thi suyra d >0.
+ Ta c6: y' =3ax” +2bx+c. Ham sb c6 hai diém cuc tri X, X, (x1 < x2) trai ddu nén phuong

trinh ' =0 c6 hai nghiém phan biét x,, x, trai dau. Vi thé 3a.c <0, nén suyra ¢ <0.

X > —

+ Mt khéc tir db thi ta thy { nén x, +x, >0.

X, >
-2 -2

Ma x, +x _=2% nénsuyra—b>O:>b<0.
S V7 3a

Vay a>0,b<0,c<0,d>0.

(Chuyén Nguyén Hugé 2019) Cho ham & y =2 <6 @ thi nhu hinh v& bén. Khang dinh

cx+
nao sau day 1a khang dinh dung?

Page 148

Swu tam va bién soan



Cau 19:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Ay
O X
ad <0 ad <0 ad >0 ad >0
A. . B. . C. . D. .
bc>0 bc<0 — |bc<0 bc>0
Loi giai
Chon C
Nhan xét tir do thi:

. . . b . o
+ Giao voi tryc hoanh tai x, =——>0 = q va b trai dau (1).
a

. . . b .
+ Giao vo1 tryc tung tai y, = 7 <0 => va d trai dau (2).

+ Tiém cén dung: x = _4 <0 =d va ¢ cung dau (3).
c

Tir (1) va (2) suy ra: @ va d cung ddu hay ad >0.
Tir (2) va (3) suy ra: b va ¢ trai du hay bc<0.

Cho duong cong (C):y=ax’ +bx* +cx+d ¢6 dd thi nhu hinh bén.

Ay

1 [
! T
Khang dinh nao sau day 1a dung?
A.a>0,b<0,c<0,d<0.
B.a>0,b>0,c<0,d >0.
C.a<0,b>0,c>0,d<0.
D.a>0,b>0,c<0,d <0.
Loi giai
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Cau 20:

Cau 21:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Chon D
Tuddthitacé x=0= y=d <0, tir dang dd thi suyra a > 0.
Mit khac y'=3ax” +2bx+c tir d6 thi ta c6 phuong trinh y'=0 c6 hai nghiém trai diu suy ra
ac<0 ma a>0 suyra c<0.

Hon nita phuong trinh y'=0 c6 hai nghiém phén biét x, +x, = —i—b =—1suyra
a

3a=2b=b>0.
Vay chon dap an  D.
(Gia Lai 2019) Hiam s6 y = ax* +bx*> +¢ c6 d6 thi nhu hinh v& bén. Ménh d& nao sau day

dang?
y
ViAvE
A.a>0,b>0, c<O0. B.a<0,b>0, c<0.
C.a>0,b<0,c>0. D.a>0,b<0, c<O.
Loi giai
Chon C

Dua vao dd thi:

+ lim y:+oo:>.

xX—+00

+ Do thi ham s6 c6 ba diém cuc tri= ab < 0 = .
+ Giao diém cuia d6 thi ham sb va truc tung c6 tung d6 duong = .
Vay a>0, b<0, ¢>0.

(THPT Thing Long 2019) Cho ham sé y = ax” +bx” + ¢ ¢ d6 thi nhu hinh v&. Tim két luan

ding
|
|| yA |
| | L.
1 | il
\ 0 { X
|
/
,-"’_-h\__ff
A.a+b>0. B. bc>0. C.ab>0. D. ac>0.
Loi giai
Chon B
Ttr hinh v& ta thay:

D6 thi ham s c6 bé 16m hudng 1én = a > 0.
Do thi ham s6 cit truc tung tai diém co tung d§0 &m = ¢ < 0.
Do thi ham s6 ¢6 3 diém cuc tri = ab<0=5<0.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Vay chic6d bc>0.

Céiu 22: (THPT Cam Binh Ha Tinh 2019) Cho ham sé y = ax* 4+ bx” +c(a = 0) c6 d6 thi nhu hinh

bén. Hay chon ménh dé dung.

A.a<0,b<0,c=0. B.a<0,b>0,c=0.
C.a>0,b<0,c=0. D.a>0,6<0,c>0.
Loi giai
Chon C
Duya vao hinh dang d6 thi ham s6 ta nhan thay :
Hé s a>0
Do thi ham sé di qua géc toatoa =c=0
Ham s6 ¢6 3 diém cuc tri = ab<0=5b<0

Ciu 23: (Chuyén Long An 2019) Cho ham sé y = f(x) = ax’ +bx* +cx+d c6 d0 thi nhu hinh v& & bén.
Ménh dé nao sau day dung?

A.a>0,b6>0,¢c>0,d>0. B.a>0,b6>0,c<0,d>0.

C.a>0,b<0,c>0,d>0. D.a<0,b<0,¢c>0,d<0.
Loi giai

Chon C

Db thi ham sb di qua cac diém A(0;1), B(1;5) va C(3;1) va dat cuc tri tai cac diém B va C.
f(x)=3ax’>+2bx+c.Tacod

f(0)=1 d=1 a=1
f=5 a+b+c+d=5 =-6

' = = .
=0 3a+2b+c=0 c=9
£ (3)=0 27a+6b+c=0 d=
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Cau 24:

Cau 25:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

(THPT Tran Phu 2019) Cho ham sb bac bén tring phuong y = ax* +bx* +¢ ¢6 db thi nhu

hinh v& bén. Ménh dé nao dudi day 1a ding?

s

A. a<0,b>0,c>0. B.a>0,b<0,c>0.

C.a<0,b>0,c=0. D.a>0,b<0,c<0.
Loi gidi

Chon C

Duya vao hinh dang d6 thi ham s6 ta nhan thay :
Hésd a<0.

Ham sb ¢6 3 diém cuc tri = ab<0=5>0.
Do thi ham sb di qua géc toatoa =c=0.
Vay a<0,6>0,c=0.

(THPT Cong Hién 2019) Cho ham sé y = ax* + bx* + ¢ c6 dd thi nhu hinh v& bén. Hoi khang
dinh nao sau day dung?

A.a>0,b<0,c<0. B.a>0,b>0,c<0. C.a>0,b<0,c>0. D.a<0,b>0,c<0.
Loi giai

Chon A

Nhin vao do thi ta co:

Khi x € (2;+00) ham s déng bién =a > 0.

Ham s6 ¢6 3 diém cuc tri nén ab<0 ma a>0=b<0.

y(0)=—1:c:>c<0.
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Cau 26:

Cau 27:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

. +3 ) o
(SGD Dién Bién - 2019) Cho ham s& y =<2 c6 dd thi nhu hinh v& bén. Tinh gia tri cia
X+c
a—2c.
Ay
[0
1 2 3 @x
—1
-__‘_‘—_.___._-
—3
2
A. a-2c=3. B. a-2c=-3. C.a—-2c=-1. D. a—2c=-2.
Loi gidi
Chon A

P4 thi ham s ¢6 TCN y=—1<:>%=—1<:>a=—1.

Mt khac D6 thi ham s6 ¢6 TCD x=2 nén 2+c¢=0< ¢ =-2.
3a—20=—1—2.(—2):3.

. , L, 3 . ,
Dua vao do thi ta thay cac diém (3;0) va (0; —Ej thuoc vao do thi ham so da cho nén ta dugc

O_a.3+3
) .  34c 3a+3=0 a=-1
hé phuong trinh = =

3 _a0+3 —3c=6 c=-2

2 0+c¢
:>a—20=—1—2.(—2):3.
. A T A s L A ax+b
Hinh v& bén 1a d6 thi ham s6 y = .

cx+d

Ménh d& nao dué6i day ding?
A.ad>0vabd>0. B.ad>0vaab<0. C.bd<0vaab>0. D.ad<0 vaab<0.

Loi giai
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Chon B

A . L . , . v 4.2 , . A b . L. . 2R , A
D06 thi ham so giao véi truc Ox tai diém c6 hoanh d§ x = ——, giao voi Oy tai diém c6 tung do
a

_b
y rh
—2>O 2<0
< ~ , a a ab <0
Dua vao hinh vé ta c6 & & =ad>0.
b bd <0
—<0 —<0
d d

Trong cac phuong an chi cé phuong an B thda man.

. -b A .
Cau 28: Chohamso y = @ " c6 do6 thi nhu hinh vé€ dudi day:
x_
y
1 \2 X
0 SN—
\_]
-2
Khiang dinh nao sau day dung?
A. b<a<0. B. a<b<0. C.b>a vaa<0. D.a<0<b.
Loi giai

Chon A
Ta thay d thi ham s6 c6 tiém can ngang y =—1 suyra a =—1.

Do d6 thi ham sé di qua diém (2;0) nén 2a-b=0< 2-b=0<b=-2.

Vay b<a<0.

Ciu 29: (Chuyén Lwong Vin Chanh - Phu Yén - 2020) D) thi trong hinh bén dudi 14 caa ham sb
ax+b

(voi a,b,c e R).

X+c

-y’ g

Khi d6 tong a+b+c bang
A. —1. B. 1. C.2.

=
(e}

Loi giai

Page 154

Swu tam va bién soan



Cau 30:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Chon D

I RER A ax+b \ ‘n A \ ‘A A , .2
D6 thi ham s6 y = c6 duong tiém can ngang y =a, duong tiém can ding x =—c va cat
X+c

Oy tai diém (O;éj.
C

Tir @6 thi ham s6 ta c6 duong tiém cin ngang y = —1, duong tiém can ding x =1 va cat Oy tai

diem (0;-2).

a=-1 a=-1 a=-1
Trdosuyra: <—c=1 <3c=-1 <<c=-1.Vady a+b+c=-1-1+2=0.
b b=-2c b=2

e
c

2—ax
c

(Chuyén Lwong Vin Ty - Ninh Binh - 2020) Cho ham s6 f(x) = p (a,b,ceR,b+0)co

bang bién thién nhu sau:

T —00 1 +0o<
Y + +
+00 3
Y / /
3 —00

Téng cac s6 (a +b+ 0)2 thudc khoang nao sau day

A. (1:2). B. (2:3). C. (o;fj.

9
Loi giai
Chon C
.. 2—ax -a e 1 ok —a
Tacod lim =—, theo gia thi¢t suyra —=3<a=-3b
opx—c b

Hémsékhéngxécdinhtai x=1=>b-c=0b=c

¢ s v ) -2 . .
Ham s6 dong bién trén timg khoang xac dinh nén f'(x)= % >0 vGi moi x khac 1
bx—c

Suy ra ac—2b>0<:>—3b2—2b>0<:>—§<b<0<:>0<—b<§

Laico a+b+c=-3b+b+b=-b.Suyra (a+b+c)2 = b’ e(o;gj

Vay tong a + b + ¢ thudc khoang [O;g) .
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Cau 31:

Cau 32:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

. b
(Chuyén Hing Vuong - Gia Lai - 2020) Cho ham sé f(x) == +d (a,b,c,d €Rva ¢#0 ).
cx+
Biét ring do thi ham s6 da cho di qua diém (—1;7) va giao diém hai tiém cén 1a(-2;3). Gid tri
biéu thirc 2a+3btdctd bang
c
A 7. B. 4. C. 6. D. -5.
Loi giai
Chon C
A s X ax+b ... A
+ Ta ¢6 d0 thi ham s6 f(x) = p, c6 duong tiém can ngang la y =—, duong tiém can ding
cx+ c
la x= _—d
c
a_,
.. e a=3c
Theo bai ra, ta co: = { .
— d=2c
2 _ 9
C
+ Diém(~1;7) thuge db thi ham s f(x) nén —2 =7 20 _g  po10c.
—c+d —c+2c¢
Viy 2a+3b+4c+d _ 2.(3¢)+3.(00c) + 4c + 2¢ 6
Tc Tc
5 . 1 ‘
(Chuyén Lé Héng Phong - Nam Binh - 2020) Cho ham s6 y = Z“ (a,b,c1a cac tham sb)
X+ C
¢6 bang bién thién nhu hinh vé
I —|‘_'KJ 2 +'_XJ
y + +
+oc 1
Y
1 —

Xét cac phat bidu sau: (1):¢>1; (2):a+b<0; (3):a+b+c=0; (4):a>0.Sé phat biéu ding

1a?

A. 1. B. 2. C. 3. D. 4.
Loi giai

Chon B

Dua vao bang bién thién ta c6 ham s6 luon dong bién trén timg khoang xac dinh, do thi ham s
c6 tiém can ding 13 duong thang x = 2 va tiém can ngang 1a dudng thang y = 1nén ta c6 hé
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

e,
b c=-2b c=-2b 01<c<1
%:1 = a=b < a=>b = —5<a<0

ac—b>0 2b*—b>0

ac—b>0 1

——<b<0
2
a+b+c=0

Dua vao h¢ trén ta c6 cac phat biéu (1),(4) la sai, (2),(3) dang.

Cau33: (P Lwong 4 - Nghé An - 2020) Ta xac dinh dugc cic sb a,b,c dé dd thi ham sb
y=x'+ax’+bx+c di qua diém (1;0) va c6 diém cuc tri (-2;0). Tinh gid tri bicu thirc
T=a’+b"+c".

A. 25. B. —1. C. 7. D. 14.
Loi giai
Chon A
Tacd y=x"+ax’ +bx+c=>y' =3x"+2ax+b.
y(1)=0 0="+al’>+bl+c
Theo d¢, ta c6 hé phuong trinh | y(-2)=0 <{0= (—2)3 + a.(—2)2 +b.(-2)+c
Y(=2)=0  |0=3.(-2)"+2a.(-2)+b
a+b+c=-1 a=3
& d4a-2b+c=8<:b=0 .
—4a+b=-12 c=—4
Vay T=a* +b* +c* =3 +0> +(-4)" = 25.
Ciu 34: (Lé Lai - Thanh Héa - 2020) Cho ham s6 y=ax’ +bx’ +cx+d c6 @6 thi nhu hinh v&. Tinh

S=a+b?
yt /
1. |
/-. II/
: i : il I‘f /: I I .
A §=-2. B. §=0. C.S=1. D. §=-1.
Loi giai
Chon A
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Cau 35:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Vi dd thi ham s cit truc tung tai diém y=2nén d=2.
¥ =3ax’ +2bx+c.

Ham so dat cuc tritai x=0 va x=2 nén

y'(O)zO {c:O c=0
S =
V(2)=0 ~ [12a+4b+c=0 " |b=-3a (1)

Tir d0 thi ta nhan thay y(2)=-2<8a+4b+d=-2<8a+4b=-4<2a+b=-1 (2)
Thay (1) vao (2) ta tim dugc a=1,b=-3.
Vay §=-2.

(Ly Nhan Téng - Bic Ninh - 2020) Cho ham s6 y =ax’ +bx* +cx+d c6 d6 thi nhu hinh v&

bén. Ménh dé nao dudi day ding?

.

VERY

A. a<0,b<0,c>0,d<0. B. a<0,b>0,c<0,d <0.

C.a>0,b<0,c<0,d>0. D. a<0,b>0,c>0,d<0.
Loi giai

Chon D

Ta co:

y' =3ax’ +2bx+c, " =6ax+2b
Tir d6 thi ta thay:

] lim y=—oc0.Tasuyra a<0.

X—>-+0

1 y(0)<0=d <0 loai C.
Do thi ham sb ¢6 hai diém cuc tri voi hoanh do X, X, trai dau va X, +x, >0. Ta suy ra phuong

trinh y'=0 c6 hai nghiém trai dau va x, +x, >0.

Ta suy ra xlx2:3i<0,:>c>0102,1i B.
a

. |xtx,=——>0 )
Hon nira, 3a =b>0.Loai A.

a<0
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Ciu 36: (Nguyén Hué - Phu Yén - 2020) Cho ham s6 y = ax+l1) (a,b,ceR) c6 bang bién thién nhu
cx+
sau:
X — -1 +x
y + +
+x 2
¥
2 —o

Tap cac gia tri b 1a tAp nghiém cua bat phuong trinh nao dudi day?

A. b’ -8<0. B. -b*+4>0. C. b’ -3b+2<0. D. b’ -8<0.
Loi giai
Chon D
X 1 1 £ ax+b \ - A as \ \ 2 | S - A
Do thi ham s6 y = 1 c6 duong ti€ém can ding la duong thang x = —— va duong ti€ém can
cx + c
ngang 1a duong thang y = a4,
c

Nhin vao bang bién thién, ta thdy SR P R S (vi c=1).
C C

Ta co y,:a——bcz.

(cx+1)

Vi ham s6 da cho dong bién trén cac khoang (—o0;—1) va (=1;+00) nén

y':a_—bcz>0<:>a—bc>0<:>2—b>0<:>b<2<:>b3<8<:>b3—8<0.
(bx+c)

Vay tap cac gia tri b 1a tip nghiém cta bat phuong trinh 5° —8 < 0.

CAu37: (Tién Du - Bdc Ninh - 2020) Cho ham sé y =2 (vi a.b.c.d 1 sé thuc) c6 db thi nhu
cX +

a—-2b+3d

C

hinh dué6i day. Tinh gia trj biéu thic T =
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Cau 38:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Chon C
Tir d6 thi ta co

TCD:x:l:i=1:1=—1:d=—c
C C

TCN: y=-1=%=_1=a=—c

c

X L . R -b -b b

Do thi cat truc hoanh tai diem: x=2=>—=2=—=2=>—-=2=b=2c
a —c c

V'c_in=a_2b+3d=_c—4c_3c=—8

C C

(Thanh Chwong 1 - Nghé An - 2020) Cho ham sé y = ax’ + bx* + cx+d c6 d0 thi nhu hinh vé.

Trong céc sO a,b,c va d c6 bao nhiéu s6 duong?

by

/\ ;
)V,

A. 1. B. 4. C.3.

=
[\9]

Loi giai
Chon D
Ttr hinh dang d6 thi ham s ta c6 a >0
Do thi ham sb cat truc tung tai diém c6 tung d6 am=d < 0
Tacod: y'=3ax’ +2bx+c
Ham s6 ¢6 hai diém cuyc tri trai diu=> y'=0 c6 hai nghiém trai ddu < ca < 0
Ma a>0nén c<0

Talaico: y"=6ax+2b

y"=0<:>6ax+2b=0<:>x=—i
3a

< A 1 A A A A ’ r < A A r b
Tur d6 thi ham so6 ta thay tdm do1 xing c6 hoanh d am. Do do 34 <0
a

Maa>0nén b>0

Vay trong cac s6 a,b,c va dc6 2 s6 duongla a va b
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

ax—6

Chu 39: (Tién Lang - Hii Phong - 2020) Cho ham s6 f/(x)= (a,b,c € R) c6 bang bién thién

bx—-c
nhu sau:

Trong cac $6 a,b,c ¢6 bao nhiéu sd Am?
A. 0. B. 3. C. 1.

=
(\O)

Loi giai
Chon D
Ttir bang bién thién cta ham sd, ta thiy d6 thi c6 hai dudng tiém cén, trong d6 tiém can ding 1a
duong thang x = -2 va tiém can ngang 1a duong thing y=1.

c
52 (be<0  [b>0,c<0,a>0 (1)

Suy ra = =
a_,y ab>0 b<0,c>0,a<0(2)
b

RN Je . <X n x. N , . , —ac + 6b
Lai c6 ham s0 nghich bién trén moi khoang xac dinh f (x):(—)2<O:>ac>6b.
bx—c

Ta thdy (1) khong thé xay ra do néu b >0 thi ac>6b>0; va (2) c6 thé xdy ra do néu
¢>0,a<0 thi 6b<ac<0.

Vay trong cac s6 a,b,c c6 hai s6 am.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

DANG 2. PO THI HAM SO CHUA DAU GIA TRI TUYET POI (BIEN POI PO THI)
Dang 1

Tirdd thi (C):y = f(=) suy ra b thi (C"): y = ‘f(a;)‘ .

Taco: y=|f(v)| = {fﬁl) ZZ j:((;))j 8

* Céch vé (0) tir (C):

") Giit nguyén phin @9 thi phia trén Ox ciia 4 thi (C):y = f(x).

'] Bé phan d6 thi phia dudi Ox cua (C), 1dy ddi xirng phén dé thi bi b6 qua Ox.

Vi du: T dd thi (C):y:f(x):x3—3x suy ra dd thi YA
1, s
- e
L >
Bién déi (C): TN '

"1 B6 phén d thi cita (C') dusi Ox, giit nguyén (C)) phia trén
Ox.
] LAy d6i xtmg phan d6 thi bi bo qua Oz .

Dang 2

Tirdd thi (C): y = f () suy ra dd thi (") :y = f(|as|) .

’ f],‘ khi >0
Ta co: y_f(|x|)_{fg$) khi z <0

vay=f (|x|) la ham chdn nén 6 thi (C') nhan Oy lam truc déi xtmg.
* Cach vé (C’) tir (C):
") Giit nguyén phan @ thi bén phai Oy cita 4 thi (C):y = f(z).

") B6 phan @b thi bén trai Oy cita (C'), 4y déi ximg phén @b thj ducoc giit qua Oy.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Vi du: Tir @6 thi (C):y = f(z)=2" -3z suy ra dd thj " /

(C"):y=|x|3—3|:1:|. _i \ '(C) y =21 -3z

Bién déi (C): / N

[ B6 phan db thi cta (C’ ) bén trai Oy, gilt nguyén (C ) bén

phéi Oy. 4

7] Ly déi xémg phan db thi duge giit qua Oy . (€):y =] -3
1 19) 1

Chii y v6i dang: y = ‘ f(|a:|)‘ ta lan luot bién d6i 2 b thi y = f(|a]) va y = |f ()

Vi du: Tir @6 thi (C):y = f(z)=12" -3z y
GEaE .

3
o =3

\ 3
suy ra do thi y = |x| - 3|:U|

. Bién ddi (0)

N \ 3 / 5
dé dugc dd thi (C"): y = |:c| -3 |x| . Bién ddi

(C’):y:|x|3—3|x| ta dugc d0 thi

()0

3
of =3

Dang 3

Tir d6 thi (C) ty = u(:r:)v(:c) suy ra do thi (C’) Ly = u(z)‘ v(x)

Taco: y = ‘u(a:)‘ w(z)= {“(?

* Céach vé (0) tir (C):

"I Gii nguyén phan db thi trén mién u(x) >0 cta dd thi (C) ty = f(x)

") B6 phan b thi trén mién u(z) < 0 cta (C), Wy dbi ximg phan db thi bj b6 qua Ox.
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Vidu
a) Tir do thi (C’):yzf(:c)=2x3—3x2+1 suy ra

do thi (C') Ty = |:16—1|(2362 —x—l)

Z/=|:E1|(2:L‘2331)={f(x) kh?HTZl
—f(:z:) khi z <1

D6 thi (C*):

1 Gilt nguyén (C) voi x >1.

11 B0 (C) voi = < 1. LAy doi xitng phdn do thi bi bo
qua Ox.

< | 4

/
! \

! \
/

/Y /1

1
1
1
I
I
1

©)

= Y

Nhan xét: Trong qua trinh thuc hién phép suy d thi
nén ldy déi xirng cdc diém ddic biét cua (C): giao
diém voi Ox, Oy, CP, CT...

Vi du

b) Tir dd thi (c) Ly = f(x) = suy ra do thi

ry . _ z
(@)v=r
x . '
) I khzxe(1,+oo) B i
|x_1| - xl khixe(—oo;l)
T —

(1 B6 phan do thi cua (C ) voi x < 1, gilt nguyén (C )
vol x> 1.
[ Ly ddi ximg phan d6 thi bi bo qua Oz.

YA

—_

Ry

Nhén xét: Doi voi ham phén thire thi nén ldy déi ximg
cdc dwong tiém cdn dé thyc hién phép suy d6 thi mot
cach twong ddi chinh xac.

Ciu 40: Chohamsb y =x’ —3x* +2 ¢6 d0 thi nhu hinh 1. D6 thi hinh 2 14 ctia ham sé nao duéi day?

VA
2

AW
|

A. y=|x3—3x2 +2|.

C. y=|x—1|(x2—2x—2).

Hinh 2
B. y =|x|3 —3x*+2

D. y:(x—1)|x2 —2x—2|.

Huéng din

Taco: y=x'—3x" +2=(x-1)(x’ -2x-2)

Tir d6 thi ban dau (hinh 1) sang d6 thi thir 2 (hinh 2) ta thy
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Toan bd d6 thi tmg voi x >1 duoc giit nguyén.
Phan d0 thi tmg voi x <1 ldy dbi xting qua truc hoanh.

= Chon dap an C.
Cau 41: (THPT Vigt DPirc Ha Ngi 2019) Cho ham s6 y = f(x) c6 do thi ham s6 y = f(|x]) nhu hinh

~

Ve.
4

-2/\-1 1/\2 x
- 1

4

Chon két luan diing trong cac két luan sau:
A. f(x):—x3+x2+4x—4 B. f(x)=x3—x2—4x+4
D. f(x) =X +x"—4x-4.

C. f(x) =—x —x"+4x—4
Loi giai

Chon A
Do db thi giao véi truc Oy tai diém c6 tung do bang —4 va lim y = —o.

Cau 42: (Chu Vin An - Ha Ngi - 2019) Cho ham s y =(x—2)(x” ~1) ¢6 d6 thi nhu hinh v&

u

Mot trong bén hinh dudi day 1a @ thi cta ham s6 y = (x—2)|x” ~1|. Hoi d6 Ia hinh nao?

Swu tam va bién soan
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Cau 43:

Cau 44:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
i ) ua
| H

|||
r I|I

III- J
/ ’ ,."

Hinh 1 Hinh 2 Hinh 3 Hinh 4
A. Hinh 2. B. Hinh 4.

M

C. Hinh 3. D. Hinh 1.
Loi giai

Chon C

Goi (C) 1a do thi ham sb y =(x—2)(x* ~1).

T e y:(x—2)‘x2—l‘: (x—2)(x2—1) khf. x <—1 hay le.

—(x—2)(x2—1) khi —1<x<1

Cach v& d thi nhu sau:

+ Giit nguyén phan d6 (C) tng véi x & (—o0;—1]U[1;+0) ta dugce (C,).

+ Ly déi xtmg phan (C) tmg véi x € (—1;1) qua truc hoanh ta duge (C,).

Khi d6 d6 thi ham s6 y = (x—2)|x* ~1| gdm (C,) va (C,).

Cho ham s& y = x* —=3x* +2 ¢6 d6 thi nhu hinh 1. D6 thi hinh 2 14 ctia ham s6 nao dudi day?

VA VA

AR
JAVA

2

Hinh 2

A.y:|x3—3x2+2|. B.y=|x|3—3x2+2

C.y:|x—1|(x2—2x—2). D.y=(x—1)|x2—2x—2|.
Huéng dan

Tir d6 thi ban dau (hinh 1) sang d6 thi thtr 2 (hinh 2) ta thy

Toan bd db thi phia “phai” Oy sau d6 ldy dbi ximg sang trai.

= Chon dap 4an B.

Cho ham s y = L c6dd thi nhu hinh 1. D6 thi hinh 2 1 ctia ham s nao duéi day?

2x—
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Cau 45:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Ay \yA
S T o1
Hinh 1 l-Iinh2
—x+1 x| +1 |—x+1| —x+1
L y= B. y= C.y=—— . y=
Y Yol TS Y x|

Huéng dan
Tir d6 thi ban dau (hinh 1) sang d6 thi thtr 2 (hinh 2) ta thy
Toan bo db thi phia bén phai Oy duoc giit nguyén
Sau d6, duoc 1ay dbi xtng sang tréi.
Chon dap an B.

Cho ham s y= x¥ —6x% +9x c6 @b thi nhu Hinh 1. Khi d6 dd thi Hinh 2 1a ctia ham sb nao

dudi day?
yA ¥y
1 i
Hinh 1 Hinh 2
A. y=—x +6x" -9x. B.y:|x3—6x2+9x|.
C. y=|x|3—6x2+9|x|. D. y=|x|3+6|x|2+9|x|.
Loi giai
Chon C

+/ Loai dap an A vi: y = —x’ +6x° —9x = —(x3 —6x" + 9x)

+/ Loai dap an B, vi dd thi ctia ham s6 y= ‘x3 —6x% + 9x‘ gitr lai ph?m dd thi phia trén truc
hoanh va chi lay dbi xtmg phan dudi truc hoanh ctia d6 thi Hinh 1.

+/ Loai dap an D vi h¢ s6 cua x” khac -6.

+/ Do thi ¢ dap an C 1a @6 thi ctia ham sé dang y=f (|x|) . Chon dap an C
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CAu46: (Cum lién trudng Hai Phong -2019) Cho ham sb y = —>— ¢6 dd thi nhu Hinh 1. D4 thi Hinh
X+

2 1a ctia ham s6 nao trong cac dap an A, B, C, D duéi day?

y f \ 1y
F/,,/'f 1 / : '!IH |
e ................. r_;___# — e ¢ p—
L /1o ¥ 1 0 ?
|
Hinh 1 Hinh 2
X |x] x |x]
. == . . = C. - D. =
7 2x—|—1‘ 7 2|x|—|—1 4 2|x|+1 4 2|x|+1
Loi giai
Chon A

Cau47: Chohamsd y=x’ —3x* +2 ¢ d6 thi nhu hinh 1. D6 thi hinh 2 14 ctia ham s nao dudi day?

-2
Hinh 1 Hinh 2
A. y=|x3—3x2+2|. B. y=|x|3—3x2+2
C. y=|x—l|(x2—2x—2). D. y=(x—1)|x2—2x—2|.

Huéng din
Taco: y=x'—3x" +2=(x-1)(x’ -2x-2)
Tir d6 thi ban dau (hinh 1) sang d6 thi thir 2 (hinh 2) ta thdy

x21+\/§
xél—\/g

Phan d0 thi tmg voi 1— V3<x<1+43 1y d6i xtmg qua truc hoanh.

Toan bo db thi Gmg véi duoc gilt nguyén.

= Chon dap an D.

Céiu 48: Cho ham sé y = x> —3x? +2 c6 dd thi nhu hinh 1. BJ thi hinh 2 14 ctia ham s6 nao du6i day?
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y VA

\/\/\/‘

Hinh 1 Hinh 2
A. y:|x3—3x2+2|. B. y:|x|3—3x2+2
C. y=|x—l|(x2—2x—2). D. y=(x—1)|x2—2x—2|.

Hudéng din
Tacod: y=x"—3x"+2= (x—l)(x2 —2x—2)
Tir d6 thi ban dau (hinh 1) sang d6 thi thtr 2 (hinh 2) ta thy
Toan bd d0 thi ndm phia trén Ox duogc giit nguyén.
Phan d0 thi phia duéi Ox dugc liy ddi ximg qua Ox .
= Chon dap an A.

Cau 49: Cho hamsé y = ¢6 @6 thi nhu hinh 1. D6 thi hinh 2 13 cia ham sb nao dudi day?

2x+1
# »
Lff1o xl 1 o ;
2 2
Hinh 1 Hinh 2
A y= al B. y= |x| Ly = al =—|x|
2|x|+1 2x|+1 2x+1 2x]+1

Huéng din
Tir d thi ban dau (hinh 1) sang d6 thi thir 2 (hinh 2) ta thdy
Toan bo db thi phia trén Ox giit nguyén

Toan bd phan phia dudi Ox duoc liy dbi xtmg 1én trén
= dang |f(x)|

Chon dap an C.

Cau 50: Chohamsé y= L c6dd thi nhu hinh 1. D6 thi hinh 2 1 ctia ham s nao duéi day?

X —
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A A
y / y k‘

1) X
i o S o il
|-——/
Hinh 1 Hinh 2
|+l _|x|+1 _|—x+1| _—x+1
A y= eyl . y_—|x|_2. C.y= > .Yy |x—2|

Huéng din
Tir d thi ban dau (hinh 1) sang d6 thi thtr 2 (hinh 2) ta thy
Toan bd d6 thi phia bén trai duong thang x =1 duoc giit nguyén
Toan bd d0 thi phia bén phai duong thang x =1 13y ddi ximg qua Ox
Chon dap an C.

ALY )

|—x+l| x=2

Chay: y= =
v x—2 —x+1
———[x>1]
x—2
Cau 51: Cho hamsd y = “; ¢6 @6 thi nhu hinh 1. D4 thi hinh 2 13 ciia ham sb nao dudi day?
X+
l\y y‘\
P .
/ o T * ]
Hinh 1 Hinh 2
| x+1 REGER c x| _x+l
i x+2 | _|x|+2' i x+2° i |x+2|.

Huéng dan
Tir d6 thi ban dau (hinh 1) sang d6 thi thtr 2 (hinh 2) ta thy
Toan bd d6 thi phia bén phai duong thang x = —2 dugc giit nguyén
Toan bd d6 thi phia bén trai duong thang x = —2 lay d6i ximg qua Ox
Chon dap an D.
Céiu 52: Chohamsd y= (x—l)(x2 —2x—3) ¢4 dd thi nhu hinh 1. DS thi hinh 2 1 cta ham sb nao dudi
day?
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yA y
2
M\, ‘
I 0\/ X {1 ' x
Hinh 1 Hinh 2
A. y:|(x—1)(x2—2x—3)|. B. y:|x—l|(x2—2x—3).
C. y=—|x—1|(x2—2x—3) D. y:(x—1)|x2—2x—3|

Huéng dan
Tir d6 thi ban dau (hinh 1) sang d6 thi thtr 2 (hinh 2) ta thy
Toan bo dd thi ndm bén trai (ing véi x <1) dudng thang x =1 duoc giit nguyén
Toan bo d6 thi nam bén phai (tng v6i x >1) duong thang x =1 dugc liy ddi xtng qua Ox.

= Chon dap an C.

Cau 53: Cho hamsb y=——" 12 ¢6 @6 thi nhu hinh 1. D6 thi hinh 2 1a cia ham s6 nao dudi day?
—X+
“7 yA
M *,
— 0 ] a Xy
. U
Hinh 1 Hinh 2
x+1 |x+1| |x+1| x+1
L y= : B. y= : C.y=—"~-—. L y= .
7 x+2 Y x=2 Y —x+2 |x+2|

Huéng din
Tir d thi ban dau (hinh 1) sang d6 thi thtr 2 (hinh 2) ta thy
Toan bd d thi phia bén trai duong thang x =—1 (ing véi x < —1) dugc giit nguyén
Toan bd do thi phia bén phai duong thang x = —1 (tmg voi x < 1) duoc lay dbi xting qua truc
Ox.
Chon dap an B.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

|

UNG DUNG PAO HAM
PE KHAO SAT VA VE
PO THI CUA HAM SO

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ HE THONG BAI TAP CAU HOI 4 MENH PE TRA LOI PUNG/SAL

Céiu tric nghiém ding sai. Thi sinh tra 101 cAu héi. Trong méi y a), b), ¢), d) & mdi ciu, thi sinh chon

Cau 1:

Cau 2:

X¢ét tinh din

ding hodc sai.

Cho ham s6 y = f(x) x4c dinh, lién tyc trén R va c6 dd thi nhu hinh v&.

Ly

Xét tinh dung, sai ciia cac ménh dé sau?
a) D4 thi ham s6 di qua diém (2;3)
b) Ham s dong bién trén (—1;+)

¢) Do thi trén 1 cia ham s6 y=x* —3x+1.

[
=

d) Him s6 y = f(x* =2x+1)+2024 ¢6 2 diém cuc dai.

Cho y=f (x) 1a ham da thirc bac 4 va c6 dd thi nhu hinh v&.

[

¥

, sai cua cac ménh dé sau?
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Cau 4:

Cau 5:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
a) Ham $6 ¢ 3 diém cuc trj.
b) Ham sb c6 gia tri 16n nhat bang 2 va gia tri nho nhat bang —6.
¢) Xétham s6 p(x) thod p'(x)=f(x)+3.Khi dé hamsb g(x)co 3 diém cuec tri.
d) S6 gié tri nguyén cua tham s6 m thudc doan [-12;12] d€ ham s g(x)= ‘2f(x—1)+m‘ co
5 diém cyec trj 1a 13.
Cho ham sé y = f(x)=ax" +bx’ +¢ (a #0) c6 d6 thi nhu hinh v& bén dudi

u A
(C):y= flx)

-
£

Xét tinh ding, sai cua cdc m¢nh dé sau?
a) Do thi ham s6 co ba diém cuc tri.

b) Ham sb dong bién trén khoang (-1;1).
¢) Trong cac sd a,b,c ¢b 2 sb duong.

d) Phuong trinh 2/ (sinx)+3=0 c6 6 nghiém thugc doan [-7;27].

2x+1
x+1°
a) Puong tiém can ngang cta d6 thi hams61a y=2.

Cho ham s y =

b) Ham sb nghich bién trén timg khoang xac dinh

¢) Tiép tuyén véi (C ) tai giao diém cua (C ) v6i truc tung c6 hé s6 goc k=—1.

d) ¢6 hai gié tri ciia m dé duong thang A: y =-2x+m cit (C) tai hai diém phan biét 4, B
sao cho tam gidc OAB c6 dién tich bing NE) (dvdt).

x> +mx+1

Cho ham so y = . Xét tinh dung, sai ciia caic ménh dé sau:

X+m
a) Ham s6 ¢ tap xac dinh 1a D=R

b) Khi m =1ham sb co tiém can dimg 1a x =—1
. . 1
¢) Khi m =2 ham s6 dat GTLN trén doan [-1;0] bang 5

2
d) Him s6 y = X hmxtl dat gia tri nho nhét trén doan [0;2] tai mot diém x, e (0;2) khi
X+m

O<m<l1
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ax—1

Ciu 6: Chohamsd y= c6 do thi (C)nhu hinh v& bén. Chon dép 4n ding?

x+b
Ay

Xét tinh dung, sai cia cdc ménh dé sau:

a. DO thi ham s0 cit tryc hoanh tai diém (1;0).
b. Tiém cin ding cta dd thi hamsd 1a y =1.
c.a+b=1.

, . . m<
d. (C) cat duong thang y = x+m tai hai diém phan biét khi { p.Khi do p+q=4
m>q

Ciu7: Cho ham s6 bac bén y= f (x) c6 d6 thi 1a duong cong trong hinh bén.

. Ay
Xét tinh ding sai cua cac ménh dé sau: \?;3\“\ i
a) D thi ham sb chi c6 mot diém cuc da_li\.\@‘Q /?\- N -7?\
, ~ QP ] 1
b) Himso dacho y=f (x) la mét hz‘aﬁ\\trﬁng phuong. i OF 1 &
. . Los -1 1
¢) Tong céac hé sO cua ham so bang 1. \ /
d) Phuong trinh f ( f (x)) =0 c6 15 nghiém thyc phan biét. -1
Ciau8: Chohamsby= 5 Xét tinh dng sai ctia cac ménh dé sau:
x —
a) Tap xac dinh cua ham sbla D=R.
b) Bang bién thién cta ham s 1a
I -0 2 + oC
f(z) - -
l + o0
4 \ \
¢) Giao diém cua dd thi ham s véi truc tung 1a hai diém phan biét.
d) Goi 4 vi B 13 hai diém thudc hai nhanh khac nhau cta d thi ham sé y =—> > Khi d6 do
x f—

dai doan AB ngan nhat bang 16.
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Cau9: Chohamsd y=-x"+3x” —3x+1. Xét tinh dung sai ciia cic ménh dé sau
a) Ham s6 nghich bién trén khoang (—oo ;+ oo).
b) Ham sb c6 mot diém cuec tri.
¢) lim y = +oo.
d) Puong thang y = m cat d6 thi ham sb y = ‘—x3 +3x* —3x +1| tai 2 diém phan biét khi
m > 0.
Cau 10: Cho ham s6 y = x> —3x? +2. Xét tinh diing sai cua cic ménh dé sau
a) Ham s6 nghich bién trén khoang (—oo ; O).
b) Ham s6 dat cuc dai tai x = 0.
c) Do thi cit truc tung tai diém A(O ;2) va cét truc hoanh tai diém B (—1 ; O) .
d) D6 thi ham sb cat dudng thang y = mx + 2tai ba diém phan biét khi m > =,
Cau 11: Cho ham sé y = x” + mx + 1. Xét tinh dung sai clia cdc ménh dé sau
a) Khi m =1 ham s6 dong bién trén khoang (—oo;+ oo).
b) Khi m = —3 ham sb dat cuc dai tai x = 1.
c) Do thi cét truc tung tai diém A(O ;2).
d) Ham s dat cuc dai tai x = —2khi m = —12.
Cau 12: Mot cde chira 50 gam dung dich NaOH (natri hydroxide) véi nong dd 8% . Mot binh chira dung
dich NaOH khac véi ndong d6 20% duoc tron vao cde. Xét tinh dung sai cia cac ménh dé sau:
a) Sau khi tron khéi lugng NaOH c6 trong dung dich 1a 4 +0,2x (gam).
b) Nong d6 NaOH sau khi tron x(g)NaOH tir binh chira la: C(x)= 4 +50(; 2% (x>0)
¢) Ham ) C(x) khong c6 cuc tri.
d) Nong d6 NaOH giam theo x nhung lu6n 1én hon 200 mg/ml
Cau 13: Chohamsd y = f(x) c6 db thi nhw hinh bén.
a) Himsb f (x) nghich bién trén khoang (0;1) )
b) Ham s6 f(x) datcuctiéutai x=0. 2= =%
|
1 |
¢) Ham sb f(x) ddng bién trén khoang (—00;0). :
. s . -2 -1 o : 2 X
d) Ham so f(x) dat cuc tiu tai x =1. l
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Cau 14:

Cau 15:

Cau 16:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

_ 2x+4

Xét duong thang d: y =4—2x va duong cong (C):y T
X+

a) Puong thing d 13 tiép tuyén cua duong cong (C ) .
b) (C ) cit truc hoanh tai diém c6 hoanh d6 duong.
c) (C ) cit truc tung tai diém co tung d6 duong.

d) Puong thang d cit duong cong (C ) tai hai diém phén biét.
Cho ham 6 ¥ = f'(x) c6 bang bién thién nhu hinh v&.

X = -1 0 1 -a0

J(x) 0 0

Lo 3 =00
T T, T T,

a) Ham s6 f (x) nghich bién trén khoang (—OO;—Z).
b) Ham s f (x) ddng bién trén khoang (—2;+00).

¢) Phuong trinh (x) +3=0 v6 nghiém.

Yy

d) Him s f (x) ¢6 ba diém cuc tri. &

Cho hamsd y = f(x) ¢ d6 thi nhu Qﬁﬁ\l\bén.

a) Ham s6 f(x) ddng bién trén khoang (—2;2) ) 17

b) Ham sd f(x) dat cyc tiéu tai x=—1.

¢) S nghiém thuc ctia phwong trinh f(x)= L a3

d) D) thi ham s6 cat duong thang y = 2024 tai 3 diém phén biét.

Cau 17:

2024

. x* —2x+2024 L
Cho ham s6 y ==—————— c0 o thi (C).
x_

a) (C) c6 duong tiém can dimg la x=1.
b) (C) c6 dudng tiém can xién 1a y = x +1.
c) (C) ¢6 2 tryc dbi xtng.

d) Trén (C ) c6 dung 4 diém co toa do nguyén.
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Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cho hamsd y = f (x) c6 bang bién thién nhu hinh v&.

X —m® -1 0 1 +0
J(x) + - - 0 +

) T T~

— — X

a) Himsb [ (x) ddng bién trén khoang (—00;2) )
b) Him s6 [ (x) nghich bién trén khoang (O; 1) .
¢) Ham sb dat cuc dai tai diém x=2.

d) Ham s6 dat gia tri 16n nhat1a y=2.
Cho ham sb f(x) lién tyc trén R c6 dao ham f'(x)= x(x—l)(x+4)3 ,VxeR.

a) S6 diém cuec tri cua ham s da cho 1a 4.

b) S6 diém cuc tiéu cua ham sé da cho 1a 2.

¢) Ham s6 da cho dong bién trén khoang (l; +oo)_

d) Haim sé g(x)= f(x2 —1) ddng bién trén khoang (\/5, +oo) .

Cho ham s0 y = f(x)=x"—3m’x+2024 c6 do thi (C).

a) (C ) luén c6 hai diém cuc trj.

b) Khi M thay doi, (C ) ludn c6 tam ddi ximg cd dinh.

¢) Khi m thay d6i, (C ) ludn cit truc hoanh tai it nhat 1 diém.

d) Khi (C ) co 2 cuc tri, duong th'fmg di qua 2 diém cuec tri cua (C ) co dang y=ax+b. Dat

S=a+b thi §<2024.
Cho ham s6 y = f(x)=x"+3x ¢6 dd thi (C).

a) Hé sb goc cua tiép tuyén voi do thi (C ) tai diém c6 tung d6 bang 4 13 6.
b) Pao ham ctia ham s da cho la y'= 3x° 43,
¢) Ham sb da cho ¢o dang 2 cuc tri.

d) lim y=+o0.

X—>—00

Cho ham sé = 1=2% ¢6 @ thi (C).
x+1

a) Ti¢ém can dung cua dd thi hamsb1a x=—1.

b) Tiém can ngang ctuia dd thi ham s6 1a y=1.

¢) Tam ddi xtng ctia do thi ham sé 1a (—2; —l).
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d) VM e (C ) tich khoang cach tir M dén cac duong tiém can ludn bang 3.
CAu 23: Cho ham sb f(X) lién tyc trén R c6 dao ham f'(x)= )c(x+1)2025 (x —3)2024 VxeR.

a) Himsb y = f(x) dong bién trén khoang (0;3).
b) Him s6 y = f(x) datcuc daitai x=0.
¢) Biét /(0)=0, dd thj ham s6 y = f (x) cét truc hoanh tai 3 diém phan bit.

d) Haim sé g(x)= f(x2 —1) ¢6 3 diém cuc tri.

Cau 24: Cho hamsb y=ax’ +bx’ +cx+d (a#0) c6 do thi nhu hinh bén.

~

a) Ham so c6 hai di€m cuc tri trai dau. ?§Q
Q
N
b) Tong gia tri cuc dai va gia tri cuc tleu,ska SO am.

¢) Phuong trinh y'=0 c6 ba nghiém ffl\1an biét.

d) Trong cac hé s6 a,b,c,d c6 2 hé s6 duong.
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CHUONG

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM

|8 DEKHAO SAT VA VE

PO THI CUA HAM SO

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

ding hodc sai.

Cho ham s6 y = f(x) x4c dinh, lién tyc trén R va c6 dd thi nhu hinh v&.

LN

[ P ———

@ HE THONG BAI TAP CAU HOI 4 MENH PE TRA LOI PUNG/SAL

Céiu tric nghiém ding sai. Thi sinh tra 101 cAu héi. Trong méi y a), b), ¢), d) & mdi ciu, thi sinh chon

]
Xét tinh ding, sai ctia cac ménh dé sau?
a) D4 thi ham s6 di qua diém (2;3)
b) Ham s dong bién trén (—1;+)
¢) 6 thi trén 1 ctia ham s6 y = x* —3x+1.
d) Him s6 y = f(x* =2x+1)+2024 ¢6 2 diém cuc dai.
Loi giai
‘ a) DPung | b) Sai ‘ ¢) bing d) Sai

a) Dya vao hinh v&, d6 thi ham s di qua diém (2;3).
b) Ham s dong bién trén (—oo;—1) va (1;+o0)

¢). Ham s6 c6 dang y = ax® +bx’ + cx+d.

Do thi ham sb qua cac diém (-1;3);(0;1);(1;—1) va (2;3)nén ta c6 hé:

Swu tam va bién soan
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—a+b—-c+d=3 a=1
d=1 b=0 3

= = y=x -3x+1
a+b+c+d=-1 c=-3

8a+4b+2c+d=3 |d=1
d). y=f(x"—2x+1)+2024

Taco y' =(2x-2) f'(x* —2x+1).

2x-2=0 x=1
YV=0s|x-2x+1=-1<|x=0.
x'—2x+1=1 x=2

Do d6 ta c6 bang bién thién:

X —co 0 1 2 +co

!

y - 0 + 0 -

NN

Tir bang bién thién ta suy ra ham s6 y = f ( %ﬁ 2x+ 1) +2024 ¢6 1 diém cyc dai.

Q
Cau2: Cho y=f ( ) la ham da thac bac 4 Va@b b thi nhu hinh v&.
AR
Ay

/'\‘_1
h
\/ ) -

—3

.

Xét tinh dting, sai cia cac ménh d& sau?

a) Ham $6 ¢ 3 diém cuc trj.

b) Ham sb c6 gia tri 16n nhat bang 2 va gia tri nho nhat bang —6.

¢) Xétham s6 p(x) thoa p'(x)=f(x)+3.Khi dé hamsb g(x)co 3 diém cuec tri.

d) S6 gié tri nguyén cua tham s6 m thudc doan [-12;12] d€ ham s g(x ‘2 f(x-1) +m‘ co

5 diém cyec tri la 13.

Loi giai
| a) Pung b) Sai ¢) Sai d) Sai
a) Ham $6 ¢ 3 diém cuc trj.
Gido vién: Hupnh Viin Anh — 42 Nguyén Cw Trinh — Thudn Hoa — TP Hué — PT: 0984164935 Page 2

Chuyén luyén thi: Tuyén sinh vao l6p 10 — T ot Nghigp THPT Quéc Gia — BDKT 10; 11 mén Todn
Swu tam va bién soan



Cau 3:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
b) Ham s6 khong c6 gia tri 1on nhat va gia tri nho nhat bang —6.

¢) Xét p'(x)=f(x)+3=0< f(x)=-3.Phuong trinh ¢6 1 nghiém kép va 2 nghiém don nén

ham s6 ¢6 2 diém cuec tri.

d) bat h(x)=2f(x-1)+m= g(x) :‘h(x)‘.

S6 diém cuec trj cia g(x) = sb diém cyc tri cua y =h(x) +s0 giao diém cua y =h(x) véi truc
Ox khéc véi diém cyc tri ciia y =h(x).

Hamsd y = f(x) c6 3 diém cuc tri. Suy ra ham sb y =/h(x) cling c6 3 diém cuec tri.

Ham s6 g(x) c6 5 diém cyc trj khi va chi khi #(x)=0< f(x-1)= —% c6 2 nghiém phan
biét khac diém cyc tri cua /(x).

Do thi ham s6 y = f(x—1) c6 dugc bang cach tinh tién do thi ham s6 y = f(x) sang bén phai

1 don vi.

Dua vao db thi, ta dugc: —%22 hoac —6<—%£—3.

co 15 gia tri m nguyén théa man yéu cau bai toan.

m<—4 meZ;me[—lZ;lZ]
6<m<12

Cho ham sd y = f(x) =ax* +bx’ +c¢ (a # O) ¢ d6 thi nhu hinh v& bén dudi

u Ak
(C):y= flx)

-
£

Xét tinh ding, sai cta cac ménh dé sau?

a) Do thi ham s6 co ba diém cuc tri.

b) Ham sé ddng bién trén khoang (—1;1) .

¢) Trong céc s6 a,b,c co 2 s6 duong.

d) Phuong trinh 2/ (sinx)+3=0 c6 6 nghiém thugc doan [-7;27].

Loi giai
| a) Pung | b) Sai ¢) Sai | d) Diing

a) Do thi ham so6 c¢6 ba diém cuc tri.

b) Trén khoang (—l; O) ham sé dong bién va trén khoang (0;1) ham s nghich bién.
¢) Vi lim f(x):+oo:>a>0

+ D0 thi (C) cit tryc tung tai y, =c<0.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

+ D) thi ham s6 c6 ba diém cyc tri = a.b <0, nén b <0
d) Bit ¢ =sinx. Do x €[-7;27] nén ¢ [-11].

Khi d6 ta c6 phuong trinh 2f(t)+3=0<:>f(t)=—%.

Dua vao BBT ta thiy phuong trinh f(7)= —% c6 2 nghiém r=a e(-1;0) va t=be(0;1)

Trudng hop 1: 1 =a e(-1;0)

voigiatri t e (—1;0) thi phuong trinh ¢6 4 nghiém -7 <x, <x, <0<z <x, <x, <27.
Trudng hop 2: t =b(0;1)

véi mbi gia tri t e (0; 1) thi phuong trinh ¢6 2 nghiém 0 < x, <x, < 7.

Vay phuong trinh da cho ¢6 6 nghiém thudc doan [—7;27]

_2x+1

, Y
Cau 4: Cho ham so x+1

a) Puong tiém can ngang cta d6 thi hamsd 1a y=2.

b) Ham s6 nghich bién trén timg khoang xéac dinh
¢) Tiép tuyén véi (C) tai giao diém cta (C) véi truc tung c6 hé s goc k =—1.
d) ¢6 hai gié trj ciia m dé dudng thang A: y =-2x+m cat (C) tai hai diém phan biét 4, B
sao cho tam gidc OAB c6 dién tich bang NE) (@th).
L0 giai
‘ a) ding b) Sai_ \&N | ¢) Sai ‘ d) dung
\2\\4 )

a) (C) co hai duong tiém cénla x=—1;y =2

b) Taco y' = nén ham s dong bién trén timg khoang xac dinh.

(x+1)2 ’

¢) giao cta (C) véi tryc tung la A(0;1), suy ra tiép tuyén véi (C) tai 4 ¢6 hé sb goc

y'(0)=1.

d)Tacd 2x+m=

—2x% +(m— 1=
2x+1<:>{ X+ (m—4)x+m-1=0(1)

x+1 x#-1

Phuong trinh (1) 6 A=m* +8>0 véimoi m.
Syoun = %d(O,A).AB & |mllx, —x,| =243
o m? [(x1 +x2)2 —4x1x2J=12<:>m2 (m2 +8)=48.

—ml=4dom=1+2.

2
A \ £ + +1 o , Coa . A A
Caus5: Chohamso y= X TIYT Xét tinh dung, sai cua cac ménh de sau:
X+m
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

a) Ham s c6 tip xac dinh 1a D=R

b) Khi m =1ham sb co tiém can dimg 1a x =—1

¢) Khi m =2 ham so dat GTLN trén doan [-1;0] bang 5

2
d) Him s6 y = X hmxtl dat gia tri nho nhét trén doan [0;2] tai mot diém x, e (0;2) khi
X+m
O<m<l1
Loi giai
| a) Sai | b) diing | ¢) diing | d) ding
a) Sai

Vi tap xéac dinh ctia ham s6 1a D= \ {-m}.
b) bling

2
khi m = 1ham s tré thanh y =~ > *1
x+1
X +x+1
ta cod: lim f(x) = lim —= " — 40
xot” |
2
. ) +x+1
lim f(x)= lim X oxrl
e S |
Vay Khi m =1d06 thi ham s c6 tiém can dimg 13 x =—1

—00

c) bung

2
Ta c6: khi m = 2 thi ham s tr¢ thanh y:x +2x+1:x+ !

x+2 x+2
Tap xac dinh D =R\{-2}

y'—[x+ ! )'—l— !
x+2 (x+2)

y'=0x=-1vixe[-1;0]

. . 1
Do d6: ham s6 dat GTLN trén [—1;0] bang 5

d) bung

Tap xac dinh: D=R\ {-m}.

m< -2

. -m<0 m>0
Ham s0 lién tuc trén [0;2] <
-m>2

Swu tam va bién soan
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

X+ 2mx+m’ -1 (x+m)2—1 , x, =-m—1
Taco y'= 5 = -—.Cho y'=0& )
(x+m) (x+m) x, =—m+1
Ta c6 bang bién thién
* —oo ax — T 0 @ 2 Joo
¥ t 0 — — 0 "
£ —I-—cc:\ Foo
/
u
/\w \CT P

Ham s dat gia tri nho nhat tai x, e (0;2) nén 0<-m+1<2<=-l<m<l
So v6i diéu kién ham s lién tuc trén doan [0;2]. Taco O<m<1.

Ciu 6: Chohamsd y= ax -1

. c6 dd thi (C)nhu hinh vé& bén. Chon d4p 4n ding?
X+

Xét tinh ding, sai cua cdc m¢nh dé sau:
a. DO thi ham s0 cit tryc hoanh tai diém (1;0).
b. Tiém cin ding cta dd thi hamsd 1a y =1.
c.a+b=1.
z N 2 . . R ~ oA . m < p . ,
d. (C) cat duong thang y = x +m tai hai diém phan biét khi .Khido p+g=4
m>q
Loi giai
| a) ding b) Sai | ¢) sai | d) ding

a. Tir d6 thi ta c6 dd thi ham s cét truc hoanh tai diém (1;0).

b. Tiém can dung cua dd thi ham s6 1a y=1.

A 1 z ax
c.bothihamso y =

5 c6 duong tiém can dung 1a x = - va dudng tiém canngangla y =a
X+

. —b=-1 a=1
Theo do6 thi, ta co & .
1 b=1

Gido vién: Huynh Vin Anh — 42 Nguyén Cw Trinh — Thugn Hoa — TP H,ué' —DT: 0984164935 Page 6
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

2 -1
d. Xét PT hoanh d¢ giao diém X—I:x—i-m <:>x2+mx+m+1=0(*),(x¢—l).
X+

m<2-22 s
m>2+2\/§

)

PT (*) 6 2 nghiém phan biét < A>0 < m’ —4m—4>0<:>[

Cho ham s6 bac bén y = f (x) c6 d6 thi 1a duong cong trong hinh bén.

AN
VA

-1

Xét tinh dung sai ctia cac ménh dé sau:

a) DO thi ham s6 chi c6 mot diém cuc dai.

b) Ham sb da cho y=f (x) la mot ham trung phuong.

¢) Tong cac hé sé cuia ham s bang 1.

d) Phuong trinh f ( f (x)) =0 c6 15 nghi¢m thyc phan biét.

Loi giai

a) Sai b) Ping ¢) Pung d) Sai
a) Do thi ham s6 ¢6 hai diém cuc dai la (-11),(1;1).

b) Hinh da cho 1a mot dd thi ham bac bdn dbi xting qua truc Oy nén ham $6 y=f (x) la mot
ham trung phuong cé dang y = ax”* +bx* + c(a #0;a,b,c e ]R)

¢)Taco: f(I)=al*+b 1> +c=a+b+c=1
Do d6 téng cac hiang s ctia ham s6 bang 1.
d) Phuong trinh f ( f (x)) =0 c6 10 nghiém thyuc phan biét.

Dua vao do thi ta co:
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Cau 8:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

_f(x)za, a<-1
~ f(x)=b, -1<b<0
f(f(x))—O@ f(x)=c, O0<cxl1
_f(x)za, d>1

Phuong trinh f(x)=a c6 2 nghiém phan biét.

(%)
Phuong trinh f (x) =b c6 4 nghiém phan biét.
(x)
()

Phuong trinh f(x)=c c6 4 nghiém phan biét.

Phuong trinh f(x)=d vo6 nghiém (vi duong thang y =d khong c6 diém chung v&i do thi ham

sb f(x)).

Vay phuong trinh da cho ¢6 10 nghi¢m.

a) Sai: D6 thi ham s6 chi c6 mot diém cuc dai.

b) Pung: Ham s6 da cho y = f (x) la mGt ham trung phuong.

¢) bung: Téng cac hiang sb ctia ham s bang 1.

d) Sai: Phuong trinh f ( f (x)) =0 c6 15 nghi¢m thuc phan biét.

X

Cho ham sb y = . Xét tinh ding sai cua cag ménh dé sau:
x—-2 S

, . &

a) Tap xac dinh ctahamsola D=R. N

b) Bang bién thién ctia ham s 1a ~2§\

H
|
]
(o]
+
[}

f(z) - -

fx) \_I \

¢) Giao diém cta d6 thi ham sd vdi truc tung 1a hai diém phan biét.

d) Goi 4 va B 13 hai diém thudc hai nhanh khac nhau cua d6 thi ham s6 y = - X Khidé do
dai doan AB ngan nhat bang 16.
Loi giai
a) Sai b) Pung ¢) Sai d) Sai
a) Tap xac dinh cta ham sd 1a D=R\{2}.
Ham s6 xac dinh khi x—2#0 <> x#2
b) Bang bién thién cua ham s 1a
Gido vién: Hupnh Viin Anh — 42 Nguyén Cw Trinh — Thudn Hoa — TP Hué — PT: 0984164935 Page 8
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

fi(z) - -

fx) \_I \

¢) Giao diém cua do thi ham s6 véi truc tung 1a goc toa do.

0
0—

Taco: f(0)= 05" 0 = Do thi cit truc tung tai mot diém duy nhat 1a gbe toa do.

d) Goi 4 va B la hai diém thudc hai nhanh khac nhau cta do thi ham sé y = al

. Khi do 6
x—2

dai doan AB ngén nhat bang 4.

"y

X

Hamsb y = c6 dd thi (C) nhu hinh ve&.

x=2
a2j va B(b;bb—zj la hai diém thuoc hai nhanh cia (C) (a<2<b).

Goi A(a;

a

3E:[b—a;bfz—ai2j:(b_a;@—l2))_ﬁj

2
Ap dung BDT Cési cho hai ) duong (b—2) va (Z—a) ta co: (b—2)(2—a)g(b_4a) .

2
:ABzz(b—a)2+ (b-a) 2(b—a)2+i216

((b-2)(2-a)T] (b-a)’

= AB >4
b—-2=2-a

Dau “=" x4y ra < (

64 @{Fz—\/i
(b—a)2 b=2+\/§

b—a)2 =

Vay AB_ =4.

a) Sai: Tap xac dinh ciahamsé1a D=R.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

b) Pung: Bang bién thién ctia ham s6 1a

fl(z) - -

flx) \_I \

¢) Sai: Giao diém ctia d6 thi ham s véi truc tung 13 hai diém phan biét.

. Khi

d) Sai: Goi 4 va B 14 hai diém thudc hai nhanh khac nhau ctia do thi ham s6 y = :
x —

d6 d6 dai doan 4B ngan nhét bang 16.

Cau9: Choham s y=-x"+3x” —3x+1. Xét tinh dung sai cta cic ménh dé sau
a) Ham sd nghich bién trén khoang (—oo ;+ oo).
b) Ham s6 c6 mot diém cuec tri.
¢) lim y = +oo.
d) Puong thang y = m cat d6 thi ham sb y = ‘—x3 +3x* —3x +1| tai 2 diém phan biét khi
> >
m = 0. {}\3‘\
& Loi giai
. .Y . .
a) Dung b) Sai ¢) Sai d) Sai
a) Pung: y'=-3x" +6x—3:—3(x—1)2 <OVxeR.Xéty'=0=x=1.
Suy ra ham s6 nghich bién trén khoang (—o0;+00).
b) Sai: Ham s6 khong c6 cuc tri
¢) Sai: lim y = lim x° —1+§—%+l3 = -0,
X—>+00 X+ x x X
d) Sai: Dudng thang y =m cat d6 thi ham s6 y = \—x3 +3x% —3x +1| tai 2 diém phan biét khi
m > 0.
Cau 10: Cho ham sé y=x> —3x? +2. Xét tinh diing sai cua cic ménh dé sau
a) Ham s6 nghich bién trén khoang (—oo ; O).
b) Ham s6 dat cuc dai tai x =0.
¢) D6 thi cat truc tung tai diém A(O ;2) va cit truc hoanh tai diém B (—1 ; O) .
d) D6 thi ham s6 cit dudng thang y =mx+2tai ba diém phan biét khi m > _Zg
Loi giai
a) Sai b) Dung ¢) Sai d) Sai
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Cau 11:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

a) Sai: Ham s6 nghich bién trén khoang (0 ; 2).

x=0

y'=3x"-6x . Xét y =0 <
x=2

Trén cac khodng (—oo;O) va (2; + oo), y' >0 nén ham sb déng bién
Trén khoang (0; 2), y' <0 nén ham ) nghich bién

b) Pung: Bang bién thién:

x | —ao o 2 +
y' + 0 - 0 +
2 +x
y \
_x/’ ) 7

Ham sb dat cuc dai tai x =0.
¢) Sai:

x=1

= d6 thi ham sb qua diém B(l;O).

Tacd x°-3x*+2=0< 5
x —2x-2=0

Cho x =0=>y =2:P thj ham s6 cit Oy tai A(0;2).

d) Sai: Ta co: x3—3x2+2:mx+2<:>x3—3x2—mx20©x(x2 —3x—m):0

9
P4 thi ham s6 cét duong thing y = mx + 2tai ba diém phan biét khi {9 " 4(’)" >0 m>
m#
m=0

Cho ham s6 y = x° + mx + 1. Xét tinh déing sai ctia cac ménh dé sau
a) Khi m =1 ham s6 dong bién trén khoang (—oo;+ oo).

b) Khi m = —3 ham sb dat cuc dai tai x = 1.

c) Do thi cét truc tung tai diém A(O ;2).

d) Ham s dat cuc dai tai x = —2khi m=—12.

Loi giai

a) bang b) Sai ¢) Sai d) bing
a) Ding: Khi m = 1thi y'=3x* +1>0Vx € Rham s6 ddng bién trén khoang (—oo;+ oo).

b) Sai: Khi m = -3 thi y'=3x> -3

x=1

y':0<:>3x2—3=0<:{
x=-1

BBT:
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Cau 12:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

X |— -1 1 +a0
Y + 0 - 0 4+
3 a0
y / \
— -1 —
Ham s dat cuc dai tai x = —1.

¢) Sai: Db thi ludn cit truc tung tai diém A(O ;1).

y'(-2)=0 {12+m:O
=

d) biung: Ham sb dat cuc dai tai x = —2 khi
y"(-2)<0  [-12<0

< m=-12.

Mot cde chira 50 gam dung dich NaOH (natri hydroxide) voi nong do 8% . Mot binh chira dung
dich NaOH khac véi ndong d6 20% duoc tron vao cde. Xét tinh dung sai cia cac ménh dé sau:

a) Sau khi tron khéi lugng NaOH c6 trong dung dich 1 4 +0,2x (gam).

b) Nong d6 NaOH sau khi tron x(g)NaOH tir binh chira la: C(x)= 4+0,2x (x>0)
¢) Ham ) C(x) khong c6 cuc tri.
d) Nong do NaOH giam theo x nhung ludn 16n hon 200 mg/ml
Loi giai
a) Ping b) Sai ¢) Ping d) Sai

a) Sau khi tron khéi lugng NaOH c6 trong %lh?g dich 1a 4+0,2x (gam).

Trong 50 gam dung dich NaOH 8% ¢ 18,05, = 50.8% =4 (gam).

Trong x gam dung dich NaOH 20% 02)2&:71\/,101{20% =x.20% =0,2x (gam).

Do d6 sau khi tron khéi lugng NaOH c6 trong dung dich 1a My.on =4+0,2x (gam).

_AH02x g

b) Nong do NaOH sau khi tron x(g)NaOH tir binh chua la: C(x) 0
+Xx

Khdi lurong dung dich sau khi tron 1a: m,, =50+x (gam)

\ 4 2
Nong d6 NaOH sau khi tron x(g)NaOH tir binh chira la: C(x)= Mysorr _ 440,22
my, 50+x
¢) Ham s6 C|(x) khong c6 cuc tri.
d) Nong do NaOH ting theo x nhung luén nhé hon 200 mg/ml.

Vi C’(x)=ﬁ>0‘v’x>0
+X

Ma lim C(x)= lim 2F02 _
X400 x—>+0 504 x

Nén ndng d6 NaOH ting theo x nhung ludn nhé hon 0,2 g/ml hay 200 mg/ml.

0,2

a) Dung: Sau khi tron khdi lugng NaOH c6 trong dung dich 1 4+ 0,2x (gam).
4+0,2x

a) Sai: Nong do NaOH sau khi tron x(g)NaOH tir binh chira 1a: C(x)= = (x>

(x>

0)

0)
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

¢) Dung: Ham s6 C(x) khéng c6 cuc tri.
d) Sai: Nong 6 NaOH ting theo x nhung luén 16n hon 200 mg/ml
Cau 13: Cho hamsb y = f(x) c6 dd thi nhu hinh bén.

y

4

2 -1[ 0

a) Ham s6 f(x) nghich bién trén khoang (0;1).
b) Ham s6 f(x) dat cuc tiéu tai x=0.
¢) Him s6 f'(x) ddng bién trén khoang (—o0;0).
d) Him s6 f(x) dat cyc tiéu tai x=1.

Loi gidi
‘ a) buang | b) Sai ‘ ¢) Sai ‘ d) bing

a) Ham s f(x) nghich bién trén khoang (0;1) Y
b) Ham s f(x) khéng dat cuc tiéu tai x=0. x
¢) Ham s6 f(x) khong dong bién trén khoang (—oo;O), x

d) Ham sd f(X) dat cuc tiéu tai x=1.v

_2x+4
x+1

Chu 14: Xét duong thing ¢ : y =4—2x va dudng cong (C):y

a) Puong thiang d 1a tiép tuyén cua duong cong (C ) .

b) (C ) cét tryc hoanh tai diém c6 hoanh d¢ duong.

) (C ) cit truc tung tai diém co tung do duong.

d) Puong thing d cit dudng cong (C ) tai hai diém phan biét.

Loi giai

| a) Puing | b) Sai | oPbing | d) Sai

Piéu kién: x = 1.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Phuong trinh hoanh d6 giao diém cua dudng thang va dudng cong:

2x+4
x+1

=4-2x=2x*=0=x=0.

Vay duong thing c¢6 1 diém chung véi (C ) :

Véi x=0=y=4 suyra (C) cit truc tung tai diém (0;4).

Véi y=0=>x=-2suyra (C) cit truc hoanh tai diém (—2;0) )

a) Duong thing d 1a tiép tuyén ciia duong cong (C ) v

b) (C ) cit truc hoanh tai diém c6 hoanh d6 duong. %

c) (C ) cit truc tung tai diém c6 tung d6 duong. v/

d) Puong thang d cit duong cong (C ) tai hai diém phan biét. x

Ciu15: Chohamsb y= f(x) c6 bang bién thién nhu hinh v&.

X = -1 0 1 -a0
J(x) 0 0 0

= 3 -oC
T T, T T,

q‘«}\'

a) Ham s6 f (x) nghich bién trén kh(\)gg}g (—OO;—Z).

b) Ham sé f(x) ddng bién trén khoang (—2;+00).

¢) Phuong trinh (x) +3=0 v6 nghiém.

d) Him s | (x) ¢6 ba diém cuc tri.

Loi giai

‘ a) DPung

b) Sai ‘ ¢) Dung ‘ d) Ping

a) Ham s6 f (x) nghich bién trén khoang (—OO;—I) va (O;l) , suy ra nghich bién trén khoang

(—o0;-2). v

b) Ham sé f (x) ddng bién trén khoang (—1;0) va (1;+OO), suy ra khong dong bién khoang

(—2;+00). %

¢) Do f(x) >—2,Vx € R nén phuong trinh f(x) +3=0< f(x) =-3 v nghiém. v/

d) Ham s f(x) ¢6 ba diém cuc tri. v/
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cau 16: Chohamsb y = f(x) c6 dd thi nhu hinh bén.
a) Ham s f(x) dong bién trén khoang (—2;2) )

b) Ham s f(x) dat cuc tiéu tai x =—1.

¢) S6 nghiém thyc cua phuong trinh f'(x) = 20124 1a 3.

d) D6 thi ham s6 cat duong thang ) = 2024 tai 3 diém phan biét.

Loi giai

a) Sai b) Pung ¢) bing

d) Sai

a) Ham s f(x) dong bién trén khoang (—1;1) %

b) Ham sb f(x) dat cuc tiéu tai x=—1.v

¢) Tu do thi ham $b yv=Ff (x) suy ra phuong trinh f( x) = 20124
d) Do thi ham s6 cat duong thang y = 2024 tai 1 diém. %
x2=2x+2024

Cau 17: Cho hamsé y == < dd thi (C).
x_

a) (C) c6 duong tiém can ding la x =1.
b) (C) c6 duong tiém can xién 1a y=x+1.
c) (C) ¢6 2 truc ddi xtng.

d) Trén (C) c6 ding 4 diém c6 toa do nguyén.

Loi giai
a) Ping b) Sai c¢) Dung d) bung
2
= x"—2x+2024 :x—1+2023; D:R\{l}
x-1 x—1

a) (C) c6 duong tiém can dimg la x=1. v

b) (C) c6 dudng tiém can xién la y=x—1. x

c6 dung 3 nghiém phén biét. v/

) (C ) ¢6 2 tryc dbi xtmg 1a 2 dudng phan gidc clia cac goc tao boi 2 dudng tiém can. v/

’ A A |xeZ xel
d) M(x,y)e(C) 6 toa d6 nguyén khi yeZ<:> 2023§(x—1

diém. v
Ciu 18: Chohamsb y= f(x) c¢6 bang bién thién nhu hinh v&.

) 2023 ¢c6 4 ude sb6 nén co 4
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

X —x -1 0 1 +o0
J(x) + 0 - - 0 +
"J‘ — — @
£0x) 3 //v _\ B \\‘ A /«"'

a) Ham s6 f(x) dong bién trén khoang (—00;2) )

b) Ham sé f (x) nghich bién trén khoang (O;l) .

¢) Ham sb dat cuc dai tai diém x=2.

d) Ham s6 dat gia tri 16n nhat1a y=2.

Loi giai

a) Sai

b) Piling

¢) Sai

d) Sai

a) Ham sd f(X) dong bién trén cac khoang (—00;—1) va (l;+00). x

b) Ham sd f(x) nghich bién trén cac khoang (—1;0) va (0;1). v

¢) Ham sb dat cuc dai tai diém x=—1. %

d) Ham s6 khong c6 gia tri 10n nhét. %

Cau 19: Cho hamsb f(x) lién tuc trén R c6 dao hams /() = x(x-1)(x+4)",VxeR.

a) SO diém cuc tri cua ham s6 da cho 1a %\4

>

Loz .2 ) . A gn S
b) S6 diém cuc ti€u cua ham so da cho'1a 2.

¢) Ham s6 dé cho dong bién trén khoang (l; +OO).

d) Haim sé g(x)= f(x2 —1) ddng bién trén khoang (\/5, +oo) .

Loi giai
a) Sai b) bing ¢) Dbung d) Ping

x=0

f '(x) =0 |x=1
| x=—4
Bang xét diu dao ham
X —o0 -4 +00
1) 0+ S R
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Cau 20:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
g(x)zf(x2 —1)
= g'(x) = 2x.f'(x2 —1) = 2x(x2 —1)[(x2 —1)—1][(}c2 —1)+4]3
= 2x(x2 —1)(x2 —2)(x2 +3)
x=0

g'(x)zO@ x==1

x:i\/a

Bang xét dau:

400

N

8

|
%)

|
-l

Duya vio bang xét ddu suy ra

a) SO diém cuc tri ctia ham sb da cho 13 4. x

b) S6 diém cuc tiéu ctia ham s6 d cho 1a 2. v/

¢) Ham s6 dé cho dong bién trén khoang (1; +00). v

d) Haim s6 g(x)= f(x2 —1) ddng bién trén khoang (\/E; +oo) R
Cho ham sb y = f(x)=x" =3m’x+2024 c6 dd thi (C).

a) (C ) ludn c6 hai diém cuc tri.

b) Khi 7 thay d6i, (C) ludn c6 tam di ximg c6 dinh.

¢) Khi 7 thay d6i, (C ) luén cit truc hoanh tai it nhat 1 diém.

d) Khi (C ) ¢6 2 cuc tri, duong thang di qua 2 diém cuc trj cua (C ) co dang y=ax+b. Dat
S=a+b thi §<2024.

Loi giai

a) Sai b) bing ¢) Dung d) Sai

(C):y=f(x)=x-3m’x+2024; D=R
y'=3x"=3m’
yn:6x;yn:()<:>x:0:>y:2024

y :éx.y +(-2m’ +2024)

Tai cac di€ém cuc tri, y'=0 nén duong thang di qua cac diém cuc tri cia ham s6 c6 phuong trinh

y=-2m’x+2024
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Cau 21:

Cau 22:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

=a=-2m";b=2024
= S=a+b=-2m"+2024 <2024

Luu y khi m =0 thi ham s6 khong c6 cuc tri.

a) (C ) luén c6 hai diém cuc trj. *
b) Khi M thay d6i, (C) ludn ¢6 tam di ximg c6 dinh. v/

¢) Khi m thay doi, (C ) luén cat truc hoanh tai it nhat 1 diém. v/ ( ham s6 bac ba ludn cit truc

hoanh tai it nhat 1 diém )

d) Khi (C ) c¢6 2 cyc tri, duong thang di qua 2 diém cyc tri ca (C ) cédang y=ax+b. Dat
S=a+b thi §<2024. % (dau“="khong xay ra)
Cho ham s6 y = f(x)=x"+3x ¢6 dd thi (C).

a) Hé s goc cua tiép tuyén voi do thi (C ) tai diém co tung do bang 4 1 6.

b) Pao ham ctia ham s da cho la y'= 3’43,
¢) Ham s6 da cho c6 dung 2 cuyc tri.

d) lim y=+00.
X—>—0
o
! \’\ 2 e
NJ%L?('h giai

1 ¢) Sai d) Sai

PO
A3

a) Dung b) Dung

y'=3x2 +3, suy ra ham s6 khong c6 cuc tri vi y'=3x2 +3>0,vxeR.

Tiép tuyén véi dd thi (C ) tai diém co tung d6 bang 4

= )0=4=x +3x, =4 x,=1= f'(x)=6

a) Hé sb goc cua tiép tuyén voi do thi (C ) tai diém c6 tung d6 bang 413 6. v/
b) Pao ham ctia ham s da cho la y'= 43 . v

¢) Ham s6 da cho co6 dung 2 cuc tri. %

d) lim y=+40. %

X—>—0

Cho ham sé = 1=2% ¢6 @ thi (C).
x+1

a) Ti¢ém can dung cua dd thi hams61a x=—1.

b) Tiém can ngang ctuia dd thi ham s6 1a y=1.
¢) Tam ddi xtng ctia do thi ham sé 1a (—2; —l).

d) VM e (C ) tich khoang cach tir M dén cac duong tiém can ludn bang 3.
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Cau 23:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Loi gidi
a) bung b) Sai ¢) Sai d) bung
_1=2x_ .3
x+1 x+1

Tiém cén dimg: x =—1.

Tiém cdn ngang: y =-2.

Tam d6i xtmg ctia d6 thi ham s6 (—1; —2)

3
M(xo;yo)e(C):M[xo;—2+x0+lj

Khoéang cach tir M dén tiém can dung: d, = |x0 + l| .

—2+L+2
X, +1

3

Khoang cach tir M dén tiém can ngang: d, = |y0 + 2| = = ﬂ
X, +

d.d,=3.
a) Tiém can ding cta dd thi hamsd 1a x=—1. v

b) Tiém can ngang ctia dd thi ham s6 14 y =1. %
¢) Tam ddi xung cta do thi ham sd 1a (—2;—1). x

d) VM e (C ) tich khoang cach tir M dén cac duong tiém cén ludn bang 3. v/
Cho ham sb f(x) lién tyc trén R c6 dao ham f'(x)=x(x+ 1)2025 (x —3)2024 ,VxeR.

a) Himsb y = f(x) ddng bién trén khoang (0;3).
b) Ham s6 y = f(x) dat cuc dai tai x=0.
¢) Biét f(0)=0, dd thi ham s6 y = f(x) cét truc hoanh tai 3 diém phan biét.

d) Haim s6 g(x)= f(x2 —l) ¢6 3 diém cuc tri.

Loi giai
a) bung b) Sai ¢) Sai d) bung
x=0
f'(x)=0<:> x=-1
x=3

Bang xét dau:
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Cau 24:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

X — @ -1 0 3 ot
JF(x) + 0 _ 0 + 0 -

+a0
F(x) . ,’"/J* \.\_‘ 0 /

Duya vio bang bién thién ta thiy phuong trinh f (x) =0 c6 hai nghiém, nén d6 thi ham s6 cit

truc hoanh tai hai diém.

g(x)=f(x*-1)

= g'(x)=20f( ~1)=2x( ~1)[ (* =141 [(x*-1)-3]

=2 ()22 4]

Phuong trinh g'(x)=0 c6 3 nghiém béi 1é va 2 nghiém boi chin nén c6 3 cyc tri.
a) Haim s6 y = f(x) dong bién trén khoang (0;3). v

b) Ham s6 y = f(x) dat cuc dai tai x=0. %

¢) Biét /(0)=0, dd thi ham s6 y = f(x) cét truc hoanh tai 3 diém phan biét. x
d) Ham s6 g(x)= f(x* —1) c6 3 diém cuc ;g\@/

£ AP . N A
Cho ham s y=ax’ +bx’ +cx+d (a# ch\o do thi nhu hinh bén.
=
.

|

a) Ham sd ¢6 hai diém cuec tri trai dau.

b) Téng gia tri cuc dai va gia tri cuc tiéu la sb am.
¢) Phuong trinh y'=0 c6 ba nghiém phan biét.

d) Trong céc h¢ s a,b,c,d c62hésd duong.

Loi giai

a) Sai b) Dung ¢) Dung d) bung

y=ax’ +bx’ +cx+d

y'=3ax’ +2bx+c

“Nhanh bén phai” hudéng lén = a >0
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
D6 thi qua gbe toa do X, =0=>y,=d =0,
Goi X;;X, 1a hoanh d¢ cac cuc tri

x1+x2:_3—2b>0:>2<0:>b<0
a a

c
x.x,=—>0=¢>0
3a

a) Ham s6 c0 hai diém cuc tri trai dau. %
b) Téng gia tri cuc dai va gia tri cuc tiéu la s6 am. v/
¢) Phuong trinh y'=0 c6 ba nghiém phan biét. v/

d) Trong cac hé s6 a,b,c,d c6 2 hé s6 duong. v/
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

<°> HE THONG BAI TAP TRA LOI NGAN

Caul: Chohamsd y=ax’+bx’+cx+d c6 dd thi nhu hinh vé.

\ Ay

(0]

=V

Trong cac s0 a,b,c va d ¢6 bao nhiéu so6 duong?

Cau2: Chohamsbd y=ax’ +bx’ +cx+d co
nhiéu gia tri am?
u 4

dd thi nhu hinh bén. Trong cac gia tri a, b, ¢, d c6 bao

\J

/ \ -

Cau3: Choham s y=ax’ +bx’ +cx+d c6 dd thi nhu hinh bén. Trong céc gid tri a, b, ¢, d ¢6 bao

nhiéu gia trji Am?

\C/?/ \:r:
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Céu4: Chohamsd f(x)=ax’+bx’+cx+d(a,b,c,d € R)cé bang bién thién nhu sau:

x | —®© -2 0 +o0

S'(x)

+ 0 - 0 +
2 +00
—o0 1

C6 bao nhiéu s6 duong trong cac s6 a,b,c,d ?

Cau5: Chohamsd f(x)= ax+b

(a, b,ce ]R) ¢4 d6 thi nhu hinh v&.

\

Trong cac s0 a,b va ¢ c6 bao nhiéu so duong?

Ciu 6: Cho hamsé y= ax+b
cx +

¢6 d6 thi nhu hinh v€ bén, trong d6 d <0. Trong cac s0 a, b va ¢ cb

bao nhiéu s6 duong?

ax—2

Cau7: Cho ham sb f(x)= (a,b,c € R) c¢6 bang bién thién nhu sau.

bx+c

Trong cac sO a,b,c c6 bao nhiéu s6 duong?

Page 231

Swu tam va bién soan



CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cau8: Chohamsd f(x)= Zx_4 (a,b,c € R) c6 bang bién thién nhu sau:
X+ C
b —0 -2 4+

] \

Trong céc s6 a,b va ¢ cd bao nhiéu s6 duong?

ax+b

Chu9: Chohamsd y= (a,b,c €R) c6 do thi nhu hinh v& dusi day.

CX —

Ay

0/;

Trong cac s0 a,b va ¢ c6 bao nhiéu so6 duong?

voi a, b, c la cac so thuc.

5 . +2
Cau 10: Puong cong ¢ hinh bén 1a do thi ham so6 y = @ 5
cx+

—2N 2 X

Gia tri cua biéu thuc P=a+b+c la
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Chu 11: Biétranghamso y = f(x)=ax" +bx* +c¢ c6 do thi la duong cong trong hinh v& bén dudi.

Ay

1

SN
A

Tinh gia tri f(a+b+c).

¢4 d6 thi nhu hinh v&. Tinh T=a+5b.

CAu 12: Cho ham sb y = Zx”
x_

p— >
10 5 0 2 5 10
X
.5 4
~ . x4 ax+b , ... 1 s~ g . & P T
Cau13: Chohamso y= c6 do thi nhu hinh v€, véi a, b, ¢ la cac so nguyén. Tinh gia tri cia
xX+c

biéu thitc T =a—-3b+2c.

12—
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Chu 14: Chohamsd y = f(x)=ax"+bx’ +¢ c6 d0 thi nhu hinh dué6i. Tinh f(4a+2b+c).

P N
N

[\

| (0) | X’

14

Cau 15: Chohamsd y=x"+ax’ +bx+1 c6 do thi hamsb y = f'(x) nhu hinh v&. Tim T=a+b.

2 Y

ax+b
X+c

CAu16: Chohamsd y= 13 ¢6 d0 thi nhu hinh v& sau. Gia tri T =a+2b+3c bang
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

CAu17: Cho ham sé y =2 ¢4 @ thi nhu hinh bén dusi, véi @, b, ¢ € 7. Tinh i tri ctia biéu thiro
X+c
T=a+2b+3c?
. }.

0 X
1 ..h'-q____‘____‘—r

—

-2

Cau 18: Cho hamsb y = f(x) =ax* +bx* + ¢ (a # 0) c6 bang bién thién dudi day. Tinh S = a® + 5 + 2.

X —o0 —1 0 1 +0

f'(x)

3a—b + od

INVAV,

Vay S =a’>+b*>+c* =30.

X—a

Cau 19: Cho hamsé y = c6 d6 thi nhu hinh v& bén duéi. Tinh gié tri ctia biéu thic P=a+b+c

bx+c
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

, +b o ,
Cau20: Cho hamsé y = f(x) == y ¢6 d6 thi ham s6 f”(x) nhu trong hinh v& sau:
ox+
AY
o 2 f
o
T2

Biét rdng do thi ham s6 f'(x) di qua diém A4(0;2). Gia tri f(3) béing

Cau2l: Cho ham sb6 y=f(x) lién tuc trén R va c6 dd thi nhu hinh V& Dit
T:lO3.f(a2+a+1)+234.f(af(b)+bf(a)) v6i a,beR . Goi m 1a s cip sb (a;b) ma tai do

A a .7 s 1z A Py s 1 A 5 \ .7 s 1A ’ M N
biéu thirc T dat gia tri l6n nhat, goi gia tri lén nhat cua 7'1a M . Gia tri biéu thitc — bang
m

=Y

Ciu 22: Cho ham s6 f(x) =ax" +bx’ +¢ c6 46 thi 1a duong cong nhu hinh v& bén. Tinh f(a +b+ c).

Page 236

Swu tam va bién soan



CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

, b
Cau 23: Cho ham sé y =25
X+c

thitc T =a—-3b+2c.

, €0 d6 thi 1a hinh v€ v&i a,b,c 1a cac sO6 nguyén. Tinh gia tri cia bi¢u

v

Chu 24: Chohamsdbacba f(x)=ax’+bx’+cx+d c6dd thi nhu hinh v& bén. Gi tri nhé nhat cia biéu

thic P=a’ +¢* +b+1 bing?

v

—
I

Cau 25: Cho ham s6 y = ax® +bx” + cx +d ¢ hinh dang nhu hinh bén. Tim gi tri 16n nhét ciia biéu thirc
P=2a"+cd+a—c+2020
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ HE THONG BAI TAP TRA LOI NGAN

Caul: Chohamsd y=ax’+bx’+cx+d c6 dd thi nhu hinh vé.

il
U

Trong cac s0 a,b,c va d ¢6 bao nhiéu so6 duong?

=V

Loi giai
bS: 2

D6 thi c6 dang nhu hinh, dé thiy a < 0.

Tacovoi x=0 thi y=d =d <0.

Goi x,, x, l1a cuc tri cia ham s6. Gia sur x, < x,
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Cau 2:

Caiu 3:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

X, +Xx, 3a>0 b>0
= .
c c>0
xx, =—=<0
3a

Vay trong cac sO a,b,c va d ¢b 2 s6 duong.

Cho ham s6 y=ax’ +bx’ +cx+d c6 dd thi nhu hinh bén. Trong céc gia tri a, b, ¢, d c6 bao

nhiéu gia tri am?
Y |

o \.,,

PS: 2

Ty

:O/ Ty \ x

2

Qua 46 thi ta thiy: do thi ham s6 y = ax’ +bx” +cx+d giao voi truc Oy tai diém D(O;a’ ) nam

phia dudi truc Ox nén d <0, va hinh dang cia d6 thi ham s6 ung véi truong hop a < 0.

Ham so dat cuc tiéu tai x, <0, dat cyc dai tai x, >0 va x, +x, >0. x,, x, 1a hai nghiém cua

—>0
S=x+x,>0 b>0
phuong trinh 3ax’ +2bx + ¢ = 0. Khi do: TR Y] 3a ma a <0 nén: .
P=xx,<0 < <0 c>0
3a

a<0

Vay c6 2 gia tri am trong cac giatri a, b, ¢, d 1a {d 0
<

Cho ham s§ y=ax’ +bx’ +cx+d ¢6 dd thi nhu hinh bén. Trong cac gia tri a, b, ¢, d co bao

nhiéu gia tri am?

o \.L
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Loi giai

bS: 2

El - ———

:O/ P \ T

Qua db thi ta thdy: do thi ham s6 y = ax’ +bx* +cx+d giao véi truc Oy tai diém D(O;d ) nam
phia dudi truc Ox nén d <0, va hinh dang cua d6 thi ham s6 tng véi truong hop a <0.

Ham so dat cuc tiéu tai x, <0, dat cyc dai tai x, >0 va x,+x,>0. x;, x, 1a hai nghiém cua

-2b 20
, _ S=x,+x,>0 |34 b>0
phuong trinh 3ax” + 2bx + ¢ =0. Khi do: = ma a <0 nén:
P=xx,<0 c c>0
—<0
3a
o L a<0
Vay ¢6 2 gia tri &m trong cac gid tri a, b, ¢, d 1a { .
d<0
Cau4: Chohamsd f(x)=ax’+bx’+cx+d(a,b,c,d € R)cé bang bién thién nhu sau:
x | —> -2 0 +ao
J'(x) + 0 - 0 +
2 +00
() /\/
—0 1
C6 bao nhiéu s6 duong trong cac sd a,b,c,d ?
Loi giai
bS: 3
Vi lim f(x)=+0=a>0
f0)=d=1>1=d>0.
f(x)=3ax’ +2bx+c vi f'(x) =0 x=-2;x=0=¢=0.
-2b
X, +x, :—2+0:—2<0:>3—<0:>b>0.
a
Vay c¢6 ba s6 duong.
A A ax+b A s N
Cau5: Chohamso f(x)= (a,b,ceR) c6 do thi nhu hinh v&.
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Cau 7:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

N 1
\

Trong cac s0 a,b va ¢ c¢6 bao nhiéu so duong?

Loi giai
bS: 3
N £ ax+b X s o 1x £ L ea A ar
Tirhamso f(x)= (a, b,ceR) va do thi cia ham so, ta ¢6 tiém can ding x=1=c=1,
A . b b
tiém cdn ngang y=1=>a=1va f(0)=——<0:—>0:>b>0.
c c

Vay a,b,c>0.

Cho ham sb y = ax+b
cx +

¢6 d6 thi nhu hinh v€ bén, trong d6 d <0. Trong cac s0 a, b va ¢ cb

bao nhiéu s6 duong?

Ay

Loi giai
PS: 3

, \ . n A v 1y £ 1s a \ A
Ta c¢6 duong tiém can ngang cia hamsola y =—>0 = a,c¢ cung dau.
c

o d
Puong tiém can ding x=——>0.Do d<0=¢>0=a>0.
c

A . L \ . [ J4 \ A A b
Do thi cat truc hoanh tai di€ém c6 hoanh do am suyra ——<0=5>0
a

Viy ¢6 3 s6 duong.

ax—2

Cho ham s6 f'(x)= (a,b,c € R) ¢ bang bién thién nhu sau.

bx+c

Page 233

Swu tam va bién soan



Cau 8:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

x |—=> 3 +o0

f(x) + +

£(x) 2 / /

Trong céac s6 a,b,c c6 bao nhiéu s6 duong?

Loi giai
bS: 2

Ham s6 dong bién trén mdi khoang xac dinh nén f '(x) >0 =>ac+2b>0.

Taco lim f(x)=lim 2"2=%_2 = 4=2.

X—>+o0 x>0 hy + ¢

Tiém can dung ctia ham sb 13 x =3 nén %C =3 hay c=-3b.

Tir day ta c6 2b.(~3b)+2b > 0 <> 2b(~3b+1)> 0 <:>0<b<%.

Vi b,c trai daunén c¢<0, a,b cung daunén a>0.

Vay a,b 1a hai s6 duong.

Cho ham s6 f'(x)= Zx_4 (a,b,c € R) c6 bang bién thién nhu sau:
X+ C
X —0 -2 +on
70 i i
40

Trong céac s6 a,b va ¢ cd bao nhiéu s6 duong?
Loi giai

bS: 0

Tiémcéndl’rng:x=—2<0:>—%=—2:>c=2b.

Tiém cén ngang: y=1:>£=1:>a=b.

f'(x):L“bz<0:>ac+4b<O:>2b2+4b<0:>be(—2;0).

(bx+c)

Vay b<0.Dodd a<0,c<0.
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ax+b

Cau9: Chohamsd y= (a,b,c € R) c6 dd thi nhu hinh v& dudi day.

cx—2

Ay

0

Trong cac s0 a,b va ¢ co6 bao nhiéu s6 duong?
Loi giai

PS: 1

) 2
Dua vao do thitaco6 TCD x=—<0=¢<0
c

TCN y=£>0 mac<0=a<0
c

A . < \ . < A 7 \ A b b \
Do thi cat truc hoanh tai diém c6 hoanh d0 ——>0< —<0 ma a<0=5b>0.
a a

Vay trong cac s0 a,b va ¢ c6 1 so duong.

ax+2

voi a, b, ¢ la cac so thuc.
cx+b

Céu 10: Pudng cong & hinh bén 1a d6 thi ham sé y =

—2N § 2 x
\

Gia tri clia biéu thac P=a+b+c 1a
Loi gidi
bS: 0
Do thi ham sb da cho cét truc hoanh tai diém c6 toa do (—2;0) nén ta co:

—2a+2
—2c+b

=0=a=1.Vayloai A
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Cau 11:

Cau 12:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

D6 thi ham s6 da cho co tiém can ngang 1a duong thang y =1=> Lelse=a=1. Vay loai D
c

< . ) . b
Do thi ham s6 da cho c6 tiém can dung la duong thang x =2 = -——=2=b=-2c=-2.
c

P=a+b+c=1+(-2)+1=0
Biét ring ham s y = f(x)=ax* +bx’ +¢ c6 dd thi la dudng cong trong hinh v& bén dusi.

Ay

1

SN
A

Tinh gia tri f(a+b+c).
Loi giai
PS: f(a+b+c)=-1

Tacod y' =4ax’ +2bx.

f(O):C:1 c=1
Tur d6 thi, ta c6 hé phuong trinh: < f'(+1)=2a+b=0 <<a=2 .
f(il):a+b+c:—1 b=-4

Suy ra f(x)=2x4—4x2+1 :>f(a+b+c)=f(—1)=—1.

Cho ham sé y =" ¢4 ¢ thi nhu hinh vé. Tinh T=a+b.

bx—
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Cau 13:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Loi giai
PS: T=2

= —2a-b
(b)c—2)2 .

Dua vao do thi ham s = ham sé nghich bién trén tung khoang xac dinh= -2a—-b <0 (*) .

Db thi ¢6 hai duong tiém can: x=2 va y=1.
=1
a=1
@{b Thoa man (*). Vay T =2.

ax+b
X+c
biéu thitc T =a—-3b+2c.

c6 do thi nhu hinh v€, véi a, b, ¢ la cac so nguyén. Tinh gia tri cia

Cho ham sé y =

(0] X
\
_2\
Loi giai
bS: T=-9
Tiém can ngang y=—-1=>a=-1.
Tiém can ding x=1=c=-1.
D6 thi ham s6 di qua diém A(0;-2) = 2=bopon,
c
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Viy T=a-3b+2c =—1-3.2+2.(~1)=-9.

Chu 14: Chohamsd y = f(x)=ax"+bx’ +¢ c6 dd thi nhu hinh du6i. Tinh f(4a+2b+c).

N

2

-1

i
s
\
]
—_
T
—_
I
o

Loi giai
bS: f(4a+2b+c):2
Do d6 thi nhan céc diém (0;1),(—1;2),(1;2) lam cuc tri nén ta co

c=1 a=-1
a+b+c=2<b=2 =4a+2b+c=1
4a+2b=0 c=1

Vay f(4a+2b+c)=f(l)=2.
Céch 2: Do ham s6 dat cuc dai tai x =1<> 4a+2b=0 va dd thi di qua diém (0;1) = c =1
=4a+2b+c=1= f(4a+2b+c)=2.

Cau 15: Chohamsb y=x"+ax’ +bx+1 c6 dd thi ham sb y = f'(x) nhu hinh v&. Tim T=a+b.

2 Y
y=f'(z)
2
0 \/ a
T DU l
Loi giai

PS: T=a+b=-6+11=5

Xétham s6 ' =3x" +2ax+b c6 do thi 1a Parabol di qua diém (2;—1) va cé truc ddi xtmg 1a

R , —E:2 a=-6
x =2 néntaco 6 = TE
124+4a+b=-1 B
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Vay T=5.

+b A L o :
ax la c6 d6 thi nhu hinh vé sau. Gia tri T =a+2b+3c bang

CAu 16: Chohamsd y=
X+c

PS: T=a+2b+3c=1+4-3=2
Do thi ham sb c6 dudng tiém can dimg x=1= ¢ =—-1.
Do thi ham sb c6 dudng tiém can ngang y=1=a=1.

Khi d6 ham sb tro thanh y = “ll’
x_
A C1 s L 4 2 -2+b
D6 thi ham s6 di qua diém (—2;0) = " =0 b=2.

Vay a+2b+3c=1+4-3=2.

ax+b
x+c
T=a+2b+3c?

Cau 17: Chohamsd y= ¢6 d6 thi nhu hinh bén dudi, véi a, b, ¢ € Z . Tinh gia trj cta biéu thirc

0 3
T S~ 7
——____"""“_l
2
Loi giai

bS: T=0
Tur d thi ham s, ta suy ra

© P thi ham s6 ¢6 tiém can dung 14 dudng thang x =1, tiém can ngang 1a duong thang y = —1.
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o Do thi ham s6 di qua céc diem 4(2;0), B(0;-2).

NPT , | J4 ax+b
Tur biéu thuc ham s6 y =
xX+c

, ta suy ra
© P thi ham s6 ¢6 tiém can dung 1a dudng thang x = —c, tiém can ngang 13 duong thing
y=a.

o D6 thi ham sé di qua A(—ﬁ;oj, B(O;éj.
a

c
Déichiéulai,tasuyra c=-1,a=-1,b=2.

Vay T =a+2b+3c=(-1)+2.2+3(-1)=0.

Ciu 18: Chohamsd y= f(x)=ax" +bx* +¢(a # 0) c6 bang bién thién dudi day. Tinh S = a® +b> +c.

) ¢ =0 —1 0 1 + 0
- - 0
£'(x) 0 + 0 +
+ 00 3a — b +od
h \ / \ /
4 4
Loi giai

PS: S=a’+b"+c* =30
+) Ham s6 d4 cho 1 ham tring phwong ¢ hinh dang bang bién thién nhu trén.

a>0
Suy ra: <a>0,b<0.
ab<0

+) y'=4dax’ +2bx

x=0

+)Tacod: y'=0< dax’ +2bx =0 < b
x==x,|—
2a

+) Dua vao bang bién thién, ta c6 hé phuong trinh:

0)=3a->b
f(b) c=3a-b a=1
;—=1 ©142a+b=0 < b=-2
f(lc)z_4 a+b+c=4 c=5
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Vay S =a’>+b*+c¢* =30.

X—da

Cau 19: Chohamsb y= c6 d6 thi nhu hinh v& bén duéi. Tinh gié tri ctia biéu thic P=a+b+c

bx+c

1,
., L I y
- I.
Loi giai

bS: P=-3
D6 thi ham s ¢o tiém can ngang 1a yzl:%zl:bzl.
Db thi ham sb ¢6 tiém can dimg 1a x:Z:—%:Z:c:—2b:—2.

Do thi ham sb di qua diém (-2;0) = a=-2.

Vidy P=a+b+c=-3.

Cau20: Chohamso y= f(x) = ax+d ¢6 d6 thi ham s6 f”(x) nhu trong hinh v& sau:
ox+
Y
o 2 i
T

Biét ring d6 thi ham s f(x) di qua diém A(0;2). Gia trj f(3) bing

Loi giai
pS: f(3)=5

Ta c6 do thi ham s6 f(x) di qua diém 4(0;2) nén b=2d (1)
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Cau 21:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Taco f'(x)= ad — be
(cx+d)
Dua vao d6 thi ctia d6 thi ham sé f(x) ta c6 —i=2:>c=—%d (2)
c

Mt khac f’(O):—lQad_bc:—%<:>2(ad—bc):—d2 (3)

2 d’

d=0
Thay (1), (2) vao (3) taco 2ad +3d* =0 < 3,

a=—>

2
Néud=0=>a=b=c=d=0
_—3dx+2d

Néua:—%a’ thi f(x)= 2= £ (3)=5.

xtd X2
2

Cho ham s6 y=f(x) liéen tuc tréen R va c6 d6 thi nhu hinh v& Dat
T:103.f(a2+a+1)+234.f(af(b)+bf(a)) v6i a,beR . Goi m 1a sb cip s6 (a;b) ma tai do

A a .7 s 1z A . ey s 1 A 5 \ .7 s 1A ’ M N
biéu thirc T dat gia tri 16n nhat, goi gia tri lén nhat cua 7'1a M . Gia tri biéu thitc — bang
m

VA

=Y

AN/

Loi giai

ps: 011
4

Tir d6 thi ta c6: max f(x)=f(3)=6.
Suyra: f(a*+a+1)<6 VaeR; ddu“="xayrakhi ¢’ +a+1=3a=1la=-2.
f(af (b)+bf(a)) <6, Va,be R, dau “=" xay ra khi af (b)+bf (a)=3.

af (b)+bf(a)=3
Do d6, T <103.6+234.6=2022, dau “=" xay ra khi {a =1
a=-2

Véi a=1 thi 1.f(b)+bf(1)=3 < f(b)=3. Dya vao dd thi suy ra f(b) =3 c6 4 nghiém b
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
phan biét.
Voi a=-2 thi 2.f(b)+bf(-2)=3 < f(b) = —%. Dua vao d6 thi suy ra f(b) = —% co64
nghiém b phan biét.
Do d6 c6 8 cap (a;b) thoaman 7, =2022.

. M 2022 1011
Viy —=———=——.
m 8 4

Cau 22: Cho ham s f(x) =ax" +bx* + ¢ c6 0 thi 1a duong cong nhu hinh v& bén. Tinh f(a +b+ c).

Y

PS: f(a+b+c)=f(-2)=0
Vi d0 thi ham sb di qua cac diém A(O;l), B(l;—2), C(Z;O) nén ta c6 hé phuong trinh

11

a=—
c=1 a+b=-3 1247 -

4 2
+b+c=-2 16a+4b=-1 b=——=f(x)=—=x" ——x"+1
a c = {16a =N > f(x) = 2
16a+4b+c=0 c=1 c=1

:>f(a+b+c)=f(—2)=0.

Céu 23: Cho ham sd y=ax+b

, €6 do thi 1a hinh v€ véi a,b,c 1a cac s6 nguyén. Tinh gia tri cua bicu
xX+c

thitc T =a—-3b+2c.

Page 243

Swu tam va bién soan



Cau 24:

Cau 25:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

vt

Loi gidi
PS: T=a-3b+2c=-1-6-2=-9
Tiém can dung x=-—c=1=c=-1.

Tiém can ngang y=a=-1.
: b
Giaodiemtruc Oy la y=—=-2=0b=2.
c
T'=a-3b+2c=-1-6-2=-9

Cho ham sb bac ba f (x) =ax’ +bx* +cx+d c6 dd thi nhu hinh v& bén. Gia tri nhé nhit cua biéu

thic P=a’ +¢* +b+1 bing?

B

Loi gidi
bS: 2
8
a4 %0 a#0
Tacod f'(x)=3ax’+2bx+c. Dyavaoddthitasuyra{ , = b
Al =b"—-3ac<0 acz?

2
DPanh gia P:az+c2+b+122ac+b+12%+b+12§.

Cho ham s6 y = ax® +bx” + cx +d ¢ hinh dang nhu hinh bén. Tim gia tri 16n nhit cta biéu thirc
P=2a"+cd+a—c+2020
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Loi giai

bS: 2021
TXD:R
Tacod:y=ax’ +bx’ +cx+d = y'=3ax’ +2bx +c
T d thi ham sd ta théy ham sd dat cuc trj tai x=1;x =—1do d6 ta cé:

y'(1)=0 3a+2b+c=0 [c=-3a
{y'(—l)20®{3a—2b+620©{bzo
Mat khac d6 thi ham s6 di qua diém (1;0)nén
a+b+c+d=0=a+0+(-3a)+d=0=>d =2a

P=2a’+(-3a).(2a)+a+3a+2020 =44’ +4a+2020
1 2
:—4(a—5j +2021<2021

-3

Vay P =2021 khi a=%;b=0;c=?;d:1.

max
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ HE THONG BAI TAP TRAC NGHIEM.

BAI TAP TRAC NGHIEM TRiCH TU PE THAM KHAO VA PE CHiNH THUC
CUA BQ GIAO DUC TU NAM 2017 PEN NAY
Caul: Cau7(101-2023) Cho ham s béc ba y = f(x) c6 do thi la dudng cong trong hinh bén.

| Y

5

S6 nghiém thuc ciia phuong trinh (x)=21a
A. 1. B. 0. C.2. D. 3.

Chu2: Cau 11 (104-2023) Cho ham s6 bac ba y = f(x) c6 do thi la duong cong trong hinh bén. S6
nghiém thyc ctia phuong trinh f(x)=2 la

A. 0. B. 1.
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Cau 3:

Cau 4:

Cau 5:

Cau 8:

Cau 9:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Céu 22 (102-2023) S6 diém giao diém cua d6 thi ham s6 y = x” +2x va truc hoanh 1a
A. 3. B. 2. C. 1. D.O0.
Céu 33 (102-2023) Cho ham s6 bac bon y = f(x) c6 do thi la duong cong trong hinh bén dudi.

y

5

_4 p— — — —

C6 bao nhiéu gia tri nguyén cua tham s6 m sao cho tmg v6i mdi m , phwong trinh 2 f (x) =m

c0 4 nghi¢m thuc phan bi¢t?
A. 4. B. 16. C.17. D. 8.

Céu 33 (103-2023) Cho ham s6 y = f(x) c6 dd thi 1a duong cong trong hinh bén. C6 bao nhiéu
gia tri nguyén ctia tham s6 m sao cho Gng voi mdi gia tri cua m , phuong trinh 2 f (x) =m cb
4 nghiém thuc phéan biét?

Jlg

—4

A. 4. B.17. C. 16. D. 8.

Cau 35 (104-2023) Biét duong thing y = x—1 cit db thi ham s y =— > tai hai diém phan
x —

biét c6 hoanh do 14 x,,x, . Gia tri x, +x, bang

A 2. B. 3. C. -1. D. 1.

Céu 32 (101-2023) Biét duong thang y = x—1 cat d6 thi ham s6 y = — 25 tai hai diém phéan
x —

biét c6 hoanh d6 14 x,,x,. Gia tri x, + x, bang

A. —1. B. 3. C.2. D. 1.

Céu 25 (103-2023) S6 giao diém ctia do thj ham sd y = x* +2x va truc hoanh la
A. 2. B. 1. C.0. D. 3.

(MBD 101-2022) Cho ham s6 f (x) = ax* +bx* + ¢ c6 d6 thi 1a dudng cong trong hinh v& bén.

S6 nghiém cua phuong trinh £ (x) =11la
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

y

A. 1. B. 2. C. 4. D. 3.
Cau 10:  (MD 102-2022) Cho ham s6 f (x) =ax* +bx* +¢ 6 d thi 1a dudong cong trong hinh bén. Sb
nghiém thuc cia phuong trinh f (x) =11a

A 4. B. 3. C.2. D. 1.
Chu11: (MD 103-2022) Cho ham s6 y = f(x) c6 bang bién thién nhu sau:

o —0o0 0 2 +0o0

ey - o+ 0o -

f () T~ L — ’ T~

S6 giao diém cua do thi ham sb da cho va duong thang y =1 la
A. 1. B. 0. C. 2. D. 3.

Chu12: (MD 103-2022) Cho ham s6 f(x)=ax"+bx” +¢ ¢6 do thi la duong cong trong hinh bén. C6
bao nhiéu gi4 tri nguyén thudc doan [-2;5] cta tham sb m dé phuong trinh f(x)=m c6 ding

hai nghi¢m phan biét?
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A

y

A. 1. B. 6. C.7.

Cau 13:  (MD 104-2022) Cho ham s6 y = f(x) c6 bang bién thién nhu sau:

T —0o0 0 2 +o00o

f() - 0 + 0 -

400 3
7@ \ / \
-1 —00

S6 giao diém cua do thi ham sb da cho va duong thang y =1 1a
A. 2. B. 1. C. 3.

. 5.

. 0.

Swu tam va bién soan
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

(MD 104-2022) Cho ham s6 f(x)=ax*+bx* +¢ 6 do thi la dudng cong trong hinh bén. C6
bao nhiéu gia trj nguyén thudc doan [-2;5] cta tham s6 m dé phuong trinh f(x)=m c6 dung

hai nghi¢ém thyc phan biét?

AV
1 1 x
T T -
—2
A. 7. B. 6. C.5. D. 1.
(TK 2020-2021) D6 thi ctia ham s6 y = x* —3x+2 cét truc tung tai diém c6 tung d bang
A. 0. B. 1. C.2. D. -2.
(MD 101 2020-2021 — DOT 1) Db thi ctia ham sé y = —x" +4x” =3 ¢t truc tung tai diém co
tung d6 bang.
A. 0. B. 3. C.1 D. -3.
(MD 102 2020-2021 — POT 1) P6 thi ham s6 y = —x* —2x> +3 cit truc tung tai diém co tung
d6 bang
A. 1. B. 0. C. 2. D. 3.
(MD 103 2020-2021 — DQT 1) Db thi ctia ham s6 y = —x* +2x> —1 cét tryc tung tai diém co
tung do bang
A. 3. B. 1. C. 1. D. 0.
(MD 104 2020-2021 — DOT 1) D6 thi ctia ham s§ y =—-2x> +3x? =5 cit tryc tung tai diém c6
tung d6 bang
A. -5. B. 0. C. —I. D. 2.
(MD 101 2020-2021 — DOQT 2) Cho ham s6 f(x)=ax*+bx’+cx*(a,b,c eR). Ham sb

y=f"(x) c6 dd thi nhu trong hinh bén.
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)

S6 nghiém thyc phan biét ciia phuong trinh 3/ (x)+4=0 la
A. 4. B. 2. C.3. D. 1.
Cau2l: (MB 102 2020-2021 — DOT 2) Cho ham sb f(x)=ax* +bx’ +cx’ (a,b,c € R). Ham s6
y=7"(x) co d6 thi nhu hinh bén. S6 nghiém thyc phan biét ctia phwong trinh 3 £ (x)-4=0la

Yy A

A. 1. B. 2. C. 3. D. 4.

Cau22: (MD 103 2020-2021 — POT 2) Cho ham sé f(x)=ax"+bx’ +cx*,a,b,ce R. Ham sd
y = f'(x) c¢6 0 thi nhu hinh bén duéi. S5 nghiém thyc phan biét ciia phuong trinh 2 f(x)+3 =0
1a

L]

A. 4 B.2 C.3 D. 1
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Cau23: (MP 104 2020-2021 - BDOQT 2) Cho ham s y
F(x)=ax* +bx’ +ex(a,b,c e R). Him s6 y = f'(x)cod dd thi nhu
trong hinh bén. SO nghiém thuc phan biét cua phuong trinh

2f(x)—3:() .
A 2. B. 3. / ”M v
C.1. D. 4.

Cau 24: (P& Minh Hoa 2020 Lin 1) Cho ham s§ f(x) c6 bang bién thién nhu sau
X —oo 2 3 +00
S'(x) +

0 - 0 +
w/'l\(’/w

S ()

S6 nghiém cuia phurong trinh 3 f(x)—2=0 la
A. 2. B. 0. C. 3. D. 1.

Cau25: (Ma 101 - 2020 Lan 1) Cho ham sé bac ba y = f(x) c6 dd thi 1a dudng cong trong hinh bén.

S6 nghiém thuc ctia phwong trinh f (x) =-1 la:

oo
y=Ff(z)
/T 2
/™ |
|
! I
I
|
: =
-2 -1 ol ]‘z 2
SN
|
I I
b - N
A. 3. B. 1. C.0. D. 2.

CAu 26: (M4 102 - 2020 Lan 1) Cho ham s6 bac ba y = f(x) c6 do thi 1a duong cong trong hinh bén.
S6 nghiém thyc cuia phuong trinh £ (x)=1 1a

y]l
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Cau27: (Mi103-2020 Lin 1) Cho him sd bac ba y = f(x) c6 dd thi 1a duong by
cong trong hinh bén. S6 nghiém thyc ciia phuong trinh f (x) =11a 217

A. L. B. 0. 1

C. 2. D. 3. o1 | &
) ‘ N I
Cau 28: (Mi 104 -2020 Lin 1) Cho ham sé bac ba y = f(x) c6 dd thi 1a duong YA

cong trong hinh v& bén.

Yi
-3

S6 nghié¢m thuc cta phuong trinh £ (x)=2 1a:
A. 0. B. 3. C. 1. D. 2.
CAu29: (M4 1012019) Cho ham s6 f'(x) c6 bang bién thién nhu sau:

/(%) /'3 —~_ 3 \

86 nghiém thyc ctia phuong trinh 2/ (x)-3=0 la
A. 2. B. 1. C. 4. D. 3.

Cau30: (M4 101 2018) Cho ham sé f(x)=ax’+bx* +cx+d (a,b,c,d €eR). D6 thi ciia ham sb
y = f(x) nhu hinh v& bén. S6 nghiém thuc cta phuong trinh 3/ (x)+4=0 la

Aly

IR

A. 2 B. 0 C.1 D. 3
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Cau 31: (Mai 102 2018) Cho ham sb f(x) = ax* +bx’ +c(a,b,c € ]R). Db thi cia ham s y = f(x) nhu

hinh v€ bén.

y A
1
rfT\\n / //,—I\\.
[ \ \
| II.f | . w,_/ A\ x
| -1 0 1 II|I

S6 nghiém ctia phuong trinh 4/ (x)-3=01a
A.2 B. 0 C. 4 D. 3
Cau 32: (M4 103 2019) Cho ham s6 f(x) bang bién thién nhu sau:

T —nu -1 2 +no

f'lz) - 0 0 —

o | S ~_ .

S6 nghiém thuc ctia phuong trinh 2 f(x)—3=0 1a
A. 3. B. 0. C. 1. D. 2.

Chu 33: (M4 103 2018) Cho ham s y = f(x) lién tuc trén [-2;2] va c6 dd thi nhu hinh v& bén. S6
nghiém thuc cua phuong trinh 3 f (x) —4 =0 trén doan [—2; 2] la
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Cau34: (Ma 102 2019) Cho ham sé f(x) 6 bang bién thién nhu sau

X -0 -2 0 2 +oo
£(x) - 0 - 0 — 0 +
f(x)

w\/\/w

S6 nghiém thyc cta phuong trinh 3f(x)-5=0 1a
A. 3. B. 4. C.0. D. 2.

Cau 35: (M4 104 2019) Cho ham s6 f'(x) c6 bang bién thién nhu sau:

x — -1 2 +
f(x) + 0 - 0 +
2 +m
— —2
S6 nghiém thuc cua phuong trinh 2 f (x) +3=01a
A. 0. B. 1. C.2. D. 3.

Cau 36: (Ma 104 2018) Cho ham s6 y = f(x) lién tuc trén doan [—2;4] va ¢6 d6 thi nhu hinh vé bén.
S6 nghiém thuc ctia phuong trinh 3 £(x)—5=0 trén doan [—2;4] la

Y

6
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Cau37: (Mi 102 - 2020 Lan 2) Cho ham sb bac bén y = £(x) c6 do thi la dudng cong trong hinh v&

bén. S6 nghiém thyc clia phuong trinh £ (x) = _% la

A4 B. 1 D. 2
CAu 38: (M 103 - 2020 Lan 2) Cho ham s6 bac bon y = f(x) c6 dd thi la duong cong trong hinh bén,

S6 nghiém thuc cua phuong trinh f(x)= % la

A. 2. B. 4. D. 3.

Loi giai
CAu 39: (M4 101 -2020 Lén 2) Cho ham s6 bac bén y = f(x) c6 do thi 1a duong cong trong hinh bén.

V &

S6 nghiém cuia phuong trinh f(x)= —% la

A. 3. B. 4. C.12. D. x=1.
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Cau 40: (M4 104 - 2020 Lin 2) Cho ham sé y = f(x) c6 db thi 1a duong cong trong hinh bén. Sb

ngﬁ&nmucdmpmﬂmgumhf(x):%lé

A4 B. 2. C. 1. D. 3.

Cau 41: (P& Tham Khio 2020 Lan 2) S6 giao diém ctia d6 thi ham s6 y — x> —3x+1 va truc hoanh 1a
A.3. B. 0. C.2. D. 1.

Caud2: (Ma 101 - 2020 Lin 1) S§ giao didm cia dd thi ham s6 y=X"+3x" va dd thi ham sb
y=3x"+3x Ia
A.3. B. 1. C.2. D. 0.

Caud3: (Ma 102 - 2020 Lin 1) Sé giao diém cia dd thi ham s6 y=X —x" va dd thi ham sb
y=—x"+5x 1
A2 B. 3. C. 1. D. 0.

CAu 44: (M3 103 - 2020 Lin 1) S6 giao diém ctia dd thi ham sé ¥ = X° +x° va dd thi ham sé y = x” +5x
A. 3. B. 0. C.1. D. 2.

Caud5: (Ma 104 - 2020 Lin 1) S6 giao didm cua dd thi ham sé y=—x"+3x va dd thi ham sb
y=x-x1a
Al B. 0. C.2. D. 3

CAu46: (M3 102 - 2020 Lin 2) S6 giao diém cta dd thi him sé ¥ =—x" +7x v6i truc hoanh 1
A. 0. B. 3. C.2. D. 1.

Caud47: (M 103 - 2020 Lin 2) S6 giao diém cta dd thi him sé ¥ =—X +3X véi truc hoanh 1
A. 2. B. 0. C.3. D. 1.

Cau48: (M 101 — 2020 Lin 2) S6 giao diém ctia db thi ham sé ¥ ==X +6X voi truc hoanh Ia
A. 2. B. 3. C. 1. D. 0.

CAu 49: (M3 104 - 2020 Lan 2) S6 giao diém cta db thi ham sé ¥ ==X +5X véi truc hoanh la:
A.3 B. 2 C.0 D. 1
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Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

Cau 55:

Cau 56:

Cau 57:

CHUYEN PE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
(M3 105 2017) Cho ham 86 y = (x - 2)(x2 + 1) ¢6 dd thi (C). Ménh dé nao dusi day dang?
A. (C ) cit truc hoanh tai mot diém. B. (C ) cit truc hoanh tai ba diém.
C. (C ) cit truc hoanh tai hai diém. D. (C ) khong cit truc hoanh.

(P& Minh Hoa 2017) Biét rang duong thing y = —2x+2 cit d6 thi ham s y = Xx+2 tai

diém duy nhét; ki hiéu (x,;,) 14 toa d¢ ciia diém d6. Tim Y,

Ay, =4 B. ), =0 C. Yy =2 D. y,=-1

(P& Tham Khao 2017) Cho ham s ¥ =X’ =3X ¢6 @ thi (C). Tim sb giao diém cia (C) va
truc hoanh.

A.2 B. 3 C.1 D. 0

(M4 123 2017) Tim tat ca cac gia tri thyc cta tham sb M dé duong thang Y =mx—m+ 1cét do

thi ham s6 y=x—3x” +x+2 tai ba diém A,B,C phan biét sao AB=BC
A. me(—iﬁooj B. me(—2;+oo)

4
C.meR D. me(—oo;O)u[4;+oo)

x—-3 x-2 x-1 X
+ + +

(Ma 101 2019) (Ma d& 001) Cho hai ham s6 y= va

x—=2 x-1 x  x+1
y=|x+2|-x+m (m la tham sb thuc) c6 do thi lan lugt 1a (C,) va (C,). Tap hop tat ca cac gia

tri cua m dé (C,) va (C,) ct nhau tai ding bon diém phan biét 1a
A. [2;+oo). B. (—00;2). C. (2;+oo). D. (—00;2].

-1 X x+1 x+2
- + +

(M3 103 2019) Cho hai ham s y =2 va y=|x+2|-x—m (m latham

X x+1 x+2 x+3
s6 thyc) c6 do thi 1an lugt 1a (C,),(C,). Tap hop tat ca céc gia tri ctia m dé (C,) va (C,) cét
nhau tai dung bon diém phén biét 1a
A. (—2;+oo). B. (—oo;—Z]. C. [—2;+oo). D. (—oo;—2).

X +x+1+x+2+x+3

x+1 x+2 x+3 x+4
s6 thuc) c6 do thi lan luot 1a (C)) va (C,). Tap hop tat ca cac gia tri coa m dé (C) va (C,)

(M2 102 2019) Cho hai ham 6 y =

va y=|x+1|—x+m (m latham

cit nhau tai ding 4 diém phan biét 1a

A. (—0;3]. B. (—o0;3). C. [3;+). D. (3;+x).
—2+x—1+ T x+l va y:|x+l|—x—m (m la tham
x—1 x x+1 x+2

s6 thue) 6 d6 thi lan luot 1a(C)) va (C,). Tap hop tat ca cac gia tri cia m dé (C) va (C,) cat

X

(M3 104 2019) Cho hai ham 6 y =

nhau tai dung bon diém phan biét 1a
A. (—oo;—3). B. [—3;+oo). C. (—oo;—3]. D. (—3;+oo).
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Cau 58: (P& Minh Hoa 2020 Lin 1) Cho ham s§ f(x)c6 bang bién thién nhu sau:

r [-o0 -1 0 1 +00

['(z) -0 + 0 — 0 +

f(x) \2 /1\2/

S6 nghiém thudc doan [~7;27] ctia phuong trinh 2 f (Sin x) +3=01a
A. 4. B. 6. C. 3. D. 8.

Cau59: (P& Tham Khéo 2020 Lin 2) Cho ham s6 f(x) c6 bang bién thién nhu sau

x —a -1 0 1 +ao
e |: x) + 0 — 0 —+ 0 -

Fix) / \ / \
0
—n +0

. 5 .
S6 nghiém thudc doan {O;Tﬂ} cua phuong trinh f (sinx)=1 la

A. 7. B. 4. C.5. D. 6.
Céiu 60: (Ma 101 - 2020 Lan 1) Cho ham sb bac ba y = f(x) c6 do thi 1a duong cong trong hinh bén.
S6 nghiém thyc phan biét ciia phuong trinh £ (x3 f (x)) +1=01a

A. 8. B. 5. C.6. D. 4.
Céiu 61: (M4 102 - 2020 Lan 1) Cho ham s6 f(x) c6 db thi 1a dudng cong nhu hinh vé& bén dudi.

f [\

\ o

¥
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S6 nghiém thuc phan biét ciia phuong trinh £ <x3 f (x)) +1=01a
A. 6. B. 4. C.5. D. 8.

Cau 62: (MA 103 - 2020 Lan 1) Cho ham s6 bac bon y = f (x) ¢6 dd thi 1a duong cong trong hinh v&

\y‘

=2

bén.

S6 nghiém thuc phan biét ctia phuong trinh (x2 f (x)) +2=01a
A. 8. B. 12. C.o6. D. 9.

Céiu 63: (M4 104 - 2020 Lan 1) Cho ham sb y = f(x) c6 db thi 1a duong cong trong hinh vé& bén.

.

/ | \
S6 nghiém thuc ctia phuong trinh f (x2 f (x)) =21a:

A. 6. B. 12. C.38. D.9.
Cau 64: (M4 103 2019) Cho ham sé bac ba y = f'(x) c6 db thi nhu hinh v& duéi day. S nghiém thyc

cua phuong trinh | f ( -3 x)| = % la
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Ciu 65: (Ma 104 2019) Cho ham s6 bac ba y = f(x) c6 do thi nhu hinh v& bén. S6 nghiém thuc ciia

phuong trinh |f(x3 —3x)| :% la

A. 10 B. 3 C.9 D. 6
Céau 66: (M 101 2019) Cho ham s6 bac ba y = f(x) c6 do thi nhu hinh v& bén. S6 nghiém thuc cia

phuong trinh |f(x3 —3x)| :% la

A. 7. B. 4. C.3. D. 8.

CAu 67: (Ma 102 2019) Cho ham sé bac ba ¥ = f(x) c6 db thi nhu hinh v& bén. Sé nghiém thyc cia

phuong trinh‘f(x3 - 3x)‘ = %

—2 2
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Ciu 68: (P& Tham Khio 2019) Cho ham sé y = f(x) lién tyc trén R va co db thi nhu hinh v& bén.
Tap hop tat ca cac gi tri thuc cta tham sb M dé phuong trinh [ (Sin x) =m c6 nghi¢m thudc

khoang (0;7[) la
vk
1 % | :;
.'fl \ a'll
| lll. ] .ll o
| 1 rl}"\\j
A. (-13) B. [-L1) C. [-1;3) D. (-L1)
Cau 69: (M4 102 - 2020 Lan 2) Cho ham s6 y = f (x) c6 bang bién thién nhu hinh vé:
T | =0 —4 -2 0 +00
" — 0 + 0 - 0 +

y \2/2\3 / m

C6 bao nhiéu gia tri nguyén cta tham sé M dé phuong trinh 6 f (x2 — 4x) =m c6 it nhét ba

nghiém thuc phan biét thuoc khoang (0 + OO) ?
C. 29. D. 24.

A. 25. B. 30.
Cau 70: (M4 103 - 2020 Lan 2) Cho ham sé f(x) c6 bang bién thién nhu sau
X —0 —4 -2 0 +00
y' - 0 + 0 - 0 +
+0 2 +o0
-2
-3
C6 bao nhiéu gia tri nguyén ctia tham s6 M dé phuong trinh 3 f (x2 — 4x) = m ¢ it nhét ba nghiém
thuc phan biét thuge khoang (0;+00)?
A. 15, B. 12. C. 14. D. 13.
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Cau71: (M4 101 —2020 Lin 2) Cho ham s6 f(x) c6 bang bién thién nhu sau:

T —00 —4 —2 0 “+0o00
(=) — 0 + 0 — 0 +
“+00

“+00
/(@) \ 2 /
-9 — \ .

C6 bao nhiéu gia tri nguyén cta tham sb ,, dé phuong trinh 51 (x2 - 4x) =m c6 it nhat 3 nghiém phan

biét thuc khoang (0;+)
A. 24, B. 21. C. 25. D. 20.

Céiu 72: (M4 104 - 2020 Lan 2) Cho ham s6 f(x) ¢6 bang bién thién nhu sau:

C6 bao nhiéu gia tri nguyén cua tham sb ,,, dé phuong trinh 4 f (x2 —4x) =m c6 it nhit 3 nghiém thyc
phan biét thudc khoang (0;+0)?
A. 16. B. 19. C. 20. D.17.
Cau73:  (MD 1012020-2021 - DOT 1) Cho ham s6 bac ba y = f(x) c6 d6 thi la dudng cong trong hinh

bén

S6 nghiém thyc phan biét cia phuong trinh f ( f (x)) =11a
A. 9. B. 3. C. 6 D. 7.
Cau74: (MD 102 2020-2021 — DQT 1) Cho ham sé bac ba y = f(x) c6 d thi 1a dudng cong trong
hinh v& bén. S& nghiém thyc phan biét cta phuong trinh f(f(x))=1Ia
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Y

A. 9. B. 7. C. 3. D. 6.
Cau75:  (MD 103 2020-2021 — DQT 1) Cho ham s6 bac bén y = f(x) c6 o thi la duong cong trong
hinh bén. S6 nghiém thyrc phan biét ctia phwong trinh £ ( f (x)) =0 la:

Ya

A 4. B. 10. C. 12. D. 8.
Cau 76: (MD 104 2020-2021 — DQT 1) Cho ham s6 bac bén y = f(x) c6 dd thi la duong cong trong
hinh bén. S6 nghiém thyrc phan biét ctia phwong trinh f ( f (x)) =0 1la

[\ /i) -
VA

-1

A.12. B. 10. C.8. D. 4.

Chu 77: Cau 50 (101-2023) Cho ham sé f(x)=x"*—32x" +4 . C6 bao nhiéu gié tri nguyén ctia tham s6
m sao cho tng v6i mdi m , tong gia tri cac nghiém phan biét thudc khoang (-3;2) cua phuong
trinh f()c2 +2x+3) =m bang —4?
A. 145, B. 142. C. 144. D. 143.
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Cau 79:

Cau 80:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Céu 50 (102-2023) Cho ham s6 f(x)=x"*—18x’ +4. C6 bao nhiéu gié tri nguyén cta tham so
m sao cho (g véi mdi m , tong gia tri cac nghiém phan biét thudc khoang (—4;1) cta phuong
trinh f(x2 +4x+ 5) = m bang —8?

A. 63. B. 65. C.62. D. 64.

Chu 49 (103-2023) Cho ham s6 f'(x)=x"—32x" +4. C6 bao nhiéu gi4 tri nguyén ctia tham so
m sao cho Gmg v&i mdi m , tong gié tri cac nghiém phan biét thudc khoang (—4;1) cua phuong
trinh f(x2 +4x+5) =m bang 87

A. 81. B. 82. C. 80. D. 79.

Chu 50 (104-2023) Cho ham s6 f'(x)=x*—18x" +4. C6 bao nhiéu gia trj nguyén ctia tham s6
m sao cho ing v6i mdi m , tong gid tri cac nghiém phan biét thuoc khoang (—3; 2) cua phuong
trinh f(x2 + 2x+3) =m bang —4

A. 24. B. 23. C. 26. D. 25.
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UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ HE THONG BAI TAP TRAC NGHIEM.

BAI TAP TRAC NGHIEM TRiCH TU PE THAM KHAO VA PE CHiNH THUC
CUA BQ GIAO DUC TU NAM 2017 PEN NAY
Caul: Cau7(101-2023) Cho ham s béc ba y = f(x) c6 do thi la dudng cong trong hinh bén.

| Y

5

S6 nghiém thyc cua phuong trinh £ (x)=2 1a
A. 1. B. 0. C.2.

=
W

Loi giai
S6 nghiém cuia phuong trinh bang sb giao diém cua hai d6 thi.
Do s giao diém ctia d6 thi ham s6 y = f(x) va dudng thang y =2 1a 3 nén s6 nghiém thyc
ctia phuong trinh f'(x)=2 1a 3.
Chu2: Cau 11 (104-2023) Cho ham s6 bac ba y = f(x) c6 do thi la duong cong trong hinh bén. S6
nghiém thyc ctia phuong trinh f(x)=2 1a
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A. 0. B. 1. C.2. D. 3.
Loi giai
S6 nghiém thyc cia phuong trinh f (x)=2 bang sb giao diém ctia d6 thi ham sé y = f (x) va

d6 thi duong thiang y =2 . Do d6 phuong trinh c6 3 nghiém thyuc phan biét.

Cau3: Cau 22 (102-2023) Sb diém giao diém cua do thi ham sd y = x> +2x va truc hoanh 1a
A. 3. B. 2. C. 1. D. 0.

Loi gidi
x=0

Xét phuong trinh: x’ +2x:0<:>x(x+2):0<3{ 5
X=-

S6 diém giao diém cua dd thi ham sb va tryc hoanh 1a 2.
Chu4:  Cau 33 (102-2023) Cho ham s6 bac bdn y = f(x) c6 d0 thi la dudng cong trong hinh bén dudi.
y

5

V.

C6 bao nhiéu gid tri nguyén ctia tham sé m sao cho tmg v6i mdi m , phuong trinh 2 f (x) =m

=Y

c6 4 nghi¢m thyc phan biét?
A. 4. B. 16. C.17. D. 8.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Loi giai
m

Tacd 2f(x)=m c>f(x)=3.

Dua vao dd thi, phuong trinh trén c6 4 nghiém thuc phan biét khi va chi khi
—4<%<5<:>—8<m<10.

Suy ra, cac gia tri nguyén ctia tham s6 m thoa man yéu cau bai toan la:
-7;-6;...;-1;0;1;...;9.

Co tatca 17 sb m thoa man.

Céu 33 (103-2023) Cho ham s6 y = f(x) ¢6 dd thi 1a duong cong trong hinh bén. C6 bao nhiéu
gia tri nguyén ctia tham s6 m sao cho ng voi mdi gia tri cua m , phuong trinh 2 f (x) =m cb

4 nghiém thyc phan biét?

Jlg

A. 4. B.17. C. 16. D. 8.

e

Loi giai

Xét phuong trinh 2f(x) =m< f(x) = %

Phuong trinh Zf(x) =m c6 4 nghi¢ém phan biét khi va chi khi —4 < % <5< -8<m<10.

Do meZ nén me {—7;—6;...;7;8;9} )

Vay ¢6 17 gia tri nguyén ctia tham s6 m dé phuong trinh 2 f (x) =m cd 4 nghi¢m thyc phan

biét.

Cau 35 (104-2023) Biét duong thing y=x—1 cit dd thi ham s§ y=— tai hai diém phan

x_
biét c6 hoanh d6 14 x,,x,. Gia tri x, +x, bang
A. 2. B. 3. C. -1. D. 1.
Loi giai
Xét phuong trinh hoanh d6 giao diém — 25 =x-lex —2x—3:0c{ T .Vay x, +x,=2
x— xX=
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, 9 Y 2 14 5 N . « R
Cau7: Cau 32 (101-2023) Bict duong thang y =x—1 cat do thi ham s6 y = tai hai di€ém phan

y—

biét c6 hoanh do 14 x,,x,. Gia tri x, + x, bang

A. —1. B. 3. C.2. D. 1.
Loi giai

Phuong trinh hoanh d6 giao diém la:

—x+5 x#2 x#2 x#2
x—1= = = =
x=2 (x—l)(x—2)+x—5=0 X =3x+2+x-5=0 x*=2x-3=0

{sz
= )

x=-1
Suyra x,+x,=-1+3=2.

Cau 8: Cau 25 (103-2023) S6 giao diém cua dd thi ham sd y = x* +2x va tryc hoanh la
A 2. B. 1. C.0. D. 3.

Loi giai
Xét phuong trinh hoanh d6 giao diém cua do thi ham sé y = x* +2x va truc hoanh, ta ¢6

5 x=0
x+2x=0& .
x=-2
Do thi ham sb y = x> +2x cit truc hoanh tai 2 diém.
Cau9:  (MD 101-2022) Cho ham s6 f (x)=ax* +bx” +¢ c6 dd thi la dudng cong trong hinh v& bén. S6

nghiém cua phuong trinh f (x) =11a

D. 3.

Loi giai

Chon B
Ta c6 s6 nghiém cuia phuong trinh £ (x)=1 1a s6 giao diém cua do thi ham s6 y = f(x) va

duong thing y=1.
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y

Tir hinh v&, ta ¢6 d6 thi ham sé y = f(x) va duong thang y =1 ¢6 hai giao diém nén phuong

trinh f(x) =1 c6 2 nghiém.

Cau 10:  (MD 102-2022) Cho ham s6 f (x) =ax* +bx* +¢ c6 dd thi 1a dudong cong trong hinh bén. Sb

nghiém thuc cia phuong trinh f (x) =11a

-

-1 o 1 \ T
C.2.

Loi giai

A. 4. B. 3.

Chon C
Ta c6 s6 nghiém cua phuong trinh £ (x)=1bang s6 giao diém cta do thi (C) ciia ham s y = f(x) va

dudng thang (d): y =1.
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|

/—10 1 T
a

it (C) tai 2 diém nén phuong trinh £ (x)=1 c6 2 nghiém phan

Theo db thi ta c6, duong thing (d) ¢
biét.

Cau 11:  (MP 103-2022) Cho ham s6 y = f'(x) ¢6 bang bién thién nhu sau:

x —co 0 2 +o0

f'() - o+ 0 -

f (@) T~ L — ’ TS~

S6 giao diém cua d6 thi ham sb da cho va duong thang y =1 la
Al B.O. C.2. D. 3.

Loi gidi
Chon D
Nhin bang bién thién ta thdy d6 thi ham s y = f(x) cét duong thing y =1 tai 3 diém phan biét.
Cau 12:  (MD 103-2022) Cho ham s6 f(x)=ax* +bx’ +¢ ¢6 db thi la dudng cong trong hinh bén. C6
bao nhiéu gia trj nguyén thuc doan [-2;5] cua tham s6 m dé phuong trinh f(x)=m c6 dung

hai nghiém phan bi¢t?
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A

y

A. 1. B. 6. C.7. D. 5.
Loi giai
Chon C

S6 nghiém ciia phuong trinh (x)=m chinh Ia sO giao diém cta dd thi ham s6 y = f (x) va duong

N /1
thang d:y=m (d = Oxj

3 m=-2
Duya vao d0 thi ta ¢6 phuong trinh f'(x)=m c6 diing hai nghi¢m phan biét khi va chi khi { |
m>—1.
Mait khac m e [—2;5] =>me {—2; 0;1; 2;3;4;5} .
Suy ra ¢ 7 gia trj thoa man yéu cau.

Cau 13:  (MD 104-2022) Cho ham s6 y = f(x) c6 bang bién thién nhu sau:

T —00 0 2 +o0o

f'(z) - 0 + 0 -

—+o00 3
7@ \ / \
—1 —0o0

S6 giao diém cua d6 thi ham sb da cho va duong thang y =1 1a
A 2. B. 1. C. 3. D. 0.
Loi giai

Chon C
Dua vao bang bién thién ta thay s6 giao diém ctia do thi ham s6 di cho va duong thing y=11a 3.
Chu 14:  (MD 104-2022) Cho ham s6 f(x)=ax" +bx* +¢ c6 dd thi 1a duong cong trong hinh bén. C6
bao nhiéu gi4 tri nguyén thudc doan [-2;5] cta tham sb m dé phuong trinh f(x)=m c6 ding

hai nghi¢m thyc phan biét?
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LAY
—1 1 i
T - >
-2
A.7 B. 6. C.5 D. 1
Loi giai
Chon A
AV
—1 1 X
-
| o |
-1 Yy=m

/

|
N

S6 nghiém ctia phuong trinh £ (x)=m 1a s6 giao diém cua do thi ham s6 y = f(x) va duong thing
y =m. Dya vao db thi, phuong trinh f (x)=m co6 ding hai nghiém thyc phan biét khi va chi
khi m=-2 hoac m>—-1.Do me Zm[—2;5] nén me {—2;0;1;2;3;4;5} .
st sk st sk sk she st ke sk ske sk st skeoskeoske sk sk sieskeoskeoske sk sk
Cau 15: (TK 2020-2021) D6 thi ctia ham s6 y = x> —3x+2 cit truc tung tai diém co tung do bang
A. 0. B. 1. C. 2. D. -2.
Loi giai
Dé tim toa do cua giao diém véi truc tung, tacho x=0= y=-2.
Cau16: (MD 101 2020-2021 — DPQT 1) Db thi cia ham s6 y =—x" +4x" =3 ct truc tung tai diém c6

tung d6 bang.
A 0. B. 3. C. 1 D. -3

Loi giai
Truc tung ¢6 phuong trinh: x=0.

Thay x =0 vao phuong trinh y = —x*+4x* =3 ta co: y=-3.
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A TR \ 4 4 2 z . g:R . A
Vay d6 thi cilahamso y=—-x + 4x” -3 cat truc tung tai diém c6 tung do bang 3.

Cau 17:  (MD 102 2020-2021 — DOT 1) D6 thi ham s6 y = —x* —2x> +3 cit truc tung tai diém co tung
d6 bang
Al B. 0. C.2. D. 3}

Loi gii
Do thi ham sé y = —x* —2x? +3 cit truc tung tai diém co tung do bing 3.
Cau 18:  (MD 103 2020-2021 — DOT 1) Do thi cia ham sd y =—x* +2x> —1 cit truc tung tai diém c6

tung do bang
A. 3. B. 1. c. B D. 0.

Loi giai
D) thi ciia ham s6 y = —x® +2x> —1 cit truc tung tai diém c6 hoanh d6 x =0 nén tung do bang

y(0)=-0"+2.0-1=-1.

Cau 19:  (MD 104 2020-2021 — POT 1) S thi ciia ham 86 y =—2x> +3x? =5 cit truc tung tai diém c6
tung do bang
A. 55 B. 0. C. —1. D. 2.

Loi gidi
Goi M (xo; yo) 1a giao diém cua do6 thi ham sd y = —2x +3x? —5 va truc tung, ta c6:
x,=0=y,=-2.0"+3.0°-5=-5.

Cau20: (MD 101 2020-2021 — DQT 2) Cho ham s6 f(x)=ax"+bx’+cx*(a,b,ce€R). Ham sb

y=f"(x) 6 dd thi nhu trong hinh bén.

)

S6 nghiém thuc phan biét clia phuong trinh 3/ (x)+4=0 la
A 4. B. 2N C.3. D. 1.
Loi giai

Taco 3f(x)+4:o@f(x)=-§.
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Tacod f'(x)=4ax’ +3bx’ +2cx = x(4ax2 +3bx + 20) .

x=0

'(x)=0 .
S =0 4t 4 3bra 20— 0(1)

Tur d6 thi ham sé y = f”(x) suy ra:

+) lim f'(x)= lim (4ax3 +3bx’ +2cx) =+0=a<0

+) Do thi ham s6 y=f '(x) cit truc hoanh tai 3 diém phén bi¢t c6 hoanh d6 am, duong, b.':fmg 0 nén

phuong trinh (1) s& c6 hai nghiém x, <0< x, . Khi d6 ta c6 bang bién thién nhu sau:

xT — 00 T 0 g +o0
(@) + 0 - 0 4 o -
f(ﬁl) f(z2)
f() / / \
— _4/3

Tir bang bién thién suy ra @b thi ham sé dé cho cat dudng thang y = —% tai hai diém phan
biét.
Do d6 phuong trinh 3/ (x)+4 =0 c6 2 nghiém phan biét.

Cau2l: (MD 102 2020-2021 — PQT 2) Cho ham sé f(x)=ax"+bx’ +cx* (a,b,c €R). Ham sb
y=/f(x) ¢6dd thi nhu hinh bén. S6 nghiém thuc phan biét cta phuong trinh 3/ (x)-4=0 la

YA

Al B.2. C. 3. D. 4.
Loi giai

Ta co f'(x) = 4ax® +3bx* +cx . Dua vao do thi ta théy a>0.

Laico f(0)=0 va lim f(x)=+o0; lim f(x)=

X—>+0

Page 239

Swu tam va bién soan



CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Gid sir hoanh d9 giao diém cta f”(x) véi truc hoanh lan luot 1a x,, 0, x, véi x, <0 <x,.

Ta lap duoc bang bién thién ctia ham s6 y = f (x) nhu sau:

X — X, 0 X, 40
f(x) - 0 + 0 - 0 +
+o0 +a0
dz / ’ \

Ta co 3f(x)_4:o@f(x):§ (1)
Dua vao bang bién thién & trén thi phuong trinh (1) ¢6 2 nghi¢m.

Cau22: (MD 103 2020-2021 — POT 2) Cho ham sé f(x)=ax"+bx’ +cx’*,a,b,ce€R. Ham sb
y = f"(x) ¢6 dd thi nhu hinh bén dudi. S6 nghiém thuc phan biét ciia phuong trinh 2 £(x)+3 =0

la

L
A

'
&

'
&

A.4 B.2 C.3 D. 1
Loi giai

Tir d6 thi ctia ham s6 y = /'(x) ta suy ra bang bién thién cia ham sé y = (x)

7@ + 0 - 0 + 0 -
flz) v~ AN
) P “'\-\ ‘0 //,/
/ A
— 2 — 2

Ta c6 phuong trinh 2 f(x)+3=0< f(x)=-3/2

Tir bang bién thién ta suy ra duong thang y =-3/2 va do thi ham s6 y = f(x) cét nhau tai 2 diém
phan biét suy ra phuong trinh da cho c6 2 nghiém thuc phan biét.
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Cau23: (MP 104 2020-2021 - DOQT 2) Cho ham sb v
F(x)=ax* +bx’ +ex(a,b,c e R). Him s6 y = f'(x)cod dd thi nhu

trong hinh bén. SO nghiém thuc phan biét cua phuong trinh

2f(x)—3:() .
A B B. 3. / ”M v
C. 1. D. 4.

Loi giai
Taco: 2f(x)-3=0< f(x) :% do d6 s nghiém phuong trinh di cho 14 sé giao diém ctia do thi ham
A \ \ < 3
s0 y= f(x) va duong thang y = 5
V6i f(x)=ax*+bx’ +cx* = £(0)=0.

Tur d6 thi ham sb f'(x) tacd: f'(x)=0< x=x; x=0; x=x,.Taldp dugc bang bién thién cua

ham sb y:f(x) nhu sau:

x — 00 T 0 ) +oo
f'(z) - 0 o+ 0 - 0 +
+o0 oo
f(@) \ / 0 A
f(x1) f(x2)

Tir bang bién thién ta thiy dudng thing y = % cit do thi ham s6 y = f(x) tai hai diém phan biét.

Vay phuong trinh da cho ¢6 2 nghiém thyc phan biét.

Céiu 24: (P& Minh Hoa 2020 Lan 1) Cho ham s6 [ (x) c¢6 bang bién thién nhu sau

X oo 2 3 +00
S'(x) +

0 - 0 +
w/1\°/w

S ()

S6 nghiém cua phuong trinh 3 £(x)-2=0 1a
A. 2. B. 0.

e
hat
o

. 1.
Loi giai

Chon C
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Tacd 3/(0)-2=0 f(x)=2
X —o0 2 3 +00
J'(x) + 0 - 0 +
+or _2
=2
5 Pl 0 3
— oo \A

Can ctr vao bang bién thién thi phuong trinh 3 £(x)—2 =0 < f(x) = % c6 3 nghiém phan biét.

Cau25: (M4 101 - 2020 Lan 1) Cho ham sé bac ba y = f(x) c6 dd thi 1a dudng cong trong hinh bén.

S6 nghiém thuc ctia phwong trinh f (x) =-1 la:

Y
y=1(x)
AN
-\
: I
-2 -1 0 ]'z 2
_J | :
|
|
I/
2} - =%
A. 3. B. 1. C.0. D. 2.

Loi giai
Chon A
S6 nghiém thyc ciia phuong trinh f (x) =—1 chinh 1a s6 giao diém ctia d6 thi ham s y = f (x) va

duong thang y =—1.

b
y =f(z)|
-2
A [
! |
|
-2 -1 0 ]‘z | 2 3 -
| o
d e 4 y=-1
? P
| \
{ Nt/
Y
|
{

Tur hinh v€ suy ra 3 nghiém.
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CAu 26: (M4 102 - 2020 Lan 1) Cho ham s6 bac ba y = f(x) c6 do thi 1a duong cong trong hinh bén.
S6 nghiém thyc ciia phuong trinh f (x) =1 la

Chon B
Ta thdy duong thang y =1 cdt d0 thi ham sé y = f(x) tai 3 diém phan biét nén phuong trinh

f(x)=1 co6 3 nghiém.

3 . \ 'Y
Cau 27: (MA 103 -2020 Lan 1) Cho hiam s6 bac ba y = f(x) c6 dd thi 1a duong ) y
cong trong hinh bén. S6 nghiém thyc ctia phuong trinh f (x) =11a :
Al B. 0. —1 L
C. 2. D. 3. o e
I
Loi giai /|9
Chon D

Tir d6 thi ham s6 ta c6 s6 nghiém thyc ciia phuong trinh | (x) =11a3.

Cau28: (Mi 104 - 2020 Léan 1) Cho ham s6 bac ba y = f(x) co db thi la dudng cong trong hinh vé

bén.
Yy

-3

N1
/‘1_?_W ’

S6 nghiém thuc cta phuong trinh £ (x)=2 1a:
A 0. B.3.

C. 1. D. 2.
Loi giai
Chon B
Ta c6 s6 nghiém cua phuong trinh 13 s6 giao diém cuia d6 thi ham sé y = f (X) v6i duong thang y =2.

Dua vao d6 thi ta c6 phuong trinh ¢6 ba nghiém phén biét.
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CAu29: (M4 1012019) Cho ham s6 f'(x) c6 bang bién thién nhu sau:

/() /'3 ~. : \

S6 nghiém thyc ctia phuong trinh 2/ (x)-3=0 la
A. 2. B. 1. C. 4. D. 3.
Loi giai
Chon C
Taco 2/ (x)-3=0 f(x)=%.

S6 nghiém cua phuong trinh bang sb giao diém ctia d6 thi ham sé y = f (x) va duong thang y = % .

Dua vao bang bién thién cua f(x) ta c6 s6 giao diém ctia do thi

Cau 30: (Ma 101 2018) Cho ham s f(x):ax3+bx2+cx+d (a,b,c,deR). Po thi cua ham sb
y= f(x) nhu hinh vé& bén. S6 nghiém thuc ctia phuong trinh 3f(x) +4=01a

Aly

R

A. 2 B. 0 C.1 D. 3

Loi giai
Chon D

Taco: 3/ (x)+4=0 & f(x)= _§ (%)
(*) 1a phuong trinh hoanh d9 giao diém ciia d6 thi ham sé y = f'(x) va duong thing y = —% )
Dua vao dd thi ham s, ta thiy (*) c6 3 nghiém.

Chu 31: (Mi 102 2018) Cho hamsé f(x)=ax" +bx’ +c(a,b,c €R). D thi clia ham s6 y = f(x) nhu
hinh v& bén.
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y A
1
f,rr\\‘ f(((/’.“\\H
[ / \
[ ] \ S/ f Hll'l x
| II| .I. \_\*_ - L |Ii :_:-,-
|'I 1 0 1]
|I III
|I I |
S6 nghiém cuia phuong trinh 4 f (x) -3=01a
A. 2 B. 0 C. 4 D. 3
Loi gii
Chon C
. 3
Taco 4f(x)-3=0 @f(x):z
y A
1
ST ?'.\.
_—
e S
l," | \\ s kll'. x
+ Il' 1 'ﬂr”f it IIII e
[ o 1 |

, 3, . 2
Duong thang y = 2 cat do thi hamso y = f (x) tai 4 diém phan biét nén phuong trinh da cho c6 4
nghiém phan biét.
Céiu 32: (M4 103 2019) Cho ham sé f(x) bang bién thién nhu sau:

T — -1 2 T

Fiiz) - 0 0

e \ W \_ —~

S6 nghiém thyc ciia phuong trinh 2 £(x)-3=0 la
A. 3. B. 0. C. 1. D. 2.
Loi giai
Chon A

Ta cod 2f(x)—3=0<:>f(x):% 1.
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S6 nghiém thuc ciia phuong trinh (1) bang s giao diém cta dd thi ham sé y = £(x) v6i dudng thing

_3
y 5
Tur bang bién thién da cho ciia ham s6 f(x), ta thay duong thang y = 5 cat do thi ham s6 y = f(x)
tai ba diém phan biét.

Do d6 phuong trinh (1) c6 ba nghiém thyc phan biét.
Chu 33: (M4 103 2018) Cho ham s y = f(x) lién tuc trén [-2;2] va c6 dd thi nhu hinh v& bén. S6
nghiém thuc cua phuong trinh 3 f (x) —4 =0 trén doan [—2; 2] la

—27 -1 o[ \& /2 =t
_____ .
A. 4 B. 3. C.1 D. 2
Loi giai

Chon B

Taco 3f(x)—4:o©f(x):§.

~

Duya vao db thi, ta thdy duong thang y = 3 cit y=f (x) tai 3 diém phén biét nén phuong trinh dé cho

c6 3 nghi¢ém phan biét.

Cau34: (Ma 102 2019) Cho ham sé f(x) 6 bang bién thién nhu sau

X -0 -2 0 2 +oo

£(x) - 0 + 0 — 0 +

9 +w\ 2 g
] / \ : /

S6 nghiém thyc cua phuong trinh 3f(x)-5=0 1a
A. 3. B. 4. C.0. D. 2.
Loi gidi

Chon B
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Bang bién thién
X -0 -2 0 2 +o0
£(x) - 0 - 0 — 0 +
+o0 +oo
() 2
~a > ~u T =32
-1 -1

Xét phuong trinh 3/ (x)-5=0< f(x)=

[SSHNV)

S6 nghiém ctia phuong trinh bang s6 giao diém cua do thi ham s6 (C): y = f(x) va dudng thang
d:y= % . Dua vao bang bién thién ta thdy duong thing d cdt do thi (C) tai bon diém phan
biét.

Cau 35: (M4 104 2019) Cho ham s6 f'(x) c6 bang bién thién nhu sau:

x - -1 2 +o
f(x) + 0 - 0 +
2 +m
—0 —2
S6 nghiém thuc cua phuong trinh 2 f (x) +3=01a
A. 0. B. 1. C.2. D. 3.
Loi giai
Chon D
x - -1 2 +x
f'(x) + 0 - 0 +
2 +a
F(x) / _\ -
—0 _2 = 3
y=-=

Taco 2f(x)+3:0©f(x):—%.

Nhin bang bién thién ta thiy phuong trinh nay c6 3 nghiém.
Cau 36: (M4 104 2018) Cho ham s6 y = f(x) lién tuc trén doan [-2;4] va ¢6 dd thi nhu hinh v& bén.
S6 nghiém thyc ciia phuong trinh 3 f(x)~5=0 trén doan [-2;4] 1a
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Y

6

Chon D

Ta co 3f(x)—5=0<:>f(x)=§.

Dua vao d0 thi ta thiy duong thang y = % cat 6 thi ham sd y = f(x) tai ba diém phén biét thudc doan
[-2:4].
Do d6 phuong trinh 3 f(x)—5=0 c6 ba nghi¢m thuc.
Cau37: (Mi 102 - 2020 Lan 2) Cho ham sb bac bén y = £(x) c6 do thi la dudng cong trong hinh vé&

bén. Sb nghiém thuc cta

phuong trinh £ (x) = _% la

B. 1 C.3 D. 2

>
S
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T dd thita f(x)= _% ¢6 4 nghiém phan biét

Cau 38: (M4 103 - 2020 Lan 2) Cho ham s6 bac bén y = f(x) c6 db thi 1a dudng cong trong hinh bén.

S6 nghiém thyc ciia phuong trinh f(x)= % la

*mm e m - ——

A. 2. B. 4. D. 3.

Loi giai

Chon A
S6 nghiém thyc ciia phuong trinh f(x) :% chinh 14 s6 giao diém ctia d6 thi ham s6 f (x) v6i duong

thang y :%

Dua vao hinh trén ta thdy do thi ham sé f (x) v6i duong thang y :% 6 2 giao diém.

Vay phuong trinh f(x) = % c6 hai nghiém.

Cau 39: (Mi 101 —2020 Lin 2) Cho ham s6 bac bén y = f'(x) ¢6 dd thi 1a duong cong trong hinh bén.
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V &

-

S6 nghiém cuia phuong trinh f(x)= —% la

A. 3. B. 4. C.2. D. x=1.
Loi giai
S6 nghiém cua phuong trinh f(x)= _% bang s6 giao diém ctia d6 thi hamsé y = f (x) va duong
2 1
thang y=——.
gy 5
Dua vao dd thi ta théy: dd thi ham s6 y=Ff (x) va duong théng y= _% cit nhau tai 2 diém.

Nén phuong trinh f(x) = _% c6 2 nghiém.

Céiu 40: (Ma 104 - 2020 Lan 2) Cho ham s6 y = f(x) c6 dd thi 1a dudong cong trong hinh bén. Sb

nghiém thue cua phuong trinh £ (x) = % la

Yy
1.
X
-2 10 1
_1 4
A. 4 B. 2. C. 1. D. 3.
Loi giai
Chon A
y
AN VA
[ \x
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S6 nghiém thyc ciia phuong trinh f(x) :% bang sb giao diém ctia duong thang y =% va co do thi
ham sb y=f(x).
Ta thay duong thang :% cat dd thi ham s6 tai 4 diém nén phuong trinh 7 (x)= % c6 4 nghiém.

Cau 41: (P& Tham Khio 2020 Lan 2) S6 giao diém ctia d0 thi ham s6 3 — x> —3x+1 va truc hoanh 1a
A. 3. B. 0. C. 2. D. 1.

Loi giai
Chon A
Tap xac dinh: R .
Taco: y'=3x"-3=3(x"~1);) =0 x==+1.
Béng bién thién
T —00 -1 1 +00

iy (x) + 0 — 0 +

y(x) -~ ™ ,f

Tir bang bién thién ta thiy dd thi ham s cat truc hoanh tai 3 diém phan biét.

Caud2: (Md 101 - 2020 Lin 1) Sé giao didm cia dd thi ham s6 y=x"+3x" va dd thi ham sb
y=3x"+3x 13
A. 3. B. 1. C.2. D. 0.
Loi giai
Chon A
Phuong trinh hoanh d6 giao diém ctia hai do thi da cho la:
x=0
X +3x7 =3x2+3x<:>x3—3x=0<:>x(x2—3)=0<:> x=x/§ .
x=—
Hai d6 thi da cho cét nhau tai 3 diém.
CAu43: (Mi 102 - 2020 Lin 1) S giao didm cua dd thi ham sé y=x"—x va dd thi ham sb
y=-x"+5x1a

A. 2. C. 1. D. 0.

I®
(')

Loi giai

Chon B
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A . .2 , X 1s 1 A 3 VS S A 2 , A ‘A
S6 giao diém ciia d6 thi ham s6 ¥ = X" — X~ va d6 thi ham s6 ¥ =—x" +5X chinh la s6 nghiém thuc
x=0

x:i\/g'

Cau44: (M 103 -2020 Lan 1) S giao diém cta dd thi ham sé ¥ = X° +X” va dd thi hamsé ¥ =X~ +5x
A. 3. B. 0. C. 1. D. 2.

cta phuong trinh Y- =-xX4+5xex-5x=0s

Loi giai

Chon A

0
xzix/g'

Chu 45: Phuong trinh hoanh dé giao diém: X’ +x° =X’ +5x & x’ -5x=0& [

Viy sb giao diém cua 2 d thi 1a 3.

Caud6: (Ma 104 - 2020 Lin 1) S6 giao didm cua dd thi ham sé y=—x"+3x va dd thi ham sb
y=x-x1a
Al B. 0. C.2. D.3
Loi giai

Chon D

Phuong trinh hoanh d¢ giao diém cia hai dd thila ¥’ —x’ =—x’+3x & X’ -3x=0&

CAu47: (M3 102 - 2020 Lan 2) S6 giao diém ctia db thi ham sé ¥ =—X’ +7X véi truc hoanh 1a
A. 0. B. 3. C.2. D. 1.
Loi gii
Chon B
Phuong trinh hoanh d6 giao diém cua do thi va truc hoanh [a: —x® +7x =0
x=0

xziﬁ'

£ - <2 , I TR £ 3 L. . L
S6 giao diém cuia d6 thi ham s6 ¥ ==X~ +7x véi truc hoanh bang 3.

@x(xz_n:o@{

CAu48: (M3 103 - 2020 Lin 2) S6 giao diém cta dd thi him sé ¥ =—X +3X véi truc hoanh 1
A. 2. B. 0. C.3. D. 1.
Loi gii
Chon C

x:i\/g'

Xét phuong trinh hoanh do giao diém - +3x=0x(-x*+3)=0&

Vay c6 3 giao diém.
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Cau49: (M 101 — 2020 Lin 2) S6 giao diém ciia db thi ham sé ¥ ==X’ +6X voi truc hoanh Ia
A. 2. B. 3. C. 1. D. 0.
Loi gii
Chon B

p N A e -2 S O J 3 r: \ N A , \
Ta c6 hoanh d¢ giao diém ctia d6 thi ham s6 ¥ =—X" +06X véi truc hoanh 1a nghiém cua phwong trinh

x=0
—x> +6x=0 (*) c>—x(x2—6)=O<:> xzi\/g.

Phuong trinh (*) co ba nghiém phan biét, do d6 dd thi ham sé ¥ ==X’ +6X ¢t truc hoanh tai ba diém
phan biét.

CAau50: (M3 104 - 2020 Lin 2) S6 giao diém cta dd thi him sé ¥ =—X +5X véi truc hoanh 1a:
A.3 B. 2 C.0 D. 1
Loi gii
Chon A

x=+/5

Tacd —x*+5x=0 x:—\/g
x=0

Al A . . 2 , TRER £ 3 , - . .
Viy sb giao diém cua d6 thi ham s6 ¥ =—X" +35X véi truc hoanh 13 3

Céu51:  (Mi 1052017) Cho ham s y = (x—2)(x* +1) ¢6 do thi (C). Ménh dé nao dudi day dung?

A. (C ) cit truc hoanh tai mot diém. B. (C ) cit truc hoanh tai ba diém.
C. (C ) cit truc hoanh tai hai diém. D. (C ) khong cit truc hoanh.
Loi giai
Chon A

D@ thiy phuong trinh (x— 2)(352 + 1) =0 c6 1 nghiém x =2= (C) cat truc hoanh tai mot diém.

Cau52: (P& Minh Hoa 2017) Biét ring duong thiang y =-—2x+2 cat dd thi ham s6 ¥ = Xx+2 tai
diém duy nhét; ki hiéu (x,;,) 14 toa d¢ ciia diém d6. Tim Y,
Ay, =4 B. y, =0 C. Jy=2 D. y,=-1
Loi giai
Chon C
Xét phuong trinh hoanh d¢ giao diém: —2x+2=x+x+2< x’+3x=0<x=0

Vi X, =0=y,=2.
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Cu53: (P& Tham Khio 2017) Cho ham s y =x° =3x ¢6 dd thi (C). Tim s6 giao diém cita (C) va

truc hoanh.
A. 2 B.3 C. 1 D. 0
Loi giai
Chon B
x=0
Xét phuong trinh hoanh do giao diém cua (C ) va truc hoanh: x*> —3x =0 < r—tB3

Vay sb giao diém clia (C) va truc hoanh 1a 3.
Ciu 54: (Ma 123 2017) Tim tit ca cac gia trj thuc ctia tham sb M dé duong thang y=mx—m+1 cat do

thi ham s6 y = x*—3x*+x+2 tai badiém A,B,C phan biét sao AB=BC

A. me(—iﬁooj B. me(—2;+oo)
4
C.meR D. me(—oo;O)u[4;+oo)
Loi giai
Chon B

Ta c6 phuong trinh hoanh d6 giao diém la:

X =3xt+x+2=mx-m+lex* -3 +x—mx+m+1=0 (1)

x=1

) Pé duong thing cit dd thi ham sd tai ba diém
x"-2x-m-1=0

c>(x—1)(x2 —2x—m—1):0 c{
phan biét thi phuong trinh x2 —2x —m —1 = 0 ¢ hai nghiém phén biét khac 1.Hay
{1+m+1>0 {m>—2

& m>-2.Vo1 m>-2 thi phuong trinh (1) c6 ba nghi¢m phan

=
1-2-m-1+#0 m# -2

X, +X

bigtla 1,x,x, (X, %, 1a nghiém cta x> —2x—m—1=0). Ma 2 —1 suy ra diém co

hoanh d¢ x=1 ludn la trung diém cua hai diém con lai. Nén ludn c6 3 diém A,B,C thoa man
AB=BC Vay m>-2.

x-3 x-2 x-1 X
+ + +

Caus55: (Ma 101 2019) (Ma d& 001) Cho hai ham s6 y= va

x—2 x-1 X x+1

y=|x+2|-x+m (m la tham sb thuc) c6 do thi lan lugt 1a (C,) va (C,). Tép hop tit ca cac gia
tricia m dé (C,) va (C,) cit nhau tai ding bon diém phan biét 1a
A. [2;+). B. (—;2). C. (2;+). D. (—»;2].
Loi giai
Chon A

x-3 x-2 x-1 X

Xét phuong trinh

+

:|x+2|—x+m
x—2 x-1 X x+1
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x-3 x-2 x-1 X
+ + +

x—2 x-1 X x+1—|x+2|+x:m(1)

Ham s
NP S S U e Y I F e
p(x):x 2+x 1+x + xl—|x+2|+x: x_i x_; xl x+1
rme xm XX X7 XL X L Y Lox4+2 Khix< =2
x—2 x-1 X X+

1 N 1 +L+ 1
(36—2)2 (x—l)2 x? (x+1)

Lt 1
()6—2)2 (x—l)2 x? (x+1)2

nén ham s y = p(x) dong bién trén mdi khoang (—o0;-1), (-1;0), (0;1), (L2), (2+).

>0,Vx e (—2;+0)\{-1;0;1;2}

2
Taco p'(x)=

+2>0,Vx<-2

Mit khic ta co lim p(x)=2 va lim p(x)=—o.

X—>+0

Bang bién thién ham s6 y = g(x) :

X —an —2 -1 0 1 2 +o0
g’(t) + + + + +
+o0 Ho oo +op
g(x) jr913 /2

Do d6 dé (C,) va (C,) cdtnhau tai dung bon diém phan biét thi phuong trinh (1) phai c6 4 nghiém
phan biét. Diéu nay xay ra khi va chi khi duong thing y =m cit do thi ham s6 y = p(x) tai 4
diém phan biét < m>2.

x-—1 X x+1 x+2

Céiu 56: (M4 103 2019) Cho hai hamsé y = va y=|x+2|-x—m (m latham

+ +

X x+1 x+2 x+3
s6 thuc) c6 d thi lan luot 1a (C,),(C, ). Tap hop tat ca cac gia tri cua m d& (C,) va (C,) cit
nhau tai dung bon diém phén biét 1a
A. (—2;+oo). B. (—oo;—Z]. C. [—2;+oo). D. (—oo;—2).

Loi giai
Chon B
Xét phuong trinh hoanh do giao diém

x—1 X x+1 x+2 x—1 X x+1 x+2
+ =x+2|-x-me +

+ +
X x+1 x+2 x+3 X x+1 x+2 x+3

—|x+2|+x:—m (1)

x—1 X x+1 x+2
+ +

Xét f(x)= —|x+2|+x,xe D=R\{-3;-2;-1;0}

_l_
X x+1 x+2 x+3
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x—1 X x+1 x+2
+ + +

—2,)ce(—2;+oo)uD:D1
Tacc')f(x): X x+1 x+2 x+3

x—1 X x+1 x+2
+ +
X x+1 x+2 x+3

Jr2x+2,xe(—oo;—2)uD=D2

1 1 1 1
—+ + + >, Vx e D,

x’ (x+1)2 (x+2)2 (x+3)

1 1 1 1

—+ + + +2,Vxe D
2 (1) (xe2) (xr3)y T

D@ thay f'(x)>0,Vx e D, UD,, tacé bang bién thién

X |- -3 -2 1 0 40
fi(x)| + + + + +
1o +oo|| oo +o0 2
SV avavavava
-00 -00 -00 ~00 -00

Hai db thi cdt nhau tai dang 4 diém phan bién khi va chi khi phuong trinh (1) c6 dung 4 nghiém phan
biét, tir bang bién thiénta cé: —-m>2 <> m<-2.

CAu57:  (M& 102 2019) Cho hai ham s y = 4 XL X+2 x+3 Vi y=|x+1|=x+m (m latham
x+1 x+2 x+3 x+4

sb thyc) c6 do thi lan luot 1a (C,) va (C,). Tap hop tat ca céc gié tri cua m dé (C,) va (C,)

cit nhau tai dung 4 diém phan biét 1a
A. (-33]. B. (—;3). C. [3;+). D. (3;+0).
Loi gidi
Chon C
Dicukién x#-1; x#-2; x# -3 va x #—4.

Ta c6 phuong trinh hoanh d¢ giao diém

X x+1 x+2 x+3
- + -
x+1 x+2 x+3 x+4

UL U T Y O ! =[x—=1|—x+m
x+1 x+2 x+3 +4

1 1
o x—|x+1+4- +
x+1 x+2 x+3 x+4

=|x+1|—x+m

Pt tip D, =(~L+o0) va D, = (—0;-4) U(~4-3)U(-3;-2) U(-2%-1).
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3- 1+1+1+1 =m, khi x e D,
x+1 x+2 x+3 x+4

2x+5- ! + 1 + ! + ! =m, khi xe D,
x+1 x+2 x+3 x+4

3—1+1+1+1,khixeD1
x+1 x+2 x+3 x+4

bat f(x)z .
2x+5—( ! ! + 1 1 j,khi xeD,
x+1 x+2 x+3 x+4
1 >+ ! >+ ! >+ 1 = >0, khi xe D,
(x+l) (x+2) (x+3) (x+4)
:>f'(x):

+ 12+ 12+ 12+ 12>0, khi xe D,
(x+1) (x+2) (x+3) (x+4)

Vay ham s6 dong bién trén timg khoang xac dinh

lim f(x)=3 lim f(x)=—

e ; nén ta c6 bang bien thién

f'(z) - - + + +

1 7171

— — O — — 00 —

Do d6 dé phuong trinh c6 4 nghiém phan biét thi m >3 =m e [3; +oo) .

x-2 x-1 x  x+1
+ + + va y=|x+l|—x—m (m latham

2
x—1 x  x+1 x+2
s6 thuc) c6 db thi lan luot 1a(C,) va (C,). Tap hop tAt ca cac gid tri ciia m dé (C) va(G,) cit

Cau 58: (M4 104 2019) Cho hai ham sé y =

nhau tai diing bon diém phan biét 1a
A. (—oo;—3). B. [—3;+oo). C. (—oo;—3]. D. (—3;+oo).
Loi giai
Chon B
Xét phuong trinh hoanh do
x—=2 x-1 x x+1 x-2 x-1 x x+1
+ + + + +
x—1 x x4+l x+2

=lx+1|-x-m < —|x+1|+x=-m(1)

_l_
x—1 X x+1 x+2

S6 nghiém cua (1) 14 s6 giao diém cua
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x—2 x-1 X x+1
+ + + -1

>—1
-1 X x+1 x+2 ~

x—2 x-1 X x+1
= +

F(x) —|x+1|+x:
x—1 X x+1 x+2 x—2 x-1 X x+1
+ + + +2x+1L,x<-1
x—1 X x+1 x+2
1 1 1 1
+—+ + ,x € (=1L+0)\{0;1}
-1 (1) (x+2)
B [Ce I T

111 1 '
+—+ + +2, —o0;—1)\{-2
o) ey ey TN

Mit khac lim F(x)=+o0; lim F(x)=3

X—>+00 X—>—00

lim F(x) = +o00; lim F(x) = —o0; lim F(x) = —o0; lim F(x) =+00

x—>-2" x—>-2" x—>-1" x—>-1"
}Lrgl F(x)= —oo;}i_)r? F(x)= +oo;1i_1>¥ F(x)= _OO;)lci_I,? F(x)=+w

Bang bién thién

Dé phuong trinh ¢6 4 nghiém thi —m <3< m>-3.

Cau59: (P& Minh Hoa 2020 Lén 1) Cho ham sé f(x)c bang bién thién nhu sau:

T |-oo -1 0 1 +00

() -0 + 0 - 0 +
+00 1 +00
f(z) /
\2 / \2

S6 nghiém thudc doan [-7;27] cta phuong trinh 2 f (Sin x) +3=01a
A 4. B. 6. C. 3. D. 8.

Loi giai

Chon B
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Diat ¢ =sinx. Do x e[-7;27] nén ¢ [-1;1].

Khi dé ta c6 phuong trinh 2f(t)+3:0<:>f(t):—%.

S ; 3 .
Dua vao bang bién thién ta thdy phuong trinh f(¢) = -3 6 2 nghiém ¢t =a e(-1;0) va r=be(0;1).
Truong hop 1: t=a e (-1;0)
Ung v6i mdi gid tri ¢ €(—1;0) thi phuong trinh ¢6 4 nghiém -7 < x, <x, <0< 7 <x, <x, <27.
Trudng hop 2: 1 =be(0;1)
Ung véi mdi gié tri ¢ € (0;1) thi phuong trinh c6 4 nghiém 0 < x, <x, < 7.

Hién nhién ca 6 nghiém trong 2 truong hop trén déu khac nhau.
Vay phuong trinh da cho c¢6 6 nghiém thudc doan [—72';272']

Cau 60: (P& Tham Khéo 2020 Lin 2) Cho ham s6 f(x) c6 bang bién thién nhu sau

x —ao -1 0 +0

1
7(x) + 0 -0 + 0 -

ol NN,

c 5 .
SO nghiém thudc doan 0;77[} cua phuong trinh f (sinx)=1 1a

o

A. 7. B. 4. C.5. D. 6.
Loi giai
Chon C
Pit ¢ =sinx, x e [0;5771 =re[-11]
Khi d6 phuong trinh f (sinx)=1 tr¢ thanh f(¢)=1,Vse[-11]
Pay 1a phuong trinh hoanh d¢ giao diém ctua ham sé y = f (t) va duong thing y=1.
Dua vao bang bién thién, ta c6 f(¢)=1= {t =ae(-L0) .
t=be(0;1)
Truong hep 1: ¢ =a e(-1;0)
Ung v6i mdi gia tri ¢ € (—1;0) thi phuong trinh sinx =¢ ¢6 2 nghiém X, ,x, thoa man
T<x <x,<21.
Trudong hop 2: t=b<(0;1)

Ung v6i mdi gid tri £ €(0;1) thi phuong trinh ¢6 3 nghiém X, , X, , X, thoa man

Sm
0<x;<x, <m; 2w <x3 <—;
2
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Hién nhién ca 5 nghiém trong 2 truong hop trén déu khac nhau.
A . ~ , n . Sz
Vay phuong trinh da cho c6 5 nghiém thudc doan {0; 7} .

Céiu 61: (M4 101 - 2020 Lan 1) Cho ham sb bac ba y = f(x) c6 do thi 1a duong cong trong hinh bén.
S6 nghiém thuc phan biét cuia phuong trinh £ (x3 f (x)) +1=01a

A. 8 B. 5 C.6 D. 4
Loi giai
Chon C
x=0
X f(x)=0 Jx)=0
f(F/@)+1=0e f(Ff()=-1e| X f()=a>05| r(x)=%(do x=0)
X f(x)=b>0 ’;
f(x)=—(dox =0)
L X
Y
O 1
-1

1 f(x)=0 c6 mdt nghiém duong x=c.
k

[ Xét phuong trinh f(x)=— v6i x#0, k>0.
X

Dit g(x) = f(x) xi
g0 = [0+
X

1 Véi x > ¢, nhin hinh ta ta thly f'(x)>0 = g'(x) = f'(x) +% >0
X

= g(x)=0 c6 t6i da mot nghiém.
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g(c)<0
lim g(x) =+

X—>+0

Mat khac { va g(x) lién tuc trén (c;+o0)

= g(x) =0 c6 duy nhit nghiém trén (¢;400).

k
Vi 0<x<c thi f(x)<0<— = g(x)=0 v6nghiém.
X

1 Véi x <0, nhin hinh ta ta thdy f'(x) >0 :>g'(x)=f’(x)+¥>0
X

= g(x) =0 c6 t6i da mot nghiém.
lim g(x)>0

Mit khac 4*7° va g(x) lién tuc trén (—o0;0).
lim g(x)=-o

= g(x) =0 c6 duy nhit nghiém trén (—o0;0).

Tom lai g(x)=0 c6 ding hai nghiém trén R\{0}.

. b . .
Suy ra hai phuong trinh f(x) = %, f(x)=— c6 4 nghiém phén bi¢t khac 0 va khac ..
X X

Vay phuong trinh f (x3 f (x)) +1=0 c6 ding 6 nghi¢m.

Céau 62: (M4 102 - 2020 Lan 1) Cho ham sé f(x) ¢6 dd thi 1a dudng cong nhu hinh v& bén dudi.
f Y

\ o

¥

S6 nghiém thuc phan biét ciia phuong trinh £ (x3 f (x)) +1=01a
6. B. 4. C.5. D. 8.

>

Loi giai
Chon A
x° (x) =qc (—6;—5) (1)
Dua vao db thi, ta thay f(x3f(x)) +1=0& f(x3f(x)) =-l< x3f(x) =be (—3;—2) (2)

x’ (x):O (3)

x=0 x=0
+ Phuong trinh (3) tuwong duong L{(x) _0 & [x . (—6 <y <a< _5)_
+ Cac ham s g(x)= % va j(x)= % dong bién trén cac khoang (—00;0) va (0; +00) , va nhan xét rang
X X

x =0 khong phai la nghiém ctia phuong trinh (1) nén:
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DR A
f(x)=h(x
xl_i,IEof(x) = +00; gggf(x) =-1
+ Trén khoang (—00;0), tacod 4 lim g(x)= lim A(x)=0 nén cac phuong trinh f(x) = g(x) va

X—>—0 X—>—00

}Lrgg g(x) = lim h(x) =+

x—0"

f(x) =h (x) c6 nghiém duy nht.

lim f(x)z—oo; lirg f(x)=—1

X—>+00

+ Trén khoang (0; +oo), taco 1 lim g(x)=lim 4(x)=0 nén cac phuong trinh f(x) = g(x) va

lim & (x) = lim 7 (x) = —e°
f(x) =h (x) c¢6 nghiém duy nhat.
Do d6, phuong trinh 1 (x3 f (x)) +1=0 c6 6 nghiém phan biét.

Ciu 63: (M4 103 - 2020 Léan 1) Cho ham s6 bac bén y = f(x) c6 db thi 1a dudng cong trong hinh v&

\?)H

=2

bén.

S6 nghi¢m thyc phan biét ciia phuong trinh £ (x*f(x))+2 =0 1a
A. 8. B. 12. C.6. D. 9.
Loi giai

Chon D
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X f(x)=0
;;g;zzg)) voi O0<a<b<c.
_xzf(x) = 0(3)

f(¥f)+2=0

Xét phuong trinh f(x) = %(1) (m>0).

Goi «, 8 1a hoanh do giao diém cua (C):y=f(x) va Ox; a<0<f.

()& f(x)=5=0.Dit g() = f(x) -5

Pao ham g'(x) = f’(x)+2x_’j’.

Truong hop 1: x<a;f’(x)<0;2x—T<0:> g'(x)<0

Ta co }ir}}og(x) =40, g(ar) = —% < 0. Phuong trinh g(x) =0 c6 mot nghiém thudc (—OO;O() .

Truong hop 2: a<x< f

f(x)<0, ﬁ2>0 suyra g(x)<0 Vxe(a,p)-.
b

Truong hop 3: x > g; f'(x) > 0; 2—T>O:>g'(x)>0
X

) m
Ta co lilgg(x) = +00, g(f) = ——< 0. Phuong trinh g(x) =0 ¢6 mdt nghiém thudc (3;+0).

p

Vay phuong trinh f'(x) = % c6 hai nghiém Vm > 0.
Ta co: X2f(x)=0<:>x=0Vf(X):0: c6 ba nghi¢m.

Vay phuong trinh (1) ¢6 9 nghiém.

Céu 64: (M4 104 - 2020 Lan 1) Cho ham s6 y = f () c6 dd thi 1a dudng cong trong hinh v& bén.

.

A
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S6 nghiém thuc ciia phuong trinh f (x2 f (x)) =21a:

A. 6. B.12. C.38. D.9.
Loi gidi

Chon D

E% (x) =0

x° (x) =a<0

Tact: £ ()=2 = T

_x2 (x) =c<0

x=0

Xét phuong trinh: xzf(x) =0 < ma f(x) =0 c6 hai nghiém=> x’ f(x) =0 c6 ba nghiém.

f(x)=0
Xét phuong trinh: x°f (x) =a<0

Do x*>0; x=0 khong la nghiém cta phuong trinh= 7 (x) = iz <0
X

Xét g(x) =% = g'(x)= "

Bang bién thién:
Y —oD 0 +on
g'(x) - +
g(x) |0 0

Tir bang bién thién véi f(x)<0= f(x)=-% c6 2 nghiém.

X
Tuong tu: x2f(x) =b va xzf(x) =c (b,c < 0) moi phuong trinh ciing c6 hai nghiém.
Vay s6 nghiém ciia phuong trinh £ (x2 f (x)) =2 12 9 nghiém.

Ciu 65: (M4 103 2019) Cho ham sé bic ba y = f'(x) c6 db thi nhu hinh v& dudi day. S6 nghiém thuc

cua phuong trinh | 7(¥ -3 x)| _ % 1a
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A. 7. B. 3. C.8. D. 4.
Loi giai
Chon C
bt ¢ = x> —3x ta c6 phuong trinh |f(t)| :% (*).
ty
l! \\\‘ 'l
/ N\ ‘r
':' 2 \\‘ I/
l' \‘. ;
f; ‘\\ :
J" ‘\‘ 1 ;" -
-2 2 0 ) €T
! = bl -
I

Tir d6 thi ham s6 y = | f (t)| va duong thang y =% ta suy ra phuong trinh (*) c6 4 nghiém

f<-2<t, <0<t <2<,
x=1 P
Ta c6 bang bien thién

Xét ham ¢ =x* —3x. Tacod t':3x2—3:0<:>{
X =

X| -xX
t +
00

Vé6i t, <=2 phuong trinh: £, =x’ —3x cho ta 1 nghiém.
Vé6i =2 <t, <0 phuong trinh: ¢, = X’ =3x chota3 nghiém.
Vé6i 0<t, <2 phuong trinh: £, =X’ —3x cho ta 3 nghiém.
Véi 2 <t, phuong trinh: £, =x" —3x cho ta 1 nghiém.

Vay phuong trinh di cho c6 tat ca 8 nghiém. Chon C
Ciu 66: (Ma 104 2019) Cho ham s6 bac ba y = f(x) c6 d6 thi nhw hinh v& bén. S6 nghiém thuc ciia

phuong trinh |f(x3 - 3x)| = % la

D. 6

A. 10
Loi giai
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Chon A
Pat 1 =g(x)=x"-3x (1)
Ta c6 g'(x)=3x2 -3=0cx=l

Bang bién thién

X —0 -1 +0
gl( x) + 0 0 +
g(x) Sy . +oC

Dua vao bang bién thién ta c6 voi ¢ € (—2; 2) cho ta 3 gia tri » thoa man (1)
te {—2;2} cho ta 2 gia tri » thoéa man (1)

te (—oo; —2) U(2;+oo) chota 1 gia tri » théa man (1).

Phuong trinh | f(x - 3x)| =§ (2) tré thanh

2
3

Dua vao dd thi ta co:

+ Phuong trinh /() :% ¢6 3 nghiém théa mén —2 <?, <f, <2<t = ¢ 7 nghiém ciia phuong trinh
).

+ Phuong trinh f(¢) = —§ ¢6 3 nghiém théa mén f, <=2 <2<t <f, = c6 3 nghiém ctia phuong
trinh (2).

Vay phuong trinh da cho c¢6 10 nghiém.

Cau 67: (M4 101 2019) Cho ham s6 bac ba y = f(x) c6 d6 thi nhw hinh v& bén. S6 nghiém thyc ciia

phuong trinh |f(x3 - 3x)| = % la

Page 266

Swu tam va bién soan



CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Loi giai

Chon D
Pit 7 = x* —3x = ¢ = 3x> —3. Ta co bang bién thién

X —0 -1 | +00

t' + 0 - 0 +

| _m /2\_2 /+oo

Khido |1 (1) =3 (1)

b

Dua vao d6 thi ham s6 | f (t)| ta thdy phuong trinh (1) c6 4 nghiém phan biét f, <=2, -2 <1, <0,
0<t;<2,1,>2.

MJdi nghiém ¢ cta phuong trinh (1) , ta thay vao phuong trinh ¢ = x* —3x dé tim nghiém .

Khi do

+ I, <=2 = phuong trinh ¢ = x* —3x c6 1 nghiém.

+ =2<t,<0= phuong trinh 7 = x* —3x ¢6 3 nghiém.

+ 0<t;<2= phuong trinh ¢ = x* —3x ¢6 3 nghiém.

+ 1, >2= phuong trinh = x* —3x c6 1 nghi¢m.

Vay phuong trinh | f ( =3 x)| = % c6 8 nghiém.

CAu 68: (M4 102 2019) Cho ham sé bac ba y = f (x) ¢ @6 thi nhu hinh v& bén. S6 nghiém thuc cua

phuong trinh‘f(x3 - 3x)‘ = %
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Chon B

u

—2 2
17) ' @
B H
B. 10 C. 12
Loi giai
”.Jl
2
=/ N\° -
[ 0 N+ f x
R — N

)63—3x=6¥1(—2<051 <0)

+) (1)c>f(x3—3x):%© x'=3x=a,(0<a, <2)

X =3x=a;(a; >2)

x*=3x=a,(x, <-2)

+)(2)<:)f(x3—3x)=—%<:> x*=3x=a5(a; >2)

X =3x =0 (e, >2)

Xéthamsé y=x"-3x,D=R

Ta co y'=3x2 -3

Bang bién thién

Swu tam va bién soan
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X —o0 -1 1 +o0
J(x) + 0 - 0 +
2 s
0 | e TNy

Duya vao bang bién thién ta co

Phuong trinh: X’ =3x= @, c¢6 3 nghiém.

3 A
Phuong trinh: X —3X2052 c6 3 nghiém.
X. \ 3 3 _ 3 3 _ 3 3 _ 3 3 _ A , ~  n
Moi phuong trinh X' =9X =03, X' =5X=0y, X" -IX =05 X =X =0 déu c6 mot nghiém
| A
— ¢6 10 nghiém.

Tur d6 suy ra phuong trinh ‘ f (x2 - 3x)‘
Ciu 69: (P& Tham Khio 2019) Cho ham s6 y = f(x) lién tuc trén R va c6 db thi nhu hinh v& bén.
Tap hop tit ca cac gia tri thyc cta tham s M dé phuong trinh [ (sin x) =m cb nghiém thudc

khoang (0;7) 1a

('

|

=,

Y
'
("
i

o |
z

D. (-L1)

A. (-13)
Loi giai

Chon B
Pat  =sinx = Vxe(0;7) =1 e(0;1]
Vay phuong trinh trg thanh f (t) =m. Dya va d0 thi ham sb suy ra m € [—1; l).

Cau 70: (M4 102 - 2020 Lan 2) Cho ham s6 y = f (x) c6 bang bién thién nhu hinh vé:
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C6 bao nhiéu gia tri nguyén cta tham sé M dé phuong trinh 6 f (x2 - 4x) =m c6 it nhét ba

nghiém thuc phan biét thuc khoang (0;+)?
A.25. B. 30. C. 29. D. 24.
Loi gidi
Chon B
Ta djt: g(x)=f(x" —4x).
g'(x)=(2x-4) f'(x" - 4x)
=2(x-2)(x* —4x+4)(x* —4x+2)(x* - 4x) (dva vio bang bién thién)
=2(x-2)"(x* —4x+2)x(x—4).
Mit khac:
2(0)=£(0)=-3;
g(2-v2)=g(2+42)=r(-2)=2;
2(2)=7(-4)=2
g(4)=£(0)=-3.

Ta c6 bang bién thién:
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VAV

Tir bang bién thién ta duoc: yéu cu bai toan twong duong —3 < % <2

& -18<m<12.
Vay c6 tat ca 30 gia tri ciia tham sé 7 thoa man yéu cau bai toan.

Céau 71: (M4 103 - 2020 Lan 2) Cho ham s6 f(x) c6 bang bién thién nhu sau

x —© —4 -2 0 +o0
J)

y m\z/z\ /'JroO

C6 bao nhiéu gia tri nguyén cua tham s6 M dé phuong trinh 3 (x2 — 4x) = m c6 it nhét ba nghiém

r

thuc phan biét thudc khoang (0; +OO) ?
A. 15. B. 12. C. 14. D. 13.
Loi gidi
Chon A
bat u =x>—4x (1)
Ta c6 BBT sau:

g

Ta thay:
+ V&i u < -4, phuong trinh (1) vd nghiém.

+ V61 u =—4, phuong trinh (1) c6 mot nghiém x=2>0.
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+ V&1 =4 <u <0, phuong trinh (1) ¢6 hai nghiém x> 0.

+ Voi u 20, phuong trinh (1) c6 mot nghiém x >0

Khi d6 31 (x> ~4x)=m=> f(u) :% (2), ta thay:

+ Néu % = -3 < m = -9, phuong trinh (2) ¢6 mot nghi¢ém u =0 nén phuong trinh da cho c6 mot
nghiém x>0.

+Néu -3 < % < -2 < -9 <m<—6, phuong trinh (2) c6 mot nghiém u >0 va mot nghiém u e (—2;0)
nén phuong trinh da cho c6 ba ngiém x >0.

+Néu % = -2 < m = -6, phuong trinh (2) c6 mot nghiém u = —4, mot nghiém u € (—2;0) va mot
nghiém u« >0 nén phuong trinh da cho c¢6 bén nghiém x > 0.

+Néu —2 < % <2< —6 < m< 6, phuong trinh (2) c6 mdt nghiém u < —4, hai nghiém u e (—4;0) va
mot nghiém u > 0 nén phuong trinh da cho ¢6 nam nghiém x > 0.

+Néu % =2 < m = 6, phuong trinh (2) c6 mot nghiém u < —4, mot nghiém u = -2 va mdt nghiém
u >0 nén phuong trinh da cho c6 ba nghiém x> 0.

+Néu % > 2 < m > 6, phuong trinh (2) c6 mot nghi€ém u < —4 va mot nghiém u >0 nén phuong

trinh da cho c6 mdt nghi¢ém x> 0.

Vay -9<m <6 = c6 15 gia tri M nguyén thda ycbt.

Cau72: (Ma 101 2020 Lin 2) Cho ham s6 f(x) c6 bang bién thién nhu sau:

T —0o0 —4 -2 0 —+00
f’(m) - 0 + 0 - 0 +
“+00

“+oo
f(z) \ 2 /
—2 — \ .

C6 bao nhiéu gia tri nguyén ctia tham s ,,, dé phuong trinh 5 f (x2 - 4x) =m c6 it nhat 3 nghiém phan

biét thudc khoang (0;+oo)
A. 24 B. 21. C.25. D. 20.
Loi giai
Chon C
Dit r=x>—-4x.Taco t'=2x-4=0x=2

Béng bién thién
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x| 0 2 +m0
t - 0 +
0 +o0
AR _4/
Voir=x>—4x.
x 0 2 +o0
o . o
\ 5 _2/
\ » /7

5 5 +0
0 \_3/

Dua vio bang bién thién ta c6 —3 <%g 2 < —15<m<10. Vimnguyén nén m e{—14;—13;....;10} _

Do d6 ¢6 25 gia tri nguyén cta m thoa man dé bai.

Céiu 73: (M4 104 - 2020 Lan 2) Cho ham s6 f(X) ¢6 bang bién thién nhu sau:

C6 bao nhiéu gia tri nguyén cua tham sb ,, dé phuong trinh 4 f (xz —4x) =m c6 it nhit 3 nghiém thyc
phan biét thugc khoang (0;+0)?
A. 16. B. 19. C. 20. D. 17.
Loi giai
Chon C

Tacd 4f(x2—4x):m<:>f(x2—4x):%

Pt r=x’-4x=¢=2x-4=0=x=2

Vi xe(0;40) = 1> -4
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Ta co f(t) _m

4
Phuong trinh da cho c6 it nhit 3 nghiém phan biét thudc khoang (0;-|-00)
= -3< % <2< —12<m<8 ma ,, nguyén nén me {—1 1;—10;...;0;1;...;8}

Vay c6 20 gia tri nguyén cua ,, thoa man.

Céiu 74: (MD 101 2020-2021 — POT 1) Cho ham s bac ba y = f(x) c6 db thi 1a duong cong trong hinh

bén.

S6 nghiém thyc phan biét ciia phuong trinh f ( f (x)) =11la

&
-

A. 9. B. 3. C.6

b= 2)

§
/
|

Cin clr vao do thi ham s6 da cho ta thiy:
f(x):a (a<—1)

ff(x)=1=| f(x)=0
f(x)=b(1<b<2)
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Can cir vao do thi ham sé y = f(x) ta co:
+Vé6i a < -1, phuong trinh f(x)=a c6 | nghiém.
+ Phuong trinh f (x) =0 c6 ba nghiém thuc phan biét.
+Véi 1<b<2, phuong trinh f (x) =b ¢6 ba nghiém thuc phan biét.
Cac nghiém cuta cac phuong trinh f(x) =a, f(x) =0; f(x) =b la cac nghiém phan biét.
Vay phuong trinh da cho ¢c6 7 nghiém thuc phén biét.

Cau 75: (MD 102 2020-2021 — DQT 1) Cho ham s6 bac ba y = f(x) ¢ d6 thi 1a duong cong trong
hinh v& bén. S6 nghiém thyc phan biét ciia phuong trinh f ( f (x)) =11a

f(x)=a(a<-1)
Duya vao d6 thi ham s6 y = f(x) taco: f(f(x))=1<| f(x)=1 .
f(x)=b(1<b<2)

Phuong trinh f(x) =a (a < —1) c6 1 nghiém thyec.
Phuong trinh f (x) =1 ¢6 3 nghiém thuc phan biét.

Phuong trinh f (x) =b (1 <b< 2) ¢6 3 nghiém thuc phéan biét.
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Cac nghiém trén phan biét nén phuong trinh f ( f (x)) =1 ¢6 7 nghiém thyc phan biét.

Cau 76: (MD 103 2020-2021 — DQT 1) Cho ham sé bac bén y = f(x) c6 db thi la dudng cong trong

hinh bén. S6 nghiém thuc phan biét ciia phuong trinh 1 ( f (x)) =0 la:

Dua vao do thi ta co:

fx)=a,
f(x)=0b,
fx)=c,
fx)=d,

) =0=

Ya

1

WV
VARY,

—1

B. [lo} C.12.
Loi giai
J K
1
.lll I - 'I..- l. ]
a\ b % ¢\ ! /d
\ g 1 J
a<-—1
—-1<b<0
O0<cxl
1<d
M
v=d .
A
v=c . |
-1
0
1! = b E
v=a \J .......... —

. 8.
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Phuong trinh f (x) =a vb nghiém (vi duong thang y = a khong c6 diém chung véi d6 thi ham sb
/(x)).
Phuong trinh f (x) =b c6 4 nghiém phan biét.
Phuong trinh f (x) =c ¢6 4 nghiém phén biét.
Phuong trinh f (x) =d c6 2 nghiém phén biét.
Vay phuong trinh da cho c¢6 10 nghiém.

Cau77:  (MD 104 2020-2021 — DQT 1) Cho ham s6 bac bén y = f(x) c6 dd thi la duong cong trong
hinh bén. S6 nghiém thyc phan biét cia phwong trinh f ( f (x)) =01a

A. 12 B. [i08 3 v
Loi giai
f(x)=a, a<-1
’ ) f(x)=b, —-1<b<0
Ta co f(f(x))_()@ f(x)=c, 0<c<l
f(x)=a, d>1
Tir gia thiét ta 6
Ay y=d
-_---1---'
i Y
[t\ Jo/i\ =
ERIFES
Y
l E=

Vay s6 nghiém ciia phuong trinh f(f(x))=0 14 2+4+4+0=10nghiém.
Cau 78: Chu 50 (101-2023) Cho ham s f(x)=x"-32x" +4 . C6 bao nhiéu gid tri nguyén ciia tham s6
m sao cho ing v6i mdi m , tong gi tri cac nghiém phan biét thuoc khoang (—3; 2) cta phuong
trinh f(x2 +2x+3) =m bang —4?
A. 145. B. 142. C. 144. D. 143.

Loi giai
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Phuong trinh x* +2x+3=a (a € R) c6 hai nghiém x,,x, thitaco: x, +x, =2
Phuong trinh f(x2 +2x + 3) =m(1) c6 tong nghiém bang —4
< phuong trinh (1) c6 nghiém xay ra ¢ trudng hop: 4 nghiém phan biét x,,x,,x,,x, (2)
(do khi do: (x, +x,)+(x; +x,)=—2+(-2)=—4 )

bat x* +2x+3=¢

I/
i el

Diéukién (2) < Tim m dé phuong trinh f(¢)=m c6 2 nghiém 2<1<6 (2)
Xét f(t)=1"-321>+4

t=0
"(¢) = 4¢° — 64 "(£)=0
= f'(t)=4 1= f'(1) C{t:ﬂ
t 2 1 6
f(t - 0 +
108 148

(o), AN
d A\

Yéu ciu bai todn <> 252 <m < —108 =143 sb.

Cau 79: Cau 50 (102-2023) Cho ham s6 f'(x)=x"—18x" +4. C6 bao nhiéu gia tri nguyén cta tham s6

—252

m sao cho (mg véi mdi m , tong gia tri cic nghiém phan biét thudc khoang (—4;1) ctia phuong
trinh f(x2 +4x+ 5) = m bang —8?
A. 63. B. 65. C.62. D. 64.
Loi gidi
bat t=x* +4x+5,vi xe(-41)=1<(1;10).

Nhan xét: voi 1<7<5 tasuyraco2 gia tri x cotong bang —4 (vi x, +x, =—4).
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Yéu cau bai toan twong dwong f (1) =m c6 2 nghiém phén biét 16n hon 1.

Bang bién thién cia ham s6 f'(x) trén khoang (1;10)

&L 1 3 10

f'(z) - 0 +

8204

77

Nhén xét: f(1)= f(\/ﬁ) va phuong trinh f'(¢)=m c6 t6i da 2 nghiém ¢ € (1;10).

THI1: Néu f(t) =m chico 1 nghiém 7 e (1;10) thi tong cac nghiém ctia phuong trinh x* +4x+5=¢,

s€la —4.
TH2: Néu f(t)=m c6 2 nghiém phén biét #;, € (10)=¢;t, € (l;x/ﬁ)

)c2+4x+5:t1 . i o ) , L
¢6 2 nghiém phan biét thudc khoang (—4;1). Tir d6 suy ra

Khi d¢6 mdi phuong trinh
X +4x+5=t,

tong cac nghiém la —8.
Vay me(=77;-13) va m e Z=> m € {~76;..;~14} = ¢6 63 gid tri nguyén ctia tham s6 m théa man.
Cau 80: Céu 49 (103-2023) Cho ham s6 f(x) =x* =32x" +4. C6 bao nhiéu gia tri nguyén ciia tham s
m sao cho Gmg v&i mdi m , tong gié tri cac nghiém phan biét thudc khoang (—4;1) cua phuong
trinh f(x2 +4x+5) =m bang 87
A. 81. B. 82. C. 80. D. 79.
Loi giai
biat 1=x"+4x+5,v6i xe(—41) = X +4x+5-1=0 (*).
Taco: t'=2x+4.

'=0x=-2.
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Bang bién thién:

10

Do d6, véi ¢ <1, phuong trinh (*) v nghiém.

Véi t =1 hoge 5<1<10, phuong trinh (*) c6 nghiém duy nhét.

Véi 1<t <5, phuong trinh (*) c6 hai nghiém phén biét thod man x, +x, = —4.
Yéu cau bai toan<> f(¢)=m c6 hai nghiém phén biét thudc khoang (1;5).
Xéthamsd f(t)=1" =321 +4 véi 1 (L;5).

f'(t)=4r —64t.

fl(t):0®t:4 (Do Z‘E(I;S))-

Béng bién thién:
x 1 4 5
f'(@) - 0 +
—27
J(t)
—171
—252

Duya vio bang bién thién, ta c6 yéu cau bai todn < —252 <m < —171.

Ma meZ = m e {-251;-250;...;—-172}.

Vay c6 80 gia tri can tim.

Chu 81: Cau 50 (104-2023) Cho ham s6 f'(x)=x"—18x”+4. C6 bao nhiéu gi4 trj nguyén cta tham s6
m sao cho (mg v6i mdi m , tong gia tri c4c nghiém phan biét thudc khoang (-3;2) cua phuong
trinh f(x2 + 2x+3) =m bang —4
A. 24. B. 23. C. 26. D. 25.
Loi giai

f(x):x“—l&c2 +4,TXb D=R.
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f'(x)=4x"-36x
x=0

'(x)=0< 4x’-36x=0
f(x) < 4x X @in3

Pit g(x)=f(x*+2x+3), TXD D=R.

g'(x):(2x+2)f'(x2+2x+3)
2x+2=0

g’(x):()@{f'(x2+2x+3)=0

x=-1
2 x:_l
x +2x+3=0
S S| x=0
X +2x+3=3

x=-2

_x2+2x+3:—3

Ta c6 bang bién thién:

g(-1)=r(2)=-52

g(-2)=,(3)=-77; g(0)=f(3)=-T77; g(-3)=/(6)=652; g(2)=f(11)=12467

Ta thiy ham s6 g(x) nhan duong thing x=-1 lam tryc ddi xtmg.

Do d6 tong gia tri cac nghiém phan biét thudc khoang (—3; 2) cua phuong trinh 1 (x2 +2x+ 3) =m

bang —4 khi né c6 bén nghiém phan biét.
Yéu ciu bai toan twong duong véi —77 < m < —52.
Két luan: Vay c6 24 gia tri m nguyén thoa man dé bai.
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UNG DUNG PAO HAM
|| DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

—
BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. BAI TOAN TUONG GIAO PO THI THONG QUA PO THI, BANG BIEN THIEN
Nghiém ctia phuong trinh af (x)+5 =0 1a s6 giao diém cta duong thing y = = v6i do thi
a
hamsb y=f (x)

Cau l: Cho ham s y = f(x) lién tuc trén R va c6 dd thi nhu hinh v&.

[ s
1/

S6 nghiém cta phuong trinh | f (x)| =21a

A. 3. B. 2. C. 4. D. 6.
Cau2: Cho ham s6 y=f(x)=ax*+bx* +c c6 d0 thi nhu hinh v&. Y
Phuong trinh 1—-2.f(x) =0 c6 tit ca bao nhiéu nghiém? N L--- ‘
A. 4 B. 3 | | z
C. V6 nghiém D. 2 -2 [-1 o L 2
Cau3:  Chohamsd y= f(x) c6 bang bién thién sau day.
x X 0 2 +xo

v - 0 ¥ 0 -

Hoi phuong trinh 2. f(x)—5=0 c6 bao nhiéu nghiém thyc?
A. 0. B. 1. C. 3. D. 2.
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Caud:  Chohamsd y=f(x) c6 bang bién thién nhu hinh bén.
I o 1 3 oo
y' 0 0
4 +o0
y / \ _~
s 2
S6 nghiém ctia phuong trinh f(x)-3=0 la
A. 3 B. 2 C.1 D. 0
Cau 5: Cho ham s6 y =f(x) lién tuc trén doan [—2;2] va c6 do thi 1a duong cong nhu hinh vé& bén.
Tim s6 nghiém ctia phuong trinh |f (X)| =1 trén doan [—2; 2].
A. 3. B. 5. D. 4.
X
DANG 2. BAI TOAN TUONG GIAO PO THI THONG QUA HAM SO CHO TRUGC
Cho hai dd thi y = f(x) va y=g(x).
Budce 1. Giai phuong trinh f(x) = g(x).
Budc 2. Tim
@56 giao diém?
®Hoanh do giao diém?
®Tung d6 giao diém?
Cau 6: Goi P 1a sb giao diém ciahaidé thi y=x’ —x"+1 va y=x"+1. Tim P.
A. P=0. B. P=2. C. P=1. D. P=3.
Cau7:  Chohamsd y=x*-3x" c6dd thi (C). S6 giao diém ctia dd thi (C) va duong thang y=2 la
A. 2. B. 1. C.0. D. 4.
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Cau 8: Biét rang dudng thang y =4x+5 cat do thi ham s6 y=x’ +2x+1 tai diém duy nhat; ki hiéu

(%0:%0) 13 toa do ciia diém do. Tim .

A. y,=10. B. y, =13. C. y,=11. D. y,=12.
Cau 9: Db thi ciia ham sb y=—x'—32" +1 cit truc tung tai diém co tung do bao nhiéu
A. -3. B. 0. C.1. D. -1.

Cau 10:  S6 giao diém cua duong cong y = x" —2x° +2x+1 va duong thing y=1—x la
A. 1l B. 2 C.3 D. 0

Cau 11: d6 thi ham s6 y = x* —3x? +1 va dd thi ham s y = —2x* + 7 ¢6 bao nhiéu diém chung?
A. 0. B. 1. C.2. D. 3.

Chu 12: Cho hamsb y=-2x"+5x c6 dd thi (C) Tim s giao diém cta (C) va truc hoanh.
A. 2. B. 3. C. 1. D. 0.
Cau 13: Choham s y =(x—3)(x” +2) c6 dd thi (C). Ménh dé nao dui day ding?
A. (C ) cit truc hoanh tai hai diém. B. (C ) cit truc hoanh tai mot diém.
C. (C)khong cit truc hoanh. D. (C) cit truc hoanh tai ba diém.
Cau 14: Biét rang duong thang y =x+2 cit d6 thi ham s6 y = x° —x* + x+4 tai diém duy nhat, ki hi¢u

(%557, ) 12 toa do ctia diém d6. Tim y, .

A. y,=1. B. y,=3. C.y,=-2. D. y,=4.
Cau 15:  d6 thi ham sb nao sau day cit truc tung tai diém co tung do am?
A.yzz:;. B.yzj::‘l‘. C.yzj_:;. D.y=2xx+_51.
Ciu 16: Goi M, N 1a giao diém cua duong thang y = x+1 va dudng cong y = 2xj 4 . Khi d6 hoanh d¢
X, cua trung diém I cia doan MN bing bao nhiéu?
A, x,=2. B. x, =1. C.x,=-5. D. xlz—g.

Cau 17: Cho ham sb y=x—+; c6 do thi (C) va cic duong thing d,:y=2x, d,:y=2x-2,
x—
dy:y=3x+3, d,:y=—x+3. Hoi c6 bao nhidu duong thang trong bon dudng thang
d,,d,,d,,d, di qua giao diém ctia (C) va truc hoanh.
A. 1. B. 2. C.3. D. 4.

Cau 18:  Tim sb giao diém cua d6 thi ham sé y =+/x* —4 +5 va dudng thang y=x
A. 3. B. 0. C.2. D. 1.
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DANG 3. BAI TOAN TUONG GIAO PUONG THANG VOI PO THI HAM SO BAC 3
3 Bai toan tong quat: Tim cAc gi4 tri ciia tham sb m dé dé duong thang d: y = px+q cat do thi
ham s6 (C):y =ax’ +bx* +cx+d tai 3 diém phan biét thoa diéu kién K ?
. Phwong phap giai:
Buéc 1. Lap phuong trinh hoanh d6 giao diém cta d va (C) la: ax® +bx* +cx+d = px+q
Pua vé phuong trinh bac ba va nhdm nghiém dic biét x = x, dé chia Hoocner duoc:
X=X,
(x—x,)-(ax’ +b'x+c)=0 < 5 .
g(x)=ax"+b'x+c"'=0
Buéc 2. Bé d cit (C) tai ba diém phan biét < phuong trinh g(x)=0 c6 2 nghiém phén biét khac
Ag()r) > 0 . . .
X, <& - Giai h¢ nay, tim duoc gia tri me D,.
g(x,)#0
Budc 3. Goi A(x,; px, +q), B(x;; px,+q), C(x,; px, +q) Voi x,, x, la hai nghiém ctua g(x)=0.
Theo Viét, taco: x, +x, =—— va x,x, =—
a
Buéc 4. Bién d6i diéu kién K vé dang tong va tich clia x,, x,

Thé vao s& thu dugc phuong trinh hodc bat phuong trinh v6i bién 1a m. Giai chung s& tim dugc gia

tri me D,.

z
%

Két luan: me D, N D,. R
MGt s6 cong thive tinh nl(giﬁ\z\ “thwong gap “lién quan dén cdp sé
O Tim diéu kién dé dd thi ham sé y = ax’ + bx> + cx+d cit truc hoanh tai 3 diém phén biét cé
hoanh d 1ap thanh cip sb cong.
Piéu kién can:

Gia st X,,x,,%, la nghiém ciia phwong trinh ax’ +bx* +cx+d =0

’ A A A A b
Khi d6: ax’ +bx* +cx+d = a(x —x,)(x — x,)(x — x;), dong nhat hé sé ta dwoc x, = "3,
a
A b N \ A A \ A A A -
The x, = —3— vao phuong trinh ax’* +bx* +ex+d =0 ta duoc diéu kién rang bugc vé tham so hodac
a

gid tri ciia tham sé.

Pieu kién du:

Thir cdc diéu kién rang budc vé tham sé6 hodc gid tri cua tham sé dé phwong trinh
ax’ +bx* +cx+d =0 c6 3 nghiém phan biét.

O Tim diéu kién dé dd thi ham s6 y = ax® + bx” + cx +d cit truc hoanh tai 3 diém phan biét cé
hoanh d 1ap thanh cép s6 nhan.

Piéu kién can:

Gid st x,,X,,%, la nghiém ciia phwong trinh ax’ +bx* +cx+d =0

Khi d6: ax’ +bx* +cx+d = a(x — x,)(x — x,)(x = x;), dong nhdt hé sé ta dwoc X, = 3/—1

a
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A d \ \ A A \ A A A «
Thé x, = 3|—— vao phwong trinh ax’ +bx* + ex +d =0 ta duoc diéu kién rang bugc vé tham so hodac
a

gia tri cua tham so.

Dieéu kién du:

Thu cac diéu kién rang buoc vé tham so hodc gia tri cua tham so dé phwong trinh

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

ax’ +bx* +cx+d =0 c6 3 nghiém phan biét.

Cho ham sé y = x> —3mx’ +2m . C6 bao nhiéu gia tri ctia tham s6 thuc m dé dd thi ham sé cat
truc hoanh tai ba diém phan biét c6 hoanh do l1ap thanh cép ) cong?

A. 1. B. 2. C. 3. D. 0.

Tim tit ca cc gia tri thyc cua tham s6 m dé do thi ham s y = x* —3x* +2 (C ) cit duong
thang d : y = m(x —1) tai ba diém phan biét x,,x,,x;.

A.m>=2. B. m=-2. C. m>-3. D. m=-3.

Pudng thing A c¢6 phuong trinh y =2x 41 cit db thi cia ham s y = x’ —x+3 tai hai diém
A va B véi toa d§ dugc ki hiéu 1an luot 1a A(x,;y,)va B(x,;y,) trong d6 x, <x,. Tim
Xp+yg?

A, xp+y,=-35 B. x; +y,=-2 C.x,+y,=4 D.x;+y,=7

Cho ham s6 y=x’+3mx* —m’ ¢6 d6 thi (C,) va duong thang d :y =m’x+2m’. Biét ring
my,m, (m, >m,) 14 hai gi4 tri thuc ciia m d¢ dudng thing d cit do thi (C,) tai 3 diém phan
biét c6 hoanh dd X, x,, X, thoaman x,* +x,* + x,* = 83 Phat biéu ndo sau ddy la ditng vé quan
hé gitra hai gia tri m,, m,?

A.m+m,=0. B. m’ +2m, > 4. C. m’ +2m, >4. D. m—m,=0.

Tim tat ca cac gia tri thuc ctia tham s6 m dé d6 thi ham s6 y = x* —3x? cit duong thang y = m

tai ba diém phan biét.
A. me(—oo;—4). B. me(—4;0).
C. me(0;+0). D. m e (—o0;—4)U(0;+0).

TAt ca gia tri cua tham s6 m dé d6 thi ham sé y = x° +(m2 - 2)x+ 2m® +4 cét céc truc toa do
Ox, Oy lan luot tai 4, B sao cho dién tich tam giac OAB béng 81la
A.m=%2. B. m==l. C.m=+3. D. m=+2.

Tim tit ca cac gi4 tri ciia tham s6 m dé phuong trinh x* +3x% —2 =m ¢ ba nghiém phan biét.
A. me(2;+0]. B. me(-0;-2]. C. me(-2;2). D. me[-2;2].

Puong thang A c¢6 phuong trinh y = 2x+1 cat d6 thi cia ham s6 y = x* —x +3 tai hai diém 4
va B voi toa dd duge ki hiéu 1an luot 1a A(xA;yA)Vé B(xB;yB) trong d6 x, <x,. Tim x; + y,
?

A xp+y,=-5 B. x,+y,=-2 C.x,+y,=4 D. xy+y,=7
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Cau27: Goi S 1a tap tat ca cac gia tri thuc cua tham s6 m dé phuong trinh 2x° —3x° = 2m+1 c¢6 dung
hai nghiém phan biét. Tong cac phan tir ciia S bang
3
A L B. -2, c.-2. p. L.
2 2 2 2
Cau 28:  Tim tat ca cac gia tri thuc ctia tham sb m dé duong thang y =—x+35 cit dd thi ham sé
y=x"+2mx> +3(m—1)x+5 tai 3 diém phén biét.
m#= m#=
m<1 3 3 m<
A. . B. . C. . D.
m>?2 m<l1 m<l1 m>2
m22 m>2

Cau29: Cho ham sb bac ba y= f(x) c6 dd thi (C) nhu hinh v&, dudng thing d c6 phuong trinh
y =x—1.Biét phuong trinh f(x)=0 c6 ba nghiém x, <x, <x,. Gid tri cia x,x, bing
A. 3. . D. —2 .

3 & 2
SV s .

Cau30:  C6 bao nhiéu gia tri nguyén ciia thain'sb m € [~2018;2019] dé dd thi ham s y = x* —3mx+3
va duong thang y =3x+1 ¢6 duy nhat mot diém chung?

A. 1. B. 2019. C. 4038. D. 2018.

Céau 31: Phuong trinh x* —6mx+5=5m* c6 3 nghiém phan biét 1ap thanh cip sé cong khi
A.m=0. B.m=-lvm=1. C. m=1. D.med.

Chu 32: Tinhtong tat ca cc gid tri ciia m biét dd thi hamsé y = x° +2mx” +(m+3) x+4 va duong thing
y=x+4 cit nhau tai ba diém phan bi¢t A(0;4) , B, C sao cho di¢n tich tam giac IBC bf‘mg
82 véi 1(1;3).

A. 3. B. 8. C. 1. D. 5.

Cau 33: C6 bao nhiéu gia tri nguyén ciia tham s6 m € [—2018;2019] dé d6 thi ham s6 y =x* —3mx +3 va
duong thang y =3x+1 c6 duy nhat mot diém chung?

A. 1. B. 2019. C. 4038. D. 2018.

Céu 34: Pudng thing d c6 phuong trinh y = x+4 cat dd thi ham s& y = x> +2mx? + (m+3)x+4 tai 3
diém phan biét A(0;4), B va C sao cho dién tich cua tam giac MBC bé“lng 4,véi M(1;3) . Tim tat
ca cac gia tri ciia m thoa mén yéu cau bai toan.

A.m=3. B. m=2 hoac m=3.
C. m=-2 hoac m=-3. D. m=-2 hoac m=3
Gido vién: Hupnh Viin Anh — 42 Nguyén Cw Trinh — Thudn Hoa — TP Hué — PT: 0984164935 Page 338

Chuyén luyén thi: Tuyén sinh vao l6p 10-T. ot Nghi¢gp THPT — BDKT Todn 10; 11; 12
Swu tam va bién soan



Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Tim tit ca cac gia tri thyc cia tham s6 m dé duong thing y=—x+5 cit dd thi ham sb

y=x"+2mx* +3(m—1)x+5 tai ba diém phén biét.

m*— m*—

m<1 m<l1
A. . B. . C. . D.
m>?2 m<l1 m<l1 m>2

m=>?2 m>?2

Goi S latap tat ca cac gia tri thuc cua tham s6 m dé phuong trinh 2% =3x* =2m+1 ¢o diang
hai nghiém phan biét. Tong cac phan tir ciia S bang
1 3 5

A ——. B. ——. C. —=. D.
2 2 2

N | —

Gia tri 16n nhidt cia m d& duong thing (d):y=x-m+1 cit dd thi ham sd
y=x+2(m—-2)x>+(8=5m)x+m—5 tai3 diém phan biét c6 hoanh d¢ x,,x,,x, thoa man diéu
kién x” +x7 +x; =20 la
A. 3. B. 1. C.0. D. —%.

C6 bao nhiéu gia tri cia m dé do thi ham s§ y = —2x° —3m’x* +(m3 + 2m)x+ 2 cit tryc hoanh
tai ba diém phan biét c6 hoanh d6 1a ba sb hang lién tiép cua mot cép s6 nhan?
A. 0. B. 1. C.2. D. 3.

Tim m d€dd thi (C)ctia y =x’ —3x’ +4 va duong thing y = mx+m cét nhau tai 3 diém phan
biét A(-1;0), B, C sao cho AOBC c6 dién tich bang 64 .

A. m=14. B. m=15. C. m=16. D. m=17.

Cho ham s6 y=x’—8x’ +8x ¢6 d0 thi (C) va hamsé y=x"+(8—a)x—b ¢6 do thi (P).
Biét dd thi ham s6 (C ) cat (P) tai ba diém c6 hoanh d6 nam trong [—1; 5] . Khi a dat gia tri nho

nhat thi tich ab bang
A. -729. B. 375. C. 225. D. -384.

C6 bao nhiéu gia tri nguyén cta tham s m dé duong thing y = —mx+m cat dd thi ham sd
y=x+mx’+m tai 3 diém phan biét 6 hoanh d6 x ,x,,x, thbaman —1<x +x, +x, <37
A. 6. B. 5. C. 2. D. 3.

Cho ham s6 y=x’+2mx’ +(m+3)x+4 (C,). Tét ca cac gid tri clia tham sé m dé duong
thang (d): y =x+4 cit (C,) tai ba diém phan biét 4(0;4), B, C sao cho tam gidc KBC ¢6
dién tich bing 82 véi diém K (1;3) la:

1++/137 +1++137 1++137 1-+137
:T. B m=—. C.m=T. D.sz.

2

A. m

Goi T 1a tap hop tat ca cic gia tri nguyén cia tham s6 m dé phuong trinh
x* =3x> —m’ +3m* =0 c6 ba nghiém phan biét. Tong tit ca cac phan tir cia 7 bang
A. 1. B. 5. C.0. D. 3.
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Cau 44:

Cau 45:

Cau 46:

Cau 47:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cho d6 thi ham s6 f(x)=x"+bx"+cx+d cét truc hoanh tai 3 diém phén biét c6 hoanh d¢
1 N 1 N 1
(@) (%) (%)
1 1

A. P=3+2b+c. B. P=0. C. P=b+c+d. D.P=%+—.
C

X,,X,,x;. Tinh gia tri cua biéu thirc P =

Cho ham sb bac ba y = f(x) c6 do thi di qua diém A4(1;1),B(2;4),C(3;9). Céc duong thang
AB, AC, BC lai cat @6 thi 1an luot tai cac diém M, N,P (M khac 4 va B, N khac 4 va C,
P khéc B va C. Biétring tong cac hoanh d6 cia M, N, P bang 5, gid tri cia £(0) la
A. —6. B. -18. C.18. D. 6.

Tim gia tri thuc cta tham sé6 m dé dd thi ham s6 y=x’-3x*+2 cat duong thing
d:y=m(x—1) tai ba diém phan biét c6 hoanh d6 x,, x,, x, thda man x7 +x; +x; >5.
A.m=>-3. B. m>-2 C. m>-3. D. m>-2.

Goi S latap tat ca cac gia tri cia tham s6 m dé dd thi ham s y=x" +3x" —9x+2m+1va truc

Ox c6 dung hai diém chung phan biét. Tinh tong T cia cac phan tir thudc tip S
A. T=-10. B. T=10. C.T=-12. D. T=12.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
DANG 4. BAI TOAN TUONG GIAO CUA PUONG THANG VOI PO THI HAM SO NHAT BIEN
Bai toan tong quat

ax+b

Cho ham s6 y = c6 dd thi (C). Tim tham s6 m dé duong thing d : y = ax+ B cit (C) tai hai

cx+d
diém phan biét 4, B thoa mén diéu kién K?

Phuwong phap giai
"l Budce 1.
A . \ A A . ax+b
Lap phuong trinh hoanh d¢ giao diém gitra d va (C): 7 =ax+f
X+

<::>g(x)=0{cx2 +(ﬁc+ad—a)x+ﬂd—b20, in—i.
c

, , , d
- Bé d cat (C) tai hai diém phan bi¢t < g(x)=0 c6 nghiém nghiém phan bigt #-—
c
ca#0; A>0
o ( dj . Giai hé nay, ta s& tim dugc m € D, (i)
g #0

c
-Goi  A(x;ax,+ ), B(x,;ay,+f) voi x,x, la 2 nghiém cia g(x)=0 Theo Viét:
_Pectad-a pd—-b

” ; P=xx, = - (if)

S=x+x,=
| Buwére 2.
-Bién dbi diéu kién K cho truée vé dang c6 chira tong va tich cta x,,x, (iii)
-Thé (ii) vao (iii) s& thu dugc phuong trinh hodc bat phuong trinh véi bién s6 1a m. Gidi n6 s& tim
dugc me D, (*)
-Tur (i),(*)= m e (D, " D,) va két lugn gié tri m can tim.

Mt s6 cong thive tinh nhanh “ thwong gdp “ lién quan dén twong giao giiva dwong thing

\ . +b
y =kx+ pva dé thi ham sé y ==
cx+d
. s . +b .
Gidsir d:y=hkc+ p cdtdd thi hamsé v =2 1ai 2 diém phén biét M, N .
cx +

ax+b

Voi kx+ p = cho ta phuong trinh ¢é dang: Ax* + Bx+C =0 théa diéu kién cx+d =0, ¢

cX +
A=B’>—4AC. Khi do:
1. M ikt + p). NG, + p) = N = (2, =33k, =) = MN = [ + )2
Chu y: khi min MN thi t6n tgi min A,k = const
2). OM* +ON’ = (K> + 1)(x; +x;) + (x, + x,)2kp + 2 p’
3). OM.ON = (x,.x,)(1+ k%) +(x, + x,)kp + p*
4). OM =ON < (x, +x,)1+k*)+2kp =0
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Ciu 48:  Co tit ca bao nhiéu gia tri nguyén thudc doan [—2020;2020] clia tham s6 m dé duong thang
y=x+m cat d6 thi ham sd y = — tai hai diém phan biét?
x J—
A. 4036. B. 4040. C. 4038. D. 4034.
Cau49: Duong thing y=x+2m cit dd thi ham sb y = >— 1 tai hai diém phén biét khi va chi khi
X+
- m<—1 -
A" B. . c.|™<7 D. 3<m<l.
m>3 m23 m>1
Cau 50: Tim tat ca cac gid tri thuc cia tham s m dé duong thang y =2x+4m cat d6 thi cia ham sb
y =233 12 hai diém phan biet,
x+1
A. me(—oo;+00).  B.me(—1;+00). C. me(—2;4). D. me(—o00;—2).
Cau51: Goi 4 va B la hai didm thudc hai nhanh khac nhau ctia dd thi him sé y = —> > Khi d6 do dai
x f—
doan AB ngin nhit bang
A 42, B. 4. C. 242, D. 2V/2.
Ciu52: Chohamsd y= X (C) vaduongthang d : y =—x+m.Goi S 1a tap cac s0 thuc m dé duong
x J—
thing d cit dd thi (C) tai hai diém phan biétv\;& ,B sao cho tam gidc O4B (O la gdc toa dd) co
ban kinh dudng tron ngoai tiép bang 2\/%§ﬁ\"6ng cac phan tir ciia S bang
A. 4. B. 3. & C.o0. D.§.
A TRE £ 2x-1 \ \ 2 \ Ay o g A
Cau 53: Do thihamsd y= 1 (C) va duong thang d : y = x+m . Tim tat ca c4c gia tri cuia tham so
m dé dudng thang d cat dd thi (C) tai 2 diém phén biét
A.m>-1. B. -5<m<-1.
C.m<-5. D. m <—-5 hoac m > —1.
. +3 X . ) . »
Cau54: Chohamso y= al 1 c06 do thi (C) va duong thang d : y =x—m, véi m 1a tham so thyc. Bict
X+
ring duong thang d cét (C) tai hai diém phan biét 4 va B sao cho diém G(2;-2) 1a trong tm
ctia tam gidc OAB (O 1a gbc toa d0). Gia tri cia m bang
A. 6. B. 3. C. 9. D. 5.
A \ A 3x-2m . \ A Tk, o3 L . X 1s 1 A 1A &
Caus55: Chohamso y= 1 voi m 1a tham so. Biét rang v&i moi m # 0, d6 thi ham so ludn cat
mx +
duong thang d : y =3x—3m tai hai diém phan biét 4, B. Tich tat ca cac gid tri cia m tim duoc
dé duong thing d cit cac truc Ox, Oy lan luot tai C, D sao cho dién tich AOAB bang 2 lan
dién tich AOCD bang
4
A, ——. B. 4. C. 1. D. 0.
9
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Cau 56:

Cau 57:

Cau 58:

Cau 59:

Cau 60:

Cau 61:

Cau 62:

Caiu 63:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
C6 bao nhiéu gia tri nguyén duong cua tham sb m dé duong thang y = —3x+m cét do thi

. 2x+1 .. . . ) . x
ham s6 y= s tai hai diém phan biét 4 va B sao cho trong tam tam giac O4B (O la goc

x_
toa d9) thudc duong thang x—2y—2=0?
A. 2. B. 1. C.0. D. 3.

e b e, , £ 2 \ 2
Gia st m=——, a,b€Z", (a,b)=1 la gia tri thuc cha tham s6 m dé dudng thing
a

2x+1
x—1

d:y=-3x+m cit dd thi ham s y= (C) tai hai diém phan biét 4, B sao cho trong

tam tam giac OAB thudc duong thang A:x—2y—2=0, véi O 1a gbc toa do. Tinh a+2b .

A. 2. B. 5. C.11. D. 21.
\ £ 3x+2 \ \ 2 \ 2 < .
Cho ham s0 y = T2 (C) va duong thang d : y =ax+2b—4. Puong thang d cat tai A, B
X
dbi xtmg nhau qua gdc toa do O, khi d6 T = a + b bang
A. T=2. B.T:i. C.T=4. D.T:Z.
2 2

\ s , £ PPN 2 P U £ 2x+1

Tim gia tri thyc cua tham s6 m d€ duong thang d : y =—3x+m cat do thi ham so y = n
x_

tai hai diém phan biét 4, B sao cho trong tam AOAB thudc dudng théng A: x—2y—2=0,
voi O la géc toa do.

A.m:—%. B.m:—l. C.m=0. D.m=-2.

Cho ham sd y :2_x1 c6 dd thila (C). Tim thp hop tht ca cdc gid tri a € R dé qua diem M (0;a)
x_

¢ thé ké dugc duong thing cat (C) tai hai diém phén biét d6i xtmg nhau qua diém M .
A. (—0;0)U(2;40).  B. (3;+). C. (—;0). D. (—o0;—1]U[3;400).

2x—1

C6 bao nhiéu s6 nguyén duong m sao cho duong thang y = x+m cat dd thi ham s6 y = 1
X+

tai hai diém phan bi¢t M , N sao cho MN <10.
A. 2. B. 3. C. 1. D. 4.

2x+1

x+1
phan biét A, B sao cho khoang cach tir A dén truc hoanh bang khoang cach tir B dén truc hoanh.

Cho 13 d6 thi ham s6 y = . Tim k dé duong thang d : y = kx + 2k +1 cit tai hai diém

Al B. 2 C. 3. D. 2.
5
Tim diéu kién ciia m dé duong thing y = mx +1 cit dd thi ham s§ y="— 1 tai hai diém phan
X+
biét.
A. (—0;0]U[16;+0)  B. (16;+) C. (—;0) D. (—0;0)u(16;+)
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Chu 64:  Goi M (a; b)ladiém trén dd thi hamso y = *~2 a0 cho khoang cach tir M dén duong thang
X
d:y=2x+6 nho nhit. Tinh (4a+5)"+(26-7)".
A. 162. B. 2. C. 18. D. 0.
Ciu 65:  Co bao nhiéu gia tri ciia m dé do thi ciia ham s6 y = IL cat duong thang y = x —m tai hai
diém phan biét 4, B sao cho goc giita hai dudong thing O4 va OB bang 60°?
A. 2 B.1 C.3 D. 0
Cau 66: Dé duongthang d:y=x—m+2 catdo thihamso y= _xl (C) tai hai diém phén bi¢t 4 va
x f—
B sao cho d6 dai 4B ngan nhit thi gia tri cia m thudc khoang nao?
A. me(—4;-2) B. me(2;4) C. me(-2;0) D. me(0;2)
ra : Loy : x> +3 2
Cau 67: Bict rang duong thang y =2x42m ludn cat do thi ham so y = | tai hai di€ém phéan biét 4,
X+
B v&i moi gié tri cia tham s6 m. Tim hoanh d6 trung diém cua AB?
A. m+1 B. -m—1 C. 2m-2 D. 2m+1
. A . 4 2 + 3 « R 2 ,
Cau 68: Goi (H) la 6 thi ham so0 y = al = Pbiém M(x0 ;yo) thudc (H) c6 tong khoang cach dén
X+
hai duong tiém can 1a nho nhét, véi x, <0 k]%g\ﬁ(') X, +, bang
A. -1 B. 2. & . D. 0.
Cau 69: Goi S1a tap hop tat ca cac gia tri ngtiyén ciia tham sd m dé duong thang d : y = —x + m cat d6
thi ham s6 y= —2x Tl tai hai diém phén biét A4, Bsao cho AB < 2\/5 . Téng gia tri cac phﬁn tor
x—+
clia S bing
A. —6. B. -27. C.9. D. 0.
. 2x—m’ s . ,
Cau70: Cho ham s0 y= al T c6 do thi (C,), trong d6 m la tham so thyc. Puong thang
X+
d:y=m-x cit (C,) tai hai diém A(x,;p,),B(x,;p,) véi x,<x, duong thing
d':y=2-m—x cat (C,) taihai diém C(x.;y.),D(x,5¥,) Vi x. <x,. Goi S 1a tap hop tat
ca cac gia tri cua tham sé m dé x Xy =—3. S6 phan tir cia tap S 1a
A. 1. B. 2. C.o. D. 3.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

DANG 5. BAI TOAN TUONG GIAO CUA PUONG THANG VOI HAM SO TRUNG PHUONG
. Bai toan tong quat: Tim m dé duong thing d:y=a cit dd thi (C):y= f(x;m)=ax* +bx* +c
tai n diém phan biét thoa méan diéu kién K cho trudc?
= Phuwong phap giai:
Budérce 1. Lap phuong trinh hoanh d¢ giao diém cua d va (C) 1a: ax* +bx* +c—a =0
Pit t=x">0thi )< at’ +bt+c—a =0
Tuy vao sd giao diém n ma ta bién luan dé tim gia tri m e D,. Cy thé:
e Dé d N(C)=n=4 diém phan biét < (1) c6 4 nghiém phén biét
A>0
& (2) c62nghiém ¢, ¢, théa diéu kién: 0<1, <1, ©{S>0=>meD,.
P>0
e Dé d N (C)=n=3 diém phan biét < (1) c6 3 nghiém phén biét

c—a=0
< (2) conghiém ¢, ¢, thoa didu kién: 0=¢, <t, <1 p 0 =meD,

a
e Dé dN(C)=n=2 diém phan biét < (1) c6 2 nghiém phan biét
ac<0

< (2) c6 2 nghiém trai ddu hodc co nghiém kép duong < {A =0=>meD,.
§>0

e Bé d N (C)=n=1 diém phan biét <> (1) c6 dung 1 nghiém

c—a=0
. o . 14<0 A=0
< (2) c6 nghiém kép =0 hodc & VAR =>meD,.
, = c—a=0 —>0
a

Budc 2. Bién d6i diéu kién K vé dang c6 chira tong va tich cta ¢,, 7,

Thé biéu thuc tong, tich vao s& thu dwoc phwong trinh hodc bat phwong trinh v6i bién s6 1 m. Giai
chiing ta sé tim dugc m € D,.

Két luan: me D, N D,.

O Tim diéu kién dé do6 thi ham sé y =ax* +bx> +c¢ cit truc hoanh tai 4 diém phén biét cé
hoanh d 14p thanh cép sb cong.

Taco:ax* +bx* +¢=0 (1), dat t=x>>0, thi c6: at’ +bt+c=0 (2)

A>0
Dé (1) co 4 nghiém phan biét thi (2) c6 hai nghiém phan biét dwong, tirc la: {t, +1, >0
t.t,>0

Khi d6 (1) ¢6 4 nghiém phan biét lan heot 1o —Jt,;—Jt,3\Jt;;\Jt, ldp thanh cdp s6 cong khi va chi

khi: \/g—\/Z:\/Z—(—\/Z)Q\/Ez?)\/Z@tz:%I. Theo dinh Iy Vi — et tl+t2=—2 suy ra
a
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t, = —L;t2 = —9—, két hop t,.t, = £ nén cé: 9ab® =100a’c
10a 10a a

Tém lai: Ham s6 y=ax'+bx’ +c cdt truc hoanh tai 3 diém phan biét co hoanh do lap thanh ccfp

b* —4dac>0

80 cong, thi diéu kién can va du la:

9ab* =100a’c

Céu 71: Tép tat ca cac gia tri cua tham s6 m dé phuong trinh x* —4x® +34+m =0 c6 4 nghiém phan
biét 1a
A. (-1;3). B. (=3;1). C. (2;4). D. (=3;0).

Cau 72: Tap tat ca cac gia tri cia tham s6 m dé phuong trinh x* —2mx” +(2m—1) =0 c6 4 nghiém thyc
phan bi¢t 1a

1 1
A. (E;mj\{l}. B. (1;+%). C. (5;+oo). D. R.
Ciu 73: Cho ham sd y =x*—3x*—2. Tim sb thuc duong m dé dudng thang y =m cat dd thi ham s
tai 2 diém phan bi€t 4, B sao cho tam giac O4AB vuodng tai O, trong d6 O la géc toa do.
W
A.-m=2. B.m:%. @\\v C.m=3. D. m=1.
-\4}&\

Céu 74: Duong thang y = m cat d6 thi ham s6°y = x* —x* tai 4 diém phén biét khi va chi khi

A.—l<m<0. B.O<m<l. C. m>0. D.m>—l
4 4 4

Cau 75: Mot duong thang cat d6 thi ham sé y = x* —2x? tai 4 diém phan biét c6 hoanh d6 13 0, 1, m, n
. Tinh S =m?* +n’.

A. S=1. B. §=0. C. §=3. D. S=2.

Cau 76: C6 bao nhiéu gié tri nguyén ciia m dé do thi ham s6 y =x* —4x" +(m—2)x* +8x+4 cit tryc
hoanh tai ding hai diém c6 hoanh d6 16n hon 1.

A. 8. B. 7. C.5. D. 3.

Céu77: Chohamsd f(x)=—4x*+8x’—1.C6 bao nhiéu gia trj nguyén duong ciia m dé phuong trinh
f(x)=m c6 diung hai nghi¢m phan biét?

A. 0. B. 2. C.3. D. 1.

Cau78: Chohamsd y=x*+2mx’ +m . Tap tit ca cic gi tri ciia tham s6 m dé do thi ham s6 di cho
cat duong thang y = -3 tai bén diém phan biét, trong d6 c6 mot diém c6 hoanh d6 16n hon 2
con ba diém kia c6 hoanh dé nho hon 1, 13 khoang (a;b) . Khi do, 15ab nhan gié tri ndo sau
day?

A. -63. B. 63. C. 95. D. -95.
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Ciu79: Duong thang y =m’ cit do thi ham sb y =x* — x> —10 tai hai diém phan biét 4, B sao cho
tam giac OAB vudng (O la gdc toa d9). Ménh dé nao sau day ding?
A. m*e(57). B. m* €(3;5). C. m* e(L;3). D. m* e(0;1).

Cau 80: Chohamsé y =x* —2x% —3 c6 d0 thi nhur hinh v& bén dudi. Véi gia tri nao ctia m thi phuong

trinh x* —2x° =3 =2m—4 ¢6 2 nghiém phan biét.

‘y.n
-1 o 1 o
3
=
m<0 1 1 m=0
A. 1- B. m<—. C.0<m<—. D. 1-
m=— 2 2 m>—
2 2
Céau 81:  Tim tt ca cac gia tri ciia tham s m dé phuong trinh —x* +2x” +3+2m =0 ¢6 4 nghiém phan
biét.
3 3 3
A. —2£mé—5. B. —E<m<2. C. —2<m<—5. D.3<m<4.

Cau 82:  Tét ca cac gia tri thuc cia tham s6 m, dé do thi ham sé y = x* -2(2-m)x*+m’ -2m -2
khong cit truc hoanh.
A m=~3+1. B. m<3. C. m>~3+1. D. m>3.

Chu 83: Tim tat ca cdc gié tri cia tham s6 m dé do thi ham s6y = (m+1)x* —=2(2m—3) x> +6m+5 cét

truc hoanh tai 4 diém phan bi¢t c6 cac hoanh dd x,, x,, x,, x, thdbaman x, <x, <x, <l<ux,.
A. m e(—l;%sj. B. me(-3;-1). C. me(-31). D. me(-4;-1).

Chu84: Chohamsdy=x"—(3m+2)x’+3m c6dd thila (C,). Tim m dé duong thing d:y=-1 cét
d6 thi (C,) tai 4 diém phan biét déu c6 hoanh do nho hon 2.

A.—%<m<1vém¢0 B. —%<m<1va‘1m¢0
1 | . 1 1 .
C.——<m<—vam=#0 D. ——<m<—vam=0

2 2 3 2
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|| DEKHAO SAT VA VE
PO THI CUA HAM SO

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. BAI TOAN TUONG GIAO PO THI THONG QUA PO THI, BANG BIEN THIEN

Cau 1:

Nghiém cua phuong trinh af’ (x) +b=0 13 s6 giao diém cta dudng thang y = b v6i d6 thi
a
hamsé y= f (x)

Cho hamsb y = f (x) lién tuc trén R va c6 dd thi nhu hinh vé.

Lo
N

S6 nghiém cua phuong trinh | f (x)| =2 1a

A. 3. B.2. C. 4. D. 6.
Loi giai

*Do thi y =|f(x))
- Bude 1: Giit nguyén phan db thi ciia y = f(x) ndm phia trén Ox
- Budc 2: Ly d6i xtmg phan d6 thi cia y = f(x) nim phia du6i Ox qua truc hoan.

- Budce 3: X6a phan db thi ciia y = f(x) ndm phia duéi truc hoanh

S6 nghiém cua phuong trinh | f (x)| =2 ciing chinh 14 s6 giao diém ciing d6 thi ham s6

y= | f (x)| va dudng thang y =2 . Dua vao hinh v& trén, ta thdy c6 4 giao diém.
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*Cach giai khac:

f(x)=2 N e \ A
| f (x)| =2 Fy =2 dya vao d6 thi suy ra phuong trinh da cho c6 4 nghiém
x)=-—
Cau 2: Cho ham sb y= f(x)=ax*+bx*+¢ c6 dd thi nhu hinh v&. Y
Phuong trinh 1-2.f(x) =0 c6 tit c4 bao nhiéu nghiém? N h--- ‘
A. 4 B. 3 l /\ x
C. V6 nghiém D. 2 2 oop 2
Loi gidi
Chon A
C [r=r)(e)
Xét phuong trinh: 1-2./(x)=0(1) & f(x)== < 1
2 |y=5d)
2
S6 giao diém cua dudng thing (d ) va duong cong (C ) g v6i s6 nghiém cua phuong trinh
(1). Theo hinh v& ta c6 4 giao diém => phuong trinh (1) s& c6 4 nghiém phan biét.
Ciu 3 Cho ham s6 y = f(x) c6 bang bién thién sau day.
x | - 0 2 +o0
¥ - 0 T 0 -
+ao 3
v \ \
-1 —
Hoi phuong trinh 2. f(x)—5=0 c6 bao nhiéu nghiém thyc?
A 0. B.1. C. 3. D.2.
Loi giai
5
Phuong trinh 2.f(x)—5 =0 f(x) = E(*) .
S6 nghiém ctia phuong trinh (*) bang s6 giao diém cta do thi ham s6 y = f(x) va duong
, 5 . . ) 5 .
thang y = 5 Nhin vao bang bién thién ta thay 2 d6 thi y= f(x) va y = 5 c6 3 diém chung.
Vay phuong trinh 2.1 (x)—5=0¢6 3 nghiém thyc.
Caud:  Chohamsd y=f(x) c6 bang bién thién nhu hinh bén.
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T s 1 3 oo
y 0 0
4 +oo
y O~
o 2
S6 nghiém cuia phuong trinh f (x) -3=01a
A.3 B. 2 C. 1 D. 0

Loi giai
Chon A
Taco: f (x) -3=0&f (x) =3, theo bang bién thién ta co phuong trinh c6 3 nghiém.

Cho ham s6 y =f(x) lién tuc trén doan [—2;2] va c6 do thi 1a duong cong nhu hinh vé& bén.

Tim s6 nghiém ctia phuong trinh |f (x)| =1 trén doan [—2; 2] :
A. 3. B. 5. C.6. D. 4.

3

Loi giai
Ta c6 s6 nghiém cua phuong trinh |f (X)| =114 s giao diém cta d6 thi ham sd y = |f (X)| vGi

duong thang y=1.
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DANG 2.

Cau 6:

Cau 7:

CHUYEN PE I - GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
‘ y T

Tir hinh vé ta thdy duong thang y =1 cat do thi ham s6 y = |f (X)| tai 6 diém. Vay s nghiém
cua phuong trinh |f (x)| =11a6.
BAI TOAN TUONG GIAO PO THI THONG QUA HAM SO CHO TRUGC
Cho hai @ thi y = f(x) va y=g(x).
Budc 1. Giai phuong trinh f(x) = g(x).
Budce 2. Tim
@56 giao diém?
®Hoanh do giao diém?
®Tung d¢ giao diém?
Goi P 13 sb giao diém ciahaidd thi y=x’ —x"+1 va y=x"+1. Tim P.
A. P=0. B. P=2. C. P=1. D. P=3.
Loi giai
Xét phuong trinh hoanh d6 giao diém ctia hai @6 thi y=x" —x*+1 va y=x"+1:

x3—x2+1:x2+1<:>x3—2x220<:>{x )

Voi x=0=y=1.

Véi x=2=y=35.

Nén hai d6 thi trén c6 hai giao diém I3 (O;l) va (2;5).
Vay P=2.

Cho ham s y =x*-3x” ¢6 do thi (C). S6 giao diém ctia d6 thi (C) va duong thing y=2 la
A. 2. B. 1. C.0. D. 4.
Loi giai

Sb giao diém cua do thi (C ) va dudng thang y =2 1a sb nghiém ctia phwong trinh sau:

Gido vién:
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Caiu 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

2_3+\/ﬁ

X
-3k =2ex-3x'-2=0 2 Sx=% 3+\/ﬁ.
3-J17 Vo2

2
X

Phuong trinh hoanh d6 giao diém c6 2 nghiém nén sb giao diém cua do thi (C ) va duong thing
la 2.

Biét rang duong thiang y = 4x+5 cit dd thi ham s6 y=x"+2x+1 tai diém duy nhét; ki hiéu
(x5, ) 1a toa d6 cuia diém do6. Tim y,.
A. y,=10. B. y,=13. C. y,=11. D. y,=12.

Loi giai

Phuong trinh hoanh d¢ giao diém 13 X’ +2x+1=4x+5 x’ -2x-4=0=x=2
Véi x=2=y=13.Vay y, =13

Do thi cia ham s y = —z* — 32% + 1 cit truc tung tai diém c6 tung do bao nhiéu
A. 3. B. 0. C 1. D. -1,
Loi gisi

Truc tung c¢6 phuong trinh: = 0. Thay = Ovao y = —z' — 32° + 1 duge: y = 1.

S6 giao diém cua dudng cong y =x° —2x” +2x+1 va dudng thang y=1-x la
A. 1 B. 2 C.3 D. 0
Loi giai
Chon A
Xét phuong trinh hoanh d¢ giao diém
X =2x"+2x+1=1-x
S x-2x"+3x=0

<:>x(x2—2x+3):0<:>x:0

d6 thi ham s6 y = x* —3x? +1 va d6 thi ham s6 y = —2x* + 7 ¢6 bao nhiéu diém chung?

A. 0. B. 1. C.2. D. 3.
Loi giai

Chon C

Pthdgd:
x'=3

X3 +l= 2+ T ext - -6=0< . 2<:>x:i\/§.

Do pt ¢6 2 nghiém nén do thi hai ham sé c6 2 diém chung.
Cho ham s6 y =-2x"+5x ¢6 dd thi (C) Tim s6 giao diém cua (C ) va tryc hoanh.
A. 2. B. 3. C. 1. D.O.
Loi giai
Chon B
Pthd cta (C) va tryc hoanh la:
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x=0
22X +5x =0 \/g c6 3 giao diém.
x==,|—=
2

Chu ¥: O bai toan nay hoan toan cé thé giai truc tiép bang Casio véi phuong trinh
-2x’ +5x =0, nhung chic chin thao tac bAm may s€ cham hon vi¢c tinh tay. Vi vay, Casio la
diéu khong can thiét voi cau hoi nay.

Céu 13: Cho hams6 y =(x—3)(x* +2) c6 dd thi (C). Ménh d& nao dudi day ding?
A. (C ) cit truc hoanh tai hai diém. B. (C ) cit truc hoanh tai mot diém.
C. (C ) khong cit truc hoanh. D. (C ) cit truc hoanh tai ba diém.
Loi giai
Chon B
Pthd cua (C ) va truc hoanh la:
2 x=3 o1 < \ C A, 4R
(x—3)(x + 2) =0 5 < x =3 nghia 1a (C)cit truc hoanh tai mot diem
X =-
Ciu 14: Biét rang dudng thang y = x+2 cat d6 thi ham sd y = x* —x” + x+4 tai diém duy nhét, ki hi¢u
(xo:7,) 12 toa do cta diém d6. Tim y, .
A. y,=1. B. y, =3. C.y,=-2. D. y,=4.
Loi giai
Chon A
Pthdgd:
x+2=xX-X+x+4o X - +2=0x=-1=y,=1.
CAu 15:  dd thi ham s6 nao sau day cit truc tung tai diém c6 tung do am?
x—1 x+1 x—1 2x—1
A y=——r1 B. y= . C.y= . D. y= .
4 x-3 d x+4 d x+2 4 xX+5
Loi giai
Chon C
Truc tung c¢6 phuong trinh x =0, ta thay x =0 lan luot vao cic phuong an thi chi c6 phuong
an C cho ta y:—%<0.
A . .. -2 , \ 2 \ \ 2x+4 C 1 s N
Cau 16: Goi M,N la giao diém ctua duong thang y =x+1 va duong cong y = . Khi d6 hoanh d¢
X, cua trung diém I cia doan MN bing bao nhiéu?
A x,=2. B. x, =1. C.x,=-5. D. x,z—%.
Loi giai
Chon B
2x+4 )
Pthdgd . =x+l(x#1) & x*-2x-5=0
x_
Khi do x, =22 "% _
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Cau 17:

Cau 18:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Chu y: co thé giai, tim dugc x,, =1+\/€,xN =1—\/g:>x, =1

Cho ham sb y=j§—+; c6 do thi (C) va cic duong thing d,:y=2x, d,:y=2x-2,
dy:y=3x+3, d,:y=—x+3. Hoi c6 bao nhidu duong thiang trong bon dudng thang
d,,d,,d,,d, di qua giao diém ctia (C) va truc hoanh.
A. 1. B. 2. C. 3. D. 4.
Loi giai

Chon A
Ta co (C) cit truc hoanh (y—O) tai diém M(—I;O).
Trong cac duong thing d,d,,d,,d,chicd M ed,,codnghialaco 1 duong thang di qua
M (-10).

Tim sb giao diém cuia d6 thi ham s6 y = \/m +5 va duong thing y=x
A. 3. B. 0. C.2. D. 1.

Loi giai
Cich 1: Phuong trinh hoanh d9 giao diém vx* -4 +5=x < x* -4 =x-5

x=5
f=—
x'—4=(x-5)°

x=>5
= 4 2
X' =x"+10x-29=0 (*)
Do x>5nén x*—x* =x*(x*=1)>0 va 10x—29>0. Vi vdy (*) v0 nghiém

Nhu vy phuong trinh vx* —4 +5 = x v6 nghiém hay d6 thi ham sé y =+/x* -4 +5 va duong
thang y = x khong co giao diém nao.
Cach 2:

. \ >~/2
Phuong trinh hoanh d¢ giao diém vx* -4 +5=x _Ta c6 di€u kién xac dinh *

xS—\/E
Vi didu kién trén ta ¢ Vx* —4+5=x > Jx* —4+5-x=0

3
Xét  ham s6 h(x)=x'—4+5-x. Ta cod h'(x)= 2x -1;

x'—4
h'(x)=0<2x" =+x* —4
Véi x 22 tacod 2x° >x* =4 . Véi x<—2 tacod 2x° <+/x* -4
Ta c6 Bang bién thién:
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Swu tam va bién soan



CHUYEN PE I - GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x —a0 —\E «JE -+
h'(x) - +
" +\ / -
5+.f2 5—.2

S6 nghiém ctia phuong trinhx/ﬂ +5=1x 1as6 giao diém cua db thi
y="h(x)= \/m +5—x va truc hoanh y = 0. Dua vao BBT ta thdy phuong trinh
\/m +5=x vo nghiém hay d6 thi ham s6 y = \/m +5 va duong thang y = x khong co
giao diém ndo.
DANG 3. BAI TOAN TUONG GIAO PUONG THANG VOI PO THI HAM SO BAC 3
[ Bai toan tong quat: Tim cic gia tri cua tham sé m dé dé dudng thang d : y = px+¢q cat d6 thi

ham s6 (C): y = ax’® +bx* +cx+d tai 3 diém phan biét thoa diéu kién K ?

. Phwong phap giii:

Buée 1. Lap phuong trinh hoanh d6 giao diém ctia d va (C) la: ax® +bx* +cx+d = px+q
Pua vé phuong trinh bac ba va nham nghiém dac biét x = x, dé chia Hoocner duoc:

X=X
(x—x,)-(ax’ +b'x+c)=0< ’ , .
g(x)=ax"+b'x+c"'=0
Buéc 2. Dé d cit (C) tai ba diém phan biét < phuong trinh g(x)=0 c6 2 nghiém phan biét khac

Ag(’c) > O “oe . .
X, & ’ - Giai h¢ nay, tim duoc gia tri me D,.
g(x,)#0

Budéc 3. Goi A(x,; px, +q), B(x,; px,+q), C(x,; px, +q) Vvoi x,, x, la hai nghiém ctua g(x)=0.

! !

Theo Viét, ta cé: x, +x, =—— va xx, =C;
Budrc 4. Bién d6i diéu kién K vé dang téng va tich cua x,, x,
Thé vao sé& thu dugc phuong trinh hodc bat phuong trinh v6i bién 1a m. Giai chung s& tim dugc gia
tri me D,.
Két luan: m e D, N\ D,.
M@t 56 cong thive tinh nhanh “ thuwong gip “lién quan dén cip sé
O Tim diéu kién dé do thi ham s6 y = ax® + bx* +cx +d cit truc hoanh tai 3 diém phan biét cé
hoanh d 1ap thanh cip sb cong.
Piéu kién can:
Gid st x,,X,,%, la nghiém ciia phwong trinh ax’ +bx* +cx+d =0
b

Khi d6: ax’ +bx* +cx+d = a(x — x,)(x — x,)(x = x;), dong nhat hé sé ta dwoc x, = "3
a
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A b \ N A A \ A A A -
The x, = —3— vao phuong trinh ax’> +bx* +cx+d =0 ta duoc diéu kién rang budc vé tham so hodc

gid tri ciia tham sé.

Diéu kién di:

Thir cdc diéu kién rang budc vé tham so hodc gid tri cua tham sé dé phwong trinh
ax’ +bx’ +cx+d =0 cé 3 nghiém phdn biét.

O Tim diéu kién dé do thi ham s6 y = ax® + bx* +cx +d cit truc hoanh tai 3 diém phan biét cé
hoanh d§ 1ap thanh cip s6 nhan.

Piéu kién can:

Gid st x,,X,,%, la nghiém ciia phwong trinh ax’ +bx* +cx+d =0

Khi dé: ax® +bx* +ex+d = a(x — x)(x = x,)(x—x5), dong nhdt hé sé ta dwoc X, = ‘3/—1
a

A d \ \ A e \ A A A «
Thé x, = 3|—— vao phuong trinh ax’ +bx* +cex+d =0 ta dwoc diéu kién rang bugc vé tham so hodac
a

gia tri cua tham so.
Diéu kién du:
Thu cac diéu kién rang buoc vé tham so hodc gia tri cua tham so dé phwong trinh

ax’ +bx* +cx+d =0 c6 3 nghiém phan biét.

Cau19: Chohamsd y =x’ —3mx” +2m. Cé bao nhiéu gia tri cua tham sb thuc m dé do thi ham s cit
truc hoanh tai ba diém phan biét c6 hoanh do 1ap thanh cép ) cong?
A. 1. B. 2. C. 3. D.O.
Loi giai
Chon B
Phuong trinh hoanh d6 giao diém: ¥ —3mx +2m=0 (*)
Phuong trinh ax’ + &7 + &+ d=0 c6 ba nghiém 1ap thanh cdp sd cong —— phuong trinh co

mot nghiém x, = —3£ .
a

Suy ra phuong trinh (*) c6 mét nghiém x=m.

Thay x= m vao phuong trinh (*), ta dugc n’ —3m.nf +2m=0< —2nf +2m=0 Zi;ﬂ
Thur lai:
x=1-3
® Vii m=1,taduoc ¥ -3¥ +2=0<|x=1 .
x=1++3
Do d6 m=1 théa man.
x=—1+3
® Vii m=—1,taduoc ¥ +3x¥ -2=0<|x=—-1 .
x=-1-4/3

Do @6 m= —1 théa man.
® V6i m=0,tadugc ¥ =0< x=0.
Do d6 m=0 khong thda man.
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Vay m=+1 14 hai gia tri cn tim.

Céau 20:  Tim tat ca cac gia trj thuc ctia tham sb m dé dd thi ham sé y =x* —3x> +2 (C ) cit duong
thang d : y = m(x —1) tai ba diém phan biét x,,x,,x;.
A.m>-=2. B.m=-2. C. m>-3. D. m=-3.
Loi giai
Phuong trinh hoanh d¢ giao diém ciia (C ) vad la
X =3x"+2=m(x—1) (1)
Phuong trinh (1) & x° 3%’ —mx+2+m=0< (x—1)(x’ —2x—m—2)=0
x—1=0 x=1
= f(x)=x" —2x—m—2:O<:> f(X)=x"-2x—m—2=0 (2)
Phuong trinh (1) luén c¢6 nghiém x =1, vy dé phuong trinh (1)c6 ba nghiém phéan biét thi
phuong trinh (2) phai c¢6 hai nghiém phan biét khac 1.
<:>{A':1+m—|—2>0 {m>—3<:>m>_3'
fH=0 m=-—3
Vay m > —3théa man yéu cu bai toan.
Cau2l: Duong thang A c6 phuong trinh y = 2x+1 cit do thi ctia ham sb y = x’ —x+3 tai hai diém
A va B voi toa do duoc ki hiéu lan luot 1a A(xA;yA)Vé B(xB;yB) trong d6 x, <x,. Tim
Xptyp?
A xp+y,=-5 B. x; +y,=-2 C.x,+y,=4 D.x,+y,=7
Loi giai
Phuong trinh hoanh d6 giao diém ciaAva y=x" —x+3 :
¥ oxfimordlex dri2=0e T 2 VTT
x=1=y=3
Vay A(;3);B(—=2;-3)=x, +y, =—5
Chu22: Cho ham s6 y=x"+3mx’—m’ c6 d6 thi (C,) va dudng thang d :y=m’x+2m’. Biét ring
my,m,(m, >m,) 1a hai gi4 tri thyc ciia m dé duong thing d cat do thi (C,) tai 3 diém phan
biét c6 hoanh do x,, x,, x, thoaman x,* +x," +x,* = 83 . Phat biéu nao sau day la ditng vé quan
h¢ gitra hai gia tri m;, m,?
A.m+m,=0. B. m’+2m, > 4. C. m’+2m >4. D. m —m, =0.
Loi giai
Xét phuong trinh hoanh do giao diém cua d va (Cm)
x4+ 3mx’ —m’ =m’x +2m’
<X +3mx’ —m’x-3m’ =0
& (x3 —mzx) +(3mx2 —3m3) =0
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Cau 23:

Cau 24:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
<:>x(x2 —m2)+3m(x2 —mz):O

<:>(x+3m)(x2 —m2)=0

x=-3m
Slx=m
X=-m

Dé duong thing d cat dd thi (C,) tai 3 diém phéan biét c6 hoanh do x,,x,,x; < m=0.
Khi d6, x*+x," +x,* =83 @ m* +(-m)' +(-3m)’ =83

< 83m' =83 < m=+=I1
Vay m, =1,m, =—1 hay m, +m, =0.

Tim tit ca cac gia tri thuc ciia tham s& m dé dd thi ham sé y = x* —3x* cit dudng thang y=m

tai ba diém phan biét.

A. me(—0;-4). B. me(—4;0).

C. me(0;+0). D. m e (—o0;—4)U(0;+0).
Loi giai

Chon B

X
Tacd y=x3—3x2:>y’=3x2—6x;y’=0<:>{

Bang bién thién:

X | —oo 0 2 +00
' + 0 — 0 +

0 +00
Y

Dua vao bang bién thién ta thiy do thi ham s6 y = x* —3x” cét duong thang y = mtai ba diém
phan biét khi -4 <m <0

Tat ca gia tri cta tham s6 m dé d6 thi ham sé y = x° +(m2 - 2)x+ 2m® +4 cét cac truc toa do
Ox, Oy lan lugt tai 4, B sao cho dién tich tam gidc OAB bang 8 1a

A. m=4%2, B. m=+l. C. m=+3. Q.m=i\/§.
Loi gidi
Chon D

Giao diém cua dd thi ham s6 d3 cho véi truc tung la B (O;2m2 + 4)
Phuong trinh hoanh d¢ giao diém cua do thi d3 cho véi truc hoanh 1a:

x=-2

i (m’ =2)x+2m’ +4=0 +2)(x* —2x+m* +2)=0
X (m )X m <:>(X )(x X+m ) = (x_1)2+m2+1:0 (vn)
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Giao diém cua do thi da cho véi truc hoanh la 4(-2;0).

Dién tich tam gidc ABC 1a: S = %OA.OB = %.2.(2;112 +4)=8=m=12.

Cau 25:  Tim tat ca cic gia tri cia tham sb m dé phuong trinh x* +3x* =2 = m c6 ba nghiém phan biét.
A. me(2;+0]. B. me(-0;-2]. C. me(-2;2). D. me[-2;2].
Loi giai
Xétham sd y=x’ +3x" =2, y' =3x" +6x.
Lap bang bién thién
X | —o =2 0 +00
Y + — 0 +
2 400
-0 -2
S6 nghiém ciia phuong trinh x*+3x* -2 =m(*) bang sO giao diém cta do thi ham sb
y=x"+3x* -2 va duong thang y =m.
Dua vao bang bién thién suy ra PT c6 3 nghiém phéan biét khi 2<m <2.
Ciu 26: Duong thing A cd phuong trinh y =2x+1 cét d6 thi ciia ham s§ y = x* —x+3 tai hai diém A4
va B véi toa o dugc ki hidu 1an luot 1a A(x;y,)va B(xy;y,) trong do x, <x,. Tim x,+y,
?
A, xp+y,=-5 B. x; +y,=-2 C.x;+y,=4 D. x,+y,=17
Loi giai
Chon C
Hoénh d6 giao diém la nghiém ciia phuong trinh: x* —x+3=2x+1
x=1
Gidi phuong trinh ta dugc {
X =
Vix,<x,Vay x, =Ly, =3=>x,+y,=4
Cau27: Goi S latdp tat ca cac gia tri thyc cia tham s6 m dé phuong trinh 2x° =3x* =2m+1 ¢ ding
hai nghiém phan biét. Tong cac phan tir ciia S bang
3
A. —l. B. ——. C. —2. D.l.
2 2 2 2
Loi giai
Xéthamsd: y=2x"-3x" =y =6x—-6x=> )y =0 x=0vx=1.
Bang bién thién:
X —o +3':
f(x) + - 0 +
0 0
fr( 1) /' \ /
o _]_
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Cau 28:

Cau 29:

<:>x3+2mxz+(3m—2)x=0<:>{

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

S6 nghiém cua phuong trinh da cho bang s6 giao diém cua hai db thi:
(C) 1y =2x" -3x"
d:y=2m+1
Nhin vao bang bién thién ta thdy: Phuong trinh dd cho c6 hai nghiém phan biét
omil=-1 |M=7! 1
= = 1 =>S=<-L——¢.
2m+1=0 m=—— 2

2

; . . 1 -
Vay tong cac phan tu cua S bang —1+ (—E] = 73

Tim tit ca cac gia tri thyc cua tham s6 m dé duong thing y =—x+5 cét do thi ham sb

y=x"+2mx*+3(m—1)x+5 tai 3 diém phan biét.

miz m#=
m<1 3 3 m<l1
A. . B. . C. . D.
m>2 m<l1 = m<l1 = \m>2
m=2 m>?2

Loi giai

Phuong trinh hoanh d6 giao diém chung la: x° +2mx* +3(m—1)x+5=—-x+5

X’ +2mx+3m—2=0 (1)

Puong thang y =—x+35 cit do thi ham s& y = x’ +2mx* +3(m—1)x+5 tai 3 diém phan biét

<> phuong trinh c6 hai nghiém phan biét khac 0.

m>2 2
. m#—
A=m"-3m+2>0 m<1 3
= = .
3m—2#0 2 m<1
m#—
3 m>2
Cho ham s6 béc ba y = f(x) c6 dd thi (C) nhu hinh v&, dudng thing d c6 phuong trinh
y = x—1. Biét phuong trinh f(x) 0 c6 banghiém x, <x, <x,.Gia tri cla x,x, bang
A. 3. B. —Z C. 2. D. —i.
3 2

Loi giai

Page 13
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Cau 30:

Cau 31:

CHUYEN PE I - GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x=-1
+Taco: f(x)=x-1<|x=1
x=3

f(x) laham bac banén f(x)—(x—1)=a(x+1)(x—1)(x-3)
:>f(x):a(x+1)(x—1)(x—3)+x—l; f(O):2<:>a=1.

= f(x)=(x+1)(x-1)(x=3)+x—1.

x=1=x,

Hfx)=0e (x+1)(x=3)+1=0(2)’

X, X; 1a cac nghiém cua (2) nén ta co xx; =-2.

thang y =§ nén tir d6 thi ta c¢6 phuong trinh da cho ¢c6 4 nghiém phén biét.

C6 bao nhiéu gia tri nguyén ctia tham s6 m e [—2018;2019] dé d6 thi ham s6 y=x* —3mx +3

va duong thing y =3x+1 c6 duy nhat mot diém chung?

A 1. B. 2019. C. 4038. D. 2018.
Loi giai
Phuong trinh hoanh d6 giao diém:
3
X =3mx+3=3x+1 < x —3x+2=3mx @3m=ﬂ .
X
P —3x+2 2 2 2x’'-2
Xét ham f(x)=ﬂ=x2—3+—; f'(x)=2x——2=x—2; f'(x)=0=x=1.
x X X
Bang bién thién.
X —o0 0 1 +00
(%) _ _ 0 +
+00 +00 +00
—00 0

Khi d6 yéu cau bai toan < m <0.Ma m nguyén va m € [—2018; 2019] nén c6 2018 gia tri thoa
man.
Phuong trinh x* —6mx +5=5m? c6 3 nghiém phan biét 1ap thanh cip s6 cong khi

A. m=0. C.m=1. D.med.
Loi giai

B.m=-1lvm=1.

Phuong trinh di cho twong duwong: x° —6mx+5—5m* =0.

bat y=f(x)=x’—6mx+5-5m> ¢6 f"(x)=3x"—6m; f”(x) =6x.

PT d4 cho ¢ 3 nghiém phan biét < Hamsd y= f (x) cit truc hoanh tai 3 diém phén biét
& f'(x) =0 c¢6 2 nghiém phan biét x,, x, thoa man f(x1 )f(xz) <0.

3 nghi¢m d6 1ap thanh cip sb cong nén x, —x, = x; — X, .

Suy ra, x, 1a hoanh d¢ cua tdm ddi xtmg hay 1a nghiém cta f"'(x)=0.

Cho f"(x)=0=6x=0<x=0.

Gido vién: Hupnh Viin Anh — 42 Nguyén Cw Trinh — Thudn Hoa — TP Hué — PT: 0984164935
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Cau 32:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Véi x=0taco: 5-5m* =0 m=+1.
Thur lai:

e Véi m=1 thitaco x3—6x+5:5<:>x(x2—6):0<3

x:i\/g

*V&i m=—1 thitaco: x3+6x+5:5<:>x(x2+6)=0<:>x=0

Tinh tong tat ca céc gid tri cia m biétdd thi hamsé y = x* +2mx” +(m+3)x +4 va duong thang
y=x+4 cit nhau tai ba diém phan biét A(0;4), B, C sao cho dién tich tam giac /BC bang
8V2 véi 1(1;3).
A. 3. B. 8. C. 1. D. 5.
Loi giai

Chon C
+) Goi d0 thi ham s6 y = x* +2mx” +(m+3)x+4 1a (C,) va dd thihamsé y=x+41a (d).
+) Phuong trinh hoanh d¢ giao diém cua (C,) va (d) 1a

x=0
X +2mx’ +(m+3)x+4:x+4 & X+ 2mx’ +(m+2)x:0(*) |,

X +2mx+m+2=0
+) Goi g()c):x2 +2mx+m+2.
+) (d) cét (C,,) tai ba diém phan biét <> phuong trinh (*) c6 ba nghiém phan biét
<> phuong trinh g(x)=0 c6 hai nghiém phan biét khac 0

A, >0 m —m-2>0 m<-1
= = S m>2 (a)
g(0)=0 m+2#0

m#-=2

+)x =014 hoanh d§ diém A, hoanh d6 diém B, C la hai nghiém x,, x,cta phuong trinh
g(x)=0

+) BC? =(x,—x, )2 -1—[()62 +4)—(x, +4)]2 =2(x,—x, )2 Viét phuong trinh dudng thang (d)

dudi dang x—y+4=0,tacod

a(na) ==

) S =842 @%BC.d([,(d)):&E @%BCz.[d(l,(d))T =128

@%S(mz—m—2)2=128

m_1+\/137
om-m-34=0< 2
1413

2
+) Vay tong tit ca cac gid tri m 1a 1.
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CHUYEN PE I - GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Céu 33: C6 bao nhiéu gid tri nguyén cta tham s6 m €[-2018;2019]dé d6 thi ham s6 y = x’ —3mx+3 va

duong thing y =3x+1 c6 duy nhat mot diém chung?
A. 1. B. 2019. C. 4038. D. 2018.
Loi giai
Chon D
+ Phuong trinh hoanh d6 giao diém: x* —3mx+3=3x+1 < 3mx=x" —3x+2 (1)
+ D@ thay x = 0 khong thoa.
2
+ (1)©3m:x2—3+—=f(x).
X
2 2x'-2
+ f'(x)=2x—-—="——=0x=1.
Fe)=2e- 2=
+ Bang bién thién:
X —a0 0 1 +a0
() - -0
f(x) | += +0 +0
o 0
+ Do thi ham sé y=x*-3mx+3va dudng thing y=3x+1 c6 duy nhit mot diém chung
&3m<0e m<0.
+Do meZ va me[-2018;2019] nén co 2018 gia tri.

Ciu 34: Pudng thang d c6 phuong trinh y =x+4 cat dd thi ham sd y = x> +2mx? + (m+3)x+4 tai 3
diém phén biét A(0;4), B va C sao cho di¢n tich cua tam giac MBC br:ing 4,véi M(1;3) . Tim tat
ca cac gia tri ciia m thoa man yéu cau bai toan.

A.m=3. B. m=2 hodac m=3.
C. m=-2 hoac m=-3.D. m=-2 hodc m=3
Loi giai
Chon A
Hoanh d6 giao diém cuia hai d6 thi 1a nghiém cua phuong trinh
X 42mx* +(m+3)x+4=x+4 X +2mx* +(m+2)x=0 & 2_ .
X +2mx+(m—-2)=0 (*)
Puong thang d cat d6 thi ham s tai 3 diém phan biét khi phwong trinh c6 hai nghiém phan biét
5 550 m<—1
khac0 <" ~"7 g Salm>2 .
m+2#0
m#-=2
Gia su B(x;;x,+4); C(x,;x,+4) v6i x;x, la nghiém cia phuong trinh  khi do
BC =\2(x, —x,)* =+2(x, +x,)* —8x,.x, =\/8m> —8m —16 .
1 1 1-3+4
Sype =—BC.A(M,d)= —.Bc.u —4=BC=42.
2 2 2
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Cau 35:

Cau 36:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

) m=—2
Taco m-m-6=0<
m =
Déi chiéu diéu kién ta c6 m=3.
Tim tat ca cc gia tri thuc cua tham sb m dé duong thang y=—x+5 cat d6 thi ham sb

y=x"+2mx* +3(m—1)x+5 tai ba diém phén biét.

m#— m#—

m<1 3 3 m<l1
A. . B. : C. : D. .

m>?2 m<l1 - m<l1 m>2

m>2 m>?2
Loi giai

Chon C
Ta c6 phuong trinh hoanh d6 giao diém x° + 2mx’ +3(m—1)x+5 =—x+5

=0
<:>x3+2mx2+(3m—2)x=0<:> x2 .
X +2mx+3m—2:0(1)

Yéu cau bai toan twong dwong phuong trinh (1) c6 hai nghiém phan biét, khac 0.

m#— m;tz
{02+2m.0+3m—2¢0 3
=

) m>?2 m<l "’
AN=m -3m+2>0
m<1 m>?2

Goi S 1a tap tat ca cac gia tri thuc cua tham s6 m dé phuong trinh 2x° —3x” = 2m+1 ¢6 dung
hai nghiém phan biét. Tong cac phan tir ciia S bang

A -1 B. . c.-2. p. L.
2 -2 2 2
Loi giai
Chon B
Xéthamsd: y=2x"-3x" =y =6x>—6x= )y =0 x=0vx=1.
Bang bién thién:
X - 0 1 o
f(x)

+ 0 — 0 +
0 o0
f(x) / \ /
—an -1

S6 nghiém cua phuong trinh di cho bang s6 giao diém cia hai do thi:
(C) y=2x" =3x’
d:y=2m+1

Nhin vao bang bién thién ta thiy: Phuong trinh dd cho co hai nghiém phan biét
-1

oml=-1 |7 1
= = 1 =>S=<-L——7¢.
2m+1=0 m=—— 2

2
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CHUYEN PE I - GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

. ) . 1y -3
Vay tong cac phan tir cia S bang —1+ (_Ej = 5

Cau37: Gia tri 16n nhit cia m dé duong thang (d):y=x-m+1 cit do thi ham sd
y=x+2(m—-2)x>+(8=5m)x+m—5 tai3 diém phan bi¢t c6 hoanh d¢ x,,x,,x, thoa man diéu
kién x +x) +x; =20 la
A. 3. B. 1. C.0. D. —i.

2
Loi giai
Chon A
Hoanh d6 giao diém ctia duong thang (d) va d6 thi ham s6 12 nghiém ctia phuong trinh
x’ +2(m—2)x2 +(8—5m)x+m—5 =x—m+l1
= (x—Z)[x2 +(2m—2)x—m+3] =0 =2
X +(2m-2)x-m+3=0 (1)
Puong thing (d) cat do thi ham s6 tai 3 diém phan biét < phuong trinh (1) c6 hai nghiém
<-1
- , N =(m-1) +(m-3)>0 || m<-1
phéan biét x;x, khic2 < S m>2 &
44(2m—-2)2-m+3#0 m>2
#-1
X +x,=—(2m-2
Khido, 7' 7 ( ) :
xXx, =—m+3
Theo gia thiét x7 +x2 +x2 =20 & (x, +x,)’ —2x,x, +x7 =20
m=3
o (2m-2) +2(m-3)+4=20 < 2m’-3m-9=0& 3).
m=——
Vay gia tri 16n nhat ciia m thoa méin yéu cau bai toan 13 3.
Céu 38: C6 bao nhiéu gia tri cia m dé dd thi ham s6 y = —2x° —3m’x? +(m3 + 2m)x+ 2 cit truc hoanh
tai ba diém phan biét c6 hoanh d¢ 1a ba s6 hang lién tiép ctia mot cip sé nhan?
A 0. B. 1. C. 2. D. 3.
Loi giai
Chon C
Hoanh d6 giao diém cua d6 thi véi truc hoanh 1a nghiém ciia phuong trinh
—2x7 =3m*x* + (m3 + 2m)x +2=0. (*)
Gia str d6 thi cat truc hoanh tai 3 diém c6 hoanh d¢ x,, x,, x;.
Khi d6 ta co
y= —2(x—x1)(x—x2)(x—x3) =-2x° +2(x1 + X, +)c3)x2 —2()(1962 + X, X, +x3x1)x+2x1x2x3.
Dong nhét thirc ta dugc
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Cau 39:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

3m*

X +X, +x;=— 5
2
2()61 +x2+x3)=—3m

3
—2(x1x2 + X, X, + XX, ) =m +2m <

2X,X,X, =2
17273 X X%, =1

\ A \ A A 1A A 2
Vi x,, x,, x; 1ap thanh cap s6 nhan nén x,x, = x;.

XXy + XX + XX, = —

(1)
m’ +2m

2 (o)
)

(4)

m=0

Tu (2) va (3): x, =1. Thay vao phuong trinh (*) rutra duge | m=1.

V61 m =0= phuong trinh (*) 2 +2=0x=1.

Véi m=1= phuong trinh (*): -2x"-3x* +3x+2=0&

Véi m=2= phuong trinh (*): x’+6x° -6x-1=0<

Vay c6 2 gia tri m thdéa man.

m=2

_—7+\/4_5

2

Tim m d€do thi (C)ctia y =x’ —3x’ +4 va duong thing y = mx+m cét nhau tai 3 diém phan

biét 4(—1;0), B, C sao cho AOBC c¢ dién tich bing 64.

A. m=14. B. m=15. C. m=16. D. m=17.
Loi giai
Chon C
d(0,BC
(0.BC)= ,—2+
BC=\(x, ) + (3~ 3.) = (m* +1) (3, )’
:\/(m2+1)[(x3+xc)2—4x3xc} = (m2 +1)4m
:»SAOBC:%d(O,Bc).Bczm\/Ezmam:m.
Cach 2:
Phuong trinh hoanh d6 giao diém:
x=-1
x3—3x2+4:mx+m<:>(x+1)(x2—4x+4—m)=0<:>{ x—2)2=m(*)

Swu tam va bién soan
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CHUYEN PE I - GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

m>0

Dé d cit (C) tai 3 diém phan biét phuong trinh (*) c6 2 nghiém phén biét khac —1 < { 0
m #

x=2—M:>B(2—JE;3m—m\/E)
x:2+\/;:>C(2+\/E;3m+m\/a)
@:(Z—M;Bm—mﬂ),%:(2+x/g;3m+m\/%)

= Sponc =%‘[@,WY] =m\m =64 = m=16.

(¥) =

CAu40: Cho ham s6 y=x’—8x” +8x ¢6 d0 thi (C) va hamsb y=x"+(8—a)x—b ¢6 do thi (P).
Biét d6 thi ham s6 (C ) cit (P) tai ba diém c6 hoanh do nim trong [—l; 5] .Khi a dat gia tri nho
nhét thi tich ab bing
A. —729. B. 375. C. 225. D. -384.

Loi giai
Chon B
Cach 1:
Phuong trinh hoanh d6 giao diém 12 x> —8x* +8x=x>+8—a)x—b <= x* —-9x* +ax+b =0 .
m+n+p=9
Goi m,n, p 1a 3 nghiém ctuia phuong trinh ta césmn+np+ pm=a
mnp =—b

Do (C ) cit (P) tai ba diém c6 hoanh d6 nim trong [—1;5] nén

(m+1)(n+1)(p+1)=0 mnp+(mn+np+ pm)+(m+n+p)+1>0

=

S-m)(S5-n)(S-p)=20 —mnp +5(mn+np+ pm)—25(m+n+ p)+125>0
Cong vé theo vé cua hé phuong trinh trén ta co
6(mn+np+ pm)—24(m+n+ p)—-124>0< mn+np+ pm=>15=a>15.

A >-25
Dau bang xay ra khi e < mnp=-25=b=25

mnp < -25
Vay tich ab =375.
Cach 2: Phuong trinh hoanh do giao diém la
¥ —8x*+8x=x"+(8—a)x-b<x —9x* +ax+b=0 .
Khi d6 phuong trinh ¢6 3 nghiém nam trong [—1;5] )
Pit f(x)=x"-9x* +ax+b suy ra f'(x)=3x>—18x+a. Pé phuong trinh c6 3 nghiém nam
trong [-1;5] thi f'(x)=3x"-18x+a=0 c6 hai nghiém phan biét thudc [-1;5]<
a=-3x"+18x ¢0 hai nghiém phan biét thudc [-1;5].
Xét ham sd g(x)=-3x>+18xsuyra g'(x)=—6x+18,tacod g'(x)=0< x=3.
Béng bién thién cta y = g(x)
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Cau 41:

Cau 42:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

x |-l 3 5
g'(x) + 0 -
27
2(x) / \.
21 15

T BBT tacd 15<a <27 suy ra gia tri nho nhat cia ¢ bang 15 khi x =35, khi d6 b=25.
Vay tich ab =375.

C6 bao nhiéu gia tri nguyén cta tham s m dé duong thang y = —mx+m cat dd thi ham s
y=x+mx’+m tai 3 diém phan biét 6 hoanh d6 x ,x,,x, thbaman —1<x +x, +x, <37
A. 6. B. 5. C. 2. D. 3.

Loi giai
Chon C
(d)yz—mx+m, (C)y =x +mx’ +m.
Phuong trinh hoanh d¢ giao diém ciia (d) va (C): x*+mx® +mx =0 (1)
x=0
=
x> +mx+m=0 (2)
Goi x,x, 1a 2 nghiém cua phuong trinh (2) , X, =0.
(1)0(’) 3 nghiém phan bi¢t < (2) co 2 nghiém x ,x, phan bi¢t va khac 0.

0 @me(—oo;O)u(4;+oo).

{A>O,A:m2—4m
=

(l)cé 3nghiém phén biét x ,x,,x, théa —1<x, +x,+x,<3,v6i x, +x,=-m, x, =0.
& —-l<-m<3

& -3<m<1,ma me(—oo;O)u(4;+oo), meZ

:>me{—2;—1} .Vaycod 2 gidtri m.

Cho ham s6 y = x’ +2mx’ +(m+3)x+4 (Cm) Tt ca cac gia tri cia tham s6 m dé duong
théng (d):y:x+4 cit (Cm) tai ba diém phén bict A(0;4), B, C sao cho tam gidc KBC co6
dién tich bing 82 véi diém K (1;3) la:

1++/137 +1+/137 1£/137
= B m=——7. C.m=—. m=——-—

2 2 2 2
Loi giai

A. m

Chon C
Phuong trinh hoanh d¢ giao diém cua (C,,) va (d) la:

X 42mx’ +(m+3)x+4=x+4 (1)
& X0+ 2mx’ +(m+2)x:0

Rt x.[x2 +2mx+(m+2)} =0
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x=0=>y=4
= ’ .
x> +2mx+m+2=0 (2)
(d) cét (C,) tai ba diém phan biét
<> (1) c6 ba nghiém phan biét

<> (2) c6 hai nghiém phén biét khac 0

, m>?2 m>2
A>0 m* —m-2>0
<9, & S m<-l| |Im<-1.
0°+2mO0+m+2=0 m+2#0
m#—2 m#—2

Khi d6, (2) c6 hai nghiém phan biét x, va x, twong ing ciing 1a hoanh do ciia B va C.

= B(x;x,+4) va C(x,;x,+4).

= KB =(x,—1;x,+1) va KC=(x,~1;x,+1).

|(x1 —1)()62 Jrl)—(x2 —1)(x| +l)|
2

Theo d& bai: S, =8v2 & |3, —x,[ =82 & (x,-x,) =128 & §? 4P =128

144137
—

= Sixsc = :|xl—x2|.

o (2m) —4(m+2)=128 = m

Vay tat ca cac gia tri m thoa dé1a m =

1+£+/137
—

Caud43: Goi T 1a tap hop tit ca cac gia tri nguyén cua tham s6 m dé phuong trinh
x* =3x —m’ +3m* =0 c6 ba nghiém phan biét. Tong tit ca cac phan tir cia 7 bang
Al B. 5. C.0. D. 3.
Loi giai
Chon A
Cach1: Taco x’ =3x" —m’ +3m’ =0 = x° =3x> =m’ =3m*> & f(x) = f(m)
Xét ham sd f(x) = x* —3x7.

£ =36 =61, () =0 {’“
X
=0 =0
=07

X
X
f(x)=—4<:{x:2 .
x=-1

I'()

f(x)
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Cau 45:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
-l<m<3
Dua vao bang bién thién, suy ra ¢ ba nghiém phan biét <> —4 < f(m)<0 {m =0
m#2
Suy ra T = {1}. VAy tong tat ca cdc phan tir cia T bang 1.
0

Cach 2: Tacod x° —=3x> —m’ +3m’ :O<:>(x3 —m3)—3(x2—m2)

<::>(x—m)[x2 +(m—3)x+m2 —3m]=0

xX=m
< x2+(m—3)x+m2—3m20 (*)

Phuong trinh da cho c¢6 3 nghiém phéan bié¢t < (*) c6 hai nghi¢m phan biét, khic m

@{A=(m3)2 ~4(m*3m)>0 {(m—3)(—3m—3)>0

m2+(m—3)m+m2—3m¢0 3m*—6m#0
—-1<m<3

<Ssmz0 =>m=1.
m#2

Suy ra 7 = {1}. VAy tong tat ca cdc phan tir ciia T bang 1.

Cho d6 thi ham s6 f(x)=x"+bx"+cx+d cét truc hoanh tai 3 diém phén biét c6 hoanh d¢
1 1 1

X,,X,,X,. Tinh gia trj ctia bieu thirc P=———+———+———.
1 () f(x) f(x)
A. P=3+2b+c. B. P=0. C. P=b+c+d. D.P:L+l.
2b ¢
Loi giai

Chon B
Vi x,,x,,x; la ba nghi¢ém cua phuong trinh bac ba f(x) =0= f(x) = (x—xl)(x—xz)(x—x3)

Taco f'(x)=(x—x)(x—x,)+(x—x,)(x—x)+(x—x)(x—x,).
I(n)=(x—x)(x —x,)

Khi do: 1 f'(x,)=(x, —x;)(x, —x,)
S1(%) = (%= %) (x; —x,)
Suyra P= ! + 1 + !

(r=x) (o —xy) (3 —x)(n—x) (6 —x)(%-x,)
_ (x2 —x3)—(x1 —x3)+(x1 —x2) _0.
(xl _xz)(xl _xz)(xz _xs)
Cho ham s6 bac ba y = f(x) c6 do thi di qua diém A4(L;1),B(2;4),C(3;9). Céc duong thing
AB, AC,BC lai cat @6 thi 1an luot tai cac diém M, N,P (M khac 4 va B, N khac 4 va C,
P khac B va C. Biét ring tong cac hoanh do cua M, N, P bang 5, gid tri cua /(0) 1a

A. 6. B. -18. C. 18. D. 6.
Loi giai
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Cau 47:

CHUYEN PE I - GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Chon B
Tur gia thuyét bai todn ta gia st f(x)=a(x—1)(x-2)(x=3)+x" (a=0)
Taco: AB:y=3x-2, AC:y=4x-3, BC:y=5x-6.

Khi do:
Hoanh do cua M 1a nghiém cua phuong trinh: a(x, —1)(x, —2)(x, —3)+x,” =3x, -2
& a(xy, ~1)(x, ~2)(xy =3)+(x, ~1)(xy ~2) =0 = a(x, ~3)+1=0 < x, =3

a

Hoanh do cia N 1a nghiém cua phuong trinh: a(x, —1)(x, —2)(x, —3)+x,” =4x, -3

& a(xy —1)(xy =2)(x, =3)+ (5, ~1) (35 =3) =0 = a(x, ~2)+1=0 = x, :2—%.

Hoanh d0 cua P 1a nghiém cua phuong trinh: a(x,—1)(x, —2)(x,—3)+x," =5x, -6

& a(x,—1)(x,-2)(xp=3)+ (5, -2) (1, ~3) =0 & a(x, ~1)+1=0 & x, :1_5

N X , 3
Tu gia thuyét ta co; x,, +x, +x, =5 6—-—=5<a=3.
a

Do dé: f(x):3(x—1)(x—2)(x—3)+x2
f£(0)=-18.

Tim giad tri thuc cia tham s6 m dé dd thi ham s y=x’-3x*+2 céit duong thing
d:y= m(x—l) tai ba diém phan biét c6 hoanh d¢ x,, x,, x, thoa man xf + x22 + x22 >35.
A.m>-3. B. m>-2 C. m>-3. D.m>-2.

Loi giai
Chon D
Phuong trinh hoanh d6 giao diém:

x3—3x2+2=m(x—1)<:>x3—3x2—mx+m+2=0
(x> -2 2)=0 %=
S (- -2eom=2)=0 e g(x)=x?—2x—(m+2)=0 (*)°
DE hai d9 thi cit nhau tai ba diém phan biét thi phuong trinh (*) phdi c6 hai nghiém phan biét
A>0 P+(m+2)>0 {m>—3
= =
g()#=0  [1-2-m-2=20

Goi x,, x, la hai nghiém phuong trinh (*) .

khac 1 <:>{

. : X, +x; =2
Theo dinh ly Viét ta co6 .
Xy, =—(m+2)
Theobaitacd x’ +x; +x; >S5 1+x, +x; >5 x; +x; >4
S (n+x) —20x, >4 ©4+2(m+2)>4m>-2.

So sanh voi diéu kién & trén suy ra m > 2.
Két luan: m >—2 théa man yéu cau bai toan.

Goi S 1a tap tit ca cac gia tri ciia tham s6 m dé do thi ham s6 y = x* +3x* —9x +2m +1va truc
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Ox c6 dung hai diém chung phan biét. Tinh tong T cia cac phan tir thudc tip S
A. T=-10. B. T=10. C.T=-12. D. T=12.
Loi giai
Chon C
Hoanh d¢ giao diém cia dd thi ham s6 y=x’ +3x> —9x+2m+1va tryc Ox la nghiém cua
phuong trinh : x* +3x* —9x+2m+1=0< —x’ -3x +9x =2m+1.
Xéthamsé f(x)=—x"—3x" +9x.
Tap xac dinh: D=R.

=1
f'(x)=-3x"-6x+9, f'(x)=0 = -3x —6x+9=0<:>[x ;
X=-
Béng bién thién:
X —0 -3 1 +ao
f(x) - 0 + 0 -

+o
e \_2? - \

D6 thi ham sé y = x* +3x% —=9x+2m +1 cét truc Ox tai hai diém phan biét khi va chi khi dudng

thang y=2m+1 cit dd thi ham s6 f(x)=—x’—3x”+9x tai hai diém phén biét.
2m+1=5 m=2
=
2m+1=-27
Téng cla cac phan tir thudc tap S la: T=-14+2=-12.
DANG 4. BAI TOAN TUONG GIAO CUA PUONG THANG VOI PO THI HAM SO NHAT BIEN
Bai toan tong quat

Tir bang bién thién suy ra :[ =85= {—14;2} .

m=-14

ax+b

Cho ham s6 y = c6 do thi (C). Tim tham s6 m dé duong thang d : y = ax+ B cat (C) tai hai

cxX+
diém phan biét A, B thoa man diéu kién K?

Phwong phap giai
"l Budce 1.
A . \ A 2 . ax+b
Lap phuong trinh hoanh d¢ giao diém giita d va (C): i ax+ B
cx +

<:>g(x)=0¢cx2 +(ﬂc+ad—a)x+ﬂd—b=0, Vx;t—i.
c

- Pé d cit (C) tai hai diém phan biét < g(x)=0 c6 nghiém nghiém phan biét A
C
ca#0; A>0
o ( d} . Gidi h¢ nay, ta s& tim dwoc me D, (i)
gl—1#0

c
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-Goi  A(x;ax,+B), B(x;;ay,+f) voi x,x, la 2 nghiém cia g(x)=0 Theo Viét:

d— d-b
petrad—a 2 P:xlxzzﬂ (if)
ca ac

S=x+x,=-

| Bude 2.
-Bién doi diéu kién K cho trudc vé dang co6 chira tong va tich ciia x,,x, (iii)

-Thé (ii) vao (iii) s& thu dugc phuong trinh hogc bt phuong trinh véi bién s6 1a m. Giai no s& tim
dugc me D, (*)
-Twr (i),(*)=>me(D,ND,) va két luan gia tri m can tim.

Mt 56 cong thive tinh nhanh “ thwong gap “ lién quan dén twong giao giiva dwong thing

\ . +b
y =k + pva dd thi ham s6 y =

cx+d

S S P i ax+b . .2 o ga
Gid sit d .y =kx+ p cat do thi ham so y = y tai 2 diém phan biét M, N .

cx +
+ .
Voi kx+ p = o cho ta phwong trinh ¢6 dang: Ax’ +Bx+C =0 théa diéu kién cx+d #0, co
cx +

A=B>—4AC . Khi do:

D). M ik, + ) NG, + p) = MV = (3, = 3:k(x, =) = MN = [ + )=
Chii y: khi min MN thi ton tai min A,k = const

2). OM* +ON* = (k> +1)(x} + x3) + (x, + x,)2kp + 2 p°

3). OM.ON = (x,.%,)(1+ k*) +(x, + x,)kp + p*

4). OM =ON < (x,+x,)(1+k*)+2kp =0

Ciu 48:  C0 tit ca bao nhiéu gia tri nguyén thudc doan [—2020;2020] clia tham s6 m dé duong thang

y=Xx+m cat do thi ham s6 y = tai hai diém phan biét?

x—1
A. 4036. B. 4040. C. 4038. D. 4034.
Loi giai
Chon A
, . \ A .2 , \ 2 \ \ 2x-3
Ta c6 phuong trinh hoanh d¢ giao diém cua duong thang y = x+m va duong cong y = 1

2x-3

x—1

x+m= <:>(x+m)(x—l):2x—3 (x;tl).
Sx+mx—x—-m=2x-3x° +(m—3)x—m+3=0 (*)

Tacd A=(m—-3) —4(-m+3)=m> —6m+9+4m—12=m*—2m-3.

Pé duong thing y = x+m cit d6 thi ham s y = tai hai diém phan biét thi phuong trinh

x —
(*) c6 hai nghi¢m phan biét khac 1.
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A>0 m*=2m—-3>0 m<-—1
&9, < & .
IP+(m-3).1-m+3=0 10 (Id) m>3
m<-1 {—2020Sm<—1
nen

3<m<2020
—2—(-2020)

Theo gia thiét: —2020 < m <2020 va {
m>3

Vi meZ va -2020<m < —1, suy ra co +1=2019 gid tri nguyén m .

2020-4 e
Vi meZ va 3<m<2020, suy ra cé f+1:2017 gia tri nguyén m .

Tom lai c6 tat ca 201942017 = 4036 gié tri nguyén cia tham sb m .

. Lo . -3 : . .
Cau49: Duong thang y =x+2m cat do thi ham so y = al 1 tai hai diém phan biét khi va chi khi
X+
-1 m<—1 -
AT B. . c |73 D. 3<m<l.
m>3 m23 m>1
Loi giai
Phuong trinh hoanh d6 giao diém cila hai do thi ham sé da cho
- x+2m)(x+1)=x-3
al 3=x+2m @{( )( ) & X2+ 2mx+2m+3=0 (*)
x+1 x#-1
Dé do thi cua hai ham s6 da cho cit nhau tai hai diém phan biét thi phuong trinh (*) phai c6 hai
o A .y e e A ) m<-1
nghiém phan bi¢t. Khi d6 m phai thoa man A(*) >0 m -2m-3>0< 3
m>
Al A s e £ lm<—1
Vay tap hop céac gia tri cua tham s6 m 1a { .
m>3
Cau 50:  Tim tat ca cac gia tri thuc cua tham s m dé duong thang y = 2x+m cat do thi ciia ham s
» =3 (4i hai diém phan bict.
x+1
A.me(—oo;+oo). B.me(—l;—l—oo). C.mE(—2;4). D.mE(—oo;—2).
Loi giai
Chon A
Phuong trinh hoanh d6 giao diém: x—ﬁ =2x+m (¥), véi diéu kién xac dinh x=—1.
X
Bién d6i vé thanh: 2x> + (m+Dx+m—3=0 (**).
Theo yéu cau dé bai, phuong trinh can c6 hai nghiém phan biét khac —1, tic 1a;
A=(m+1)Y —42.(m—3)>0 m> —6m+25>0
) VAN & me(—o0o;+00).
2.(=1) +(m+1).(-1)+m—-3=0 —2=0
Cau51: Goi 4 va B 1a hai diém thudc hai nhanh khac nhau ciia d6 thi ham s6 y = al 5 Khi d6 do dai
%=
doan AB ngéan nhat bang
A. 442, B. 4. C. 242. D. 24/2.
Loi giai
Chon B
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CHUYEN PE I - GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

yl\

"y

X
x—2
hai nhanh cta (C) (a<2<b).

Tacé:@=(b—a; b —Lj= b—a;b;a .
b-2 a-2 (b—2)(2—a)

2
Ap dung BDT Cési ta c6: (h—2)(2-a) < (b=a)

a

Ham s y =
Y a—2

¢6 dd thi (C) nhu hinh v&. Goi 4 (a; j va B (b;%) 14 hai diém thudc

216

2
Suy ra: ABZ:(b—a)2+ (b—a) > 2(b—a)2+ o4 >
[(b-2)(2-a)] (b—a)
— AB >4 . DAu bing xdy ra khi va chi khi a=2-~/2 va b=2++/2.
Viy 4B, =4.

Cho hamsé y = Ll (C) vaduongthang d : y =—x+m.Goi S 1a tap cac s0 thuc m dé duong
x—

thing d cit dd thi (C) tai hai diém phan biét 4, B sao cho tam gidc OAB (O la gbc toa do) co

ban kinh dudng tron ngoai tiép bang 2. Tong cac phan tir ciia S bang

A. 4. B. 3. C.0. D. 8.
Loi giai
Chon A
Xét phuong trinh S m, .
x_

Phuong trinh twong duong x* —mx+m =0 (1).
Do thi (C) va duong thing d cit nhau tai hai diém phan biét 4 va B khi va chi khi phuong
trinh (1) c6 hai nghiém phan biét x =1 diéu kién can va dula m <0vm>4.

Khi d6 hai giao diém 1a A(x,;—x, +m); B(x,;—x, +m).

m
Ta 6 OA=~m" —2m;0B ='m* —2m; AB = 2(m2—4m);d(0,d):%.
I 1 |m| ; OA.OB.AB
S, =—.ABd(0,d)=— 12 \2(m* —4m) = 22
8048 ( ) 2\/5 ( ) AR
Gido vién: Huynh Vin Anh — 42 Nguyén Cu Trinh — Thugn Hoa — TP Hué — DT: 0984164935 Page 28

Chuyén luyén thi: Tuyén sinh vao l6p 10-T. ot Nghi¢gp THPT — BDKT Todn 10; 11; 12
Swu tam va bién soan



Cau 53:

Cau 54:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

1 M > B (m* —2m)AJ2(m* —4m)
Suy ra 2.\/5«/2(m 4m) = e,

m=0 (/)
<:>m2—2m:4|m|<:> m=6 (n) .
m=-2 (n)

Vay tong cac phan tir ciia S bang 4.

A . X 2x—1 2 . K, o _r cr e J4
D6 thi ham so y=1— (C) va duong thang d : y = x+m . Tim tat ca cac gia tri cua tham so
-X

m dé duong thang d cit dd thi (C) tai 2 diém phan biét

A.m>-—1. B. -5<m<-1. C.m<-5. D. m< -5 hoac
m>—1.
Loi giai
Chon D
\ £ 2x-1 (g
Hamso y = c6 tap xac dinh D:R\{l}.
Lap phuong trinh hoanh d giao diém: =——=x+m (x#1)
- X
2x—1= —x’ - ‘+(m+1)x—(m+1)=0 (*
gL x+m—x mx@x(m Jx—(m+1)=0 (*)
x#1 x#1

Dudng thang d cdt do thi (C) tai 2 diém phan biét

< phuong trinh (*) co 2 nghiém phan biét x#1

A>0 m*+6m+5>0 .
<9, = < m <=5 hodc m>-1.
P +(m+1)—(m+1)#0 1#0 (t/m)

x+3

Cho ham sb y = c6 dd thi (C) va dudng thing d : y =x—m, véi m la tham s thyc. Biét

x+1
ring duong thang d cét (C) tai hai diém phan biét 4 va B sao cho diém G(2;-2) la trong tm

ctia tam gidac OAB (O 1a gbc toa d0). Gia tri cia m bang

A. 6. B. 3. C. 9. D. 5.
Loi giai
Chon A
. e x+3 , ' _2 \ \ < LA A
Hamso y = co y' = ~<0, Vxe D vaduong thing d:y=x—m c6hé s0 a=1>0
x+1 (x+1)

nén d luodn cit (C) tai hai diém phan bict A(xA;yA) va B(xB;yB) v&1 moi gié tri ciia tham $6
m.

x+3
x+1

Phuong trinh hoanh d6 giao diém cia d va (C ) la: xX—m

ex—-mx-m-3=0 (x;t—l).

Suy ra x,, x, la 2 nghiém ctia phuong trinh x* —mx—m—-3=0.

Theo dinh 1i Viet, taco x, +x, =m.
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Mt khac, G(2;-2) 1a trong tdm cua tam gidc O4B nén X, +x, + X, =3x,
Sx,+x;=6

Sm=6.

Vay m =6 thoa man yéu cau dé bai.

. 3x-2 . S . L . ,
Cau55: Chohamso y= al ’ln voi m 1a tham s6. Biét rang v&i moi m # 0, d6 thi ham so ludn cat
mx +
duong théng d:y=3x—-3m tai hai diém phan bié¢t 4, B. Tich tat ca cac gia tri cuia m tim dugc
dé duong thang d ciat cac truc Ox, Oy lan luot tai C, D sao cho dién tich AOAB bang 2 lan
dién tich AOCD bang
A. —g. B. 4. C. -1. D. 0.
Loi giai
Chon A
. . ., 3x—2m 5
V61 m # 0, xét phuong trinh =3x-3m < 3x" -3mx—-1=0.
mx +1
Goi toa d6 cac giao diém ctia d véi do thi ham sé di cho 1a: A(x33x,—-3m), B(x,;3x,—3m).
Toa d6 cac diém C, D 1a C(m;0) va D(0;-3m).
Goi h= d( 0.4) thi % 1a chiéu cao ctia cac tam giac O4AB va OCD.
o ek 1 1
Theo gia thict: S, =25, ,0p < EAB.h = Z.ECD.h < AB =2CD < AB’ = 4CD’
& (35 -0) +[3(n-x)] =4[ m +(-3m)'|
= lO(x1 —X, )2 =40m’ < (x1 +x, )2 —4x,x, =4m’
<:>mz+i:4m2 o mt :i<:>m=ig.
3 9 3
Vay tich cac gia tri cia m la 5
Cau56: Co bao nhiéu gia tri nguyén duong ciia tham sé m dé duong thang y = —3x-+m cat dd thi
. 2x+1 .. . . . . x
ham s6 y= Xt tai hai diém phan biét 4 va B sao cho trong tdm tam gidc OA4B (O la goc
x —
toa d6) thudc dudng thing x —2y—2=0?
A. 2. B. 1. C.0. D. 3.
Loi giai
Chon C
. N A s LR 2x + 1
Phuong trinh hoanh d¢ giao diém: —3x+m = 1
x J—
Voéi didu kién x =1, = 3x° —(m+1)x+m+1=0
\ 2 S o4l T 1a A 2x+1 o A 1A \ .
Puong thang y = —3x+m cat do thi ham sd y = tai hai diém phan biét 4 va B khi va
x p—
chi khi phuong trinh c6 hai nghiém phan biét khac 1, diéu kién:
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Cau 57:

Cau 58:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

m<—1

(m+1) =12(m+1)>0 o [ —10m =110
m>11"

3.0 —(m+1).1+m+1=0 [3=0

Khong mat tinh tong quat, gid st 4(x,;—3x, +m), B(x,;—3x,+m) v6i x,, x, 1a hai nghiém

. . 1
phan biét phuong trinh . Theo Vi-et ta c6: x, +x, = ﬂ

. 1 m—1
Goi M latrung diém AB,tacoé: M [%,mT] Gia su G(x; y) la trong tdm tam giac OAB

- Viy G[m_ﬂ;m_—l],
1 9 3

Mit khac, diém G thudc dudong thing x—2y—2=0 nén ta co: ’"9 YL,y

11 o R , , O W
Sm= —?). Do d6 khong c6 gia tri nguyén duong cia m thoa man yéu cau bai toan.

Gia su m:—é, a,beZ", (a,b)zl la gid tri thuc cua tham s6 m dé duong théng
a

2x+1
x—1
tam tam giac OAB thudc duong thing A:x—2y—2=0,v6i O 1a gbc toa do. Tinh a+2b .
A. 2. B. 5. C.11. D. 21.

Loi giai

d:y=—3x+m catdd thi ham s§ y = (C) tai hai diém phan biét 4, B sao cho trong

Chon D
Phuong trinh hoanh d6 giao diém: 2x +11 =—-3x+m, x=1.
x —

=3x" —(m+1)x+m+1=0 (*).

Dé (C) cét d tai hai diém phan biét thi (*) phdi c6 hai nghiém phén biét khac 1. Suy ra
(m4+1) —12(m+1)>0
3.0 —(m+1).14(m+1)=0

m+1<0
=
m+1>12

m<—1
m>11"

Khi d6 A(x;—3x,+m), B(x,;—3x,+m), v6i x, va x, 1a nghiém cta phuong trinh (*) dong
thoi thod mén x, +x, = m_+1

Goi G la trong tam ciia AOAB , ta co G[mT—H,mT—I] .
a=11

b=5"

Ma G € A nén m;1—2m3_1—2:0:>m:—%.8uyra{

Vay a+2b=21.

3x+2
x+2°
d6i xtng nhau qua gdc toa 6 O, khi d6 T = a + b bing

Cho ham s6 y = (C) va duong thang d : y = ax+2b—4 . Puong thang d cit tai A, B
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A.T=2. B.T=>. C.T=4. Q.T:Z.
2 2
Loi giai
Chon D
2
Xét phuong trinh hoanh d¢: 3xi2 =ax+2b—4;x=-2.
X

& ax’ +(2a+2b—7)x—10=0(*).

Puong thing d cat tai hai diém phéan biét A, B khi phuwong trinh c6 hai nghiém phan biét
a=0

< 1(2a+2b—7) —4a(4b—10)>0(2%)
420

Goi A(x;ax, +2b—4); B(x,;ax, +2b—4).

. . x +x,=0 X, +x,=0
Do A, B d6i xting nhau qua gécOnén{ . <:>{ b

4b—8=0 b=2
Theo Viét cua phuong trinh ta cé x, +x, = w.
a

:w:m:n—za—zb:o:m:%

3
Thay 1%~ 2 vao didu kién thay thoa man,
2

b—
Vay a+b=—
A X - , % PRI 2 Lo aX s 1a £ 2x+1
Cau 59: Tim gia tri thuc cua tham s6 m de duong thang d : y = —3x+m cat do thi hamso y = "
x_
tai hai diém phan biét 4, B sao cho trong tim AOAB thudc duong thaing A: x—2y—2=0,
voi O la géc toa do.
A.m:—ﬂ. B.m:—l. C.m=0. D. m=-2.
5 5
Loi gidi
Chon A
\ ~ PP N N , . 2x+1
Hoanh d6 hai diém 4, B la nghiém cua phuong trinh —3x+m = "
x_
& (=3x+m)(x—1)=2x+1.
& 3x° —(m+l)x+m+1:0 (*)
A 1:a 2 m<—1
bicu kién: A>0 < (m—l—l) —4.3(m+1)> 0 <:)(m+1)(m—11)> 0 11
m
Khi d6 phuong trinh (*) c6 hai nghiém phéan bi¢t x,, x, thoaman x, +x, = mT—H
Gido vién: Hupnh Viin Anh — 42 Nguyén Cw Trinh — Thudn Hoa — TP Hué — PT: 0984164935 Page 32

Chuyén luyén thi: Tuyén sinh vao l6p 10-T. ot Nghi¢gp THPT — BDKT Todn 10; 11; 12
Swu tam va bién soan



Cau 60:

Cau 61:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Goi A(x;—3x,+m), B(x,;;—3x,+m) thi trong thm cua tam gidc OAB la

G xA+xB;—3(xA+xB)+2m hay G[m—l—l;m—l].
3 3 9 3
GeAew " om=l 5 e m=_1
9 3 5

Cho hamsb y = 2_xl c6 dd thila (C). Tim tap hop tat cd cac gid tri a e R dé quadiem M (0;a)
x —
¢6 thé ké dugce duong thiang cat (C ) tai hai diém phén biét d6i xting nhau qua diém M .
A. (—oo;O) U(Z; +oo) . B. (3; +oo) . C. (—oo;O). D. (—oo;—l] ) [3;+oo) .
Loi giai
Chon A
Dudng thang c6 hé s goc & di qua diém M (0;a) co dang y=kx+a.

Phuong trinh hoanh d¢ giao diém ctia d6 thi (C) va dudng thing y =kr+a la:

2x x#1 x#1
—=kxta Rt 5 .
x—1 {2x:locz—kx+ax—a {kx +(a—k—2)x—a:0(*)

Ta cén tim diéu kién cua a d€ phuong trinh (*) c6 hai nghiém phan biét x,; x, khac 1 va théa

ménm=0<:>xl+x2=0.
k=0 k#0
2
L N(a-k=-2) +4ka>0 (a=k=2) +4ka>0
Diéu kién nay tuong duong voi SN 220
k.12+(a—k—2).1—a¢0
k+2—a
X +x,=0 TZO
k+0 a-2+#0
lk=a-2 dk=a-2 = a e (—0;0)U(2;+0).

4(a-2)a>0 a e(—0;0)U(2;+0)

2x—1

C6 bao nhiéu s6 nguyén duong m sao cho dudng thang y = x +m cit 6 thi ham sé y = "
X+

tai hai diém phan biét M , N sao cho MN <10.

A. 2. B. 3. C. 1. D. 4.
Loi giai

Chon D

Diéu kién xac dinh ctia ham sb: x = —1.

x2+(m—1)x+m+1=0

Phuong trinh hoanh d6 giao diém:

x+1

=x+ms
x#-1

2x—1

Puong thang y = x+m cat do thi ham s6 y = tai hai diém phan biét M , N khi va chi

x+1
khi phuong trinh x* + (m - l)x +m+1=0 co6 hai nghiém phan bi¢t khac -1
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x#=-1

A>0 [mP—6m-3>0 |m<3-2\3
= = = ().
320 m>3+23
Goi M (x,;x,+m), N(x,;x,+m) latoa dd giao diém duong thang y = x+m va d thi ham sb
_2x-1
x+1°

Theo bai cho MN <10 < /2(x, —x,)" <10 (x, +x,)" —4xx, <50

. X, +x,=1-m
Ap dung dinh li Viét cho phuong trinh x° +(m—1)x+m+1=0 ta co: { b
x.x, =m+1

Tacd MN <10 (x, +x, )’ —dxx, <50 <& m* —6m—53<=3-62 <m <3++/62
Két hop voi thi me(3—\/§;3—2\/§)u(3+2\/§;3+\/§).

Céc s6 nguyén duong m théa man yéu cau bai toan 1a m ={7,8,9,10} .

; . 2x+1 . , . .
Cau 62: Cho 1a d6 thi ham s6 y = al 1 Tim k dé duong thang d : y = kx+2k+1 cat tai hai diém
X+
phan biét A, B sao cho khoang cach tir A dén truc hoanh bang khoang cach tir B dén truc hoanh.
2
A. 1. B. — C. 3. D. -2.
5
Loi giai
Phuong trinh hoanh d¢ giao diém:
2x+1 x # —1(ld)
T kv 2k+le 5 .
x+1 ke +(3k—1)x+2k =0 (1)
Ycbt twong duong co6 hai nghiém phan biét x,,x, sao cho |kxl + 2k + 1| = |k)c2 +2k+1
k#0 k+#0
SIA=k>-6k+1>0 <k -6k+1>0 o k=-3.
k(x,+x,)+4k+2=0 |[1-3k+4k+2=0&k=-3
Cau 63: Tim didu kién cia m dé duong thing y = mx+1 cit dd thi ham s y=2_ 1 tai hai diém phan
X+
biét.
A. (-0 0]U[16;40)  B. (16;+00) C. (—;0) D. (—0;0)U(16;+0)
Loi giai
Chon D
Hoanh d6 giao diém la nghiém ctia phuong trinh: x_—? =mx+1
x+
x=3=(mx+1)(x+1 ‘tmx+4=0 (*
3= (me) () _ [m emerd=0 (1)
x#-1 x#-1
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Cau 64:

Cau 65:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Pé duong thang y =mx+1 cat dd thi ham sd y = al _T tai hai diém phan biét thi phuong trinh
X+
A>0 2 —16m>0
(*) c6 hai nghiém phan biét khac —1 hay 5 =" "
m(-1)" +m(-1)+4=0 420

< me(—0;0)U(16;+x).

Goi M (a; b) 1a diém trén d6 thi ham sé y = al sao cho khoang cach tir M dén duong thang
X
d :y=2x+6 nho nhat. Tinh (4a+5)" +(2b-7)".
A. 162. B. 2. C. 18. D. 0.
Loi giai
. voaA s A x—2
Goi (C) la d6 thi ham s6 y = .
X
Phuong trinh hoanh d¢ giao diém cia (C) va dudng thing d 1@ —==2x+6
X
x=-2
<:>2x2+5x+2:0(x¢0)<:> -1.
X=—
2

Suy ra duong thang d cét do thi (C) tai hai diém phéan biét M, (-2;2),M, (—%; 5] :

Taco d(M;d)>0,YM = mind(M;d)=0khi M ed .
M(-2;2)
MaMe(C) =>M=dn(C) = M( 1 ]

Voi M (-2;2) = a=-2,b=2=(4a+5) +(2b-7)" =18.

Vei M(-%ﬁ):a:—%, b=5:>(4a+5)2+(2b—7)2 =18.

. ‘A cro e 2 AX 1 \ A X < \ 2 < q .
Co6 bao nhiéu gia tri cia m dé do thi cia ham s6 y = . cat duong thang y = x —m tai hai
—Xx

diém phan biét A, B sao cho goc giita hai duong thing O4 va OB bing 60°?
A. 2 B. 1 C.3 D. 0
Loi giai
] ‘9 X x=1
Xét phuong trinh hoanh d¢ giao di€ém ——=x-m <4 |
1—x X —mx+m=0 (*)

Pé co hia diém phan biét 4, B thi phuong trinh phai c6 hai nghiém phan biét khac 1

l-m4+m=0 |m>4

{mz —4m>0  |m<0

Khi d6 phuong trinh c¢6 hai nghiém phan biét X, ,x, thoa man:
X, +x,=m

{xlx2 =m
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Gia st A(x;;x, —m),B(x,;x, —m), suy ra: OA(x,;;x, —m),0B(x,;x, —m)

Theo gia thiét goc giira hai duong thang 04 va OB bang 60° suy ra:

cos (@,@) = c0s60° < |x1x2 (% Zm)(xz _m)| = 1
\/xlz+(xl—m) \/x22+(x2—m) 2
o |2x1x2—m(xl—i—x2)—|—m2| 1
\/xlzxf + (x,x, — mx, )2 + X7 (XX, —m)2 %—[(x1 —m)(x, —m)]2 2
|2m—m2 +m2| 1

4
\/m2 —|—(m—mx2)2 —|—(m—mxl)2 —|—[x]x2 —m(x1 —|—x2)—|—m2]2
|2

1
@ J—

\/mz—I—(m—mx2)2—l—(m—mx])z—i—[m—mz—l—mzr 2
2 1

<:>\/2+(1—x2)2+(1—x1)2 2

S2+4(1-x) +(1-x) =16

<:>(x1 —|—x2)2 —2x,x, —2(x1 +x2):12
m=06

<:>m2—4m—12=0(:)l
m=—2

Dé duong thing d : y = x—m+2 cit do thi ham s y = _xl (C) tai hai diém phén biét 4 va
x_
B sao cho d dai 4B ngan nhat thi gi tri ciia m thudc khoang nao?
A. me(—4;-2) B. me(2;4) C. me(-2;0) D. me(0;2)
Loi giai

Chon D
Phuong trinh hoanh d¢ giao diém cua d va (C):

2x 2
—lzx—m+2<:>x —(m+1)x+m—2:O (*) .

x_
Dudng thang d cit (C) tai hai diém phéan biét:
< Phuong trinh c¢6 hai nghiém phan biét x,, x,.
S A=(m+1) —4(m-2)=(m-1)"+8>0,VvmeR.

. . o tx, =m+l
Theo dinh ly Vi-et ta co:
XX, =m—2

Khi d6 A4(x;x,—-m+2), B(x,;x,—m+2).
AB:\/(x2—xl)2+(x2—m+2—xl +m=-2) :\/2(x2—x1)2 =\/5\/(x2+x1)2—4x1x2 :

=V2y(m-1) +8>4.

AB nho nhit < AB=4<m=1.
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Cau 67:

Caiu 68:

Cau 69:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

2

Biét rang dudng thang y = 2x+2m ludn cit do thi ham sé y = al +13 tai hai diém phan biét 4,
X+
B v&i moi gid tri cia tham s6 m. Tim hoanh do trung diém cta AB?
A. m+1 B. -m-1 C. 2m-2 D. 2m+1
Loi giai
Chon C

Phuong trinh hoanh d¢ giao diém ciia (C ) va d la:
x*+3
x+1

=2x+2m < x> +2(1+m)x+2m-3=0 (1), (x=-1).
Puong thiang d cit (C ) tai hai diém phéan biét 4, B <> Phuong trinh (1) c6 hai nghi¢ém phan
bi¢t khac 2
{A’(1+m)2—(2m—3)>0 @{m2+4>O,Vm
(1) +2(1+m).(-1)+2m-3=0 (4#0
Khi do, goi A(xl;le +2m); B(xz;sz +2m)

x+x,  2+42m _
2

-m-—1.

Hoanh d6 trung diém cua AB 13 x L=

2x+3
x+1

Goi (H) 1a dd thi ham s6 y = .Diém M (x,;y,) thudc (H) c6 tong khoang céch dén

hai duong tiém can 1a nho nhét, véi x, <0 khi d6 x, + y, bang

A. -1, B. -2. C.3. D. 0.
Loi giai

TXD: D=R\{-1}.

D@ thiy d6 thi ham sb c6 tiém can dimng d :x=-1vatiémcanngang d,:y=2.

Do Me(H):M[xO;2x°+3].

X, +1
. 2x,+3
Xét d(M,d,)+d(M,d,)=|x,+1|+ ;ZOH 2| =[x, +1]+ - >2.
z S e 1 x,=0
Dang thirc xdy ra khi va chi khi |x0+1|= = .
x, +1 Xy =—2

Theo dé bai, ta c6 x, <0 nénnhan x,=-2 =y, =1.

Vay x,+y, =-1.

Goi S1a tap hop tat ca cac gia tri nguyén ctia tham sd m dé duong thang d : y = —x +m cat do

thi ham s6 y = _2)_:_1 tai hai diém phén biét 4, Bsao cho 4B < 22. Téng gia tri cac phan tir
X
ctia S bang
A. 6. B. —27. C.9. D. 0.
Loi giai
Chon A
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—2x+1

Phuong trinh hoanh d6 giao diém: ] =—x+m
X
Piéu kién: x = —1.
Phuong trinh = —2xtl —Xx+m
x+1

@—2x+1:(—x+m)(x+l)
@—x2+(m+1)x—|—m—1:0.

—2x+1
x+1

Dé duong thing d :y = —x+mcat d6 thi ham sd y = tai hai diém phan biét 4,B thi

A>0

phuong trinh cé 2 nghi€ém phan biét khac —1 <:><[ 320 & m’+6m—3>0.
3=

& m € (—00;-3-243)U(=3+23;+00).

Goi A(x,;—x,+m),B(x,;—x, +m) la toa dd giao diém:

Theo dé ta co:

AB§2\/§<:>\/(xB—xA)2+(xB—xA)2 <2\2

&2(x,—x,) =8 x2—2x,x, +x,—4<0
& (x,+x,) —4x,x, —4<0.

& (m4+1Y —4(1—m)—4<0
em’+6em—7<0eme(-T71)

T va taco me(—7-3-22)U(-3+24231).
Vi meZ=me{-6,0}

Chon A
A \ A 2x—m’ r o 4A . . \ £ \ 2
Cau70: Cho ham s60 y= " c6 do thi (Cm), trong d6 m 1a tham sO thuc. Puong thang
x+
d:y=m-x cit (C,) tai hai diém A(x,;y,),B(x,;»,) v6i x,<x,; duong thang
d':y=2-m-x cit (C,) taihai diém C(x.;y.),D(x,5¥,) V6i x. <x,. Goi S 1a tap hop tat
ca cac gia tri ciia tham s m dé x,.x, =—3. SO phan tir cia tap S 1a
Al B. 2. C. 0. D. 3.
Loi giai
Chon B
Hoanh d6 diém 4 va B la nghiém phuong trinh: 2x—m’ = (x+1)(m—x)
<X +(3-m)x—m*—m=0 suyra x,.x, =—m’ —m;x, +x, =m—3
Hoanh do diém C va D la nghiém phuong trinh: 2x—m’ =(x+1)(2—m—x)
S +(m+1)x-m*+m-2=0 suyra x..x, =—m’ +m—2;x. +x, =—m—1
X, =-
Mic khac x, va x, 1a nghiém ctia phuong trinh: x* —2x+3=0< 4 { Suy ra
Xp =
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m=0

m2+6m+9:5m2—2m+9<:>{
m=2
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DANG 5. BAI TOAN TUONG GIAO CUA PUONG THANG VOI HAM SO TRUNG PHUONG
. Bai toan tong quat: Tim m dé duong thing d:y=a cit dd thi (C):y= f(x;m)=ax* +bx* +c
tai n diém phan biét thoa méan diéu kién K cho trudc?
= Phuwong phap giai:
Budc 1. Lap phuong trinh hoanh d6 giao diém cua d va (C) 1a: ax* +bx* +c—a =0
Pit t=x">0thi )< at’ +bt+c—a =0
Tuy vao sd giao diém n ma ta bién luan dé tim gia tri m e D,. Cy thé:
e Dé d N(C)=n=4 diém phan biét < (1) c6 4 nghiém phén biét
A>0
&> (2) c62nghiém ¢, ¢, théa diéu kién: 0<1, <t, ©S>0=meD,.
P>0
e Dé d N (C)=n=3 diém phan biét < (1) c6 3 nghiém phén biét

c—a=0
< (2) conghiém ¢, ¢, thoa didu kién: 0=¢, <t, <1 p 0 =meD,

a
e Dé dN(C)=n=2 diém phan biét < (1) c6 2 nghiém phan biét
ac<0

< (2) c6 2 nghiém trai ddu hodc co nghiém kép duong < {A =0=>meD,.
§>0

e Bé d N (C)=n=1 diém phan biét <> (1) c6 dung 1 nghiém

c—a=0
. o . 14<0 A=0
< (2) c6 nghiém kép =0 hodc & VAR =>meD,.
, = c—a=0 —>0
a

Budc 2. Bién d6i diéu kién K vé dang c6 chira téng va tich cta ¢,, 7,

Thé biéu thuc tong, tich vao s& thu dwoc phwong trinh hodc bat phwong trinh v6i bién s6 13 m. Giai
chiing ta sé tim dugc m € D,.

Két luan: me D, N D,.

O Tim diéu kién dé d6 thi ham sé y =ax® +bx> +c¢ cit truc hoanh tai 4 diém phén biét cé
hoanh d 14p thanh cép sb cong.

Taco:ax* +bx* +¢=0 (1), dat t=x>>0, thi c6: at’ +bt+c=0 (2)

A>0
Dé (1) co 4 nghiém phan biét thi (2) c6 hai nghiém phan biét dwong, tirc la: {t, +1, >0
t.t,>0

Khi d6 (1) ¢6 4 nghiém phan biét lan heot 1o —Jt,;—Jt,3\Jt;;\Jt, ldp thanh cdp s6 cong khi va chi

khi: \/g—\/Z:\/Z—(—\/Z)Q\/gz?a\/Z@tz:%l. Theo dinh Iy Vi — et tl+t2=—2 suy ra
a
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t, = —L;t2 = —9—, két hop t,.t, = £ nén cé: 9ab® =100a’c
10a 10a a

Tém lai: Ham s6 y=ax*+bx’ +c cdt truc hoanh tai 3 diém phan biét co hoanh do lap thanh ccfp

Cau 71:

Cau 72:

b* —4dac>0

80 cong, thi diéu kién can va du la:

9ab* =100a’c

Tap tit ca cac gia tri caa tham s6 m dé phuong trinh x* —4x? +34+m =0 c6 4 nghiém phan
biét la
A. (-1;3). B. (-3:1). C. (2;4). D. (—3;0).
Loi gidi
Chon B
Taco: x* —4x* +3+m=0< —x*+4x> —3=m.
Xét ham sé y = —x* +4x* —3, khi do:

x:i\/z

Y =—4x’ +8x;) =0¢&
x=0

Suyra y., =Ly, =-3.

A
T Ll T

Vay dé phuong trinh di cho c6 4 nghiém phan biét thi: —3<m<l=m¢€ (—3;1) .

Tap tat ca cac gid tri cia tham s m dé phuong trinh x* —2mx” +(2m—1) =0 c6 4 nghiém thuc

phan biét 1a
1 1
A. (5;+ooj\{1}. B. (I;+0). C. (5;"'00). D. R.
Loi giai
Chon A

Xét phuong trinh: x* —2mx* +(2m—-1)=0.

Pit x> =#(t>0).

Phuong trinh di cho trg thanh ¢* —2mt +(2m—1)=0 (*).

Dé phuong trinh ban dau c6 bén nghiém thuc phan biét thi phuong trinh (*) c6 hai nghiém phan
biét duong
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A>0 m*=2m+1>0 Vm #1
m>— 1
Si5>0e 2m>0 ©im>0 o 2hayme(5;+ooj\{l}.

P>0 2m—1>0 1 m#1
m>—

Cau73: Cho ham s§ y=x*—3x>—2. Tim sb thuc dwong m dé dudng thing y =m cat d6 thi ham sb
tai 2 diém phan bi¢t A, B sao cho tam gidc OAB vudng tai O, trong d6 O 1a géc toa do.

A.m=2. B.ng. C. m=3. D. m=1.

Loi giai
Hoanh d6 giao diém cua hai d6 thi ham s6 1a nghiém ctia phuong trinh:
X' =3 -2=m = x*-3x"-2-m=0 (1)

Vi m>0< -2-m <0 hay phuong trmh luon c6 hai nghiém phan biét théa man:

x2_3+\/4m+1 /3+ dm+17 B /3+\/4m+17
2 2 '

Khi do: A(x;;m), B(x,;m)
Ta c6 tam giac OAB vuédng tai O, trong d6 O 1a gbc toa dd < O4.0B =0 < x.x, +m’ =0.

3+/4m+17  ,  [2m* =320 o0
S—=m' & . , o Mm=2.
2 4m* -12m* —4m—-8=0 g

Vay m =2 1a gié tri can tim.

Céu 74: Duong thang y = m cat d6 thi ham s6 y = x* —x” tai 4 diém phén biét khi va chi khi

A.—l<m<0. B.0<m<l. C. m>0. D.m>—l

Loi giai
Chon A
Ham s y =x*—x? ¢o tip xac dinh D=R.
y'=4x -2x.

=
Il
()

Y'=04x’ -2x=0& o J2 -

Bang bién thién:

e /2
T 10 i ? 0 2 + 0
y’ - -0
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Cau 75:

Cau 76:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Duya vao bang bién thién dudng thang y =m cat d6 thi ham s6 y = x* —x? tai 4 diém phén biét

<:>—l<m<0.
4

Mot duong thang cit do thi ham sé y = x* —2x? tai 4 diém phan biét c6 hoanh d6 13 0, 1, m, n
. Tinh S =m?* +n’.
A. S=1. B. S=0. C.S5=3. D. S=2.
Loi gii
Chon C
Toa dd cac giao diém lan luot 1a A(O;O),B(l;—l),C(m; m' —2m2), D(n; n' —2n2).

Puong thing qua cac diém A, B,C,D cb phuong trinh: y = —x.

x=0
Xét phuong trinh hoanh do giao diém: x* —2x* =—x < x* - 2x’+x=0<| x =1
X’ +x-1=0 (*)

Vay m,n 1a cac nghiém cua phuong trinh (*) .
Ay 2, 2 2
Khido: S=m"+n =(m+n) —2mn =3.
C6 bao nhiéu gié tri nguyén ciia m dé do thi ham s6 y =x* —4x" +(m—2)x* +8x+4 cit tryc

hoanh tai ding hai diém c6 hoanh d6 16n hon 1.
A. 8. B. 7. C.5. D. 3.
Loi giai
Chon A
Phuong trinh hoanh d6 giao diém x* —4x° + (m - 2)x2 +8x+4=0
Do thi ham so y =x* —4x’ +(m—2)x* +8x+4 cit truc hoanh tai ding hai diém c6 hoanh d6 16n
hon 1 < c¢6 ding hai nghi¢ém 16n hon 1.
(*) o xt—4x° +8x+4=(2—m)x2
o2-m=x—4x+3+ L

2
X X

) 4 )
Day la phuong trinh hoanh d6 giao diém cua (C ) cy=x"—dx+ 8 +— (x > 1) voi duong thang
X X

y =2-—m song song voi truc hoanh.

x 8 4
Xét ham s6 y = x° —4dx+—+— (x>1).

X X
, 8 8 2x'—4x’-8x-8
y =2x—4——2——3: 2 .
X x X
le—\/g(loai)
Cho y'=0 < .

x=1+3 (nhan)

Béng bién thién
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x |1 1++3 +o0
Y — 0 4
+00
y 9 /
y=2—m
\\ 0

Duya vao bang bién thién ta thay, ycbt<> 0<2-m<9 < -7 <m<2.
Vi m nguyén nén m e {—6,—5,...,1}.

Vay c6 8 gia tri nguyén cua m thoda bai toan.

Céu77: Chohamsd f(x)=-4x"+8x’—1.C6 bao nhiéu gia tri nguyén duong ciia m dé phuong trinh
f(x)=m co dung hai nghiém phan biét?
A. 0. B.2. C.3. D. 1.
Loi giai
Chon D
x=0
f'(x)=—16x3+16x:0<:> x=1
x=-1
Bang bién thién
x —x —1 EI 1 +ao
Phuong trinh f =m la phuong trinh hoianh d¢ giao diém cua dd thi ham sd
f(x)=—4x"+8x" —1 (C) va duong thang y =m.
Phuong trinh da cho ¢6 2 nghiém phan biét <> Dudng thing y =m cat do thi (C ) tai hai diém
phan biét < {m : -
Vay ¢6 1 gi4 tri nguyén duong cia m d€ phuong trinh f(x)=m c6 ding hai nghiém phén biét.
Ciu 78: Cho ham sd y=x"*+2mx* +m . Tap tit ca cac gia tri ctia tham sd m dé dd thi ham sé da cho
cit duong thang y =-3 tai bon diém phan biét, trong d6 c6 mot diém c6 hoanh d6 16n hon 2
con ba diém kia c6 hoanh d6 nhé hon 1, 14 khoang (a;b) . Khi d6, 15ab nhén gia tri nao sau
day?
A. —63. B. 63. C. 95. D. -95.
Loi giai
Xét phwong trinh hoanh d6 giao diém x* +2mx’ +m=-3. Pat x> =¢, +>0. Khi d6 phuong
trinh tr¢ thanh ¢* +2mt+m+3=0 (1) vadat f(¢)=¢ +2mt+m+3.
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Dé d6 thi ham s6 cét duong thang y=-3 tai 4 diém phan biét thi phuong trinh (1) c6 hai
nghiém thoa man 0<¢ <7, va khi d6 hoanh dd bén giao diém 1a —fr, </, <\ft, <1, .

\/Z>2

t <1

Do d6, tir diéu kién ctia bai toan suy ra { hay 0<t <l<4<t,.

£(0)>0 m+3>0 o
Diéu nay xay ra khi va chi khi { £(1)<0 < {3m+4<0 <:>—3<m<—3.
f(4)<0 Im+19<0

19
Vay a=-3, bz—g nén 15ab=95.

Cau79: Duong thing y=m’ cat dd thi ham s§ y=x*—x*—10 tai hai diém phan biét 4, B sao cho
tam gidc OAB vudng (O 1a gdc toa d6). Ménh dé nao sau ddy ding?

A. m? 6(5;7). B. m’ 6(3;5). C. m’ 6(1;3). D. m? E(O;l).
Loi giai
x=0
r_ 3 _ 2 N
y =4x —2x—2x(2x —l), V=0 x:ii
2

Bang bién thién

1 1
X —ao E 0 E +
V' — 0 + 0 — 0 +
+o_ __r—l 0 _ s
¥y -H"'""--H _ 41 f m“'mh_ _ ﬂ ,;"
4 4

Dua vao bang bién thién, ta thdy duong thing y =m® >0 ludn phia trén truc hoanh
Nén n6 ludn cit db thi ham s6 tai hai diém phan biét 4, B
Goi A(\/;;mz) va B(—\/;;mz) la giao diém cua hai dd thi d3 cho, v6i a >0
Ta co
O Ae(C) Sat-a-10=m (1)
O Tam gidc OAB can tai O nén tam gidc OAB vudngtai O < OA.0B=0 < m' =a (2)
T (1) va (2) tacod em-m'-m*-10=0 ' - —t-10=0,véi t=m* >0.
e (1-2)(F +260 +3t+5)=0 o r=2 o m’=2¢(13).
Cau 80: Chohamsé y =x* —2x% —3 c6 d0 thi nhur hinh v& bén dudi. Véi gia tri nao ctia m thi phuong

trinh x* —2x° =3 =2m—4 ¢6 2 nghiém phan biét.
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ﬂn
-1 o 1 w

-3
m<0 1 1 m=0
A. 1- B. m<—. C.0<m<—. D. 1-
m=— 2 2 m>—
2 2

Loi giai

Dya vao d6 thi ta thiy, phuong trinhx* —2x* —3=2m—4 c6 hai nghiém phan biét khi

[2171—4:—4 m=0

& 1.
2m—4> -3 m>5

Céau 81:  Tim tt ca cac gia tri ciia tham s& m dé phuong trinh —x* +2x” +3+2m =0 ¢6 4 nghiém phan

biét.

3 3 3
A, 2<m<——. B. ——<m<?2. C.2<m<——. D.3<m<4.
2 2 2
Loi giai
-Tacod: —x* +2x° +34+2m=0< x* —2x* -3=2m.
- Lap bang bién thién ciia ham s6 y = x* —2x> -3.
X | —o0 -1 0 1 +00
V' - 0 + 0 - 0 +
+00 -3 +00
-4 -4

- S6 nghiém ctia phuong trinh da cho 1a s giao diém cta d6 thi ham s6 y = x* —2x* —3 va duong

thang y=2m .

- Tir BBT ta thiy phuong trinh d4 cho c6 4 nghiém phan biét khi va chi khi

—4<2m<-3 <:>—2<m<—%.
Cau 82:  Tét ca cac gia tri thuc cia tham sé m, dé do thi ham sé y = x* —-2(2—m)x* +m* —=2m—2

khong cit truc hoanh.

A m=3+1. B. m<3. C. m>3+1. D. m>3.

Loi giai

Xét phuong trinh hoanh d6 giao diem x* —2(2-m)x* +m’ -2m-2=0 (1)

Dit ¢ =x* >0. Phuong trinh (1) tr¢ thanh > —=2(2—m)t+m’ -2m-2=0 (2)

Do thi ham sb khong cit truc hoanh < (1) vo nghiém < (2) vo6 nghiém hodc ¢6 nghi¢m dm
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Cau 83:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

m>3
[A'=—2m+6<0
AN=-2m+6=>0 m<3 m>3
Hay = = o m>1+43.
2-m<0 m>?2 1+\/§<mg3
| m*—2m—2>0 m>1+3
m<1—\/§

Tim tat cd céc gi tri cia tham s6 m d€ do thi ham s6 y = (m+1)x* —=2(2m—3)x* +6m +5 cit
truc hoanh tai 4 diém phan biét c6 cac hoanh do x,, x,, x,, x, thbamin x, <x, <x, <1<x,.

A. me(—l;%sj. B. me(—3;—1). C. me(—3;1). D. me(—4;—1).

Loi giai
C1: Phuong trinh hoanh d6 giao diém ctia d6 thi ham sé va tryc hoanh 1a
(m+1)x4 —2(2m—3)x2 +6m+5=0 (1)
bat t=x* > 0pt tro thanh (m+1)> =2(2m-3)t+6m+5=0 (2)
g(t) =(m+1)t2 —2(2m—3)t+6m+5
Dé pt c6 4 nghiém phan biét thi pt phai c6 2 nghiém duong phan biét

m#—1

m#—1

A'>0 4 4
Hay o 0m+5 = (*)

t1,>0 >0 1 _3
12 m+1 m<-—-Ivm> G
t,+t,>0 2m—3 0 3

m+1 g m<—lvm>5

bé pt c6 4 nghi€ém thoaman x, <x, <x, <l<ux,

thi pt phai c6 2 nghiém thoa 0<¢, <1<,

-1<0
R (R R R R (AT

t,—-1>0
2(2m-3
c>6m+5— (m )+1<O<:>3m+12<0<:>—4<m<—1
m+1 m+1 m+1

Két hop v6i tacd me(—4;-1) thoa yéu cau bai toan.

C2: , \ 7

Phuong trinh hoanh d¢ giao diém ctia d6 thi ham s6 va truc hoanh la
(m+1)x4 —2(2m—3)x2 +6m+5=0 (1)

bt 1 =x* > 0pt tro thanh (m+1)> —2(2m-3)t+6m+5=0 (2)

pé pt c6 4 nghi€ém thoa man x, <x, <x, <l<ux,

thi pt phai c6 2 nghiém thoa 0<¢, <1<¢,

—t* —6t-5

Phuong trinh < m=—
t"—4t+6
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Xét ham s6 f(t)—_tz_&_5 V6i ¢ €(0;+)
P —4t+6 ’
Tacod f(¢) lién tuc trén (0;+00) va co
oy 107 =2t-56
/ (t)z 5 2
(-4t +6)
1-+/561
t:T<O
f'(t)=0<
( ) 1++/561
t=——>1
10
Béng bién thién
¢ ) 1 144561 o
10
1) - 0 *
5
= -1
F(z) 6 \
_4\
. , : o . —t* —6t-5
Duya vao bang bién thién ta thay duong thang y = m cat do thi ham so f'(¢) = Taie tai hai
- —4r+

giao diém c6 hoang d6 thoa 0 <7, <1<, khi -4<m<—1.

Ciu 84: Cho hamsd y = x* —(3m +2)x2 +3m 6 do thi la (C,). Tim m dé duong thang d : y = —1 cat
dd thi (C,,) tai 4 diém phén biét déu c6 hoanh d¢ nho hon 2.
A. —§<m<1 vam#=0 B. —%<m<1 vam#0

C.—%<m<%vém¢0 D.—l<m<lvém¢0

Loi giai
Chon A
Phuong trinh hoanh d¢ giao diém cta (C,)va duong thing d 1a x* —(3m+2)x2 +3m=-1
o x'=(3m+2)x’ +3m+1=0

bit ¢ =x?, (£20), phuong trinh tr¢ thanh #* —(3m+2)1+3m+1=0 (2)

t=1
=

t=3m+1
Pudng thang d : y =—1 cat d6 thi (C,) tai 4 diém phan biét déu c6 hoanh d nho hon 2 khi va
chi khi phuong trinh (2) ¢6 hai nghiém duong phéan biét 7,, 7,théa man 0<1, <t, <4
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3m+1#1 m#0
=9 1
0<3m+1<4 —§<m<1
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UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

TONG HOQP

@ HE THONG BAI TAP CAU HOI 4 MENH PE TRA LOI PUNG/SAL

Caul: Chohamsd f(x)la da thic bac 3 c6 d6 thi ham s6 nhu hinh vé.

a. GTNN cua ham s6 y = f(x) + m trén doan [1,3]V(’)’i m=0bing —1

b. GTLN cta ham sd y = f(x) + m(m > O)trén doan [1,3]b§ng2 -m

¢. GTLN ciia ham s6 y = |f(x + 2m) + 1| (m > 0) trén doan [l -2m,3— 2m]b§1ng 3

d. Ham s g(x)= f(2x’ +2x—1)+mdat GTLN trén doan [0;1]bdng 2020 khi m = 2022
Cau2: Chohamsd y=x"+3x"+m—1.

a. Pao ham ctia ham s6 f(x) 1a f'(x)=3x" +6x+m.

b. Ham s6 dong bién trén (0;2)

>
c. Maxg(x) =9,

d. D¢ gié tri 16n nhat ciia ham s6 g(x) = |x3 +3x” + m—1| trén doan [0;2] dat gi4 tri nho nhat
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Cau 3:

Cau 4:

Cau 5:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cho y=f(x)c6 dd thi f'(x)nhu hinh v&:

a. Gia trj 16n nhat caa ham sé y = f'(x) trén doan [-1;2] bang f(2).

Céac ménh dé sau ding hay sai?

b. Gié tri nho nhét cia ham s y = /(x) trén doan [1;3] bang f(1).

c. Gid tri 16n nhét ciia ham s6 y = f(x)—x’ trén doan [-1;2] bang f(-1)+1.

d. Gié tri nho nhét ciia ham s6 g(x)= f(x)+%x3 —x trén doan [-1;2] bang f(l)—%.

Cho ham sé y = f(x) c6 bang bién thién nhu hinh v&
X —o 0 3 o0

F'(x) + - +

2 or
7(x) _y;/ \_4/

a) Him s6 y = f(x) dong bién trén (3;+ ).

b) Him sé y = f(x) ¢6 3 diém cuec tri.
A s . 4 ; 2
¢) Ham s6 da cho 1a y=§x —2x"+2.
d) S6 giao diém cuia d6 thi ham s6 y = f(x2 + 2) +4 voi truc hoanh 12 4.

Cho ham s6 y = f(x) c6 do thi nhu hinh v& du6i day

a) Ham s6 da cho dong bién trén (1;+0).

b) Ham s0 c6 2 diém cuc tri. — 0

c) Do thi ctia ham sb cat truc hoanh tai diém c6 toa do (—1; 0) .

d) Duong tiém c4n ngang cta do thi ham s0 g(x)=

Swu tam va bién soan
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Cau 7:

Cau 9:

Cau 10:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Gia sir mot hat chuyén dong trén 1 truc thang dimg chiéu dwong huéng 1én trén sao cho toa do
cta hat ( don vi: mét) tai thoi diém t (gidy) 1a y =1 —12¢+3;¢2>0.
a) Ham véan toc 1a v(t) =31"-12;t>0.
b) Hat chuyén dong 1én trén khi ¢ > 2 ( gidy) va chuyén dong xudng dudi khi 0 <7 < 2 ( gidy).
¢) Quang duong hat di dugc trong khodng thoi gian0 <# <3 la 6 mét.
d) Hat tiang tdc khi ¢ >0 va giam téc khi 1 <0.

x+1 . . .
véo1 m 1a tham so.

Cho ham s6 y =
xX+3m

a) Do thi ham s6 ¢o truc ddi xung.

b) Khi m =1, ham s6 dong bién trén (—o0;-5).

c) C6 2 gid tri m sao cho hai duong tiém can cung véi hai truc toa do tao thanh mdt hinh
vuong.

d) Tong céc gia tri nguyén ctia m dé ham sb nghich bién trén (6; +oo) bang -3.

Cho ham s6 y = f(x)=x"-3x, c6 d thi (C).

a) D4 thi (C) di qua gbc toa do.

b) Tiép tuyén véi (C) tai diém c6 hoanh d¢ bang 2 cit tryc tung tai diém c6 hoanh d6 duong.

¢) C6 ba gia tri nguyén ctia m sao cho phuong trinh 2|x|3 —2|x|-m =0 c6 bon nghiém phan
biét.
d) Him s6 y = f(x2 +1) c¢6 3 diém cuec tri.
Cho ham s§ y =x" —Z(m +1)X2 +m® voi m 1a tham sd.
a) D6 thi ham s6 c6 tam d6i xtmg.
b) Khi m =1, ham s6 dong bién trén (2; +00) .
¢) Ham s6 ¢6 1 diém cuec tri khi m duong.
d) C6 day nhat mot giatri m dé ba diém cuc tri ciia ham s trén tao thanh mot tam giac vuong
can.
Cho ham s y = f(x) c6 bang bién thién nhu sau
T |00 -1 0 1 400
— 0

!

Y - 0 + 0 +
+0o0 +00

7 O

v \2 / \2 /

Céac ménh dé sau dung hay sai?

a) Tap xac dinh cia ham s61a R .
b) Ham sb da cho dong bién trén khoang (—1; O) :
¢) Gia tri nho nhat ctia ham sé y = f(x) trén tap xac dinh biang —1.

d) Ham sd ¢6 2 tiém can ding.
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Cau 11:

Cau 12:

Cau 13:

Cau 14:

CHUYEN DE I - UNG DUNG PAO HAM DE KHAO SAT VA VE DO TH] HAM SO
Cho ham s6 y = x* —2x” —2.. Xét tinh dung sai cua cac ménh dé sau
a)Tap xac dinh ciia ham s 1a R\ {1}.
b)Pao ham ctia ham s6 d cho 14 y' = 4x° —4x.
¢)Tong cac nghiém ctia phuong trinh »' =0 1a 3.
d)Ham s6 da cho nghich bién trén khoang (—o0;-2).

mx—5m-—4

Cho ham s§ y = (m 1a tham s6 thyc). Xét tinh dting sai cdc ménh dé sau

xX+m

a)Tap xac dinh ciia ham s6 1a D =R\ {-m}.

2
X 4
b)Pao ham ctia ham so 1a ' = %
(x+m)

¢)Co dung 2 sb nguyén m dé ham sb da cho nghich bién trén timg khoang cua tap xac dinh.
d)Ham s6 da cho c6 tong gié tri 16n nhat va gié tri nhé nhét trén [0;1] bang —15 khi va chi khi

m=—.

3
Nguoi ta mudn xay mot cai bé hinh hop dimg c6 thé tich ¥ =18(m’), biét day bé la hinh chir
nhat c6 chiu dai gip 3 1an chiéu rong va bé khong co nip. Bé c6 chiéu cao & (m) , chidu rong

déy bé 1a x(m). Xét tinh diing sai cac ménh dé sau
a)Chiéu dai ddy bé 1a 3x(m)

A 1A 1A es 1} NPT 1R 1 18
b)Bicu thure lién hé gitra chi€u cao va chiéu rong cia bé 1a 4 = Fyel
X

248

¢)Dién tich can xdy cai bé d6 la §(x)=3x
X

d)Dé nguyén vat liéu xdy dung 1 it nhat thi chiéu cao bé can xdy la khi chiéu cao /1 =2(m)
(biét nguyén vat lidu xay dung cac mit 1a nhu nhau).

—x?+3x-3

Cho ham s f(x) = c6 dd thi (C).

a) Do thi ham s6 c¢6 duong tiém can ngang y =—1.
b) Gia tri nhd nhat ctia ham s6 trén khoang (—oo;1) bang —1.
C) Do thi ham sb f(x) co hai diém cuc tri nam khac phia so véi truc hoanh.

d) Puong ti€ém can xién cua do thi tao vdi hai truc toa do mot tam gidc vudng can.
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Cau 15:

Cau 16:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

X
VX' -4

a) Piém 4(0;-2) thudc do thi (C).

Cho ham s f(x) = c6 do thi (C).

b) P thi (C) c6 tat ca 3 duong tiém can (ding va ngang).

¢) Ham s6 f(x) nghich bién trén timg khoang xac dinh.

d) Céc duong tiém can cua dd thi ham s6 tao thanh mot da giac co6 dién tich béng 8.

Mot dudng day dién duoc ndi tir mot nha may dién & 4 (ndm tai bo bién 13 dudng thing 4B)
dén mot hon dao C, khoang cach ngdn nhét tir dao vé bo bién 1a doan BC dai 1 km, khoang
cachtir B dén A 1a 4 km duoc minh hoa bang hinh v& du6i day. Bé kéo dudong day dién ra ngoai
dao, ngudi ta dit mot try dién ¢ vi tri S trén bd bién (nhu hinh v&). Biét ring mdi km day dién
dat dudi nudce chi phi mat 5000 USD, con dit dudi dat chi phi mat 3000 USD.

m oDoDo

b) Néu tru dién dit tai trung diém cua AB thi téng chi phi lap dat 1a 20000 USD.

a) Khoang cach tir hon ddo C dén nha may dién 4 khoang 4,1 km.

c¢) Néu dit AS =x (véi 0<x<4) thi chi phi lap dat ddy dién dudi nudce 1a 50004/ x* —8x+17
UsD.

d) Tong chi phi it nhat dé lip dat day dién 1a 20 000 USD.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ HE THONG BAI TAP CAU HOI 4 MENH PE TRA LOI PUNG/SAL

Caul: Chohamsd f(x)la da thic bac 3 c6 d6 thi ham s6 nhu hinh vé.

a. GTNN ctia ham s y = f'(x)+m trén doan [1,3]véi m = 0 bang —1

b. GTLN cita ham s6 y = f (x)+m(m > 0)trén doan [1,3]béng2 —m

¢. GTLN ciia ham s§ y =|f(x+2m)+1| (m > 0) trén doan [1-2m,3 —2m]bing 3

d. Ham s g(x)= f(2x’ +2x—1)+mdat GTLN trén doan [0;1]bdng 2020 khi m = 2022
Loi gidi

a. Piing: V&i m = 0 khi d6 ham sé y = £ (x)+m = f(x), dya vao b thi ham sé f(x)ta

thay ming, f(x)=-1.

b. Sai: Dich chuyén dd thi ham sb f (X) 1én trén theo truc Oy mot doan |m| don vi ta duge d6

thi ham s§ y = f (x)+m . Khi do max, (f (x)+m)=2+m.

c. Pung: Ta co db thi ham s6 y = |f(x + 2m) + 1| (m > 0) dugc biéu dién nhu sau:
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Do d6 GTLN ctia ham sé y =|f(x+2m)+l| (m > 0) trén doan [1—2m,3—2m]b§ng 3.
d. Sai: Dat = 2x* +2x-2=u'=6x*+2>0 VOi Vx

Dit u=2x"+2x-2=u'=6x"+2>0 véi vx = xe[0;1] < ue[-2;2]

Xét g(x)= f(wW)+mvéi u e[—2;2] =g x)=u'.f"(u)

Xét g()=0=u'.f'W)=0<= f'wW)=0=>u=2

BBT:
u -2 1 2
g'(x) + 0 _
2+m

=2+m=2020< m=2018.

Chohamsb y=x*+3x"+m—1.

a. Dao ham cta ham s§ f(x) 1a f'(x)=3x>+6x+m.
b. Ham s6 dong bién trén (0;2)

>
c. Maxg(x) =9,

d. Dé gié trj 16n nhét clia ham s§ g(x) = |x* +3x +m~1| trén doan [0;2] dat gi4 trj nho nhat
thi ;7 =-9.
Loi giai
Ta co:
a.Sai: f(x)=x"+3x" = f'(x)=3x"+6x+m

b. Puing Ta c6 bang xét diu:
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

X —a0 -2 0 +o0

/(x) + 0 - 0 i+

=> Ham sb dong bién trén (0;2)

c. Sai Ta c6 Max g(x) = max{jm—1|;lm+19[}
[m—=1|+|m+19] _|l-m+m+19|
> >

2

=10

Déu bing xay ra khi va chi khi
Im—1]=|m+19|

=—9 (thoa man).
(1=m)(m+10)z— "~ (thoaman

d. Pung {

Cho y=f(x)co do thi /" (x) nhu hinh v&:

a. Gia trj 16n nhat cia ham sb y = f'(x) trén doan [-1;2] bang f(2).

Céac ménh dé sau dung hay sai?

b. Gi4 tri nho nhét cia ham s6 y = f (x) trén doan [1;3] bang f(1).

c. Gié tri 16n nhét ctia ham s y = f(x)—x3 trén doan [—1;2] bang f(—l)+l.

d. Gié tri nho nhat cia ham sé g(x) = f(x)+%x3 —x trén doan [—1;2] bang f(l)—%.
Loi giai
a. Sai: Dua vao db thi ham sé y = f'(x) ta cod f'(x) <0,Vx e [—1;2] nén r[l}flz)]‘ (x) = f(_l).

b. Sai: Dya vao d6 thi ham s6 y = f"(x) ta cé BBT ctia ham s6 y = f(x) trén [1;3] nhu sau:
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Dua vao BBT ta thdy gié tri nho nhét ctia ham s6 y = f(x) trén doan [1;3] bang f(2).

c. Dung: y':f'(x)—3x2 SO,Vxe[—l;Z] nén T[I_ll";‘;](y:y(—l):f(—l)"‘l.

d. Ping:

N

g'(x)=f"(x)+x* -1
*g'(x)=0= f'(x)=1-x" (*)

. xX=- .
Dua vao do thi trén (*) xay ra:[ . Ta c6 bang bién thién:
X =
X -1 1 2
g'(x) 0 - 0 *

|
[FSANS]

= Gi4 tri nhd nhat ciia ham s6 trén doan [—1;2] bang £'(1) —%

Cau4: Chohamsd y=f (x) ¢6 bang bién thién nhu hinh vé&

a) Him s6 y = f(x) dong bién trén (3;+ ).

Page 4

Swu tam va bién soan



Cau 5:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
b) Ham s6 y = f(x) ¢6 3 diém cyc tri.
N . 4 5 5
¢) Ham s0 da cho la y=§x —-2x"+2.
d) S6 giao diém ctia @b thi ham s6 y = f(x2 + 2) +4 véi truc hoanh 1a 4.
Loi giai
a)Pung: Dya vio bang bién thién.

b)Sai: Dira vao bang bién thién ham s6 y = f (x) ¢6 2 diém cuc tri.

¢)Pung: Tacod véi y = gx3 —2x*+2 suyra y(0)=2;y(3)=—4

y'=§x2—4x:0<:>[x

d)Sai: S6 giao diém ctia d6 thi ham sé y = f(x2 + 2)+ 4 v6i tryc hoanh 1a 2.

x2+2=a<O(VN)
X’ +2=3
< x==1

Cho ham s6 y = f(x) ¢6 dd thi nhu hinh v& duéi day

Xét phuong trinh f(x2+2)+4:O<:>f(x2+2):_4<:>

a)Ham sb da cho dong bién trén (1;+ ).
b)Ham s6 ¢ 2 diém cuc trj.
¢)DG thi ctia ham s0 cit truc hoanh tai diém c6 toa do (—1;0).

2f(x)—3
f(x)+1

Loi giai

d)Puong tiém can ngang cta do thi ham sb g(x) = c6 phuong trinh 1a y =—1.

a) Sai: Dua vao d0 thi ta c6 ham sb nghich bién trén tirmg khoang cua tap xac dinh.

b) Sai: Dya vao d6 thi hamsé y = f (x) khong c6 diém cuc trj.
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Cau 7:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
c) bung:
d) Sai:

lim g(x)= lim 2/(x)=3 _21-3_-1
e o f(x)+1 1+1 2

= duong thang y = _71 1a tiém can ngang cta do thi ham sd y = g(x) .
Gia sir mot hat chuyén dong trén 1 truc thang dtng chiéu dwong hudng 1én trén sao cho toa do
ctia hat ( don vi: mét) tai thoi diém t (gidy) 1a y =1 —12t+3;¢>0.
a) Ham van tdc 1a v(t) =3 -12;t>0.
b) Hat chuyén dong 1én trén khi 7 > 2 ( gidy) va chuyén dong xudng dudi khi 0 <t < 2 ( gidy).
¢) Quang duong hat di dugc trong khodng thoi gian0 <7 <3 la 6 mét.
d) Hat tang toc khi # >0 va giam toc khi £ <0.

Loi giai
a) Dung: v(r)=)'=3"-12.
b) Pung: Hat chuyén dong 1én trén khi v(t) >0=3 -12>0=>¢> 2(t > 0)( gidy) va chuyén
dong xudng dudi khi v(t) <0=37-12<0=>0<1<2 (gidy).
c¢) Sai: Quang duong hat di dugc trong khoang thoi gian0<¢<3 la
5(3)=5(0)]=[y(3)-»(0)] =om
d) Sai: Hat tang toc khi v/(£)>0= 6t >0=>¢>0 va gidgm toc khi V'(£)<0= 61 <0=1<0 (
vo 1y).

x+1 ., . .
vél m 1a tham so.

Cho ham s y =
x+3m

a) D6 thi ham s6 ¢6 truc ddi xung.

b) Khi m =1, ham sé ddng bién trén (—o0;-5).

c) Co 2 gia tri m sao cho hai duong tiém can cung voi hai truc toa do tao thanh mdt hinh
vuong.

d) Toéng cac gia tri nguyén cua m dé ham sé nghich bién trén (6; +oo) bang —3.
Loi giai
a) Sai.

x+1

b) Ping: Khi m =1, ta c6 ham sé: y = .
x+3

Tap xéac dinh: D =R\ {—3} .

Taco y' = >0, VxeD.

(x+3)2
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Cau 8:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Do d6 ham sé dong bién trén (—o0;=3), (=3;+).
¢) Sai: Tiém can ngang: y =1, ti€ém can ding: x =-3m v6i 3m—-120 m = % .

Hai dudng tiém can cung v6i hai truc toa d6 tao thanh mét hinh vudng

1
m=——

3m=1 ‘
P N 3 'So véi didu kién, chon m = |
m=—1 3

d) bung: Téap xac dinh: D =R\ {—3m} .

3m—1

Tacd y =—.
heey (x+3m)2

. o y'<0,Vx e(6;+0)
Ham s6 da cho nghich bién trén (6;+0) <
3me (6; +oo)

3m—-1<0 m<l 1
= 3 &-2<m<—.
-3m<6 3

m=-=2
r sz ] o 9 ~ A A N r \ 1 \ A
Céc gia tri cia m théa man yéu cau bai toan 1a m e —2;§ ,mameZ nén me {—2;—1; 0}.

Vay téng cac gia tri m bang 3.

Cho ham sb y = f(x)=x"—3x, c6 do thi (C).

a) D6 thi (C) diqua gbc toa do.

b) Tiép tuyén v6i (C) tai diém c6 hoanh do bang 2 cét tryc tung tai diém c6 hoanh do duong.

c¢) C6 ba gia tri nguyén ciia m sao cho phuong trinh 2|x|3 - 2|x| —m =0 c6 bdn nghiém phan
biét.
d) Him s6 y = f(x2 +1) ¢6 3 diém cyc tri.
Loi giai
a) Bung.
b) Sai: Ta co: ¥’ =3x"-3.
x%=2,1,=2,(x)=»(2)=9.
Phuong trinh tiép tuyén tai diém c6 hoanh d6 bang 2 1a: y =9x—16, tiép tuyén nay cit truc
tung tai diém c6 tung d6 bang —16.
c¢) bung:
n

2|x|3 —2|x|—m=0<::>|x|3 —|x| = 2

Page 7

Swu tam va bién soan



Cau 9:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Bo phan d6 thi cua (C) nim bén trai Oy, giit nguyén phan d6 thi (C) con lai. Ly ddi xtmg
phan dd thi (C) duoc giit lai qua Oy .

LN Y

r12
/\ . )
1 0 i
|
-

i
-

Dua vao db thi, yéu ciu bai toan @—2<%<0<:>—4<m<0.

MameZ—=>me {—3;—2;—1} )

d) Sai:

Ta co: ' =2xf"(x" +1) = 2x|:3(x2 +1)2 —3} =6x (2" +1-1)(x* +1+1) = 6x (x* +2).
Do d6 ham s y = f(x2 +1) ¢6 1 diém cyec tri.

Cho ham s§ y =x* —2(m Jrl)x2 +m® voi m 13 tham sd.

a) D6 thi ham s6 c6 tam d6i xtimg.

b) Khi m =1, ham s6 dong bién trén (2; +00) .

¢) Ham s6 ¢6 1 diém cuec tri khi m duong.

d) C6 day nhat mot gia tri m dé ba diém cuc tri ciia ham s trén tao thanh mot tam giac vuong
can.

Loi giai
a) Sai.
b) Pung: Khi m =1, ta co ham sd: y = x* —4x” +1
Tap xac dinh: D=R.
Taco y' =4x" —8x.
x=0
P'=0<4x —8x=0<| x=+2

e\

Ham s6 déng bién trén (—\/5;0) va (\/5, +oo) ,do do déng bién trén (2;+oo) .

=S m<-1.

. . . [ab>0 |2(m+1)>0
¢) Sai: Ham s6 c6 mot cuc tri khi &

b=0 —2(m+1)=0

d) Pung: D6 thi s6 ¢6 ba diém cuyc tri thi phuong trinh »' =0 c6 ba nghiém phén biét
&S m>-1.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Khi do, ba diém cuc tri ciia dd thi ham sd 1a: A(O;mz), B(\/m +1;-2m-— 1),

C(—M;—zm—l).

Nhan thdy 4B* = AC? :m+1+(m+1)4, BC? =4(m+1), do d6 tam gidc ABC ludn can tai A.

Tam giac ABC vuong can khi va chi tam gidc ABC vudng can tai 4

& 24B> = BC* & 2 m+1+(m+1)" | =4(m+1)

{m ()

= (m+1) m=0 (t/m)

Cau 10: Cho ham sb y = f(x) c6 bang bién thién nhu sau

T |—00 -1 0 1 +00
— 0

!

Y - 0 + 0 +
+0o0 +00

T 0

Yy \2/ \2/

Céac ménh dé sau dung hay sai?

a)Tap xac dinh ciia hamsd 1a R .
b)Ham s6 di cho ddng bién trén khoang (—1;0) .
¢)Gia tri nho nhat cia ham sé y = f(x) trén tap xac dinh bang —1.
d)Ham sb c6 2 tiém cén ding.

Loi giai
a)Dung: Dya vao BBT, suy ra ham s6 da cho ¢co tap xadc dinh 1a R .
b)Pung: Dwra vao BBT, suy ra ham s6 dong bién trén: (—1;0) va (1; +OO).
¢)Sai: Dua vao BBT, suy ra gia tri nho nhéat trén tap xdc dinh R ctia ham sbla -2.
d)Sai: Dya vao BBT, ham sb khong c6 tiém can ding.

Cau 11: Cho hamsb y =x" —2x* —2.. X¢ét tinh diing sai ctia cac ménh dé sau

a)Tp xdc dinh cua ham s6 1a R\ {1} .
b)Pao ham cta ham s6 da cho 1a y' =4x® —4x.
¢)Tong cac nghiém cia phuong trinh =0 1a 3.
d)Ham sd di cho nghich bién trén khoang (—o0;-2).

Loi giai
a)Sai: ham s6 da cho c6 tap xdc dinh 1a R .

b)Pung: ham s6 dd cho c6 dao ham 13 y' = 4x’ —4x.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

X ;
¢)Sai: Y =4x’ —4x;)' =0 { n Nén tong cac nghiém cua phuong trinh »'=01a 0.

d)Dung: Ta c6 BBT

s
|
(=]
+
=]
|
=]
+

b=

NN

Suy ra ham s6 nghich bién trén céc khoang (—o0;—1) va (0;1)

— Ham s6 ciing nghich bién trén khoang (—oo;—2) .

mx—5m-—4

Cau 12: Chohamsb y= (m 14 tham s6 thuc). Xét tinh ding sai cac ménh dé sau

X+m

a)T4p xac dinh ciia ham s6 1a D =R\ {-m}.

m*+5m+4

b)Pao ham cua ham sb 1a y'= >

(x+m)
¢)Co dung 2 sd nguyén m dé ham sb da cho nghich bién trén timg khoang cta tip xac dinh.
d)Ham s6 da cho c6 tong gié tri 16n nhat va gié tri nhé nhét trén [0;1] bang —15 khi va chi khi

m=-—.

3
Loi giai
a)Pung: Diéu kién: x # —m . Tép xéc dinh cia ham s6 14 D=R\{-m} .

2
b)Piing: Pao ham cia ham s6 1a y' =7 " *+4
(x+m)

¢)Pung: Pé ham sé da cho nghich bién trén timg khoang xac dinh
< m*+5m+4<0< —4<m<—1. Suy ra Cac gid tri nguyén cia m 1a -3, -2.
d)Sai: Ham s da cho don diéu trén timg khoang cua tap xac dinh D = R\ {-m}.

Suy ra d€ ham s0 da cho c6 tong gié tri 16n nhat va gia tri nho nhét trén [0;1] bang —15

—mg[O;l] —me[O;l] m=-2

-Sm—-4 - = S .
f(0)+f(1)= o 4+ 4m+4=—15 6m* +10m—4=0 ng

m m+1
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Cau 13:

Cau 14:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Nguoi ta mudn xdy mét cai bé hinh hop dimg c6 thé tich ¥ =18(m’"), biét day bé I hinh chit
nhat ¢6 chiéu dai gip 3 lan chiéu rong va bé khong co nap. Bé c6 chiéu cao & (m), chiéu rong

day bé 1a x(m). Xét tinh diing sai cac ménh dé sau

a)Chiéu dai ddy bé 1a 3x(m)

b)Biéu thuc lién hé giita chidu cao va chiéu rong ctia bé 1a 4 = 31—8; .
X
A 7 A A yo R r 1 2 48
¢)Dién tich can xdy cai bé d6 1a S (x)=3x" ——.
X

d)Dé nguyén vat liéu xdy dung 14 it nhat thi chiéu cao bé can xy 1a khi chiéu cao /=2 (m)
(biét nguyén vat liéu xay dung cac mit 1a nhu nhau).
Loi giai

a)Pung: Chiéu rong ddy bé 1a x(m), (x>0) thi chiéu dai day bé 1a 3x(m).

b)Diing: B& hinh hop dimg thé tich ¥ =18(m’ ) =x3xh = h= 31;82 .
X
¢)Sai: Dién tich can xdy ci bé d6 la: S(x)=3x"+ 2.1—82.x+ 2.31—82.3x —3+ 8
X X X

48  6x° —48

d)Sai: Tacod §'(x)=6x——=———, suyra S'(x)=0<6x’ -48=0= x=2.
X X

+ Bang bién thién:

X 0 2 +a0
S (x) - 0 +

+ Dya vio bang bién thién, nguyén vat liéu xdy dung it nhat bang 36(m’ ), khi chiéu rong day
béla x= 2(m) va chiéu cao 7 =%(m) )

—x?+3x-3

Cho ham sé f(x) = c6 dd thi (C).

a) Po thi ham s6 c6 duong tiém can ngang y =—1.

b) Gia tri nho nhat ctia ham s trén khoang (—o0;1) bang —1.

¢) B6 thi ham s6 7(x) c6 hai diém cyc tri nim khac phia so véi truc hoanh.

d) Puong tiém can xién cua dd thi tao v6i hai truc toa d6 mot tam giac vudng can.

Loi giai
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Cau 15:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

a) Sai. Vi lim f(x)=—o0, lim f(x)=+o0 nén dd thi ham s khong c6 dudng tiém can ngang.
X—>+00 X—>—0

() = —x?+2x
b) Sai. Ta ¢ =D =0 [x -
X =
Ta c6 bang bién thién
r | —o0 0 1 2 +00
Yy - 0 + + 0 -
+00 +00 —1
3 —00 —00

Dua vao bang bién thién, gi tri nho nhat ciia ham s trén khoang (—o0;1) bang 3.
¢) Plng. Dya vao bang bién thién, d6 thi ham s6 c6 hai diém cyc tri 1a (0;3) va (2;—1) nam
khac phia so v6i truc hoanh.

d) bung. Goi y =ax+b 1a dudong tiém can xién cua ham so.

Tacod a= limﬁz—l.

X—>+00 X

b= lim [ f(x)+x]=2.

X—>+0
Vay duong tiém can xién cia ham s6 1a y=—x+2.

Duong tiém cén xién cét truc tung tai diém A(0;2) va tryc hoanh tai B(2;0).

Ta c6 OA vudng goc voi OB va O4A=0B =2 nén tam gidc OAB vudng can tai O.

x
Vx -4

a) Piém A4(0;-2) thudc do thi (C).

Cho ham s f(x) = ¢ dd thi (C).

b) P thi (C) c6 tit ca 3 duong tiém can (ding va ngang).
¢) Ham s6 f(x) nghich bién trén timg khoang xac dinh.
d) Cac duong tiém can cta dd thi ham sb tao thanh mot da giac co dién tich bang 8.
Loi giai
a) Sai. Tap xac dinh ctia ham s6 D = (—0;—2) U (2;4). Vi x=0¢ D nén diém A4(0;-2)
khoéng thudc d6 thi (C)

b) Sai. Tacod lim f(x)=—oo nén do thi nhan x = -2 1a tiém can ding.
x—>-2"

Taco lim f(x) =+ nén do thi nhan x =2 1a tiém can ding.
x—2F
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Cau 16:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Tacod lim f(x)=1 nén dd thi nhan y =1 la tiém can ngang.

X—>+0

Taco lim f(x)=-1 nén dd thi nhan y=-1 la tiém can ngang.

Vay db thi c6 4 duong tiém can.
4

¢)bung. Tacd f'(x)= — .
(x> —4)-/x* -4

Tacod f'(x)<0Vx e (—0;—2) va x € (2;+) nén ham s f(x) nghich bién trén timg khoang

xac dinh.

d) bung. Vi dd thi ham s6 nhan x=-2, x=2 14 tiém cén dimg va nhan y=-1, y=1 la tiém
can ngang nén tao thanh hinh chir nhat c6 chiéu dai 1a 4 va chiéu rong 1a 2. Do d6 c6 dién tich
la 8.

Mot duong day dién dugc ndi tir mot nha may dién & 4 (nam tai bo bién 1a dudng thang AB)
dén mot hon dao C, khoang cach ngén nhét tr dao vé b bién 1a doan BC dai 1 km, khoang
cachtir B dén A4 1a 4 km duoc minh hoa bang hinh v& dudi day. Dé kéo duong day dién ra ngoai
ddo, nguoi ta dat mot tru dién ¢ vi tri S trén bo bién (nhu hinh v§). Biét rﬁng mdi km day dién
dat dudi nudce chi phi mat 5000 USD, con dat dudi dat chi phi mat 3000 USD.

m ODoDo

S A
a) Khoang cach tir hon dao C dén nha may dién 4 khoang 4,1 km.

c
—
—
—
—
.
—
.
—
—
—
—
—
—
—
—

B

b) Néu tru dién dat tai trung diém ctia 4B thi tong chi phi lip dat 1a 20000 USD.

¢) Néu dit AS =x (véi 0<x<4) thi chi phi lap dat ddy dién dudi nudc 1a 50004/ x” —8x+17
uUsD.

d) Tong chi phi it nhat dé 1ap dat day dién 1a 20 000 USD.
Loi giai

a) Ping. Ta ¢6 AC =+BC* + BA* =17 ~4,1km.

b) Sai. Vi tru dit tai trung diém 4B nén BS = AS =2 km.

Tacd CS =~ BC>+BS* =+/5.

Do d6, tdng chi phi 1&p dat 1a 5000-+/5 +3000-2 ~17180.34 USD.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

¢) Plng. Dt 4S =x v6i 0<x<4,khi do BS =4—x va CS =y BC?+BS* = [1+(4—x)*.
Chi phi lp dat diy dién tir 4 dén S 1a P =3000x . Liém-29/05/24

Chi phi lép dit day dién tir C dén S 1a P, =5000,/1+(4—x)’ .

d) Sai. Téng chi phi lép dat day dién 1a P = B + P, = 3000x + 5000,/1+ (4 — x)* .

Xétham f(x) =3000x +5000/1+ (4 —x)> trén khoang (0,4).

Taco f'(x)zSOOO—%,khidé f(x)=0<5(4—-x)=3Jx" —8x+17 <:>x=%.
Bang bién thién ciia ham s6 f(x) nhu sau
13
T 0 — 4
4
J'(x) - 0+
N
16000

Vay tong chi phi thip nhat ldp dat day dién 1a 16000 USD.
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CHUONG

—

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|l DEKHAOSAT VA VE
PO THI CUA HAM SO

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

<0> HE THONG BAI TAP TRA LOI NGAN

DANG 1. BIEN LUAN THEO THAM SO PE PHUONG TRINH CO NGHIEM THOA MAN DPIEU

KIEN K (HAM SO KHAC)
A L =1 x*=2x x*—4x+3 x*-6x+8 .
Caul: Chohaihamso y= + + + va y=|x+2|—x+m (m 1a tham
X x—1 x-2 x-3

s6 thyc) c6 dd thi 1an Iuot 1a (C)) va (C,). Tinh tong tat ca cac gia tri nguyén thudc khoang (—15 ; 20)
ctia tham sb ,,, dé (C ) (Cz) cit nhau tai nhiéu hon hai diém phan biét.

Cau2: Cho hai ham s y——*_ 4 XF1 X2 w3 y=¢"+2020+3m (,,, 1a tham sé thuc) c6 db thi

x—1 b x+1
lan luot 1a ( ) va (C ) C6 bao nhiéu sd nguyeén ,, thudc (-2019;2020) dé ( ) va (C ) cit
nhau tai 3 diém phan biét?
A Do % X x-1 x=2 . . B ,
Cau3: Cho hai hAm s0 y=——+— +— vd y=x—|x+1[+m (m la tham so thuc) co
x =1 x"—2x x —4x+3

dd thi lan luot 1a (C,) va (C,). S6 céc gid tri m nguyén thudc khoang (-20;20) dé (C)) va
(<) cit nhau tai ndm diém phan biét 1a

Cau4: Goi S l1atap hop tit ca cac gia tri ctia tham sé m dé bat phuong trinh
m’x* —(m+2)x’ +x* +(m2 —l)x >0 nghiém dung v&i moi x € R. S6 phén tir clia tap S 1a

Cau5:  C6 bao nhiéu cip sb thuc (a;b) dé bat phuong trinh (x—1)(x+ 2)(ax2 +bx+ 2) >0 nghiém
ding véi moi x e R

Cau 6:  Trong sb céc cdp so thuc (a;b) dé bat phuong trinh (x—1)(x - a)(x2 + x+b) >0 nghiém dung
véi moi x e R, tich @b nho nhét bé‘mg

Cau7: Chohamsd f(x)=(x—1).(x—2)...(x—2020). C6 bao nhiéu gia tri nguyén ctia m thudc doan

[-2020;2020] dé phuong trinh f'(x) = m. f(x) c6 2020 nghiém phéan biét?
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cau 8: Cho phuong trinh 4cos® x—12cos? x—33cos x=4m +3€/3 cos? x+9cosx+m . Co bao nhiéu gia

. r 2 oA ’( A 2
tri nguy€n cua tham s6 m dé€ phuong trinh ¢6 nghi¢ém duy nhat thudc [O;Tﬁ} .

1 : . o Al
——+4m—2020, Tong tat cac cac gia tri nguyén cia

Ciu9: Cho hai hamsé y=1In
x=2 x

va y=

tham s6 m dé d6 thi hai ham s6 cét nhau tai mot diém duy nhét 1a
Cau 10: Cho hai ham s6 y = (x+1)(2x+1)(3x+1)(m+2[x]); y=—12x" =22’ =% +10x+3 ¢6 do thi

lan luot 1a (C1 ), (C2 ) C6 bao nhiéu gia tri nguyén ctia tham sd m trén doan [—2020; 2020] dé
(C,) cat (C,) tai 3 diém phan biét?

()cz—2x+m)2 —-3x—-m

3 (C) va duong thang (d): y =2x (m 13 tham s thyc).
x a—

Cau 11: Cho hamsé y =

Sb gia tri nguyén cta m € [—15;15] dé duong thang (d) cat d6 thi (C) tai bon diém phan biét 1a
Chu 12: Chohaihamsd y=x°+6x*+6x”+1 va y=x"m—15x (m+3-15x) c6 dd thilan luot1a (C,)
va (C,). Goi S 1a tap hop tat cd cac gid tri nguyén cua tham so m thudc doan [-2019;2019] dé

(C,) va (C,) cét nhau tai hai diém phan biét. SO phan tir cua tip hop S bang
DANG 2. TUONG GIAO HAM HQP, HAM AN

Ciu 13: Chohamsb y= f(x) lién tuc trén R va c6 d6 thi nhu hinh v& sau

& =71 (x)

S6 nghiém cua phuong trinh f(2 + f(ex )) =11la

Chu 14: Chohamsd y = f(x)cé dao ham cap 2 trén R va c6 d6 thi f'(x)1a duong cong trong hinh v&

bén.
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

MY

o

bat g(x)= f(f’(x) —~ 1). Goi S la tap nghiém ctia phuong trinh g’(x)=0. S6 phan tir cta tap
S la

Cau 15: Cho ham s6 f(x) lién tuc trén R va c6 do thi nhu hinh v&. Dt g(x) = f(f(x)). Hoi phuong

trinh g’(x)=0 c6 may nghiém thyc phan biét?

2

Ciu16: Cho ham s6 y=/(x) lién tyc trén R va c6 do thi nhu hinh v& bén. Phuong trinh

f ( f(x)- 1) =0 c6 tit ca bao nhiéu nghiém thyc phan biét?

Cau 17:

\[ N

-l E 3\ x
4

Téap nghiém cta phuong trinh f(x)=r c6 s6 phan tir 1
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cau 18: Cho hamsb y = f(x)=mx* +nx’ + px’ + gx +r, trong d6 m,n, p,q,r € R. Biét ring ham s6

y = f"(x) c6 d6 nhu hinh v& dusi.

Téap nghiém cua phuong trinh f (x) =16m+8n+4p+2q+r co tit ca bao nhidu phan ti.

Ciu19: Cho f(x) la mdt ham da thirc bac bon c6 do thi nhu hinh duéi day.

Y
y= flx)

a

V()

Tap nghiém ctia phuong trinh [f’(x)]2 = f(x).f"(x) c6 s6 phan tir 1

Céu 20: Cho hai hams6 y = f(x),» = g(x) c6 dd thi nhu hinh sau:

Khi do tong s6 nghi¢m cua hai phuong trinh £ (g(x))=0 va g(f(x))=0 la

Swu tam va bién soan
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Ciu21: Chohamsd y = f (x) ¢6 dao ham lién tuc trén R . Him sé y = f (x) ¢6 @6 thi nhu hinh v& bén

duéi:

Yy

1 2'3215\/6% x

S6 nghiém thudc doan [—2 ; 6} cua phuong trinh f (m) =f (O) la

Ciu 22: Chohamsé y=f(x) c6 dao ham trén R va c6 dd thi 1a dudng cong trong hinh v& dudi. Dt

g(x)= f[f(x)] . Tim s6 nghiém ciia phuong trinh g’(x)=0.

Cau 23: Chohamsd y = f(x)=ax" +bx’ +cx’ + dx+e c6 dd thi nhu hinh v& bén day, trong d6 a,b,c,d, e

1a cac hé s thuc. S6 nghiém cuia phuong trinh f(1 /f(x))+ f(x)+2f(x)-1=01a

.._____|_‘
I
ot
=
Y .

\J.
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cau24: Cho <cac ham so f(x) =mx* +nx’ + px* +gx+r va g x) =ax’ +bx* +cx+d

(n,n,p,q,r,a,b,c,d €eR) thoaman f(0)=g(0).Cac ham sb f'(x), g'(x) co dd thi nhu hinh
ve€ dudi day

Vo

=

Tép nghiém ctia phuong trinh £ (x) = g (x) c6 s phén tir 1

Ciu 25: Cho hamsb y=f (x) lién tuc trén R va c6 @6 thi nhu hinh v&. Tap hop nghiém cta phuong
trinh /'(f(x))+1=0 c6 bao nhiéu phén tir?

Y

2
-2 A @
\/O
-1

2

Ciu 26: Cho hamsb f(x) c6 bang bién thién

T —00 —1 0 1 2 +00

N

Phuong trinh f (x/2x —x’ ) =3 ¢6 bao nhiéu nghiém?

—00
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cau 27: Cho hamsb bacba y = f(x) c6 do thi nhu hinh vé& bén.

Y

=R

S6 nghiém thuc ctia phuong trinh | f (x3 - 3x)| =11a

Cau 28: Cho ham s6 f(x) 6 do thi nhu hinh bén. Phuong trinh f[ f(cosx)—1]=0 c6 bao nhiéu

nghiém thudc doan [0; 27[] ?

Céiu 29: Cho ham s f(x) = ax’ +bx” +bx +cc6 dd thi nhu hinh vé:

U

S6 nghiém nam trong (%;3%) ciia phuong trinh f (cosx+1)=cosx+11a
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Cau 30: Chohamsd f(x) lién tuc trén R va c6 bang bién thién nhu sau:

X _on -1 0 1 4oz
0 4 0 — 0 + 0 —

S6 nghiém thudc khoang —oo ;In 2) cua phuong trinh 2019 f 1 e )-2021=0 la

t_a

Cau31l: Cho y=f(x) la ham s da thirc bic 3 va c6 do thi nhu hinh v& bén. Héi phuong trinh
f(f(cos x)— 1) =0 c6 bao nhiéu nghiém thudc doan [0;37]?

Cau 32: Chohamsd y = f(x) lién tuc trén R va c6 bang bién thién nhu hinh v&

X | —00 —1 3 +00

Y + 0 — 0 +

5 100
: / \ /
e -3

Phuong trinh | f(3x+1)— 2| =5 ¢6 bao nhiéu nghiém?

Ciu 33: Chohamsb f(x) co bang bién thién nhu sau:

X —0 -1 0 1 +o0
Fi(x) - 0 + 0 - 0 +
S(x)

S6 nghiém thudc doan {—%T%Tﬂ} cua phuong trinh 3 f (wj -7=0 la:

’ 2
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Ciu 34: Chohamsd y = f(x) c6 dao ham trén R va c6 d0 thi la duong cong trong hinh v& bén dudi.

bat g(x)= f[f(x)] . Tim s6 nghiém ctia phuong trinh & (x)=0 )
y 1
3
-1 /\1 3 .
! x
6
7
Cau 35: Chohamsd f(x) c6 bang bién thién nhu hinh v&.
X —a0 -1 1 3 +0
f'(x) - 0 + 0 - 0 +
2

/(%) %\ / \ /%c
1

. . 9
S6 nghiém thudc doan {0;{} cua phuong trinh f (2 sin x + 1) =11a

CAu 36: Cho ham s y= f(x) =ax’ +bx* +cx+d (a,b,c,d € R) ¢ d6 thi nhu hinh v& bén. SO nghiém

ctiia phwong trinh f(f(m)+f(x)+2m)—f(l)=0 la
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CHUYEN PE I -

UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cau 37: Chohamsd y = f(x) lién tuc trén R va c6 do thi nhu hinh v&. Phuong trinh f(f(x) - 1) =0

c6 tit ca bao nhiéu nghiém thuc phan biét?

Vi

AN
H\

Tl - 0 1 +c0
J'(x) - 0 + 0 _
+c0 2020
J(x) \ / \
-2020 —00

86 nghi¢m ctia phuong trinh | £ (x+2019)-2020/ = 2021 I

Cau 39: Chohamsd f(x) c6dd

bat g(x)=f(f(x)—1).

thi nhu hinh vé.

f(zx)

S6 nghiém ctia phuong trinh g'(x)=0 la

CAu 40: Cho ham sd y = f(x) lién tuc trén R va c6 dd thi nhu hinh v& bén

S6 nghiém thudc doan {O

|

Al

(B

,77”} cta phuong trinh f(f(cosx))=0 la
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Chu 41: Chohamsd y = f(x) c6 dd thi nhuu hinh v& bén. Tim s6 nghiém thudc doan [20177;20207]
ctia phuong trinh 3/ (2cosx) =8.
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CHUONG

—

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

|

UNG DUNG PAO HAM
PE KHAO SAT VA VE
PO THI CUA HAM SO

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

<0> HE THONG BAI TAP TRA LOI NGAN

DANG 1. BIEN LUAN THEO THAM SO PE PHUONG TRINH CO NGHIEM THOA MAN DPIEU
KIEN K (HAM SO KHAC)

Caul:

2
. x -1

Cho hai ham s6 y = +

X x—1

X' =2x x"—4x+3 x'—6x+8
+ +

x-2 x-3

s thuc) c6 do thi lan luot 1a ( 1) va (Cz) . Tinh tng tat ca cac gia tri nguyén thudc khoang (—15 ; 20)

va y=|x+2|—x+m (m 1a tham

cua tham s6 ., dé (C,) va (C,) cét nhau tai nhidu hon hai diém phén biét.
Loi giai
PS: 85

-1 x*-2x x*-4x+3 x*—6x+8
+ +

:h+ﬂ—x+m
x=2 x—3

Xét phuong trinh hoanh do giao diém "
X X—

-1 x*=2x x*—4x+3 x*-6x+8
= + + +

—|x+2|+x:m (D).

X x-—1 x-2 x-3
-1 x*=2x x*—4x+3 x*—6x+8
Pit g(x)= + + + —x=2+x.
' x—1 x=2 x-3
1 1 1 h—ﬂ—@—2>0

vol moi » thudc cac

, 1
Ta ¢60 g'(x)=4+—=+ + + +
E = e oy Ty sy

khoang sau (—OO ; 0), (0;1), (1;2) ,(2;3)Vé (3 ; +OO) nén ham sb y=g(x) dong bién trén mdi

x=2]

khodng do.
Mat khac ta co lim g(x)=-o0 va lim g(x)=+oo.

Bang bién thién ham s6 y = g(x)

X —0 0 1 2 3 +0
) + " v + -
g(x) +o0 +o0 +o0 40 / 420
— o — —a0 — —0o0
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Cau 2:

Cau 3:

CHUYEN DE I - UNG DUNG DPAO HAM DE KHAO SAT VA VE DO TH] HAM SO
Dua véo bang bién thién ta thdy duong thang y=m luon cit do thi ham s6 y = g(x) tai nim diém
phan biét nén (C,) va (C,) luon cét nhau tai ding ndm diém phan biét voi moi gid tri ca . . Két hop
diéu kién ,,, nguyén thudc (~15;20) nén m € {—14;—13;...;18;19} . Khi d6 tong tat ca cac gia tri ,»
la §$=15+16+17+18+19=85.

Cho hai ham 86 y = xl+x+1+x+f va y=¢€"+2020+3m (,,, 1a tham sé thuc) c6 dd thi
X — X X+

1an luot 1a (C,) va (C,). C6 bao nhiéu sé nguyén ,,, thude (—2019;2020) dé (C,) va (C,) cit

nhau tai 3 diém phan biét?

Loi giai
DS: 2692
Xét phuong trinh hoanh d¢ giao diém X +x+1+x+2:ex+2020+3m
x—1 b x+1

o X XL X2 5020=3m (1).

x—1 X x+1

< x x+1 x+2
bat g(x) = + + —e" —-2020.
x—-1 x x+1

. 1 1 1 . o N .

Ta c6 g'(x)=———F5—-—————7F—-¢€"<0 v6i moi x thudc cic khoing sau (—oo;—]),

(=1;0), (0;1) va (1;+) nén ham sé y = g(x) nghich bién trén mdi khodng do.
Mat khéac ta co lim g(x)=-2017 va lim g(x)=—o0.

Bang bién thién ham s y = g(x)

X —o0 -1 0 1 +o00
g'(x) + + +
-2017 400 +00 +00
g(x) \ \ \ \
—o0) —o0 —00 —00

Do d6 dé (C,) va (C,) cat nhau tai dang ba diém phan biét thi phuong trinh (1) phai c6 ba
nghiém phan biét. Diéu nay xay ra khi va chi khi duong thang y =3m cit d6 thi ham s6 y = g(x)
2017

tai ba diém phan biét khi va chi khi 3m >-2017 < m > - ~—-672,3.

Do m nguyén thudc (—2019;2020) nén m € {—672;—671;...;2019} . Vay c6 tat ca 2692 gia trim
thoa man.

Cho hai ham s6 y = 2x + f_l + 2x—2 va y=x—|x+1]+m (m la tham s thyc) c6
x =1 x"-2x x —4x+3

d thi lan luot 1a (C,) va (C,). S6 céc gid tri m nguyén thudc khoang (-20;20) dé (C)) va

(<) cit nhau tai nim diém phan biét 1a
Loi giai
bS: 21
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Cau 4:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

: X x—1 x—2
Xét phuong trinh hoanh d6 giao diém +
P S *B =1 x*=2x x*—4x+3

=x—|x+1|+m

X x—1 x—=2

= + + —x+|x+1l=m (1).
=1 x*=2x x*—4x+3 | | D
X x—1 x—2
bat g(x) = + —x+x+1].
i 8) ¥’ -1 x*=2x x*—4x+3 | |
2 2 2
Tacé g'(x) = x -1 X +2x-2 X +4x-5 x+1

2 7t 2 z F 2 7 1
(x —1) (x —2x) (x —4x+3) |x+ |
-l (=Pl —(x=2)° -1 x+1-|x+1|
(x2—1)2 (x2—2x)2 ()cz—4x+3)2 |x+1|

voi moi x thudc cac khoang sau (—o0;—1),(—1;0), (0;1),(1;2),(2;3)va (3;+0) nén ham s6

<0

y = g(x) nghich bién trén mdi khoang do.
Mt khac ta c6 lim g(x) =+ vava lim g(x)=1.

Bang bién thién ham sb y = g(x)

X —0 -1 0 1 2 3 +o0
£ - - - - - -
+o0 +o0 +o0 +o0 400 +o0
g(x) \
1
—an —a0D —a0 —an —aD

Do d6 dé (C,) va (C,) cat nhau tai ding nam diém phan biét thi phuong trinh (1) phai c6 nim

nghiém phan biét. Diéu nay xay ra khi va chi khi dudng thang y = m cit do thi ham s6 y = g(x)

tai ndm diém phan biét khi m <1, do m nguyén thuoc(-20;20) nén m e {~19;-18;..;0;1} . Vay

c6 tat ca 21 gia trim thoa man.

Goi S 1a tap hop tit ca cic gia tri cia tham sé m dé bat phuong trinh

m’x* —(m+2)x’ +x* + (m2 —l)x >0 nghiém dung véi moi x € R. SO phan tir cha tap S 1a
Loi giai

bS: 1

bat f(x)=m’x*—(m+2)x’ +x° +(m2 —l)x

Ta co f(x) =m’x* —(m + 2))(?3 +x° +(m2 —l)x = x[mzx3 —(m +2)x2 +x+(m2 —1)] . Gia su

x =0 khong phai 1a nghiém cuia phwong trinh g (x)=m’x’ —(m+2)x* +x+ (m2 - 1) =0 thi ham

5O f(x) =m’x* —(m+2)x3 +x° +(m2 —l)x s¢ d6i diu khi qua diém x=0, nghia la

m’x* —(m+2)x* +x° +(m2 —l)x >0 khong c6 nghiém dung véi moi x e R.

Do d6, dé yéu cAu bai toan duoc théa man thi mot didu kién can 1a

g(x)=m’x’—(m+2)x’ +x+(m2 —l):O phai co nghiém x=0,suyra m’ -1=0< m==*1

biéu kién du:
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Cau 5:

Caiu 6:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Voi m=1,f(x)=x"-3x"+x* =x° (x2 —3x+l) khi d6 f(l) = —1 < 0 khong thoa man diéu kién
m’x* —(m+2)x’ +x° +(m2 —l)x >0 nghiém ding v6i moi x € R. (loai)
Voi m:l,f(x):x4 —x +x :xz(x2 —x+1)20, xeR.

Viy S={-1}.

C6 bao nhiéu cdp sb thuc (a;b) dé bat phuong trinh (x—1)(x+ 2)(azx2 +bx+ 2) >0 nghiém
ding véi moi x e R

Loi giai
bS: 0
bat f(x) = (x—l)(x+2)(ax2 +bx+2)
Gia st x =1 khong phai la nghiém cuia phuong trinh g(x)=(x+ 2)(azx2 +bx+ 2) =0 thi ham s
f(x) =(x—1)(x+2)(ax2 +bx+2) s& d6i dau khi qua diém x=1, nghia Ila
(x—1)(x+ 2)(ax2 +bx+ 2) > (0 khong c6 nghiém ding véi moi xeR.
Do d6, d yéu cau bai toan duwgc théa méin thi mot diéu kién can 1a
g(x):(x+2)(ax2 +bx+2)=0 conghiém x=1 suyra a+b+2=0 (1)
Li luan twong tu c6 A(x)= (x—l)(ax2 +bx+2) =0 cling phai nhan x =-2 la nghiém, suy ra

4a—-2b+2=0 (2)

L la+b+2=0 a=-1
Tu (1) va (2) ta co hé

=
4a-2b+2=0 b=-1
Diéu kién du:

Vi {Z::; co f(x):(x—l)(x+2)(—x2—x+2):—(x—1)2(x+2)2 <0, xeR.

Vay khong ton tai cap s6 thuc (a;b) nao thoa min yéu cau bai toan.
Trong s6 cac cap so thuc (a;b) dé bat phuong trinh (x—l)(x—a)(xz +x+b) >0 nghiém ding
véi moi x e R, tich @b nho nhét bf‘mg
Loi giai

bS: 0,25
bit f(x) = (x—l)(x—a)(x2 +x+b) va g(x) = (x—a)(x2 +x+b)
Gia st x =1 khong phai 1a nghiém cua phuong trinh g (x)=(x- a)(x2 +x+b) =0 thi ham s
f(x) = (x—l)()c—a)(x2 +x+b) s¢ d6i dau khi qua diém x=1, nghia
(x—l)(x—a)(x2 +x+b) >0 khong c6 nghiém ding véi moi x e R.
Do d6 yéu cau bai toan duoc thoa mén thi mot diéu kién can lag(x)=(x- a)(x2 +x+ b) =0 co

a=1

nghiém x=1 suy ra hodc 4 hodc 1a phuwong trinh x* +x+b5=0 c6 hai
X +x+b2>20,VxeR

nghiém x=1va x=a
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

1 a:l a:l
a=

Tru(‘)'nghoplz{ , <41>0 = 1

2 b>—

X +x+b>0,VxeR A—1-4p<0 ,

Trudng hop 2: phuong trinh x” +x+b =0 ¢6 hai nghiém x=1 va x=a

Ta thay x =1vao phuong trinh x* +x+b=0 c6 > +1+b=0=>b=-2.Vsi b=-2 c6 phuong
x=1

x=-2

Vi x =a ciing 1a nghiém cua phuong trinh nén a =-2.

trinh x2+x+b:0<:>x2+x—2:0<:>{

a=1
. 1
Trong truong hop 1: . 1 =>ab Z% suy ra tich ab nho nhat khi ab = 2

1 1 .
Vavéi a=1,b= 7 tich ab = 7 thi bat phuong trinh da cho twong duong véi
1 1Y
(x—l)(x—l)(x2 +x+zj >0 (x—l)2 (erEj >0 théa man voi moi x € R (nhén)
\ , 1
Trong truong hop 2: Tich ab=4 > 7

. 1
Vay tich ab nho nhat khi ab = rh

Cho ham s6 f(x) = (x—1).(x—2)...(x —2020). C6 bao nhiéu gia tri nguyén ctia m thudc doan

[-2020;2020] dé phuong trinh f'(x) = m.f(x) c6 2020 nghiém phéan biét?
Loi giai

DS: 4040

Ta c6 nhan xét: khi f(x) =0 thi phuong trinh f'(x) =m.f(x) v0 nghi¢m.

Do d6: f'(x)=m.f(x) < m= /()

)
Xét ham s6 g(x)=f(x): L,y -t
f(x) x-1 x-2 x-3 x—2020
o 1 -1 1 -1
Tacod g'(x) = ~+ ~+ — ...+ - <0,VxeR\{1;2;3...;2020}
(x—l) (x—2) (x—3) (x—2020)
Bang bién thién:
x  |[—oo 1 2 3 2020 400
/@ N L e e
0 +o0o +o0 +o0
() \ \ \ \
-0 —0O0 — 00 0
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Cau 8:

Cau 9:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Dua vao BBT, phuong trinh f”(x) = m.f(x) ¢6 2020 nghiém phan biét khi va chi khi m > 0 hodc
m<0.
Két hop v6i dieu kién mla s0 nguyén thudoc  [-2020;2020] nén
m e {neZ|-2020<n<2020,n#0}.

Vay c6 tat ca 4040 gia trim thoa yéu cau bai toan.

Cho phuong trinh 4cos® x =12 cos? x =33 cos x = 4m + 3%/3 cos® x+9cos x +m . C6 bao nhidu gia
. : 2 ) 0 2
tri nguyén cua tham s6 m dé phuong trinh c6 nghi¢ém duy nhat thudc [O;Tﬂ} .

Loi giai
bS: 15

2 1 x 1 2
bat t =cosxvoi x e O;—” =te|——;1|,voimoi te| ——;1 [chi cO moit x € O;—”
3 2 2 3
Taco 4% 1262 —33t=4m+ 336> +9+m (1)
. . 1
Bai toan tr¢ thanh tim m dé phuong trinh (1) c6 nghiém duy nhat 7 € {—5;1}

483 1217 33t =4m+3 48 =12¢> +33t+4m+3
Pat u =362 +9%+m = mr e
w =32 49 +m du® =127 + 361 +4m

=4 40’ =3u =3t  (t—u) (47 + dur+ 4u” +3) = 0 u =1, (47 +dur-+ 4> +3>0)

. 1
Ta tim m dé phuong trinhm = £ =3t -9 ¢6 nghiém duy ¢ € {—E;l}

t=-1(0)

Xét g(1) =1 —3t2—9t:>g'(z)=3z2—6t—9:>g'(z)=0<:>L_3 0

1 2
Vay g(l)SmSg(—ch—HSmS% vay c6 15 gia tri nguyén ctia m.

— 1 2 4 .y . A 9
5 ——+4m—2020, Tong tat cac cac gia tri nguyén cua
x-2 x

Cho hai ham s6 y = In|>

va y=

tham s6 m dé d thi hai ham s6 cit nhau tai mot diém duy nhat 13

Loi giai
PS: 506
+ Phuong trinh hoanh d6 diém chung cta hai d6 thj ham sé 1a
mP2 o3 a0 e mPFA -2 g 200
X x—2 x X x—2 Xx

Do thi ctia hai ham sb da cho cit nhau tai mot diém duy nhét khi va chi khi (*) c6 duy nhat mot
nghiém.

Page 6

Swu tam va bién soan



CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

g (x)=In(x-2)-Inx- +l khi x>2
x—2 x
+ Xétham sé y =1In =23 1 gz(x)=1n(2—x)—1nx—i+l khi 0<x<2
X x—2 Xx x—2 Xx
g3(x):ln(2—x)—ln(—x)—i+l khi x<0
x—2 x

1 1 3 1 4 -1 .
g () =—>-=+ 2——2=—2( )2 khi x>2
x=2 x (x=2) x x(x-2)
, -1 1 3 1 4(x* -1) . A x=-1
Tacd o/ (x)= _— ——=—"_"7 khi 0<x<2,doviy y=0&
&) 2-x x (x=2) x* x*(x-2) > {le
-1 1 3 1 4x*-1 )
gm=—l L, 3 1 _ATD
2—-x x (x=-2) x* x(x-2)
bang bién thién ham sb nhu sau
X -on -1 0 1 2 +w
y' + 0 - - 0 + +
+ o0 + w
\4/ 0

y /]113
0 \
-0

+ Qua bang bién thién nay ta c6 (*) c6 nghiém duy nhat khi va chi khi

- 00

4m—2020=4 m=306€2
<~
4m—-2020=1n3 m:%mgz

+ Tu ddy yéu cau bai toan xay ra khi va chi khi m =506.

Cau 10: Cho hai ham sé y = (x+1)(2x+1)(3x+1)(m+2|x

); y=-12x"-22x —x* +10x+3 ¢6 dd thi
lan lugt 1a (C,), (C,). C6 bao nhiéu gi4 tri nguyén cta tham s m trén doan [-2020;2020] dé
(C,) cat (C,) tai 3 diém phan biét?

Loi giai
PS: 2021
Xét phuong trinh hoanh d6 giao diém cta hai do thi (Cl) va (C2 ) :
(x+1)(2x+1)(3x+1)(m+2|x]) = —12x* = 22x" = x* +10x+3 (1)
Dé dd thi (C,) cét (C,) tai 3 diém phan biét thi phuong trinh (1) ¢6 3 nghiém phan biét.

Voi x e {—l;—%;—%} : Khong 1a nghi¢ém cua phuong trinh (1).
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Cau 11:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Véi x ¢ —1;—1;—l ta co:
273

—12x* =22x* = x* +10x+3
(x+1)(2x+1)(3x+1)

P O
x+1 2x+1 3x+1

() e m= —2|x|©m:—2x—2|x|+

. 1 1
Xéthamsé [ (x)=-2x-2[x|+ ! + ! + 1 , Vxe R\{-1;——;——¢.
x+1 2x+1 3x+1 2 3
2x 1 2 3

Suy ra: f’(x)=—2—\/_2— - _

¥ (x+1) (2x+1)" (3x+1)"

—4 - ! 5= 2 5= 3 5 khixe(0;+oo)
(x+l) (2x+1) (3x+1) .
Ta co: f'(x)= va f'(x)khong
_ == 2 - — 3 5 khix(—oo;O)\{—l;—l;—l}
(x+1) (2x+l) (3x+l) 23

xac dinh tai x=0.
Bang bién thién:

0 +o0

x —0 -1 -

| =

1
2
7 (%) - - 1

|

Duya vao bang bién thién ta thdy dé phuong trinh (1) ¢6 3 nghiém phén biét thi m>0. Do d6 ¢6
2021 gia tri nguyén ciia tham s6 m thoa min yéu cau bai toan.

+aC

—o0

()c2—2x+m)2 —3x—-m

Cho ham sé y = 3
x_

(C) va duong thang (d): y =2x (m 1a tham s thyc).

S gia tri nguyén ciia m € [—15;15] dé duong thang (d) cat do thi (C) tai bon diém phan biét 1a
Loi giai
bS: 15
Xét pt hoanh d6 giao di€m cua hai do thi:
(x2 —2x+m)2 -3x-m
x-3

=2x<:)(x2 —2x+m)2 —3x—m=2x*—6x (x¢3)

<::>(x2 —2x+m)2 =2x*-3x+m (x¢3) (*)

2x* =t -3x+m=0

2 2

X —2x+m=t x —2x—t+m=0
bit: x> —2x+m =t ta dugc hé: o

2 A2

t°=2x"-3x+m

:>x2—12—x+t:0:>(x—t)(x+t—1):0:>[;:f
=l-x

Suy ra:

x> =2x+m=1-x

XX =2x+m=x x*=3x+m=0 (1)
=
X =x+m-1=0 (2)

YCBT < (*)phéi c6 4 nghiém phan biét khac 3 & (1), (Z)déu phai c6 hai nghiém pb khac 3 va

cac nghiém cua ching khong trung nhau.
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Cau 12:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

9-4m>0 m<-

1,25

, o 13 2334m20  |mzo  |"T0

-(1), (2) déu c6 hai nghiém pb khac 3 khi: & Sim#0  (*¥)

1-4(m-1)>0 5

m<— m#-5
3 -34+m—1%0 4
m# =5

2 _3x+m=0
—(1), (2) khong c6 nghiém trung nhau < H¢: rooermm V6 nghiém
X —x+m—-1=0

2x-1=0 ‘
<9, Vo nghiém
x =3x+m=0

1
X==
= 2 Vo6 nghiém

x> =3x+m=0

2
@(lj —3.(lj+m¢0
2 2
5
S m ()

Vay s gia tri nguyén ctia m € [—15;15] dong thoi thoa méan (**) va (***) la 15.

Cho hai ham s§ y = x° +6x* +6x> +1 va y=x’Vm—15x (m+3-15x) co dd thi 1an luot 12 (C)
va (C,). Goi S 1a tap hop tat cd cac gid tri nguyén cua tham so m thudc doan [-2019;2019] dé
(C,) va (C,) cét nhau tai hai diém phan biét. SO phan tir cua tip hop S bang

Loi giai
DS: 2006
Ta biét (C,) cat (C,) tai hai diém phén biét khi va chi khi phuong trinh
x®+6x*+6x° +1=x’Vm—15x (m +3 —le) (l) c6 hai nghi¢m phan biét.
Didu kién: m—15x>0< m=15x (*).

Néu x=0 thi phuong trinh (1) vo nghiém. Suy ra x = 0.

Khi d6 (1) < x° +6x +6x+i3=\/m—15x(m+3—15x)
X

<:>(x+lj3 +3[x+l)=(m)3 +3m—15x .

x X
Xéthamsd f(t)=¢>+3¢. Tép xéc dinh D=R.
f'(t)=3t*+3>0,VsreR. Suy ra ham 5O f(t)=0+3t dong bién trén R .

Do 6 (1) & x4~ =m—15x (2).

X

Néu x<O:>x+l<O = Phuong trinh (2) vo nghiém= x> 0.
X
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Cau 13:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

m>0
. . 1 1
Khi d6 1 nén (2)<:>x2+—2+2:m—15x<:>m:x2+—2+2+15x.
x+—>0 X X
X

Dat g(x):x2+%+2+15x,x>0. g'(x):2x—%+15.
X X

Phuong trinh g'(x)=0 c6 mdt nghiém x :% trén khoang (0;+o0).

Bang bién thién
Ly b 1
g 0 2 +oo
! —_—
qg 0 +
+od +oo

q /

% 4

Suy ra (1) c6 hai nghiém phan biét khi va chi khi m > %( thoa m >0).

Két hop v6i m nguyén va m €[-2019;2019] ta c6 dugc m nguyén va m €[14;2019].

Khi d6 S ¢6 2019—14+1=2006 phan tu.
DANG 7. TUONG GIAO HAM HQP, HAM AN

Cho ham s y = f (x) lién tyc trén R va c6 dd thi nhu hinh v& sau

Hit = f(x)

S6 nghiém cua phuong trinh f(2 + f(ex)) =11la
Loi giai
bS: 2
Dit u=¢* >0, tir d0 thi suy ra: f(u)2—3,Vu >0.
biat =2+ f(u), t>-1.
Ung v6i mdi nghiém ¢ =—1, c6 mot nghiém u =1.
Ung vé6i mdi nghiém ¢ € (-1;2), c6 hai nghiém u € (0;2).

Ung v&i moi nghiém ¢ > 2, ¢6 mot nghiém u > 2.
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Cau 14:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

vk

y=

—3]

Phuong trinh f (t) =1 c¢6 mot nghiém 7 =—1 va mot nghiém ¢ > 2.
Vay phuong trinh da cho c6 hai nghiém.
Cho ham s6 y = f(x)c6 dao ham cép 2 trén R va c6 dd thi f'(x)1a duong cong trong hinh vé

bén.

o

bat g(x)= f(f’(x) - 1). Goi Sl tap nghiém ctia phuong trinh g’(x)=0. S6 phan tir cta tap
S la
Loi giai
bS: 9
Ham sé y = f(x)c6 dao ham cap 2 trén R nénhamsd f(x)va f’(x)x4c dinh trén R.

Do d6, tap xdc dinh ciia ham s6 g(x)la D=R.

-l

)

(ORI
aco: g'(x)=r"(x).f"(f"(x)- ’x=c>fx: o|x=x¢e(1:2)
B VA R P
f'(x)-1=1
_f'(x)—lzZ

Tir d6 thi ta ciing co:
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

x=1
O f(x)-1=-1e f'(x)=0=|x=—1.
x=2
. B . _ xlee(—oo;-l)
O f(x)—1—1<:>f(x)—2©|:x=x2€(2;+oo).
x=x3e(—oo;xl)

0 f’(x)—l=2<:>f’(x)=3<:>{

x=x,€(x, ;+o)
Vay phuong trinh g'(x)=0 ¢6 9 nghiém.

Cau 15: Chohamsd f(x) lién tuc trén R va c6 do thi nhu hinh v&. Dit g(x)= f(f(x)). Hoi phuong
trinh g’(x)=0 c6 may nghiém thuc phan biét?

1y

b

bS: 10

-----------------------

o |/ (3))=0
g(x)—0<:>f/(x>zo
x=x,(—-2<x <-1) f(x)=x
N (:)xzo () = <:>f(x):0
Co /'(x)=0 x=x,(1<x, <2) (S ) =0 f(x)=x,
x=2 f(x):2

Duya vio d6 thi ta thay:
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Cau 16:

Cau 17:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

f(x)=0 c6 3 nghiém phan biét la x=—2,x=0,x=2, trong d6 c¢6 2 nghiém trang voi
nghiém cua f'(x)=0.

f(x)=1x c6 3 nghiém phan biét x, € (—2;—1),x, € (—1L1),x, €(2;+00).

f(x) = x, ¢6 1 nghiém duy nhét x, € (—oo;—2).

f(x) =2 c6 1 nghiém duy nhat x, € (—oo;—2).

Cing tu dd thi co thé théy cac nghiém Xx,,X,, X;,X,, X5, X, X,,—2,0,2 d6i mot khac nhau.

Vay g’(x)=0 c6 tong cong 10 nghiém phan biét.

Cho ham s6 y=f(x) lién tuc trén R va c6 dd thi nhu hinh v& bén. Phuong trinh
f ( f(x)- 1) =0 c6 tit ca bao nhiéu nghiém thyc phan biét?

f(x):1+x3 6(2;3)
-1,0); f(x)=1+x,¢€ (0;1) déu c6 ba nghiém phan

+ Ta thay hai phuong trinh f (x) =1+x €

biét.
Phuong trinh f(x) =l+x; e (2; 3) c6 mot nghiém.

Vay phuong trinh f ( f(x) —1) =0 c6 7 nghiém.

Chohamsé f(x)=mx*+nx’ + px* +gqx+r,.Himsd y = f'(x) c6 do thi nhu hinh v& bén dudi:
\ IT
-Ng| [5 3\ x

4

Tap nghiém cua phuong trinh f (x) =7 ¢6 sb phan tir 3

Loi giai
PbS: 3

Page 13

Swu tam va bién soan



CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Taco f'(x)=4mx’+3nx*+2px+q (1)
Dua vao do thi y = f'(x) ta thiy phuong trinh f'(x)=0 c6 banghiém donla -1, =, 3
Do dé f'(x)=m(x+1)(4x—5)(x—3) va m=0.Hay f'(x)=4mx’—13mx’> —2mx+15m (2)

Tu (1) va (2) suyra n=—?m, p=-mva qg=15m.

Khi d6 phuong trinh f(x)=r < mx"+nx’ + px’ +gx =0 < m(x4 —?x3 —x’ +15xj=0

< 3t -13x° -3x" +45x =0 < x(3x+5)(x—3)2 =0 o x=0vx=—§vx:3.

Vay tap nghiém cta phuong trinh f(x) =rlasS= {—2;0;3}.

Ciau 18: Cho ham s6 y = f(x) = mx* +nx’ + px* + qx +r, trong d6 m,n, p,q,r € R . Biét rang ham s

y = f"(x) ¢6 dd nhu hinh v& dudi.
l.

Tap nghiém cua phuong trinh f (x) =16m+8n+4p+2q+r co tit ca bao nhidu phan ti.
Loi giai

DS: 4
Tirdd thitathly f'(x)=0<x=-1vx=1vx=4

Ta c6 bang bién thién
X | -f -1 1 2 4 +a0
fo)  + 0 + 0 - 0 =+
A A
fiv) | LN ;‘33}:
X a

Phuong trinh f(x) =lom+8n+4p+2q+r & f(x) = f(2)
Tir bang bién thién ta thdy phuwong trinh c6 4 nghiém.

Cau19: Cho f(x) la mot ham da thirc bac bon c6 do thi nhu hinh duéi day.
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

U

y = flx)

0 T

Tép nghiém cta phuong trinh [f’(x)]2 =1 (x).f"(x) cb s6 phan tir 1a
Loi giai

bS: 1
Xét phuong trinh [ '(x)| = £ (x)./"(x) (1)
Do f(x)=0 c6 banghiém x,,x,,x,(x <x,<x;) va f'(x;)=0 suy ra x, 14 mot nghiém cua
(D
Ta co f(x):a(x—xl)(x—xz)(x—x3)2 (a#0)
Véi x¢x3:>(1)<:>(MJ :0@( L, 1,2 j =0

f(x) X=X X=X, X—X
& - ! - ! 2 —=0 vO nghiém.

(X—X1)2 (X—X2)2 (X—X3)

Vay, phuong trinh (1) c6 ding mét nghiém x = x;.

Ciu 20: Cho hai hams6 y = f(x),y = g(x) c6 do thi nhu hinh sau:

Khi do tong s6 nghiém cua hai phuong trinh £ (g(x))=0 va g(f(x))=0 la
Loi giai
bS: 22
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Cau 21:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

x=x(-3<x<-2)
x=-1

Quan sat do thi ta thdy: f(x)=0<|x=x,(1<x,<2)
x=x,(2<x,<3)

xX= x4(4<x4<5)

g(x)=x(1
g(x)=-1(2)
Do d6: f(g(x))=0 <= g(x)=x,(3)
g(x)=x,(4)
2(x)=x,(5)

Phuong trinh (1) c6 dung 1 nghiém; Phuong trinh (2) c6 dung 3 nghiém; Phuong trinh (3) co

dang 3 nghiém; Phuong trinh (4) c6 dung 3 nghiém; Phuong trinh (5) c6 dung 1 nghiém. Tt

ca cac nghiém trén déu phan biét nén phuong trinh 7 ( g(x)) =0 c6 dang 11 nghiém.
)c:)cs(—2<)c5 <—1)

Quan sat do thj ta thy: g(x)=0 < |x=x,(0<x,<1)

x=3
S (x)=2x(6)
Do do g(f(x))=0 <| f(x)=x,(7)

S (x)=3(8)
Phuong trinh (6) c6 5 nghiém; Phuong trinh (7) c6 5 nghiém; Phuong trinh (8) c6 1 nghiém.
Tét ca cac nghiém nay déu phan biét nén phuong trinh g( f (x)) =0 c6 ding 11 nghiém.
Vay tong s6 nghiém cia hai phuong trinh £ (g(x))=0 va g(f(x))=0 1a 22 nghiém.

Cho hamsd y = f (m) ¢6 dao ham lién tuc trén R . Him s6 y = f/ (x) ¢6 d6 thi nhu hinh v& bén

dudi:

Yy

2'3215\/6% X

S6 nghiém thudc doan [—2;6} cua phuong trinh f (m) =f (O) la

Loi giai
bS: 2
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Tur d6 thi cia ham sé f'(x) ta c6 BBT

X | -0 -2 0 2 5 6 +0

¥ — o+ 0 - 0+ 0 - 0 +

Y| 40 f(0 f(5) +0
f(=2) f(2) /(6)

Goi S, 1a dién tich hinh phing gi¢i han béi y = f'(x);y =0;x=0;x =2

Goi S, 1a dién tich hinh phing gi¢i han béi y = f'(x);y =0;x=2x=5

Goi S, 1a dién tich hinh phing gi¢i han béi y = f'(x);y =0;x=5;x=6
2 5

S, =—[ 1'(x)dx=1(0)-1(2); S, =jf'(x)dx:f(5)—f(2);
0 2
6

S, =—[ f'(x)dx=f(5)-£(6)

Tur do thi ta thay S, > S, = £(5)- £(2)> £(0)- £(2)=|f(5)> £(0)
va S, +8,<8,= f(0)-£(2)+£(5)-f(6)< £ (5)-f(2)=]|r(6)> f(0)

Khi d6 ta c6 BBT chinh xac ( dang db thi chinh xac ) nhu sau:

X | —oo —2 0 2 5 6 +o0
¥y — o + 0 - 0 + 0 — 0o +
Y | +e f(S] +o0

\
0) )

Vay phuong trinh f (x) =f (0) c6 2 nghiém thudc doan [—2;6}

Ciu 22: Chohamsé y=f(x) c6 dao ham trén R va c6 d6 thi 1a dudng cong trong hinh v& dudi. Dt

g(x)= f[f(x)] . Tim s6 nghiém ciia phuong trinh g’(x)=0.
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Cau 23:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Loi gidi,
DS: 8
Taco: g'(x)=f"(x) /[ f(x)]=0 B: E);)_O:I 0 (*)-

Theo d6 thi ham s suy ra.

0
f’(x):Oc{x Vi 2<a<3.
X=a

(x)
f(x)=a,.(2)
Phuong trinh (1): f(x)=0co6 3 nghiém phan biét khac nghiém phuong trinh (*).

Phuong trinh (2): f(x)=a; c6 3 nghiém phan biét khac nghiém phuong trinh (1) va phuong
trinh (*).

Vay phuong trinh ban dau c6 8 nghiém phén biét.

Cho hamsb y = f(x) =ax* + bx’ + cx® + dx + e ¢6 d6 thi nhu hinh vé bén day, trong d6 a,b,c,d, e

1a cac hé s thuc. S6 nghiém cuia phuong trinh f(«/f(x))+f(x)+2,/f(x) -1=01a

————— = ——

—_
|
ki
=,
L
U .

%

Loi giai
DS: 4
Tir hinh v& ta c6 dang d6 thi ciia ham trung phuong nén b=d =0 = f(x) =ax'+cx’ +e

Taco f'(x)=4ax’ +2cx.
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Cau 24:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

f'M=0  (4a+2¢=0 f[a=1
Tirdd thi =1 £(0)=0<1e=0 Sie=0= f(x)=x"+2x".
f(l)zl a+c+e=1 c=2

= f(Vx)=x* 420 va (£ (x))= 7 (x) 2/ ().

Nhu vay phuong trinh f(m ) +f(x)+2J7(x)-1=0.

& f2(x)+2f (x)+ £ (x)+2f (x) ~1=0 véi f(x)20,

Dit t= f(x)(¢20) ta dugc phuong trinh g(1)=0 v6i g(r)=1>—3r-2t +1.

Nhan thay: Ham sé g () lién tuc trén doan [0;1] va g(0).g(1)<0

= g()=0 co it nhét 1 nghiém thue (0,1).

Ham s g(¢) lién tuc trén doan [1;4] va g(1).g(4)<0

= g(#)=0 c6 it nhét 1 nghiém thue (1;4).

Ma g()=0 la phuong trinh bac hai chi ¢ t0i hai nghiém nén g () =0 c6 duy nhat mot nghiém
thuge (0:1). Suyra £ ([ (x) )+ £ (x)+2{// (x) ~1=0 c6 duy nhét mot nghiém f (x) (0;1).
Suy ra phuong trinh f'(x)=a v6i a €(0;1) ludn c6 4 nghiém x phan biét.

Cho cac ham s6 f(x)=mx'+n’+px’+gx+r va g(x)=ax’ +bx +ex+d,

(n,n,p,q,r,a,b,c,d IS R) thoa man f(O) = g(O) . Cac ham sd f’(x), g’(x) ¢4 d6 thi nhu hinh
veé dudi day

7.

=

/
-] =
e )

Tép nghiém ctia phuong trinh £ (x) = g(x) ¢6 s phan tir 1

Loi giai
bS: 2
+) TUr gia thiét f(0)=g(0) suy ra »=d do d6 phuong trinh f(x)=g(x) twong duong véi:
x=0

x[mx3 +(n—a)x’ +(p—b)x+(q—c):|=0<:> mx’ +(n—a)x’ +(p-b)x+(g—c)=0
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Cau 25:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

do ham s0

0o thi ctia  cac f'(x),g'(x) suy ra m=#0 va
8

f'(—l)Zg'(_l) —4m+3(l’l—a)—2(p_b)+q_6.:0 n—a:_gm

fM=¢'(1) <4m+3(n—a)+2(p-b)+q-c=0 <ip-b=-2m .

r'(2)=¢'(2) 32m+12(n—a)+4(p-b)+q-c=0 |g—c=8m

Tur d6 ta c6 phuong trinh: mx’ —%mx2 —2mx+8m=0< x° —%xz —2x+8=0.

Str dung may tinh Casio ta dugc phuong trinh c6 1 nghiém va nghiém do6 khac 0.

Vay tap nghiém cua phuong trinh f (x) = g(x) ¢6 2 phan tir.

Cho ham s6 y = f (x) lién tuc trén R va c6 do thi nhu hinh v&. Tap hop nghiém cia phuong
trinh f(f(x)) +1=0 co bao nhiéu phan tir?

Loi giai
bsS: 9
_f(x)=a<—2
itaco (1) +1=0 (1) =1 = |10
Duyavaodothitacod f(f(x))+1=0 f(f(x))=-1<
S(x)=0
| f(x)=c>2
FVo f(x)=ac2e| TS
6i f(x)=a rex, 52
[x=x,<-2
VG £(x)—be(-21) | T ECETD
= -2;-1) & .
NIE=OE x=x,€(-10)
| x=x,>2
X=x,=-2
+Voi f(x)=0 | x=x¢(0;1).
x=x96(2;3)

+V6i f(x)=c>2 vonghiém.
Ta thiy ham s6 y = f'(x) don diéu trén (—o0;-2), f(x,)=a#b= f(x,) nén x, #x,.

Hamsb y = f(x) don diéu trén (2;+0), f(x,)=b#0=f(x,) nén x, #x,.
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Vay phuong trinh da cho c6 9 nghi¢m phan biét.
Ciau 26: Cho hamsé f (x) c6 bang bién thién

T —00 —1 0 1 2 400

N

Phuong trinh f (x/2x —-x’ ) =3 ¢6 bao nhiéu nghiém?

— 00

Loi gidi
bS: 2
Truéce hét, xét ham sé 1 =¢(x)=+2x—x", x[0;2].
2-2x
22x —x*

Bang bién thién cua t(x) :

Taco ¢'(x)= , x€(0;2). '(x)=0=x=1€(0;2).

T 0 1 2

+ 0
1
0 0

=0<t<1, Vxe[0;2].

Lac nay, phuong trinh f(v2x—x ) =3 o thanh £ (1) =3 (1) vei r€[0:1].
Theo bang bién thién ciia ham s6 f'(¢) trén doan [0;1] thi duong thdng y =3 cét dd thi ham s6
y=f(t) tai ding 1 diém c6 hoanh d¢ thudc khoang (0;1) nén phuong trinh (2) c6 dung 1

nghiém ¢ =1, v6i #, €(0;1).

t 0 to 1
4
y=F0 %
, Y

Khi d6, phuong trinh (1) S2x—x" = t (2) , 1, € (O;l).

Mit khac, theo bang bién thién cua ham s6 ¢(x), véi méi ¢, € (0;1) thi dudng thang y =1, cét
dd thi ham s0 y =7(x) tai ding 2 diém phén biét nén phuong trinh (2) c6 dung 2 nghiém phén
biét.
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

x 0 1 2
() || + 0 -

1
y = t(x) / (0:1)
y =ty e (0

Vay phuong trinh f (\/ 2x—x° ) =3 c6 ding 2 nghiém.

Cau 27: Cho ham sé bac ba y = f(x) c6 do thi nhu hinh v& bén.

Y

S6 nghiém thyc ciia phuong trinh | f (x3 — 3x)| =11a
Loi giai
bS: 9
Xét phuong trinh |f(x3 —3x)| =1(1)
Dit ¢ =x’ —3x, ta c6 bang bién thién ciia ham s6 ¢ = g(x) =x’ —3x nhu sau:
X —0 -1 1 +o0
g'(x) + 0o - 0

g(x) w/z\_z/m

Tir bang bién thién, ta thay

+ Véi moi t,>2 hodc t, < -2, phuong trinh 7, = ¥’ —3x co mot nghi¢m;
+Véimdi -2 <t, <2, phuong trinh £, = x* —3x ¢6 3 nghi¢m.
Khi do, (1) tro thanh |f(t)|=1<:{f(t):1
S(1)=-1
t=t e (—2;0)
*TH1: f(1)=1<|1=t,€(0;2)
t=t, €(2;+x)

+Véit=t e (—2;0) = Phuong trinh ¢, = ¥’ —3x c63 nghiém;
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

+Véi t =t, €(0;2) = Phuong trinh 7, =x° —3x ¢6 3 nghiém;
+V6i t =1, €(2;+0) = Phuong trinh 7, = x* —3x ¢6 1 nghiém;
CTH2: f()=-1e| 5 (7:2)
t=t; €(2;+w)

+ Vi t =t, € (—o0;—2) = Phuong trinh #, = x*=3x ¢6 1 nghiém;

+Voit=t e (2;+oo) = Phuong trinh £, = x* —3x c6 1 nghiém.

Mit khac, cac nghiém nay déu phan biét. Vay phuong trinh | f (x3 —3x)| =1 ¢b6 9 nghiém phan

biét.
Chu 28: Cho ham so f(x) c6 d thi nhu hinh bén. Phuong trinh f[f(cos x)—l] =0 c6 bao nhiéu

nghiém thudc doan [0;27]?

Y
NI
:1 T
—1
-3
Loi giai
DS: 4
Y,
1 / y=c+l
/—11\0? bz i _an
_3 »———I

Dua vao dd thi ham sé ta thay:
f(cosx)-1=ae(-2;-1)
f[f(cosx)—l] =0 f(cosx)—lzbe(—l;O)
f(cosx)-1=ce(1;2)
f(cosx)=a+1e(-10)
= f(cosx):b+le(0;l)
f(cosx)=c+1€(2;3)
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Cau 29:

CHUYEN DE I - UNG DUNG PA0O HAM DE KHAO SAT VA VE PO THI HAM SO
cosx=a, <-1 (1)
« Xét phuong trinh f(cosx)=a+1<|cosx=a, €(-1;0) (2)
cosx=a; >1 (3)
Vi cosx €[-1;1] nén phuong trinh (1),(3) vo nghiém va phuong trinh (2) ¢6 2 nghiém thudc
doan [0;27].

cosx=f <-1 (4)
* Xét phuong trinh f(cos x) =b+l<|cosx=p, € (—1;0) (5)
cosx =L, >1 (6)

Vi cosx €[-1;1] nén phuong trinh (4),(6) v6 nghiém va phuong trinh (5) ¢6 2 nghiém thudc
doan [0;27].

« Xét phuong trinh f(cosx)=c+1<> cosx =¢>2 (vO nghiém)

Nhén xét hai nghiém cua phuong trinh (5) khong trung véi nghiém nao cta phuong trinh (2)

nén phuong trinh f[f(cos x)— 1] =0 ¢6 4 nghiém phéan biét.

Cho ham s f(x) = ax’ +bx” +bx +cco dd thi nhu hinh vé:

u

S6 nghiém nam trong (%;37:) ciia phuong trinh f (cosx+1)=cosx+11a

Loi giai
bS: 5
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

y,
3 9
[} P
|
b= /|
iy |
S/
_ ¥ _-' : - i [ T
3 2 IA / :.‘{) bl 2 }
214
9,
y
x=ae(-x;0)
Turdothitacod f(x)=x<|x=be(0;1)
x=2
cosx+1=ae(-x;0) cosx=a—1=t e(—;—-1) (VN)
Do dé f(cosx+1)=cosx+1<|cosx+1=be(0;1) < |cosx=b—1=t,e(-10) (1)
cosx+1=2 cosx=1 (2)
Dua vao dudng tron lugng giac, phuong trinh (1) ¢6 3 nghiém nam trong (%;37[} .
Phuong trinh (2) ¢6 2 nghiém nam trong (%;37[] .
Vay phuong trinh ban dau c6 tat ca 5 nghiém nam trong (%;372’) .
Cau 30: Chohamsd f(x) lién tuc trén R va c6 bang bién thién nhu sau:
X _on -1 0 1 o
v + 0 — 0 + 0 —
j. / \ / \
—aC
S6 nghiém thudc khoang —oo ;In 2) cua phuong trinh 2019 f 1 e )-2021=0 la
Loi giai
bS: 2
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Cau 31:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
bat r=1-¢"; xe(-o;In2) =>re(-11).
Nhén xét: x =In(1—-7) = v6i moi gié tri cta 7 € (—1;1) ta duoc mot gid tri ctia x € (—o0;In2).
2021

2019
Str dung bang bién thién ctia f(x) cho f(¢) nhu sau:

Phuong trinh tuong duong: f(¢)

¢ — -1 1 0 1 1 +ir
f'| i -+ 0 J:— 0 -i— ] -
£t / 0 — \
e —x
G x < . 2021 n
Duya vao bang bién thién ta thay phuong trinh f(¢)= >o19 2 nghiém 1,1, e (-L1).

Vay phuong trinh 2019f(1 —e")—2021 =0 ¢6 2 nghiém x € (—o0;In2).

Cho y=f(x) la ham sb da thirc bac 3 va c6 do thi nhu hinh v& bén. Héi phuong trinh
f(f(cos x)- 1) =0 ¢ bao nhiéu nghiém thudc doan [0;37]?

bS: 6

bat t =cosx, voi x € [O;37z] =>te [—1;1].
Véi t =1, phuong trinh ¢ = cosx ¢6 hai nghiém x €[0;37].

Véi t =—1, phuong trinh 7 = cosx ¢6 hai nghiém x €[0;37].
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Véi —1<t <1, phuong trinh 7 = cosx ¢6 ba nghiém x €[0;37].

Thay ¢=cosx vao phuong trinh f(f(cos x)— 1) =0, ta duoc phuong trinh:
f(t)-1=ae(-2-1) f(t)=a+1e(-10) (1)

F(f()-1)=0e| f(1)-1=be(-L10) <|f(t)=b+1e(0:1) (2).
f(t)-1=ce(1;2) f(t)=c+1€(2:3) (3)

Tur d6 thi ta co:

+) Phuong trinh (1) ¢6 1 nghiém ¢ € (—1;0), suy ra phuong trinh da cho c6 3 nghiém.

+) Phuong trinh (2) ¢6 1 nghiém ¢ € (—1;0), suy ra phuong trinh da cho c6 3 nghiém.

+) Phuong trinh (3) ¢6 1 nghiém ¢ > 1, suy ra phuong trinh da cho v nghi¢m.

Vay phuong trinh da cho c¢6 6 nghiém.

Cau32: Chohamsd y=f (x) lién tyc trén R va c6 bang bién thién nhu hinh vé&

T | —00 —1 3 +00

Y + 0 — 0 +

5 oe
: / \ /
s -3

Phuong trinh | f(3x+1)— 2| =5 ¢0 bao nhiéu nghiém?

Loi giai
bS: 3
f(3x+1)

)
f(B3x+1)-2

=5

Taco |f(3x+l)—2|:5<:>{

=5 c{f(3x+l):7 (1)

Duya vao bang bién thién,

. -1_2
+ Phuong trinh (1) c6 nghiém duy nhat théa man 3x+1=a>3 < x= aT > 3

+  Phuong trinh (2) c6 hai nghiém phan bi€t x,x, théa man

_2
3x,+1=3 T3
= .
3x,+1=b<-1 b-1 2
X, =——<——
3 3
Vay phuong trinh da cho ¢6 3 nghi¢m.

Ciu 33: Chohamsd f(x) c6 bang bién thién nhu sau:

X —a0 -1 0 1 +a0
()
JS(x)

- 0 - 0 — 0 —+
: / ’ -
\ | \2 /

Swu tam va bién soan
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Cau 34:

Cau 35:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

St Sr

S6 nghi¢m thudc doan {—T,T} ctia phuong trinh 3 f (M

-7=0 la:
=)

Loi giai
bS: 5

sin x —cos x —sin(x—z]
2 4

3f(—smx_cosxj—7=O<:>f(sin(x—£D=—<:>
V2 4/ 3 sin(x—%jzbe(O;l)

sin(x —%j =a e (-1;0)co 2 nghiém.

sin(x —%) =b € (0;1) c6 3 nghiém.
Vay phuong trinh c6 5 nghiém.
Cho ham s6 y = f(x) c6 dao ham trén R va c6 do thi 1a duong cong trong hinh v& bén dudi.

biat g(x)= f[f(x)] . Tim s6 nghiém cua phuong trinh g'(x)=0.
j.' L

Loi giai
DS: 8
L [F)=0
Ta co g'(x)zf’(x).f’[f(x)]zO@ jf['Ef)(x;)]=0<:> f(x)=0
f(x):me(1;3)

Phuong trinh f'(x)=0 ¢ 2 nghiém
Phuong trinh f'(x)=0 ¢6 3 nghiém
Phuong trinh f (x)=m €(1;3) ¢6 3 nghiém
Vay phuong trinh c¢6 8 nghi¢m.

Cho ham s f(x) c6 bang bién thién nhu hinh v&.
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Cau 36:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

X —C -1

7 - o0 =

/(%) %\ / \ /%c
1

. . 9
S6 nghiém thudc doan {O;Tﬁ} ctua phuong trinh f (2 sin x + 1) =11a

3 +0
— 0 +

k| S|~

Loi giai

bS: 7
2sinx+1=-1 sinx=-1 O
Ta co f(ZSinx+1)=1<:> 25inx+1=ae(l;3) & sinxzaT_le(O;l) (2)

2sinx+1=be(3;+x)

sin x = % e(L+0) (3)
, n Or
(1) ¢6 2 nghiém trong {0;7} .

(2) c6 5 nghiém trong [0;977[]
(3) vo nghiém.

Vay phuong trinh da cho c6 7 nghiém trong {0;97”} .

Cho ham s y= f(x) =ax’ +bx* +cx+d (a,b,c,d € R) ¢ d6 thi nhu hinh vé& bén. SO nghiém

cita phuong trinh £ ( £ ([ () )+ £ (x)+ 2/ () )=/ (1) =0 1a

bS: 3

bat 1=./f(x), t>0.

Taco: f(f(¢)+¢+2t)=f(1)=0 ().

Xét 1=0: (*) < f(0)— f(1) =0 (khong thoa).
Xét 1>0:Taco f(1)>0va f(1)+1>+2>0
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Cau 37:

CHUYEN DE I - UNG DUNG PAO HAM DE KHAO SAT VA VE PO THI HAM SO
Theo db thi, ham f (u) ddng bién trén (0;+00).
Do do, (”‘)<:>f(f(t)+t2 +2t):f(1)<:>f(t)+t2 +2t=1
o f(t)=1-1"-21

< f(t)=g(t)(*)(v6i g(1)=1-1"-2t,t>0)

Viham f (t) dong biénva g (t) nghich bién trén ( 0;+oo) nén phuong trinh (**) c6 nghiém duy
nhit =«

Theo dd thi ham f(t),g(t) taco a e (0;1).

L y=9)

I ERAVEN *

X LSS SN U S S D SN N S S (N N S S

Khido, t=a < f(x)=a’, a’ €(0;1) (***).

Vi d6 thi ham f(x) cét dudng thing y =’ tai 3 diém phan biét nén phuong trinh (***) c6 3
nghiém phan biét.

Cho ham s6 y = f(x) lién tuc trén R va c6 dd thi nhu hinh v&. Phuong trinh f(f(x) - 1) =0
c6 tat ca bao nhi€u nghiém thyc phan biét?

VA

bS: 7
x=ae(-2-1)
Tir d6 thi cia ham s y = f(x) suyra f(x)=0 < | x=be(-10)
x:ce(l;Z)

f(x)—lza f(x):a+l
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
+Do ae(-2;-1)= a+1e(-1;0) = Phuong trinh f(x)=a+1 c6 3 nghiém phan biét.
+Do be(-1;0)= b+1€(0;1)= Phuong trinh f(x)=5b+1 c6 3 nghi¢m phan biét.
+Do ce(;2) = c+1e(2;3) = Phuong trinh f(x)=c+1 c6 1 nghiém.

% y=c+l
/R"L""
y=b+1
‘2/: 1 b
BN\ E
\ \ I y=a+l
|
| |
l
----3F-

Vay phuong trinh f(f(x) - 1) =0 ¢6 3+3+1=7 nghiém.
Céu 38: Chohamsd y = f(x) ¢6 bang bién thién nhu sau:

| - 0 1 +00
() - 0 + 0 _
+e0 2020
S(x) \ / \
-2020 —c0
86 nghi¢m ctia phuong trinh | £ (x +2019) - 2020/ = 2021 la
Loi giai

bS: 4
Taco:

f(x+2019)-2020=-2021 [ f(x+2019)=~1

|f (x+2019)-2020| = 2021 < o .
f(x+2019)-2020=2021 | f(x+2019) = 4041

Tur bang bién thién suy ra:
+) Phuong trinh: f'(x+2019) =~1 ¢6 3 nghiém.
+) Phuong trinh: f'(x+2019) =4041 c6 1 nghiém.
Vay phuong trinh da cho c¢6 4 nghi¢m.

Chu39: Chohamsd f(x) c6 dd thi nhu hinh v&.
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

3 / fz)

bat g(x)= f(f(x)— 1) . S6 nghiém ctia phuong trinh g’(x)=0 la

Loi gidi
bS: 9
J0 @)
-3 -2 ; /1\\/5 3. &
Taco g'(x)=f'(x).f"(f (x)-1)
| , ' '(x)=0
g'(x)=0e f'(x).f"(f(x)-1)=0= (f(x)-1)=0

(
f(x)-1=q, f(x)=a,+1€(0;1) (1)
1=t o r(x)=2 °)
f(x)-1=a, |f(x)=a,+1€(23) (3)

Tir d6 thi suy ra
[ phuong trinh (1) c6 hai nghiém phan biét b, € (-2;-1);b, €(2;3)
"1 phuong trinh (2) c6 hai nghiém phan biét ¢, € (— ;b );c2 € (b2;3)
"1 phuong trinh (3) c6 hai nghiém phan biét d, € (—2;01 );af2 € (02;3)
Vay phuong trinh da cho ¢6 9 nghiém phan biét.

Ciu 40: Cho hamsd y = f(x) lién tuc trén R va c6 dd thi nhu hinh v& bén
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Cau 41:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

A

¥

S6 nghiém thudc doan {0;777[} cta phuong trinh f(f(cosx))=0 la

Loi giai
bS: 5
bat f(cosx)=t ta dugc phuong trinh f(¢) =0.
t=t ee(-2;-1
Quan sat d6 thi y= f(x)tasuyra f(1)=0<|1=1, €(0;1)
t=ty,e(;2)

* V61 t=t, ta c6 f(cosx)=¢. Xét tuong giao gilta hai 6 thi y=f(x) va
y=te (—2; —1) = f(cosx) =t < cosx =x; <—1 nén phuong trinh v6 nghiém.
* V61 t=t, ta co6 f(cosx)=t,. Xét tuong giao gilta hai dd thi y=f(x) va
cosx =x, <-1
y=t e(O;l):>f(cosx)=t2 < | cosx=x;€(0;1).
cosx =x, €(1;2)
Chi c6 cosx = x; théa man. Khi do tdn tai 3 giatri x e {O;%ﬂ tuong tng dé cosx = X;.
cosx = x5 <—1
*Voi t =t; tuong tu ta co | cosx = x, € (—1;0).

cosx=x; >1

Chi c6 cosx = x, théa man. Khi do6 ton tai 2 giatri x e {O;%ﬂ tuong tng dé cosx = X -
Vay phuong trinh da cho c6 5 nghiém thudc doan {0; 7771 .

Cho ham s6 y = f (x) co @ thi nhuu hinh v& bén. Tim s6 nghiém thudc doan [20177;20207]
ctia phuong trinh 3/ (2cosx) =8.
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Loi gidi
bS: 6
bat r=2cosx, ta c6 bang bién thién cia ¢ nhu sau
x 2017w 20187 20197 20207
2 2
t
s 8
Khi dé 3f(2003x):8<:>f(t):§.
~ A \ < 8 A A . ~
Vé thém duong thang y = 3 trén do thi y = f(x) dé cho.
Ay
LN /N .
i ANISS
3 ! i
l 8 i _
-3 -2 0 2 3 x
8

Xét trén doan [-2;2], duong thang y = 3 cit do thi ham sé f (¢) tai hai diém ¢, e (—2;—1) va

t,e(1;2).
Tur bang bién thién cua 7, Ung véi gia ti ¢, ta tim dugce 3 nghiém x thoa 2cosx =¢,, tuongty, ta
cling tim dugc 3 nghiém x thoa 2cosx =t¢, .

Vay phuong trinh 3/ (2cosx) =8 ¢6 6 nghiém x thudc doan [20177;20207 ]
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

—
BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ HE THONG BAI TAP TRA LOI NGAN

DANG 3. BIEN LUAN TUONG GIAO HAM HQP, HAM AN CHUA THAM SO

Cau42: Chohamsb y = f(x) = ax’ + bx> + cx + d ¢6 d6 thi nhu hinh duéi day

Co tit ca bao nhiéu gia tri nguyén cia tham s6 me(-5;5) dé phuong trinh
F2(x) = (m+4)| f(x)|+2m+4=0 co 6 nghiém phan biét

Ciu43: Chohamsb y= /() lién tuc trén doan [—1;4] va co dd thi nhu hinh v&.

C6 bao nhiéu gia tri nguyén cia m thudc doan [-10;10] dé bat phuong trinh | f(x)+ m| <2m
ding voi moi x thude doan [-1;4].
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Chu44: Chohamsd y = f(x) lién tuc trén R va c6 do thi nhu hinh v& bén duéi. Goi S 1a tap hop tt
ca gi4 tri nguyén cta tham s6 m d€ phuong trinh f'(sinx)—m+2 =2sinx c6 nghiém thudc

khoang (0;7). Tong cac phan tir cia S bang

y

M 3 B 1 0 \[/ 2 3
I R

Cau 45: Chohamsé f (x) = x’ +x+2. Co tat ca bao nhiéu gia tri nguyén ctia tham s m dé phuong trinh

f(i/f3(x)+f(x)+m):—x3—x+2 c6 nghiém x e[-1;2]?
A. 1750. B. 1748. C. 1747. D. 1746.

Chu 46: Cho ham s6 f(x) lién tuc trén [2;4] va c6 bang bién thién nhu hinh v& bén. C6 bao nhiéu gia

tri nguyén ciia m dé phuong trinh x+2+x* —2x =m.f(x) c6 nghiém thudc doan [2;4]?

x |2 3 7 4
2

NN

Ciu 47: Cho hamsé f (a:) lién tyc trén R va c6 dd thi nhu hinh v&. S gia tri nguyén cua tham sb m dé

F )

phuong trinh f* (cos w) + (m - 2019)f(cos x) +m —2020 = 0 cé dung 6 nghi¢m phan biét thude
doan [0;27[] la
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Chu 48: Chohamsd y=f(x) lién tuc trén R thoa man f(—1)=5, f(-3)=0 va c6 bang xét dau dao
ham nhu sau:

X |—cc -1 0 1 2 o0
f”(I}‘ + 0 - 0 4+ 0 4+ 0 -

S6 gia tri nguyén duong ciia tham s6 m dé phuong trinh 3 £ (2 - x) +4x* +4 —x=m c6 nghiém
trong khoang (3;5) la

Ciu49: Chohamsb y = f(x) lién tyc trén R va cé do thi nhu hinh v&.

y

C6 bao nhiéu gia tri nguyén ctia tham s6 M dé phuong trinh f ( f (cos x)) =m ¢6 nghiém thudc

m 3r
khoang [E,Tj ?

Cau 50: Cho ham s6 bac ba y = f(x) c6 dd thi nhu hinh v&.

Co tit ca bao nhiéu gi4 tri nguyén cta tham sb ,. d&é phuong trinh
f(2|sin x|) = f(m2 +6m+10) c6 nghiém?

Ciu 51: Cho hamsd bacba y=f (x) c¢6 d6 thi nhu hinh v& bén. C6 tat ca bao nhiéu gia trj nguyén cua

tham s6 ,,, dé phuong trinh f(x3 -3x%+ m) +3=0 ¢6 nghiém thudc doan [—1; 2] )
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

\Y

N

|
—
o)
S
—
)
w
=Y

Ciu 52: Cho ham s6 y = f(z) lién tuc trén R va co dd thi nhu hinh v& bén. S6 cac gia tri nguyén cua

tham s »» dé bat phuong trinh
16.8’%) < (—=m” + 5m).4"" — ((4 - £*(x)).16’") nghiém ding v&i moi sé thue o 1

yA

5V

Cau 53: Cho ham s f(x) 1a ham s6 da thic bac bén. Biét f(0)=0 va dd thi ham sé y = f'(x) co
hinh v€ bén dudi.
y A

—1
T A —_i
!
|
|
|
!
i

— o o ) = e— = o =

-2

Tap nghiém cua phuong trinh f (|2 sinx — 1| — 1) =m (v6i M 1a tham sd) trén doan [O; 37 ] co

tat ca bao nhiéu phéan tu?
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Chu 54: Chohamsd f(x)=x’+3x’ —4m. C6 bao nhiéu gid tri nguyén ciia tham sb m dé phuong trinh

f(3 f(x)+m) = x* —m c6 nghiém thudc doan [1;2]?

Chu 55: Chohamsé f(x) lién tuc trén R va c6 bang bién thién nhu hinh v&.

X
1 +0

—aD _1

f(x) +:C\ 2/' \2/
_4/

S gi tri nguyén ctia tham s6 m dé phuong trinh £ (cos x) +(3 - m)f(cos x) +2m—-10=0co

b3 | =

= h‘"|€.ﬂ

+oC

diang 4 nghiém phan bi¢t thudc doan |:—%;7Z':| la

Chu 56: Chohamsd y= f(x) lién tuc trén R va c6 do thi nhu hinh v&. Goi S 1a tap hop tat cd céc gia
tri nguyén cua tham s6 m dé phuong trinh y = f(sinx)=3sinx+m c6 nghiém thugc khoang

(0;7). Tong cc phén tir cia S béng

Cau 57:

C6 bao nhiéu s6 nguyén M dé phuong trinh f (x3 — 3x) =m ¢6 6 nghi€ém phan biét thuoc doan
[-1;2]?
Cau 58: Chohamsb y = f(x) c6 dd thi nhu hinh v& bén dudi.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

B

[F¥] )
fe

S6 gi4 tri nguyén duong cua M dé phuong trinh f (x2 —4x+ 5) +1=m cb6nghiém la
Cau59: Cho ham s6 y = f(x) xéc dinh, lién tuc trén R va c6 dd thi nhu hinh v& dudi. C6 bao nhiéu

gia tri nguyén ciia M dé phuong trinh 2 f (3 —4+/6x —9x° ) =m—3 c6 nghi¢m

1
\ |
|H j
\ |
|

Céau 60: Cho ham s6 f (x) =x’ —4x+3. C6 bao nhiéu gi4 tri nguyén cua tham sé M dé phuong trinh

S (|x])=(m=6) f(]x])—=m+5=0 c6 6 nghiém thyc phan biét?

CAu 61: Cho ham sb f(x) =ax’ +bx’ +cx+d c6 dd thi nhu hinh vé
y

\
e

Goi S 1a tap hop cac gia tri cia m(m € R) sao cho
(x—1)[m3f(2x—l)—mf(x)+f(x)—1} >0,VxeR.

S6 phan tir cia tap S 1a
Cau 62: Cho hamsb y = f(x)=ax’ +bx’ +cx+d c6 do thi nhu hinh bén dudi
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Y

—4

C6 bao nhiéu gia trj nguyén ciia tham s6 ,, d€ phuong trinh £ (x)—(m+ 5)|f(x)| +4m+4=0
c6 7 nghiém phan biét?

CAu 63: Chohamsd y=f (x) lién tuc trén R va c6 dd thi nhu hinh vé

L'F 3

/ -4 o r

C6 bao nhiéu g4 tri nguyén cia tham s6 M dé phuong trinh

3 . — _1 r A
[Izzz,r;);_:?;;+4|]:f(m2 +4m+4> c6 nghiém.

Céau 64: Cho ham s§ y = f(x) xdc dinh va lién tyc trén R va ¢6 do thi nhu hinh v&. C6 bao nhiéu gi4

tri nguyén ctia m dé phuong trinh 2.f(3 — 3»\/—9x2 +30x— 21) =m—2019 c6 nghi¢m.

Ciu 65: Cho hamsé y = f(x) xéc dinh, lién tuc trén R va c6 dd thi nhu hinh v& bén. C6 bao nhiéu gia

tri nguyén ctia m dé phuong trinh 2 f (3 —4n/6x —9x° ) =m—3 c6 nghi¢m.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

L)

CAu 66: Cho ham sb y= f(x) =ax* +bx’ +ex* +dx+e véi (a,b,c,d,e € ]R) . Biét ham sb y= f'(x) co
d6 thi nhu hinh v&, dat cuc tri tai diém O(0;0) va cét truc hoanh tai 4(3;0). C6 bao nhiéu gia

tri nguyén cua m trén [—5;5] dé phuong trinh f (—x2 +2x+ m) = e c6 bdn nghiém phan biét.

\

Chu 67: Chohamsé y = f(x) lién tyc trén doan [0,5] va c6 bang bién thién nhu hinh sau:

X 0 1 5

s \ e

C6 bao nhidu gia tri nguyén duong cua tham s m dé bat phuong trinh

mf (x)++/3x <2019 (x)~+/10—2x nghiém dung véi moi x €[0,5].

Cau 68: Chohamsd y= f (x) lién tuc trén R va c6 do thi nhu hinh v& bén. S6 gi4 tri nguyén ctia tham
s6 m dé phuong trinh f2 (cosx)+ (m —2018)f(cosx) +m—2019=0 c6 dung 6 nghiém phan

biét thudc doan [0;27[] la
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)

--{3

Ciu 69: Chohamsd bac bbn y = f(x) c6 dd thi nhu hinh v&. Sé gid tri nguyén ctia tham so m dé phuong

trinh f(|x + m|) =m cd 4nghiém phan biét la

F

] -

C6 bao nhiéu sd nguyén m dé phuong trinh % f [%+ IJ + x =m c6 nghiém thudc doan [—2;2]

?

Cau71: Cho ham sé y=f (x) ¢6 @6 thi nhu hinh v&. Tim sb gia tri nguyén ciia m dé phwong trinh

f(x2 - Zx) =m c6 ding 4 nghiém thuc phan bi¢t thudc doan [—% ; %} .

Page 372

Swu tam va bién soan



CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

u

Céu 72: Cho hamsd y = f(x) c6 dao ham lién tuc trén R . Biét f(0)=0 va f'(x) dugc cho nhu hinh

v& bén. Phuong trinh | f (|x|)| =m (v6i m 1a tham sd) c6 nhiéu nhét bao nhiéu nghiém?

‘\.
4!\

y

3
\
24|
\
1l N
\\ /.‘ \
\ / \
o 1 2

Cau 73: Cho hai ham s6 y = f(x) va y= g(x) 1a cac ham xac dinh va lién tuc trén R va c6 do thi nhu

hinh v& bén (trong d6 dudng cong ddm hon 1a do thi cia ham s6 y = f (x)). C6 bao nhiéu s6

nguyén m dé phuong trinh f(l - g(2x —1)) =m c06 nghiém thudc doan [—l;g} .

Y
¥ = flz)

ot - T
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Chu 74: Cho ham sb f(x)=ax’+bx’+cx+d c6 do thi nhu hinh v& sau ddy. Hoi c6 bao nhiéu gié tri

nguyén ctia tham s6 thuc m dé phuong trinh f ( f (x)) =m c6 4 nghiém phan biét thudc doan

[-1;2]?

Cau75: Cho ham sé g(x)=2x’+x"-8x. C6 bao nhi€u so6 nguyén m dé phuong trinh

\/g(g(x) + 3)—m =2g(x)+7 c6 dung 6 nghiém thyc phan biét
Cau 76: Cho ham sé f(x)=x"—4x+3. Co bao nhiéu gid tri nguyén cia tham s m dé phuong trinh
F2([x)=(m=6) f(|x])-m+5=0 c6 6 nghiém thyc phan biét?

Céiu 77: Cho hamsd f(x)=2x"+x>-8x+7. Goi S1a tap hop tit ca cac gia tri nguyén duong ctia tham
s6 m dé phuong trinh \/ F(f(x)=3)+m =2f(x)—5 c6 6 nghiém thuc phan biét. Tong cac phan

tr ciia S bang
Cho ham s6 f (x) = x° +3x° —4m. C6 bao nhiéu gia tri nguyén ciia tham s6 m dé phuong trinh

Cau 78:
f(3 f(x)+m):x3 —m ¢6 nghiém thudc [1;2]?
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

—
BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ HE THONG BAI TAP TRA LOI NGAN

DANG 3. BIEN LUAN TUONG GIAO HAM HQP, HAM AN CHUA THAM SO
Cau42: Chohamsb y = f(x) = ax’ + bx> + cx + d ¢6 d6 thi nhu hinh duéi day

Co tit ca bao nhiéu gia tri nguyén cia tham s6 me(-5;5) dé phuong trinh
F2(xX) = (m+4)| £(x)|+2m+4 =0 c6 6 nghiém phan bit
Loi giai

bS: 3
Tacod: f2(x)—(m+4)| f(x)|+2m+4=0< | F)[ = m| f(x)| - 4| f(x)| + 2m+4 =0
e (f@]-2) -m(lfW]-2)=0e (|/)]-2)(| /()] -2-m)=0

{lf(>C)|—2=O {|f(x)|=2 (1)
=S =S

|f()|=2-m=0 " (|f(x)|=m+2(2)

Duya vao d6 thi ham s6 y = f(x) = ax® + bx> + cx +d ta c6 d6 thi ham s6 y =| f(x)| nhu sau:
Yy
4

_92 0] 1

Duya vio d6 thi ham s6 y =| f(x)| suy ra phuong trinh (1) ¢6 4 nghiém phan biét.
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Cau 43:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Suy ra phuong trinh da cho c6 6 nghiém phan biét (2) c6 2 nghiém phan biét khac cac nghiém
cua phuong trinh (1).

Ta ¢6 phuong trinh (2) la phuong trinh hoanh d¢ giao diém cua hai duongy =|f(x)| va
y =m+2. S6 nghiém phuong trinh (2) 1a s§ giao diém ciia 2 d6 thi ham s§ y =| f(x)| va
y = m+ 2. Dya vao hinh v& d6 thi ham s y =| f(x)| ta dwoc phuong trinh | f(x)| = m +2 c6

m+2=0
m=-2

2 nghiém phan biét khac cac nghiém cua phuong trinh | f(x)|=2 & | m+2>4 < { 5
m >

m+2+#2
DomeZ vame(-55)=me{-2;3;4}.
Vay c6 3 gia tri nguyén m € (=5;5) thoa min diéu kién bai toan.
Cho ham s0 y = £ (x) lién tyc trén doan [—1;4] va c6 do thi nhu hinh v&.

LY

C6 bao nhiéu gia tri nguyén ciia m thugc doan [-10;10] dé bat phuong trinh | f(x)+ m| <2m
ding v6i moi x thudc doan [-1;4].
Loi giai
bS:7
Pé bat phuong trinh |f(x) + m| <2m c6 nghiém ta suy ra diéu kién m > 0.

f(x)>—3m
|f(x)+m|<2m<:>—2m<f(x)+m<2m Q{f(x)<m .

Bét phuong trinh |f(x)+ m| <2m dung véi moi x thudc doan [-1;4] < {f ding

-3m< Elllﬁf(x)
m> I[{lilz](f(x)
Tir d6 thi ham s6 y = f(x) tasuy ra fglﬁf(x) =-2; ma>]<f(x) =3.

[-1:4

v6i moi x thudc doan [-1;4] <
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Cau 44:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

—3m < fglﬂf(x) Bm<-2 |m>= .
< 3 < m >3 (théa man dic¢u kién m >0 )

S A S VP

Vay trén doan [~10;10] ¢6 7 gid tri nguyén ciia m théa mén diéu kién bai toan.
Cho ham s6 y = f(x) lién tuc trén R va c6 do thi nhu hinh v& bén dudi. Goi S 1a tap hop tt
ca gid tri nguyén cla tham s6 m dé phuong trinh f'(sinx)—m+2 =2sinx c6 nghiém thudc

khoang (0;7). Tong cac phan tir ciia S bang

y

DS: 2

bat r =sinx, voi xe(0;7) =t e(0:1].

Ta duoc phuong trinh: f(1)-2t=m-2< f(t)=2t+m—-2 (1)

S6 nghiém cua phuong trinh bang sé giao diém cua d6 thi ham s y = f (t) va duong thing
y=2t+m-2 (r)

Goi (p):y=2x+1 song song véi duong thang (A): y =2¢ va di qua diem 4(0;1).

Goi ¢:y=2x-3 song song véi duong thing (A): y =2t va di qua diem B(L;-1).

Dé phuong trinh f'(sinx)—m+2 = 2sinx c6 nghiém thudc khoang (0;7) thi phwong trinh (1)
phai c6 nghiém ¢ (O; 1] , suy ra duong thing » nam trong mién nam giita hai duong thang ¢ va

p(cothétring 1én ¢ vabo p)
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Cau 45:

Cau 46:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
:>—3Sm—2<1c>—1£m<3:>me{—1;0;1;2}:>S={—1;0;1;2}.
Do d6 téng cac phan tirla: —1+0+1+2=2.
Chohamsé f (x)=x’+x+2.C6 tat cd bao nhiéu gia tri nguyén ciia tham s6 m dé phuong trinh
f({/fS(x)+f(x)+m):—x3 —x+2 conghiém x e[-1;2]?

A. 1750. B. 1748. C. 1747. D. 1746.
Loi giai

bS: 1750
Xéthamsd f(t)=1r +t+2,taco f'(t)=3>+1>0,VteR.
Do d6 ham s6 f dong bién trén R .

Taco f({ @+f+m)=f(=)

o-x=3YL W)+ f(D)+me L)+ [()+x+m=0 ()

Xét h(x)= f’(x)+ f(x)+x° +m trén doan [-1;2].

Ta co h'(x)=3f'(x) f7(x)+ f'(x)+3x" = f1(x)[ 3/ (x) +1]+3x".

Tacod f'(x)=3x>+1>0,Vxe[-1;2]= K'(x)>0,Vx e[-1;2].
Ham s6 A(x) dong bién trén [—1;2] nén {1’111% h(x)=h(-1)=m-1, r[nlaz)]i h(x)=h(2)=m+1748.

Phuong trinh (1) ¢6 nghiém khi va chi khi
; . < —1).
qulgl]h(x) r[ilﬁlglch(x)_o < h(-1)-h(2)
o (m-1)(1748+m)<0
< —1748<m <.
Do m nguyén nén tap cac gia tri m théaman la S ={-1748;-1747;...;0;1} .

Viy c6 tit ca 1750 gia tri nguyén ctia m thoa mén.
Cho ham s& f(x) lién tuc trén [2; 4] va c6 bang bién thién nhu hinh v& bén. C6 bao nhiéu gia

tri nguyén cua m dé phuong trinh x+2+vx> —2x = m.f(x) c6 nghiém thuc doan [2; 4] ?

x 2 3 7 4
2
S(x) | 4 J11
NN

Loi giai
bS: 4
Dua vao bang bién thién ta co 1[\%1 f(x)=f(4)=2va A[/zl_(}]xf(x) =f(2)=4
Ham s6 g(x) =x+2+/x* —2x lién tuc va dong bién trén [2; 4]
Suy ra ][\glai]ag(x) =g(2)=2va Z\[gﬁ]xg(x) =g(4)=4+42
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Cau 47:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Ta co x+2\/x2—2x=m.f(x)<:>x+2f($=m<:>%=m
g(x)

lién tuc trén [2;4]
x)

Xét ham s h(x) =

Vi g(x) nhé nhat va f(x) 16n nhdt dong thoi xdy ra tai x=2nén

Ming(x)
. _[24] _ g(z) _ _l
B a7 72) "

2;4]

Vi g(x) 16n nhdt va f(x) nho nhdt dong théi xdy ra tai x=4nén

Marg(x) g (4)

Max h(x) = wir 7 - (4)=h(4)=2+2\/§

1
T 6 suy ra phuong trinh 4(x) =m c6 nghiém khi va chi khi 5 <m<2+242.

Vay c6 4 gia tri nguyén ctia m dé phwong trinh c6 nghiém.

Cho ham sé f (a:) lién tuc trén R va c6 do thi nhu hinh v&. Sb gia tri nguyén ctia tham s6 m dé
phuong trinh £ (cos a;) + (m - 2019)f(cos :z:) +m —2020 = 0 c6 ding 6 nghiém phan biét thudc
doan [0;27[] la
yA
-3
I 0/ 1 \ x’
-1
Loi giai
bS: 2
o f(cos m) =-1
Taco f*(cosz)+(m—2019) f(cosz)+m 2020 =0 < (1)
f(cos :v) =2020-m
*Voi f(cosx)=-1
L cosx=0 T
Dua vao do thi ta cé f(cosx)=-1< Sx==+kr
cosx=x, (x,>1)(VN) 2
Vi xe[0;27] = x e 1;3—ﬁ
22
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

y A

---|3
y=ftx)

=Y

_1-\T/1 L

<
Il

*Voéi f(cosx)=2020—m

bat t =cosx (t € [—l;l])

Véite (—1; 1] thi phuong trinh ¢ = cos x c6 hai nghi€ém phéan biét thudc [O; 27r].

Vi t =—1 thi phuong trinh ¢ = cos x c6 mdt nghiém thudc [O; 27[]

Phuong trinh tr& thanh () =2020—m

Dé phuong trinh (1) ¢6 tat cd 6 nghiém phan biét thi phuong trinh f(cosx)=2020—m ¢c6 4
nghiém phan biét, hay phuong trinh f(¢)=2020—m c6 hai nghiém ¢ e (—1;1]

A

---3
y=1

' =2020-m

|
)
<

Nyl
Q\
|
i

Dya vao dd thi ta c6 dé phuong trinh f(7)=2020-m c6 hai nghiém re(-11] thi
-1<2020-m <1< 2019<m <2021
Vi m nguyén nén m e {2019;2020}
Vay c6 2 gia tri nguyén cia m thoéa man.

Chu 48: Chohamsd y = f(x) lién tuc trén R thoa man f(—1)=5, f(-3)=0 va c6 bang xét dau dao
ham nhu sau:

x |—cx: -1 0 1 2 +a0

f"(r}\+ﬂ_ﬂ+n+n_

S4 gid tri nguyén duong ciia tham sé m d€ phuong trinh 3 (2—x)+ J+4-x=mcb nghiém
trong khoang (3;5) la
Loi giai
bS: 15
bat g(x) = 3f(2—x)+\/m—x voi x € (3;5).
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Taco: g'(x)=-3/"(2—x)+

X
VX +4
Voi xe(3;5):

Taco: 2—xe(-3;—1) nén f'(2—-x)>0 suyra -3/'(2—-x)<0.

Ta co:

x
<—=1
x'+4 X

X . .
Suyra g'(x)=-3f"(2—x)+ —1<0,Vx €(3;5) nén ham so nghich bién trén (3;5).

(3) =31 (2-2) - (59 (33)
Suy ra r(r31;isr)1g(x)=g(5)=3f(—3)+\/52+4—5=\/29—5;

max g (x) = g(3) =3/ (-1) +V3’ +4-3=12+413.

(3
Pé phuong trinh 3f(2—x)+\/x2 +4—-x=m co6 nghiém thi V29-5<m<12+13 ma m
nguyén duong nén m € {1, 2,...,15} tuc la co 15 gia tri
Cau49: Chohamsd y=f(x) lién tyc trén R va cé dd thi nhu hinh v&.

y

C6 bao nhiéu gié tri nguyén cta tham sé M dé phuong trinh f ( f (cos x)) =m ¢6 nghiém thudc

n 3z
khoang (5,7] ?

Loi giai.
pS: 4

Khi xe(ﬁ;zj thi cosx €[-1;0).
2 2
Dua vio d6 thi ham s6 y = f(x) ta thdy khi cosxe[-1;0) thi f(cosx)e[-1;1); khi do
f(f(cosx)) e[-1;3).
Do d6 phuong trinh f ( f (COS x))zm c6 nghiém thudc khoang (%,%) khi va chi khi

-1<m<3.
Vay c6 4 gia tri nguyén ciia tham s6 7 théa méin yéu cau bai toan.

Cau 50: Cho ham s6 bac ba y = f(x) c6 dd thi nhu hinh v&.
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Cau 51:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Co tit ca bao nhiéu gi4 tri nguyén cta tham sb ,. d& phuong trinh
f(2|sin x|) = f(m2 +6m + 10) c6 nghiém?

Loi giai.
bS: 3
Ttr d6 thi suy rahamsé y = f (x) ddng bién trén nira khoang [0; +oo) )
Do 2[sinx|>0;m” +6m+10>0 nén £ (2sinx|)= 7 (m’ +6m+10) < 2|sinx|=m’ +6m+10.
Ma 0<2 |sin x| <2 nén yéu cau bai toan tuong duong
0<m’ +6m+10<2 <> m’ +6m+8<0< —4<m<-2.
Viy ¢6 3 s6 nguyén ,,, thoa man.
Cho ham s§ bacba y=f (X) c6 d thi nhu hinh v& bén. C6 tat ca bao nhiéu gia trj nguyén cia
tham s6 ,,, dé phuong trinh f (x3 —3x7 + m) +3=0 c6 nghiém thugc doan [—1;2].

\Y

N

\
—
Q
—
[\]
(V]
=Y

Loi giai
bS: 8
Ttr hinh v&, ta suy ra duoc hinh v& 13 d6 thi ctia ham sé ¥ = X =3x 41 .
X =3x*+m=-1 {f “3x*+1=-m
=

¥ =3x*+1=-m+3

f(x' =327 +m)+3=0& f(x* =3x" +m)=-3 <:{)63—3x2+m=2

, . -3<-m<1 -1<m<3
Dbé phuong trinh da cho ¢6 nghiém thudc doan [—1; 2] thi < :
-3<-m+3<1 2<m<6

= me[-1;6].
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Cau 52:

Cau 53:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Do meZ nén co 8 gia tri ,, dé phuong trinh da cho c6 nghiém.
Cho ham sb y = f(z) lién tuc trén R va co dd thi nhu hinh v& bén. S6 cac gia tri nguyén cua
tham s0 »» dé bat phuong trinh
16.8"%) < (=m” + 5m).4"" = ((4 - £*(z)).16’") nghiém dtng v&i moi sé thue o 1

v

5V

Loi giai

bS: 4
16.8"% < (=m* +5m).4"Y = (4= f*(x)).16"" & —m* +5m >16.2"" + (4 - f*(x)).4'™
Vi.néntacd 16.2"") + (4 — f*(z)).4’'" <1627 +0=4Vr e R
=-m’+m=>24<m’-5m+4<0<=1<m<4
Cho ham s f(x) 1a him s6 da thic bac bén. Biét f(0)=0 va db thi ham sé y = f'(x) ¢6
hinh vé bén dudi.

Yy A

2

—1
T A —_i
!
|
|
|
!
i

— o o ) = e— = o =

-2

Tép nghiém cta phuong trinh £ (|2sinx—1|—1)=m (v6i M 1a tham sd) trén doan [0; 3r ] co
tat ca bao nhiéu phan tu?

Loi giai
bS: 16
Do thi di cho 1a dd thi ham sb bac ba c6 hai diém cuc tri x=0 va x=2 nén cb dang
f'(x):ax3+bx2 +cx+d .
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Cau 54:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

d=2 a=1
‘ , c=0 b=-3
Lan luot thay thé cac dit kién tir hinh vé€, ta dugc 3-a-22+2-b-2:0:> =0

-a’+b+d=-2 d=2

4

Suy ra f'(x):x3—3x2+2:>f(x):x7—x3+2x+(7,

4

Ma f(O):O:>C:O:>f(x):xT—x3+2x_

x=1
Tacod f'(x)=0< x=1-3.
x=1+4/3
Suy ra bang bién thién
T | =00 1-v3 1 14+V3 +00
f'(x) - 0 + 0 - 0+
+00 B +00
f(z) \ /4\ /
—1 —1
Tir d6 ta c6 bang bién thién caa f(x—1)
& —00 2-V3 2 2+V3 +00
fll@—1) - 0 + 0 - 0+
+00 5 +00
fla—1) \\\\\\\\“ //////,/" 4"“\\\\\\\\‘\ ///////'
~1 —1

Vi —1<sinx <1,Vx €[0;37] nen 0<[2sinx-1/<3.

Dat t:|25inx—1 , te[0;3]

Dua vao bang bién thién, suy ra phuong trinh f (t - 1) =m cotdida 2 nghiém t=h, t=k.

+h+1

| 2sinx—1=1h sinx =
Do do

. <~ .
2sinx—1=+k . th+1
sinx =

Trén [0;37T ] , mdi phuong trinh ¢6 nhiéu nhit 4 nghiém, do d6 phuong trinh da cho c6 nhiéu
nhat 16 nghiém.

Cho ham s6 f'(x)=x"+3x’ —4m. C6 bao nhiéu gié tri nguyén cta tham sé m dé phuong trinh

f(3 f(x)+m) = x” —m c6 nghiém thudc doan [1;2]?
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Loi giai
bS: 16
Xét phuong trinh f(3 f(x)+m) =x—m (1)
)

bat t=,3/f(x)+m.Tacé{ (x)=F = f(1)+ = f(x)+x*(2)
x)=t"—m

Xét ham s6 g(u)=f(u)+u’ = g'(u)=f"(u)+3u’ =5u" +12u> > 0,Vu.

> =

Khido (2) ©g(t)=g(x)ot=x <Jf(x)+m=xox’ - f(x)=m < x" +2x" =3m
Xét ham s6 h(x)=x"+2x" = h'(x)=5x"+6x" > 0,Vx

Ta ¢ bang bién thién cta ham s6 /(x):

Tir bang bién thién suy ra dé (1) c¢6 nghiém thudc doan [L2] ©3<3m<48<=1<m<16

Ma meZ = me{l;2;3;..;16} suyraco 16 gia tri cha m thoa man bai toan.

Chu 55: Cho hamsd f(x) lién tyc trén R va c6 bang bién thién nhu hinh v&.

X
1 +0

£(x) +$\ 2/' \.2/
_4/

86 gid tri nguyén cta tham s6 m dé phuong trinh /7 (cosx)+(3—m) f(cosx)+2m—10=0cd

—0 _1

b | =

= h"‘ﬁ\ﬁ

+oC

ding 4 nghiém phan biét thudc doan |:—%;7Z’j| la
Loi giai
bS: 6
Xét f?(cosx)+(3—m) f(cosx)+2m—10=0.Taco A:(m—7)2.
f(cosx)=m-5(1)
f(cosx)=2 (2)

cosx=a<-1

Do d6

Véi f(cosx)=2< cosx:%

cosx=1
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Truong hop nay duge 3 nghiém trong {—%; 7Z:| .
Pé phuong trinh dd cho c6 ding 4 nghiém phén biét thudc doan l:—%;ﬂ'} thi (1) c6 diang 1
. 7 N . A, . 1
nghiém trong [—g; 72'} va khong trung véi nghi¢ém cua cac phuong trinh cosx = 5;cosx =1

< f(t)=m—5 véi t =cosx c6 dung 1 nghiém trong {—1;%} =-4<m-5<2<1<m<7.
Do m nguyén nén cé 6 gia tri cua m thoa man.

Cau 56: Chohamsd y=f (x) lién tuc trén R va c6 dd thi nhu hinh v&. Goi S 1a tap hop tat ca cac gia
tri nguyén cta tham s6 m dé phuong trinh y = f (sin x) =3sinx+m co6 nghiém thudc khoang

(0;7[) . Téng céc phan tir cia S bang

bS: -10

bt ¢ =sinx, xe(0;7) < 1(0;1].

Phuong trinh f(sinx)=3sinx+m c6 nghiém thudc khoang (0;7) khi va chi khi phuong trinh
f(t)=3t+m c6 nghiém thudc (0;1] khi va chi khi d6 thi ham s y = f(x) va dudng thing
d:y=>3x+m c6 diém chung v6i hoanh d¢ x (0;1].

A, :y =3x—4 la dudng thang qua diém (1;—1) va A, : y =3x+1 1a dudng thang qua diém (0;1)
D6 thi hamsd y = f (x) trén (O;l] 1a phan duong cong ndm gitra hai dudng thing A va A,
Vay phuong trinh f (t) =3¢+ m c6 nghiém thudc nira khoang (0;1] khi va chi khi d dao dong
trong mién giéi han béi A, va A, (khong trung v&i A,) khi va chi khi
—4<m<leme{-4;-3;-2;-1;0}.

Vay tong cac gia tri cia S bang —10.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cau 57: Chohamsb y = f(x) c6 dd thi nhu hinh v&.

C6 bao nhiéu s6 nguyén M dé phuong trinh f (x3 - 3x) =m c6 6 nghiém phan biét thuoc doan

[-1;2]2

PS: 2

Loi giai

bat t:g(x):x3 -3x, xe[—l;Z]

g'(x):3x2—3:0<:>{

x=1

x=-1

Bang bién thién ctia ham sé g (x) trén [—l; 2]

x -1 1 2
g'(x) - +
2 _ 2
. ' =
g(x)
" _2 —

Suy ra v6i t=-2,¢6 1 gia tri cua X thudc doan [—1;2].

te (—2;2], c6 2 gia tri cia ¥ thudc doan [—1;2].

Phuong trinh f (x3 — 3x) =m ¢6 6 nghiém phan biét thudc doan [—1; 2] khi va chi khi phuong

trinh f(¢)=m c6 3 nghiém phan biét thuoe (-2;2]. (1)

Dua vao dd thi ham s6 y = f (x) va M nguyén ta c6 hai gid tri ciia M théa man diéu kién (1)

la: m=0, m=-1.

Cau58: Chohamsd y = f(x) co db thi nhw hinh v& bén dudi.

X

wal ko
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

S6 gi4 tri nguyén duong ctua M dé phuong trinh f (x2 —4x+ 5) +1=m c6 nghiém la
Loi giai
bS: 3
Dit 1 =x* —4x+5.Taco 1=(x-2) +121.
Phuong trinh f()c2 —4x+ 5)+1 =m (1) tro thanh phuong trinh f(t) =m-1 (2) .
Str dung céc nhén xét ¢ trén va dd thi ciia ham s6 y=1f (x) ta co
(1) c6 nghiém & (2) ¢6 nghiém thudc [1;+oo)
Sm-152<m<3
Vay tap hop cac gia tri nguyén duong cta M thoa yéu cau bai toan 1a {1 ;25 3} )

Cau59: Cho ham s6 y = f(x) xac dinh, lién tyc trén R va c6 db thi nhu hinh v& dudi. C6 bao nhidu

gia tri nguyén ciia M dé phuong trinh 2 f (3 —4~/6x —9x” ) =m—3 c6 nghi¢m

Pat £ =3—46x—-9x> nggg

B 12(3x—1) o) 1 (nhan).

Ta co: ¢’ = ——= = —
a co: t'(x) m 0<x<3 t'(x)=0<t 3

t(O)ﬂ;th:—l;t@j:&

Nén —-1<¢<3.

Mit khic: f(z):mT_3, t €[~1;3] ¢6 nghiém.

Tir db thi ta c6 —5$m2_3$1<:>—7SmS5-

Do M nguyénnénco 13 giatri m la -7, -6, -5, 4,-3,-2,-1,0,1, 2,3, 4,5.
Céu 60: Cho ham sb f (x) =x”—4x+3. C6 bao nhiéu gia tri nguyén cua tham s M dé phuong trinh
f? (|x|) —(m — 6)f(|x|) —m+5=0 c6 6 nghiém thuc phan biét?

Loi giai
Page 14
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Cau 61:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
bS: 3

Ham s f(x) =x"—4x+3co bang bién thién

Ham s6 y = f(|x]) c6 bang bién thién

x |- -2 0 2 +o0

fid) +\_1 /3\-] /J”:O

bt 1= £ () 214
Nhan xét:

+voi ¢, <-1-Y95xe@

+v6i t, =—1;t, >3— 5 2 nghiém
+voi ¢, = 35 3 nghiém

+véi t, e(—l;3)L> 4 nghiém

t=-1
Phuong trinh tr¢ thanh £ —(m—6)t—m+5 =0 <:>L s
=m—
Yéu cau bai toan suy ra —1<m—5<3<:>4<m<8—m€2—>me{5;6;7}.

Cho ham s§ f(x)=ax’ +bx’ +cx+d c6 do thi nhu hinh v&

y
14!—

X
/ o 1
Goi S 1a tap hop cac gia tri cia m(m € R) sao cho

(x—l)[m3f(2x—1)—mf(x)+f(x)—1] >0,VxeR.
S6 phan tir cia tap S 1a

Loi giai
bS: 2
Tir d6 thi ta thay f(x)zl. bit g(x): m3f(2x—1)—mf(x)+f(x)—l.

(x—l)[m3f(2x—1)—mf(x)+f(x)—l]ZO,VxE]R (*)
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Cau 62:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Ter  gia  thiét ta c6 didu  kign cin  d  co  (¥) 1a
g(l)zO@me(l)—mf( ) f( ) l—0<:>m3—m:0<:>{
biéu kién du:
HV6i m=0 taco (*)< g(x)=(x-1)[ f(x)-1]=0 ding v6i moi xeR.
Do @ m =0 thoa man.

L . 1 ,
+)Voi m=1 ta co (x—l)[f(Zx—l)—l]:5[(2x—1)—1][f(2x—1)—1]20VxeR. Do do

=1 thoéa man.

+)V01m—— (*) = (x- [f(Zx 1)+2f 1]>0 (**).

1)
(2x 1)+1 (2x—1) +b(2x—l) +c(2x—1)+d+1
)

= lim =4>0

Xét x>1taco lim 3 ;
X0 2(ax +bx +cx+d)

e 2f (x
= 3JaeR a>1:f(20c—1)+1>2f(0c) hay 2f(a)—f(2a—1)—1<0
(a— 1[2f - f(20-1) 1]<O ( khong thoa min (**)),
Do @6 m =—1 khong théa man
Viy S ¢6 2 phan tu.
Cho ham s§ y = f(x)=ax’+bx’ +cx+d c6 db thi nhu hinh bén dudi

Y

—4

C6 bao nhiéu gia tri nguyén cta tham s6 ,,, dé phuong trinh £ (x)—(m+ 5)|f(x)| +4m+4=0
c6 7 nghiém phan biét?
Loi giai
bS: 3
Phuong trinh twong duong vai

: x)—5|f(x)|+4—m(|f x |—4):0

& (| @) -4)(f @)|-1)-m()f (x)]-4)=0
= x)| - N=1=m)l=0< |f(x)|:4 (1)
(el iom=oes| 70

Tir d6 thi ham sé y = f(x) , ta suy ra do thi ham s6 y = |f(x)| nhu sau
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Cau 63:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

y=|f(z)|

4 y=4
/ y=m-+1
1

, suy ra phuong trinh (l) luén c6 3 nghiém phan biét.

\/

-2

T

Duya vao dd thi ham sé y = |f(x)

Vi vy, yéu cau bai toan tuong duong véi phuong trinh (2) c6 4 nghiém phan biét khac 4.
Suyra 0<m+l<4<=-1<m<3=>m=0,1, 2.

Vay c6 3 gid tri nguyén cia tham s ,,, thoa bai toan.

Cho hamsé y= f (x) lién tuc trén R va c6 d6 thi nhu hinh v&

s

/ -4 o) T

C6 bao nhibu gia tri nguyén cia tham s6 M  d phwong trinh

3 . — _1 e [N
[|222);—:nsz+4” :f(m2 +4m+4> c6 nghiém.
Loi giai
PS: 3

) |3sinx—cosx—1|
Ta co

‘ >0, Vx vi m* +4m+4=(m+2) >0, Vm. Nhin vao d6 thj ham
|200sx—s1nx+4|

s6 y=f (x) ta thdy ham s6 da cho dong bién trén [0;-!—00) suy ra phuong trinh da cho tuong
duong
| 3sinx—cosx—1 |_

- =m’ +4m+4 (1)
|200sx—smx+4|

Pit p— 3sinx—cosx—1 <*>
2cosx—sinx+4

vi 2cosx—sinx+4>0, Vx
nén (*)& (3—P)sinx—(142P)cosx=4P+1 (2)

Phuong trinh (2) conghiém & (4P +1)" <(3—P)’ +(1+2P) @I—fSPSI:|P|§1

Suy ra phuong trinh (1)cc') nghiém & m’ +4m+4<l&me [—3;— 1] = C6 ba gia tri nguyén

cua M thdéa man bai toan.
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Cau 64:

Cau 65:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cho ham s6 y = f(x) xac dinh va lién tuc trén R va co dd thi nhu hinh v&. C6 bao nhiéu gia

tri nguyén ciia m d& phuong trinh 2. f(3 —3J-9x% 1305 — 21) — m—2019 cb nghiém.

bS: 13

Ta c6: V-9x* +30x—21 = J4—(3x—5)" = 0 <J-9x* +30x 21 <2

= —3<3-3y-9x° +30x-21<3,
Pt 1 =3-3v-9x> +30x—21 =7 e[-3;3].

Khi d6, phuong trinh 2.f(3—3\/—9x2+30x—21):m—2019 (1) @2f(1)=m-2019
_m—-2019

o f(0)=""20 ()

Phuong trinh (1) ¢6 nghiém khi va chi khi phwong trinh (2) c6 nghiém 7 €[-3;3].
Dua vao dd thi ham s y = f(x) ta c6, phuong trinh (2) cod nghiém ¢ € [—3;3] khi va chi khi

_5m=2019

1< -10<m—-2019<2 < 2009 <m <2021

Vi meZ nén me {2009, 2010,...,2021} . Vay ¢6 13 gia tri m nguyén théa man yéu cau bai
toan.

Cho ham s y = f(x) x4c dinh, lién tuc trén R va c6 do thi nhu hinh v& bén. C6 bao nhiéu gia
tri nguyén ctia m dé phuong trinh 2 f (3 —4n/6x —9x° ) =m—3 c6 nghi¢m.

Ly

[

PS: 9
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Cau 66:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Piéu kién: 6x—9x> 20@093%
3 > 2
bat r=3-446x-9x" ,x € O;g .
, 6—18x 1 ( 2]
Taco: t'=—4——=0=>x=—¢€]| 0;— |.
24/6x —9x> 3 3

Béang bién thién cho 1 =3—4v6x—-9x% .Vi x e [O;%} =>te [—1;3]

Phuong trinh tr¢ thanh: 2f(t) =m-3& f(t) = mT_3,t € [—1;3]. (*)

Phuong trinh 2f(3 —44/6x—9x ) =m—-3co nghiém< (1) = m=3 nghiém ¢ €[-1;3]

<:>—6£m_3

<24a<-12<m-3<-4+2a = -9<m<-1+2a,vo1

max f(t)=a+2,a G(O;lj.

[-13] 2

Ma meZ = me{-9;-8;,~7;..;-1} = ¢6 9 gia tri m nguyén thoa ycbt.

Cho ham s y = f(x) =ax* +bx’ +cx’ +dx+e voi (a,b,c,d,e € ]R) .Biéthamsd y = f'(x) co
dd thi nhu hinh v&, dat cuc tri tai diém O(0;0) va cit truc hoanh tai 4(3;0). C6 bao nhiéu gia

tri nguyén cua m trén [—5;5] dé phuong trinh £ (—x2 +2x+ m) = e ¢ bbdn nghiém phan biét.

Loi gidi
bS: 2
Theo hinh v& ta ¢ y = f(x) la ham s6 bac banén a #0.
f(x)=4ax’ +3b°x+2cx+d = ["(x)=12ax’ + 6bx +2c.
f(0)=0  (a=0 i
Theo gid thiét, ta c6:4 f7(3)=0 < 108a+27b+6c+d:0<:>{czd20.
(=0 le=0

:>f(x):ax4—4ax3+e.

Page 19

Swu tam va bién soan



Cau 67:

Cau 68:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

:>f(x):e<:>ax4—4ax3:0<:>{
x:

Khi d6 f(—x2 +2x+m) = e(l)

{—xz +2x+m=0 [(x—l)2 =1+m
= &

—X*+2x+m=4 - m—73

1+m>0

PT(1) c6 bon nghiém phan biét < m-3>0 < m>3.
l+m#m-3

Ma meZN|[-5;5]|= me{4;5}

Vay c6 2 giatri m thoa dé bai.
Cho ham s0 y = f(x) lién tuc trén doan [0,5] va c6 bang bién thién nhu hinh sau:

X 0 1 5

s \ e

C6 bao nhiu gia tri nguyén duong cua tham sb m dé bat phuong trinh

mf (x)++/3x <2019 (x)—+/10—2x nghiém dung véi moi xe[O;S].

Loi gidi
PS: 2014
Trén [0,5], ta c6: mf (x)+~3x <2019 f (x)=+10—-2x = m < 2019_&;\’(“))‘2" '
X

Xét ham sb g(x)= 3x +/10-2x trén doan [0,5].

()= 3 I 310-2x-2{3x
2Bx 10-2x  23xA10-2x

Cho g(x):0<:>x=3e[0;5].
Do g(0)=+10, g(3)=5 va g(5)=+/15 nén n[g%icg(x)=g(3)=5.

Mat khac 1[13151]1f(x) = f(3) =1 nén

<2019 Y35 +V10-2x Vx e[0;5]
f(x)
o m < min 2019—@“10_2" —2019-2 = 2014.
[0:5] f(x) 1

Cho ham s6 y = f(x) lién tuc trén R va c6 do thi nhu hinh v& bén. S6 gid tri nguyén ctia tham
s6 m dé phuong trinh f> (cosx)+ (m —2018)f(cosx) +m—2019=0 c6 dung 6 nghiém phan

biét thuoc doan [0;27] 1a
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
y

--{3

Loi giai
bS: 2
cosx)=—1

Ta co f2(cosx)+(m—2018)f(cosx)+m—2019=O<:> f( )

f(cosx) =2019—-m.

Lo cosx=0 (1)
Duya vao do thi ta c6: f(cosx)=-1<
cosx=k>1 (2)

PT c6 2 nghiém thoa man, PT v6 nghi¢m.
Yéu cau: phuong trinh f(cosx) =2019- m(2019 —-m# 1) c6 thém 4 nghiém thude [O;27r].
Nhan xét:
+V6imdi ¢ ¢ [—1;1] , phuong trinh cosx=t v6 nghiém.
+Voimdi t e (—1;1] , phuong trinh cosx=t ¢6 2 nghiém x € [0;272].
+V6i t =1, phuong trinh cosx =1 ¢6 dang 1 nghiém x €[0;27].
Nhu vy, —-1<2019-m <1< 2018 <m <2020.

Cau 69: Cho hamsdbacbdén y= f (x) c6 dd thi nhu hinh v&. S gié tri nguyén ciia tham s6 m dé phuong

trinh f(|x + m|) =m cO 4 nghi¢m phan biét la

bS: 1

bat t=|x+m|20

V6it=0=x=m

Véi mbi gid tri ¢ >0 s& ung véi 2 gia tri x
Ta c6 phuong trinh : f(t) =m (t > 0) (*)
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Cau 70:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Pé phuong trinh c¢6 4 nghiém phén biét thi (*) c6 2 nghiém phan bi¢t duong
Tir d6 thi ctia ham sé y = f(t) rénmién 1>0 = | 4

Vay c6 1 gia tri nguyén théa man
Cho ham s6 y = f(x) c6 dd thi nhu hinh v&.

F

b= mmmmmmm—m—ma ST

C6 bao nhiéu sé nguyén m dé phuong trinh % f [§+ IJ + x =m c6 nghiém thudc doan [—2;2]

?
Loi giai
PS: 8

Pit t=§+l,khi 2<x<2thi0<s<2.

Phuong trinh da cho tr¢ thanh %f(t)+2t—2 =m & f(t)+6t—6 =3m.

Xét ham sd g(t)zf(t)+6t—6 trén doan [0;2].

Taco g'(¢)=f'(t)+6. Tu d6 thi ham s y=f(x) suy ra ham s6 £(2) ddng bién trén khoang
(0;2) nén f’(t)>0,Vte(0;2) :>g'(l)>0,Vte(0;2) va g(O):—IO; g(2):12.

Bang bién thién cta ham sb g(t) trén doan [0;2]

[ S

t |0

-+

12

.'.;"'Pt,-: /

-10

Phuong trinh da cho c6 nghiém thudc doan [—2;2] khi va chi khi phuong trinh g(t) =3m co

1
nghiém thudc doan [0;2] hay —-10<3m<12 <& —?Oém <4,
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Cau 71:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Mat khac m nguyén nén me{—3;—2;—1;0;1;2;3;4}.

Vay c6 8 gia tri m thoa man bai toan.

Cho ham s6 y = f(x) c6 do thi nhu hinh v&. Tim s gié tri nguyén ciia m dé phuong trinh

f(x2 - 2x) =m c06 dung 4 nghi¢m thuc phan bi¢t thudc doan {—% ; %} .

-

NP

5]

Loi giai
DS: 2
Xét phuong trinh f(x2 —2x) =m (1)
bit r=x>—2x,vdi xe [—i,z} .
2°2
Tacot'=2x-2;t'=0=x=1.
Béang bién thién ctia ham s 7 = x* —2x trén doan [—% ; %}
. 3 7
i : 2
t' - 0 +
21 21
t 4 K‘ "///" 4
=1

.z - 21
Dua vao bang bién thién suy ra ¢ € {—1 ; 7} .

Xét ¢ =—1 khi d6 phuong trinh (1) thanh f(-1)=m=4=m.
x*—2x=-1

) (*) véi2<a<3.
x*—2x=a

V6i m =4 phuong trinh f(x2 - 2x) =4 {

D@ thay (*) c6 toi da 3 nghiém (khong thoa méan yéu cau).

Xét t, e (—1;2} .
4

Nhan xét voi moi t, € (—1;271} thico2 gidatri x e [—%,%} théa man ¢, = x*—2x.

Swu tam va bién soan
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Cau 72:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

. ) 2 , n A 1in o 37 .

Do d6 phuong trinh f (x - 2x) =m ¢ 4 nghi€ém thuc phan biét thudc doan —5;5 khi
N r A A A 21 \ 2 5 L A

phuong trinh f (t) =m c0 2 nghiém phén biét 7 € _I;T . Hay duong thang y =m phai cat do

thi ham s6 y = f(¢) tai 2 diém véi ¢ € [—1;%}.

Ma m e 7 nén tir @6 thi ham s6 y = f(x) tacd m=3;m=>5 thoa man yéu cau.

KL: C6 2 gia tri nguyén ctia m thoa man yéu cau bai.

Cho ham s6 y = f(x) c6 dao ham lién tuc trén R . Biét f(0)=0 va f '(x) dwoc cho nhu hinh

v& bén. Phuong trinh | £(|x)|=m (v6i m 1a tham s6) c6 nhiéu nhat bao nhiéu nghi¢m?
Y

Loi giai
DS: 6
BBT ciia ham s6 y = f(x)
X | —0 0 3 00
V' + 0 + 0 —

/3
y
—oo/o/ \—oo

BBT cua ham s y = f(|x|)

x | —o -3 0 3 +00
+ 0 — 0 + 0 -

f3) 3)
y /

f
\ 0 / \ B
BBT ciia ham s6 y = |f(|x|)|

!
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Cau 73:

Cau 74:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

3

X

INVAVAY,

Suy ra phuong trinh | f (|x|)| = m c6 nhiéu nhét 13 6 nghiém.

Cho hai ham s6 y = f(x) va y =g(x) 1a cdc ham x4c dinh va lién tyc trén R va c6 dd thi nhu

hinh v& bén (trong d6 dudng cong ddm hon 1a db thi cta ham s6 y = f(x)). C6 bao nhiéu sb

nguyén m dé phuong trinh f(l -g(2x- 1)) =m c6 nghiém thuoc doan {—l;g} .

Loi gidi

bS: 3
Véi xe‘:—l;g}: 2x—1€[—3;4]:>g(2x—1)e[—3;4]:>tzl—g(2x—1)e[—3;4]

Viy ta can tim m d& phuong trinh f (t) =m c6 nghiém thudc doan [—3;4]
SN fglﬂf(t) <m< r[l}ﬁ](f(t) & fglﬁf(f) <m<2 trong d6 fglﬁf(t) e(-1;0). Vay cac so
nguyén can tim 13 a € {O,l, 2}

Cho ham s6 f (x) = ax’ +bx* +cx+d c6 @6 thi nhu hinh v& sau ddy. Hoi ¢6 bao nhiéu gié trj
nguyén ctia tham s thuc m dé phuong trinh f ( f (x)) =m cO 4 nghiém phan bi¢t thudc doan
[-1;2]?
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Cau 75:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

[
=

L

+ f'(f(x))=0<= /)=t
S'(f(x)=0 L,(x):_l

Dua vao db thi, ta co:

+ Khi f(x)=1<:>x=0 ; x=ae(—2;—l) ; x=be(1;2).
+ Khi f(x):—1<:>x=1 ; x=-2.

Béng bién thién

X o -1 0 1
g o - o T 0
£

Phuong trinh 1 ( f (x)) m ¢6 4 nghiém phan biét thudc doan [
S -l<m<3.
Ma m 1a s6 nguyén nén m e {0;1;2}.

Vay c6 3 gi tri cia m thoa dé bai.

Cho ham s g(x)=2x"+x’—-8x. C6 bao nhitu sd nguyén m dé phuong trinh

\/g(g(x)+3)—m =2g(x)+7 c6 dung 6 nghiém thyc phan biét
Loi gidi

bS: 25

bat r=g(x)+3=1=2x"+x" -8x+3=1 = 6x"+2x-8.

Swu tam va bién soan
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
x ——
'=0< 3.
x=1

Ta c6 bang bién thién

. x 289
Tt bang bién thién suy ra moi gid tri £ € (—Z;EJ s€ cO tuong g 3 gia tri x.

1
Je(e()e3)-m=2¢(x)+7 & Je()-m=2(:+3)+7 ] 2
a(t)-m=(2t+1)
- tz—% n tz—%

m=20+1 —8t—4’ —4t—1  |m=2r =3 -121-1(1)
Phuong trinh da cho c6 6 nghiém thuc phan bi¢t khi va chi khi phuong trinh (1) c6 3 nghiém

o 1 289
phan biét €| ——;— |.
227
) 1 289
Xéthamso f(¢)=2¢ -3 12t -1 véi te| ——;——|.
227
’ 2 ’ t:_l
fl(t)=6t"-61-12 = f'(1)=0 = oo
Ta c6 bang bién thién
P 9 289
2 27
f(t) - 0 +
1979, 5
1) 4 /

Tir bang bién thién, phuong trinh da cho c6 6 nghiém thuc phan biét m e (-21;4].
Ma meZ = me{-20;-19;-18;...;4} = c6 25 sb nguyén théa man.
Chu 76: Cho ham s6 f(x)=x’—4x+3. C¢ bao nhiéu gid tri nguyén cia tham s m dé phuong trinh

f? (|x|) —(m — 6)f(|x|) —m+5=0 c6 6 nghi¢ém thuc phan biét?

Page 27

Swu tam va bién soan



CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Loi giai
PS: 3

Hamsb f(x)=x"—4x+3c6 bang bién thién

x | -o0 0 2 +00
ftx) +00 3 +00
\ -] /
Ham s6 y = f(|x|) c6 bang bién thién
x |- -2 0 2 +0o0

fiix)

*\_1 /3\_1 /+:O

it 1 1 (})2-1(%

Nhan xét:

+ voi ¢, <-1—Y 5 xed +voi t, =—1t, >3—5 2 nghiém
+ Vi ¢, =303 nghiém + voi ¢, e(—l;3)¢> 4 nghiém

t=-1

Phuong trinh tro thanh #° —(m—6)t—m+5 =0 (:)L s
=m—

Yéu cau bai toan suy ra -l <m-5<3 < 4<m<8—"L5>me {567}

Cau 77: Cho ham s6 f(x)=2x"+x"-8x+7. Goi S1a tap hop tat ca cac gia tri nguyén duong ctia tham

s& m dé phuong trinh \/ F(f(x)=3)+m =2f(x)—5 c6 6 nghiém thuc phan biét. Tong cac phan

tr ciia S bang

Loi giai
bS: 91
bat 1= f(x)-3.
*t=f(x)-3t=2x+x"-8x+4 (1)
x=1=y=-1
bit g(x)=2x" +x>-8x+4 ;g'(x)=6x"+2x-8 ;g'(x)=0< 4 316

= y=
3 4 27
Bang bién thién
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

7 ; 0 _ 0 N

316 +0
27
.‘:‘
—o -1

S6 nghiém cuia phuong trinh (1) chinh 1a s6 giao diém cua do thi ham s6 y = g(x)va y =¢

Dua vao bang bién thién ta co

+ t < -1 hoac t>% thi phuong trinh (1) c6 1 nghiém.
< 316 . . , n
+ t=-1 hodc 1 = 7 thi phuong trinh (1) c6 2 nghiém.

+ -l<t< % thi phuong trinh (1) ¢6 3 nghiém phan biét.

*Taco \Jf(f(x)=3)+m=2f(x)=5=[f(O)+m=2t+1 (2)
Diéu kién dé phuong trinh (2) ¢6 nghiém ¢ > —%

Q) fO)+m=4 +4t+1 S m=47 +4t+1- f(t) & m=-26 +3t> +12t -6

t
Dat a(t) =-26 +3t>+12t—6 ;A (t)=—6t" +6¢+12 ;h(t):Oc{

t=2
Bang bién thién
. 1 5 316
27
h'(H + 0 —
/ 14
y —11
—2660,89

S6 nghiém
ctia phuong trinh (2) chinh 1a s6 giao diém ctia do thi ham s6 y = A(r)va y =m

Dua vao bang bién thién ta co

+ m >14 thi phuong trinh (2) v nghiém.

+ m =14hoac m < —11thi phuong trinh (2) c6 1 nghiém.

+ —11<m <14 thi phuong trinh (1) c6 2 nghi¢ém phéan biét.

Phuong trinh \/ f(f(x)=3)+m =2f(x)—5c6 6 nghiém thuc phan biét khi phuong trinh (1) co

3 nghi¢m phan biét va phuong trinh (2) c6 2 nghi¢m phan biét.
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Cau 78:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Vay phuong \/ f(f(x)=3)+m =2f(x)—5co6 6 nghiém thuc phan biét khi phuong trinh (2) c6
316

hai nghiém phén bigt —— < ¢ <520 |
271

Dua vao bang bién thién ta duoc két quala —11<m <14.Suyra S = {1;2;..;13}

Tong cac phan tircia S =1+...+11+12+13=91.

Cho ham s§ f (x) =x’ +3x° —4m. C6 bao nhiéu gia tri nguyén ctia tham s6 m dé phuong trinh
f(3 f(x)+m) =x’ —m ¢6 nghiém thudc [1;2]?
Loi giai

bS: 16
bat 1 =3/ f(x)+m =3 = f(x)+m.

£ = +
Tacohe | | FEEm e yew = p(0)+6

X =f(t)+m

Xét ham s6 g(x):f(x)+x3,xe[l;2]:>g’(x)zf’(x)+3x2 >0 ‘v’xe[l;2].
— Ham s g(x) dong bién trén doan [1;2].

Vi g(x)=g(t)<:>x=t :>f(x)=x3—m

S 30 —dm=x-m=3m=x"+2x (1)

Xétham so h(x)=x"+2x",xe[1;2]= '(x)=5x"+6x> > 0 Vx e[1;2].
Phuong trinh(l) c6 nghiém <:>h(l)S3mSh(2)<:>3£3m£48<:>1£m£16.
Do meZ = me{1;2;3;4;...;16} .

Viy ¢6 16 gia tri nguyén ctia tham sd m .
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

<0> HE THONG BAI TAP TRA LOI NGAN

CAu 79: Cho ham sb f(x)=ax’ +bx’ +cx+d (a,b,c, de ]R) c6 bang bién thién nhu sau:

X —0 -2 0 +o0

f'(x) + 0 - 0 +

oo / \ /

C6 bao nhiéu so duong trong cac so6 a,b,c,d ?

Cau 80: Cho hamsd y= ax+b
x+c

thitc T =a—-3b+2c.

, €6 do thi 1a hinh v€ véi a,b,c 1a cac s6 nguyén. Tinh gia tri cua bicu
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Chu 81: Cho ham sb bac bon y = f(x) c6 do thi nhu hinh v&
A
Y

I —i @) 1 \ X
f1(0)-3f(x)=0 la:

Cau 82: Chohamsd y = f(x) lién tyc trén R va c6 do thi nhu hinh v&. C6 bao nhiéu gia tri nguyén cua

S6 nghiém ctia phuong trinh 2 /' (x)

I I3 3
tham s6 m dé phuong trinh f ( f(cos x)) =m ¢6 nghiém thudc khoang (%,7”)‘7

Cau 83: Cho hamsd y = f(x) c6 dd thi nhu hinh v&.

S6 nghiém thuc phan biét cua phuong trinh 2| f (x)| -3=01a
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Céu 84: Cho ham s6 bac bon y = f(x) c6 do thi la duong cong Y

trong hinh dudi.

Pat g(x)zf(f(x)—l). Goi S 1a tap nghiém cua

phuong trinh g (x)=0. S6 phan tir cia tap S 1a

Chu 85: Cho hamsé y = f(x) bac ba c6 bang bién thién sau:

T | —00 0

== 2 I SR VL)

Y + 0 — +

, C)O/l\[]/'Jroc

bat g(x)= f(zfz (x) —f(x)j. Phuong trinh g'(x)=0 c6 bao nhiéu nghiém phan biét?

Chu86: Cho ham sb béc bon y=f(x) c6 dd thi 1a duong cong nhu hinh v& va ham sb

g(x) =~/x* +4 + x. S6 nghiém thuc ctia phuong trinh f[g(x)f(x)] +2=01a

Ay
x
O 7
-2
Ciu 87: Chohamsbbacba y= f (x) c6 bang bién thién nhu sau:
T =00 -2 0 +00
Y + 0 - 0 +

y _x/2\ _2/+x

Phuong trinh V15—-2x— x?.sin [ﬂ'f (x)] =0 c6 toi da bao nhiéu nghiém thyc?
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Cau 88: Cho ham s f (x)=x’-3x*+2. Tim tong cic sd nguyén m sao cho phuong trinh
f(x*=3x)=m c6 7 nghi¢m phan biét.

Cau 89: Cho hamsb y = f(x) c6 bang bién thién nhu sau:

X 0 4 2 ] +a0

.k-

- 0 + ] - [l +
o0 2 e
y \ /
) \ /
=3

C6 bao nhiéu gia tri nguyén cia m dé phuong trinh 4 f (x2 - 4x) =m c6 it nhat ba nghiém duong

phan biét?

Cau 90: Cho ham s6 y = f(x) lién tuc trén R va c6 do thi nhu hinh v& duéi day. C6 bao nhiéu gia tri

. . . 1
nguyén cta tham so m d€ phuong trinh /' (3log, x)=m—1 c6 nghiém duy nhat trén [%;3] ?

345

4
A. 2. B. 4. C. 3. D. 1.
CAu 91: Cho ham s6 yzf(x):ax3+bx2+cx+d (a,b,c,deR) ¢ do thi Y
nhu hinh vé /

Téng tit ca cc gia tri nguyén cia tham s6 m dé phuong trinh
f? (x)—(m +5)|f(x)|+4m +4=0 co6 7 nghiém phan biét la

Chu 92: Chohamsb y = f(x) c6 dd thi nhu hinh duéi day

YA

C6 tit ca bao nhiéu gid tri nguyén ctia tham sb m d& phuong trinh

f(\/x+ 24++2-x —m)+2 =0 c6 nghiém trong khoang (—2;2)?
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Cau 93:

Cau 94:

Cau 95:

Cau 96:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cho ham s6 bac ba y = f(x) c6 dd thi la dudng cong trong hinh bén

-1 (O 2 \

C6 bao nhiéu gié tri nguyén cua tham sb m , dé phuong trinh |3f2 (2x)-121(2x) —m| =1 co it
nhit 7 nghiém phan biét thudc khoang (—oo;1) ?
Cho ham s6 bic ba y = f(x) c6 do thi nhu hinh v&.

C6 bao nhiéu gia tri nguyén cua tham sé m dé phuong trinh f (—x2 +4x+ m)+ 3=0 c¢6 ding
ba nghiém x e [0;+o0)
Cho ham s6 y=ax*+bx* +¢ véi a,b,c 1a cac hé s6 thue va co bang bién thién nhu hinh bén.

X -0 -1 0 1 +o0

+ 0 _ 0 + 0 _
¥ _m/ﬂl\\*ﬂ/l\a

Téng tit ca cac gia tri nguyén cua me[-20;20] dé phuong trinh
F(xX)+2{f(x)+ f(f(x))+m=1 cb dling 4 nghiém thuc phan biét 1a
Cho ham s6 bac bon y = f(x) c6 bang bién thién nhu hinh v&

x —00 _9 0 2 +o00

f'(x) i

N7

C6 bao nhiéu gia tri nguyén ctia tham s6 m dé phuong trinh f —f2(x)=m coit nhét 6

nghiém?
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Cau 97:

Cau 98:

Cau 99:

Cau 100:

Cau 101:

Cau 102:

Cau 103:

Cau 104:

Cau 105:

Cau 106:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Goi S 14 tap hop tit ca cac gi tri cia tham s6 m dé dd thi ham sé y =x* +3x* —9x+2m+1 va

truc Ox c6 dung hai diém chung phéan biét. Tinh tong T ciia cac phan tir thudc tap S .

Tong tat ca cac gid tri nguyén ctia tham sd m thudc doan [-3:3] dé duong thang y = x + m cat

d6 thi ham s6 y = 2x- tai hai diém phén biét c6 hoanh do duong la

x—1

C6 bao nhiéu gia trj nguyén ctia tham sé m dé phuong trinh f ( I (x)+ m) =X’ —m c6nghiém
X€ [1;2] biét f(x) =x" +3x’ —4m.

Biét rang d6 thi ham sé y =x’ —3x” +2 cat duong thang d :y =m(x—1)tai ba diém phan biét
c6 hoanh d¢ x,,x,,x,. SO gid tri nguyén ctia m thudc doan [-10;10] dé x° +x,” +x7 >5 1a
Cho hamsd f (x)=ax’+bx’ +ex+d ,voi a#0 co b thi tiép xtic truc hoanh tai diém c6 hoanh
d6 bang 1 va cit duong thing y = 2m—1 tai hai diém phan biét c6 hoanh d6 lan lugt 1a 0 va 4
,v6i m 1a tham s6. S6 nghiém cua phuong trinh f(x)= £ (-3) la.

Cho ham s6 f'(x)=x"-32x" +4. C6 bao nhiéu gia tri nguyén cua tham s6 m sao cho tng véi
mdi m, téng gid tri cac nghiém phan biét thudc khoang (—3; 2) cua phuong trinh
f(x* +2x+3)=m bing —4?

Cho ham s6 f(x)=x"*-18x> +4. C6 bao nhiéu gié tri nguyén ctia tham s6 m sao cho tng véi
mdi m, tong gid tri cdc nghiém phan biét thuoc khoang (—4;1) cua phuong trinh
f(x2 +4x+5) =m bang —8?

Cho ham sé f (x) =x" —32x* +4 . C6 bao nhiéu gia tri nguyén cta tham sd m sao cho tng voi
mdi m, tong gid tri cac nghiém phan biét thudc khoang (—4;1) cua phuong trinh
f(x* +4x+5)=m bing —8?

Cho ham s6 f (x)=x*—18x" +4. C¢ bao nhiéu gi tri nguyén ctia tham s6 m sao cho tmg véi
mdi m, tong gia tri cic nghiém phan biét thudc khodng (—3; 2) cua phuong trinh
f(x2 +2x+3): m bing —4

Cho ham s§ y = f(x) ¢6 do thi nhu hinh v&:

C6 bao nhiéu gia tri nguyén cta tham sé m dé phuong trinh f*(x)+2=3f>(x)+| f(x)+2m|
c6 dung 4 nghi€ém phan biét?
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
CAu 107: Cho ham sb y = f(x) lién tuc trén R, ¢6 dod thi (C) va c¢6 dao ham cép hai f”(x) =6x+12.
Biét d thi (C) di qua diém M (—2; 2) va tiép tuyén ctia (C) tai M 1a duongthang d: y = 2x+6.

Khi d6 gia trj ciia f(3) bang
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CHUONG
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
|8 DEKHAO SAT VA VE
PO THI CUA HAM SO

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

@ HE THONG BAI TAP TRA LOI NGAN

Cau 79:

Cau 80:

Cho ham s6 f(x) =ax’ +bx’* +cx+d(a,b,c,d € R)cé bang bién thién nhu sau:

X —00 -2 0 +o0

J ')

+ 0 — 0 +
2 +oo
—50 1

C6 bao nhiéu so duong trong cac so6 a,b,c,d ?

Loi giai
bS: 3

Vi lim f(x)=+0=a>0

X—>+0

f(0)=d=1>1=d>0.

f'(x)=3ax’ +2bx+c Vi f'(x)=0=x=-2;x=0=¢=0.

xcd+xa=—2+0=—2<0:>_3—2b<03b>0-
a

Vay c6 ba s6 duong.

N ax+b o . N P
Cho ham s6 y = , €0 do thi 1a hinh v€ v&i a,b,c 1a cac sO6 nguyén. Tinh gia tri cia bi¢u

x+c
thitc T =a—-3b+2c.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

vt

Loi giai
bS: -9
Ti€m can ding x=-—c=1=c=-1.

Tiém cdn ngang y =a=-1.
P b
Giaodiémtruc Oy 1a y=—=-2=b=2.
c
T'=a-3b+2c=-1-6-2=-9

Chu 81: Cho ham sb bac bon y = f(x) c6 do thi nhu hinh v&
A
Y

[ 1 d 1\ »

f1(0-3f'(x)=0 la:

Loi gidi

S6 nghiém ctia phuong trinh 2 (x)

bS: 6
Truong hop 1: f'(x)=0< x =0 hayx==l1.

Truong hop 2: f'(x)>0< x<-1v0<x<lI.
Khi do:

21 (X031 (x)=0 21 (x).f(x) -3/ () =0 f(x):%@,
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

So véi diéu kién, ta nhan: x = a, va x=a,.
Truong hop 3: f'(x) <0< -1<x<0vx>1.

X =a; (a5 <—1)

X =ag (a6>1) '

21 (x)|f'@)]-3f'(x)=0 =21 (x).f"(x)-3f () =0 f(x)= _3@{

fix) =~

So véi diéu kién, ta nhan: x = a.
Nhan thiy cac nghiém trén phan biét nén phuong trinh 2 f (x)| f '(x)| -37"'(x)=0 c6 6 nghiém.
Ciu 82: Chohamsb y = f(x) lién tuc trén R va c6 do thi nhu hinh v&. C6 bao nhiéu gia tri nguyén cua

. , 3
tham so m dé phuong trinh f ( f(cos x)) =m ¢6 nghiém thudc khoang [%,77[)‘7

bS: 4
Pt £ =cosx, vi xe(%;%}—)te[—l;O) — f(t)e[-L1)
Diéu kién bai todn < ptf(f(t)):m c6 nghi¢m te[—l;O) =-1<m<3

Két hop véi diéu kién m e Z = m={-1,0;1;2} .
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

CAu 83: Cho himsé y = 7 (x) c6 dd thi nhu hinh v&.

B e LT T e Ry

S6 nghiém thyc phan biét cia phuong trinh 2| f (x)| -3=01a
Loi gidi
DS: 4

Tir b thi, ta thy hai duong thing y = % y= _% cht dd thi ham sé y = /() tai 4 diém phan
biét. Vay phuong trinh 2| f (x)| —3=0 c6 4 nghiém thyc phin biét.

Cau 84: Cho ham sb bac bén y = f(x) c6 dd thi 1a duong cong trong hinh dui.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Dat g(x) = f(f(x)—l) Goi S la tap nghiém cua phuong trinh g(x) =0. S phan tir cia tap

S la
Loi giai
DS: 7
ty
N

f(x) l=- f(x) =0 (3 nghiem)
Ta c6 phuong trinh g(x) =0 f(f(x) ) f(x) I=1 = f(x) =2 (2 nghiem)

f x) 1=2 f(x):3 (2 nghiem)

Cac nghiém trén khong trung nhau. Vay phuong trinh g (x) =0 c6 7 nghi¢m.

Chu 85: Chohamsb y = f(x) béc ba c6 bang bién thién sau:

O | oW

+

/\/

bat g(x)= f(%fz (x) —f(x)j. Phuong trinh g'(x)=0 c6 bao nhiéu nghiém phan biét?

Loi giai
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

bS: 7
Ta co g’(x):f'(x)[f(x)—ljf’(%fZ (x)—f(x)j nén
S'(x)=0;,1(x)=1

G P TP

Xét phuong trinh f'(x)=0< {

Xét phuong trinh f(x)=1< ( 3)
x=ala>=|.

Xét phuong trinh
_ 3
1 f(x)=0e) 2
(1 S/ (x)=f(x)=0 x=b(b<0)
f(gf (x)—f(x))=0.<:> lfz( - )_z@ f(x)=2ex=c(c>a)
2P T p(n) =3 x=d(d>e)
_f(x):—1<:>x=e(e<b).

Vay phuong trinh g'(x)=0 ¢6 7 nghiém phan biét.
Chu86: Cho ham sb béc bon y=f(x) c6 dd thi 1a duong cong nhu hinh v& va ham sb

g(x) =+/x* +4 + x. S6 nghiém thuc ctia phwong trinh f[g(x)f(x)] +2=01a

Ny

Yy =

Loi giai
bS: 8

Tacod: Vx* +4 >\/x72:|x|
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Cau 87:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

I +4+x> x|+ x>0

VP +4—x>|x|-x>0
Khi d6, phuong trinh: f[ g(x) f(x)]+2=0
< fle(®)f(x)]=-2

s

g(x).f(x)zO
- g(x).f(x):ae(O;l)
g(x).f(x):be(2;3)
:g(x).f(x):ce(3;4)
f(x) 0 (1) (dog(x)=x+\/x +4>0 ‘v’xeR)
f(x) %a(\/m x)
f(x) ib( x> +4— x)
F(x)=ge(Vaira-a)

D@ thay phu’O'ng trinh f (x) =0 ¢6 2 nghiém phan biét
Xétham sd h(x) = it(\/x +4 - ) xeR (¢>0)
1 X \/x +4

n <0, xeR
( ) x*+4

lim /(x) = +oo, lim /(x) = lim ———— =0

X—>—0 ,x~>+oo X—>+00 /x2 +4+X

Tir d6 thi ta thiy cac phuong trinh (2) ,(3),(4) moi phuong trinh c6 2 nghiém phan biét
Vay phuong trinh da cho c¢6 8 nghiém phan biét.

Cho ham sé bacba y = f (x) c¢6 bang bién thién nhu sau:

z | =00 -2 0 +o0

i -+ 0 - 0 a
2 +oC
4 / \ e
—00 -2

Phuong trinh v15—2x —x? .sin [7[ f (x)] =0 c6 toi da bao nhiéu nghiém thyc?

Loi giai
pS: 113

Tacd 15-2x—x" >0 -5<x<3.
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Cau 88:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

15-2x-x" =0 (1)

Phuong trinh V15 -2x- 27 sin 7/ (x)]=0% sin 7./ (x)]=0. (2)

x=3
(I)C:)L:—S.
(2) = f(x)=k, véi k nguyén.

Tur bang bién thién suy ra ham sb £ (x) = x” +3x* - 2.

Lép bang bién thién cia ham s6 f'(x)= x> +3x> -2, trén khodng (-5;3) ta c6:

T -5 -2 0 3
Yy + 0 - 0 —+
52
y =k /i
2
/\\\\‘_
Y W
-2
—52

Vé6i mdi s6 nguyén k thoa man —52 < k <—2 hodc 2 <k <52 thi phuong trinh f (x) =k co
mot nghiém. Do d6 f(x)=k co t6i da 98 nghiém.
Véi mdi s6 nguyén & théa man k =2 hodic k=2 thi phuong trinh f(x)=4k c6 hai nghiém.
Do d6 f(x)=k c6 toi da 4 nghiém.
V6i mdi s6 nguyén & thoa mdn -2 <k <2 thi phuong trinh f(x)=k c6 ba nghiém. Do d6
f(x)=k c6 toi da 9 nghiém.
Vay phuong trinh da cho c6 toi da 2+98+4+9 =113 nghiém.
Cho ham s f (x)=x"-3x+2. Tim tong cic sd nguyén m sao cho phuong trinh
f(x*=3x)=m c6 7 nghi¢m phan biét.

Loi giai
DS: 0

bat t=x’-3x  (1). Taco BBT cuia ham $6 t=x"—3x:
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

X —ao0 -1 1 +0

~
“

t=x —3x \

iy

-

—o0

Khidé taco: f(x*=3x)=me f(t)=me =37 +2=m (2)
Dé phuong trinh c¢6 7 nghiém phan biét thi phuong trinh c6 3 nghiém ¢ trong d6 c6 2 nghiém
t €(-2;2) va 1 nghiém 7>2 hoac < -2.

Taco BBT ciahamsb y=¢ -3 +2:

t —a0 0 2 —+o0
+o0
2
y=t-3"+2 \
-2
—o0

1
Dya vao BBT, dé thoa man yéu cau trén thi m e (-2;2)—2L5me{-10;1} = > m=0
-1
Cau 89: Cho hamsb y = f(x) c6 bang bién thién nhu sau:

X - 4 2 () o0

.h.l

- 1] + ] - ] -
f0) 2 e
¥ \‘ /
) \ /
=3

C6 bao nhiéu gié tri nguyén ctia m dé phuong trinh 4 f (x2 - 4x) =m c6 it nhat ba nghiém duong

phan bict?
Loi giai
bS: 20
Ta co: 4f(x2 —4x)=m c>4f(u(x))=m, véi u(x)=x2 —4x.
bat g(x) = 4f(u(x))
Phuong trinh di cho c6 it nhat ba nghiém dwong phan biét khi d6 thi ham s6 y = g(x) trén

khoang (0;+ 00) va duong thang y =m co it nhat ba diém chung phan biét.
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Cau 90:

Cau 91:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

T ] 2 +0C

HI:.!‘:| 0 —2 —4 9 0 + 00

Vay phuong trinh 4 f (x2 - 4x) =m c6 it nhat ba nghiém duong phan biét khi —12<m <8, ma

m nguyén nén m=-11,-10,...,8.

Cho ham s6 y = f (x) lién tyc trén R va c6 d0 thi nhu hinh v& duéi day. Co bao nhiéu gia tri

r 2 r 1
nguyén cia tham so m dé phuong trinh /' (3log, x)=m—1 c6 nghiém duy nhat trén [%;?J ?

A. 2. B. 4.

PS: 1

1 . . .
bat u =3log, x,xe{—;3]:>u e[—1;3). Do ham s0 u =3log,x la ham so dong bién trén

B
(O; +oo) nén voi u € [—1;3) phuong trinh c6 nghiém duy nhat trén {%;3} .

Do d6 yéu cau bai toén tuong dwong v6i phuong trinh f (u)=m—1 c6 nghiém duy nhét trén

m—1=1 {mzZ s
———>m=2.

[-1;3). Tir d6 thi ham sé suy ra =
4<m—-1<5 S5<m<6

Cho hamsb y = f(x) =ax’ +bx* +cex+d (a,b,c,d € ]R) ¢ d6 thi nhu hinh vé&

Page 10

Swu tam va bién soan



CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Téng tit ca cac g4 tri nguyén coa tham sb6 m  dé
f? (x) —(m + 5)|f(x)| +4m+4=0 c6 7 nghiém phan biét la
Loi giai

PbS: 3

£ ()|

Dua vao gia thiét ta v& duoc do thi ham s6 | f (x)| nhu bén trén

Taco: (x)—(m+5)|f(x)|+4m+4=0<:> (|f(x)|—4)(|f(x)—m—1|)=0
TH1: | f (x)| =4 thi phuong trinh ¢6 3 nghiém phan biét.

phuong trinh

TH2: | f (x)| = m+1 theo yéu cau bai toan thi phuong trinh can c6 4 nghiém phan biét, nén:

0<m+l<4<—-1<m<3.Do meZ nén me{0;1;2}.
Vay tong tat ca cac gia tri cia m bang 3.
Ciu 92: Cho hamsb y = f(x) c6 dd thi nhu hinh dudi day

YA

Co tit ca bao nhiéu gid tri nguyén cia tham s6 m
f(\/x+ 242—-x —m) +2 =0 c6 nghiém trong khoang (—2;2) ?

dé phuong trinh

Swu tam va bién soan
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Loi giai
bS: 1
NX+2+/2-x-m=-1
PT<:>f(\/x+2+\/2—x—m):—2<:> * T
VX+24+2-x-m=2
X+2+2—-x+1=m
X+2+N2-x-2=m
Xét

b () =vxr 22 x A= [ (x) = |

T odx+2 22—x

f'(x)=0ex=0.

Ta c6 BBT sau
* -2 0 2
flz) + 0 _
1+2+2

S N

Tu BBT trén phuong trinh vx+2 ++/2—-x +1=m c6 nghiém

+g(X):\/m+\/ﬂ_2:>gr(x) 1 1

T odx12 22—+

g'(x)=0ex=0.
Ta c6 BBT sau

]
|
[}
=
12

Tu BBT trén phuong trinh vx+2 ++/2—-x —2=m c6 nghiém S 0<m<22-2
Vay PT f(\/x+2 +\/2—x—m)+2=0 c6 nghi¢m trong khoang (—2;2)
0<m<2y2-2

= ,meZ =co6 1 gid tri nguyén m =3 thda man.
3<m<1+242

Cau 93: Chohamsdbacba y=f (x) c6 d6 thi 1a duong cong trong hinh bén

1]
: H
—1 [O 2 \

C6 bao nhiéu gi tri nguyén cua tham sé m , dé phuong trinh |3f2 (2x)-12f(2x) - m| =1 coit

nhat 7 nghiém phén biét thugc khoang (—oo;1) ?

Page 12

Swu tam va bién soan



CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Loi giai
bS: 1
+ Dbat g(x):?af2 (2x)—12f(2x)—m.

Taco g'(x)=12/(2x).f"(2x)-24.1"(2x) =12/"(2x)[ f (2x)-2].

2x=-1 x=-0.3
Fax=0 |2 x=l
X)=
+Cho g'(x)=0< o 2x=ae(-o-1) & xzﬁe(—oo;—lj.
£(2x)=2 2 2
2x=be(—1;2) b I
_2x=ce(2;+oo) x:EE _5’1
_x=§e(l;+oo)
+ Bang bién thién ctia ham s6 g(x) trén khoang (—oo;1).
a b
x| —o0 5 —05 3 1
g'(x) -0 + 0 — o0 + O
+0o0
—m
g(x) \ —9 —m / y=1
—12 —m —12 —m
Tinh gia tri
a
v=4
i:>f(2x):2:g(x):3f2(2x)—12f(2x)—m:3.22—12.2—m:—12—m
y=2
x

o Tai
x:—0,5:>2x=—1:>f(2x):f(—1)=1:>g(x)=3,12_12,1_m=_9_m

g(x)=1
g(x)=-1
7 nghiém khi —12-m<-1<1<-9-m< -11<m<-10,meZ=>m=-10.

o Tai

|3f2 (2x)—12f(2x)—m| =l , ta v& hai duong thang y = +1 vao BBT dé c6 it nhat

Chu 94: Cho ham s6 bac ba y = f(x) c6 dd thi nhw hinh v&.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

C6 bao nhiéu gia tri nguyén ctia tham sé m dé phuong trinh f (—x2 +4x+ m)+ 3=0 c¢o ding
ba nghiém x e [0;+o0)
Loi giai
DS: 4
Xét phuong trinh: f(—x2 +4x+ m)+ 3=0& f(—x2 +4x+ m) =-3.

[—x2+4x+m:—1 {x24x=m+l (1)
= =

X +d4x+m=2 ¥ —dx=m-2 (2)
Xétham so g(x)=x? —4x v6i x €[0;+0).

:>g'(x):2x—4:0c>x=2

Béng bién thién:
X 0 2 oD
g ' (x ) — 0 +

x 0 +D0
g(x) — _4////?

Phuong trinh ¢6 3 nghiém phan biét < pt c6 2 ngi¢ém va phuong trinh c6 1 nghi¢ém hodc phuong

trinh c6 1 nghi¢ém va phuong trinh c6 2 ngiém.
(-4<m-2<0 [[-2<m<2
m>—1 -l<m<2
= =
—4<m+1<2 -S<m<l1
m—2=—-4

m+1>0 e
, Suy ra c6 4 gia tri nguyén cua m.
m=—

m=-2
Ciu 95: Chohamsd y=ax* +bx* +c¢ v6i a,b,c 1a cac hé sb thuc va co bang bién thién nhu hinh bén.

X 0D _ 1 ﬂ 1 o0

+ 0 _ 0 + 0 _

¥ _mﬂl\\*ﬂ/l\_w
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Téng tit ca cac gid tri nguyén cia me[-20;20] d& phuong trinh
F()+2{f(x)+ f(f(x))+m=1 cb6 dling 4 nghiém thyc phan biét 1a
Loi giai
bS: -3
Dua vao bang bién thién ta cé y = f(x)=—x"+2x’,
Xét phuong trinh f(x)+ 2/ f(x) + £ (£ (x))+m=1.
Piéukién f(x)20e 2 <x<2. Pat t=,/f(x),(0=¢<1).

Ta dugc phuong trinh > +2¢—t* + 22 +m=1< —t* + 362 + 2t —1=—m.
bt h(t)=—t"+36> +2t-1= h'(t) = -4’ + 6t +2 > 0,71 €[0;1].

Bang bién thién ctua y =/ (t)

t 0 1
R'(t) +
R (t) // 3
—1

Véi mdi 1,(0<¢<1)thi phuong trinh f'(x) =1 c6 4 nghiém phén biét. Do d6 dé phuong trinh
f(X)+2{f(x)+ f(f(x))+m=1 cbé 4 nghiém phan biét khi —1<-m < 3.

m €[—-20;20] m €[—-20;20]
Do <meZ S<imel e==m=0m=-1lm=-2=0-1-2=-3.

—1<-m<3 3<m<l1

Céiu 96: Cho ham sb bac bén y = f(x) co6 bang bién thién nhu hinh v&

T —00 _92 0 2 +00
f(x) o
f(x) \ / \ /
C6 bao nhiéu gia tri nguyén ctia tham s6 m dé phuong trinh f — (x) =m c6 it nhat 6
nghiém?
Loi giai
DS: 6

Tir bang bién thién cua ham s6 y = f(x) ta im duoc f(x) = %x“ —x’
Khi d6 phuong trinh

1
Ff(x)-r(x)=me §f4(x)—2f2 (x)=m (1)
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Pit £ = f(x)>-2

Khi d6: (1) < %t“ —2%=m (2)

1=22
Xét ham s6 y:%t4—2t2 (t2—2):>y‘:%t3—4t:0<:> t=0
t=-232
Ta c6 bang bién thién:
N 0 2 2v2 +00
, % 0 - ~ 0 4

Tir bang bién thién trén ta c6 cac két qua sau:
+ Néu m <—8 thi vo nghiém suy ra v nghiém
+ Néu m =-8 thi c6 nghiém ¢ = 22 = f(x)= 2\2
Vay khi m =-8 thi c6 2 nghiém.

+Néu -8 <m <—6 thi c6 2 nghiém:

A =a>2x/§:f(x)=a>2x/§

t,=be (2;2\/5): f(x)=>b 6(2;2\/5)

Vay khi -8 <m <—6 thi c6 4 nghiém

+Néu m =—6 thi c6 3 nghiém:

1 :a>2\/5:>f(x):a>2\/§

t,=2= f(x)=2

h=-2=f(x)=-2

Vay khi m =—6 thi c6 6 nghiém.

+Néu —6 <m <0 thi c6 3 nghiém:
tlza>2«/§:f(x):a>2\/§
t,=be(0;2)= f(x)=be(0;2)
t,=ce(-2,0)= f(x)=ce(-20)

Vay khi —6 <m <0 thi c6 8 nghiém.
+Néu m =0 thi c6 2 nghiém:

tlza>2\/§3f(x):a>2\/§
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

t,=0= f(x)=0
Vay khi m =0 thi c6 5 nghiém.
+Néu m >0 thi c6 1 nghiém t=a>2\/§:>f(x):a>2\/§
Vay khi m >0 thi c6 2 nghi¢m.
Két luan: phuong trinh c6 it nhat 6 nghiém khi -6 <m <0
Vay c6 6 sb nguyén can tim.
Cau 97: Goi S 1a tap hop tat ca cac gié tri ciia tham s& m dé d6 thi ham s6 y =x* +3x* —9x+2m+1 va
truc Ox c6 diing hai diém chung phan biét. Tinh tong T cta cc phan tir thudc tap S .
Loi giai
PS: T=-12
Phuong trinh hoanh d6 giao diém 13 x* +3x> —9x+2m+1=0 < x* +3x> = 9x+1=-2m.
Xéthamsd f(x)=x"+3x"—9x+1.

Taco f'(x)=3x"+6x-9.

f'(x)=0<:>3x2+6x—9=0<:>[x
X

=3
Béng bién thién
—00 -3 1 400
f'(x) + 0 -~ 0 +
28 +o0
/(%)

N N « K A A A . , _2m=28 m=_14
Dua vao bang bién thién ta suy ra yéu cau bai toan tuong duong .

=
—2m=-4 m=2
Suyra S ={-14; 2}.
Vay T=-14+2=-12.

Ciu 98: Tong tt ca cac gia tri nguyén cua tham s m thudc doan [-3:3] dé duong thang y = x + m cat

d thi ham sé y= 2x tai hai diém phén biét c6 hoanh d6 duong 1a

x—1
Loi gidi
DS: -6
Xét phuong trinh: 2; _13 =x+m < 2x-3=(x+m)(x-1)

o X +(m=-3)x-m+3=0 (1)
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Cau 99:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Dudng thing y = x+m cit dd thi ham sé y==2—" tai hai diém phan biét c6 hoanh d¢ duong

x—1

(m-3) —4(-m+3)>0
3-m>0

3-m>0
I+m-3-m+3+#0

<> (1) c6 hai nghiém phan biét dwong khic 1 <

m>3
= m<leom<l
m<3

Vay céc gia tri nguyén clia m trén doan [—3;3] thoa man bai toan la: -3;-2;-1;0

Cach 2
Xét phuong trinh: X3 im e XT3 m (2)
x—1 x—1
. _ , 1 =
Xét ham sb h(x):ﬂ—x,h(x): L ix) =0 *
x—1 (x=1) x=
T —o 0 1 2 + o
y' 0+ + 0 -
+ oo 1

| YAV

Dudng thing y = x+m cit dd thi ham sé y == tai hai diém phan biét c6 hoanh d¢ duong

x—1

thi (2) c6 hai nghiém phan biét dwong khac 1 Khi d6 dudng thang y=m cit d6 thi ham sb

¥ = h(x) tai hai diém phan biét trén khoang (0;+). Dya vao BBT ctia ham sb A(x) ta co: m <1

C6 bao nhiéu gia tri nguyén ctia tham sé m dé phuong trinh f ( I (x)+ m) =X’ —m c6nghiém
XE€E [1;2] biét f(x) =X +3x —4m.
Loi gidi

bS: 16

Dit £ =3/ (x)+m taco {f(t)zx " Tidosuyra £(0)+£ = £ (x)+2%(1).

f(x)=t3—m
bat g(x):f(x)wLx3 =X +4x’ —4m thi g'(x):5x4+12x2 >0,Vx e R. Do do g(x) dong

bién trén R. Kéthop véi (1) tasuyra t=x hay f(x)+m=x" < x*+2x’ =3m.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Xét ham /(x)=x"+2x trén [1;2] ta co h'(x)=5x"+6x>>0. Nén GTNN va GTLN cua
h(x) lanluotla 2(1)=3 va h(2)=48.
Phuong trinh c¢6 nghiém trén [1;2] khi va chikhi 3<3m<48< 1<m<16. Vay co6 16 gia tri
nguyén cua m thoa man.
Cau 100: Biét rang do thi ham s§ y = x* —3x> +2 cét duong thang d:y = m(x—l) tai ba diém phan biét
c6 hoanh d¢ x,,x,,x,. SO gid tri nguyén cia m thudc doan [-10;10] dé x° +x,” +x,7 >5 1a
Loi giai
bS: 12
x=1
Phuong trinh hoanh d6 giao diém: x* —3x” +2 = m(x—l) S22 22%=2-m=0 (a) )
(%)
Al >0

g

+ Hai dudng cit nhau tai ba diém phan biét < pt(a) c6 2 nghiém pb khac 1 & { (1) 0
g(1)=

{m>—3
Rt S m>-3.
m+# -3

so o r 2
+Giast x, =1,taco: x”+x,° +I’>5< x +x,° >4 & (x, +x,) —2xx, >4

=(2) -2.(2-m)>4=m>-2

Két hop véi diéu kién m €[-10;10] va me Z=m ={-1;0;1;......;10} .

Cau 101: Chohamsd f(x)=ax’ +bx’ +cx+d , voi a # 0 c6 dd thi tiép xtc truc hoanh tai diém c6 hoanh
do bang 1 va cat duong thing y =2m—1 tai hai diém phan biét c6 hoanh d¢ lan Iugt1a 0 va 4
,v6i m 1 tham s6. S nghiém ctia phuong trinh £ (x) = £ (-3) la.

Loi giai

bS: 1
Do d6 thi f (x)=ax’+bx’ +cx+d tiép xuc truc hoanh tai diém c6 hoanh d¢ bang 1 nén d6 thi
con cét truc hoanh tai mot diém khac nita, ta gia su diém d6 c6 hoanh do x, #1.
Khido f(x)=ax® +bx’ +cx+d =a(x-1) (x—x,).
Do dd thi f(x)=ax’ +bx* +cx+d cétduong thing y =2m—1 tai hai diém phén biét c6 hoanh
dd 1an luot 1a 0 va 4 nén ta co:

{f(o) =2m-1 {—a.xo =2m-1

= = —a.x =9a.(4—x )<:>x =2.
f(4)=2m_1 9a.(4—x0):2m—1 0 0 0 >

Suy ra f(x)zax3 +bx’ +ex+d :a(x—l)2 (x—%j.

Vay f(x)=f(—3)c>a(x—l)z(x—%j=—120a & 2x —13x" +20x+231=0 <> x=-3.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Céu 102: Cho ham s f(x)=x"-32x" +4. C6 bao nhiéu gi4 tri nguyén cta tham s m sao cho tmg véi

mdi m, téng gid tri cac nghiém phan biét thudc khoang (-3;2) cua phuong trinh

f(x2 +2x+3) =m bang —4?

Loi giai

bS: 143

Phuong trinh x* +2x+3=a (a € R) co6 hai nghiém x,,x, thi taco: x, +x, =-2

Phuong trinh f()c2 +2X + 3) =m(1) c6 tong nghiém bang —4

< phuong trinh (1) c6 nghiém xay ra ¢ truong hop: 4 nghiém phéan biét x,,x,,x;,x, (2)

bat x* +2x+3=¢

x -3 -1 2

| ?\\2 /§

Diéu kién (2) < Tim m d¢ phuong trinh f(¢)=m c6 2 nghiém 2<t<6 (2)
Xét f(t)=1"-32>+4

i _ 3 ' _ :0
= f'(t)=4t 64t:>f(t)_0©L:i4
t 2 4 6
f(t - 0 +

—108

(o), AN
e N

—252
Yéu cau bai toan <> —252 <m < —108 =143 s6.
Cau 103: Cho ham s6 f (x) =x* —18x” +4. C6 bao nhiéu gi4 tri nguyén ctia tham s6 m sao cho tng véi
mdi m, tong gid tri cic nghiém phan biét thudc khoang (—4;1) cua phuong trinh
f(x* +4x+5)=m bang -8?
Loi gidi
DS: 63
bat t=x"+4x+5,vi xe(-41)=1€(1;10).

Nhén xét: v6i 1<#<5 tasuyraco 2 gia trj x co tong bang —4.
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CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

-4 -3 -2 -1 o 1

1

Yéu cau bai toan twong dwong f (1) =m c6 2 nghiém phén biét 16n hon 1.

Bang bién thién cia ham s6 f'(x) trén khoang (1;10)

T 1 3 10

f'(z) — 0 +

8204
—13

f(a) \ /
=~ 77

Nhén xét: f(1)= f(\/ﬁ) va phuong trinh /' (¢)=m c6 t6i da 2 nghiém ¢ € (1;10).

THI: Néu f(t) =m chi c6 1 nghiém fe (1;10) thi tong cac nghiém cua phuong trinh
X +4x+5=t, s&1a —4.
TH2: Néu f(t) =m c6 2 nghiém phén biét #,;t, € (1;10) =1t € (l;\/ﬁ)

X +4x+5=t,

Khi d6 mbi phuong trinh { ¢6 2 nghiém phan biét thudc khoang (—4;1) . Tu @o

X’ +4x+5=t,
suy ra tong cac nghiém 1a —8.

Vay me(-77;-13) va meZ = m € {-76;..;—14} = ¢6 63 gi4 tri nguyén cia tham s m thoa
man.

Céu 104: Cho ham sé f (x) = x* —32x* +4 . C6 bao nhiéu gia tri nguyén ctia tham sé m sao cho tmg voi
mdi m, tong gid tri cdc nghiém phan biét thuoc khoang (—4;1) cua phuong trinh
f(x*+4x+5)=m bing —8?

Loi giai
bS: 80
biat 1 =x"+4x+5,v6i xe(—41) = x* +4x+5-1=0 (*).
Taco: t'=2x+4.

=0 x=-2.
Bang bién thién:
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Cau 105:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

x | —4 -2 1

t — 0 +
10
5

\1

Do d6, véi ¢ <1, phuong trinh (*) v nghiém.

Véi ¢t =1 hogc 5<1<10, phuong trinh (*) c6 nghiém duy nhét.

Véi 1<t <5, phuong trinh (*) c6 hai nghiém phén biét thod man x, +x, = —4.
Yéu cau bai toan<> f(¢)=m c6 hai nghiém phén biét thudc khoang (1;5).
Xéthamsd f(t)=1" =326 +4 véi 1 (L;5).

f'(t)=4r —64t.

f'(t)=0=1=4.
Béng bién thién:
T 1 4 5
f'@) - 0 +
—27
f(¢)
-171
—252

Dua vao bang bién thién, ta c6 yéu cau bai toan < —252 <m < —171.

Ma m e Z=>m e {-251;-250;...;—-172} .

Vay c6 80 gia trj can tim.

Cho ham s f(x)=x"-18x*+4. C6 bao nhiéu gia tri nguyén cta tham s6 m sao cho g vé6i
mdi m, tong gid tri cdc nghiém phan biét thuoc khoang (-3;2) cua phuong trinh
f(x2 +2x+3) =m bang —4

Loi giai

=]

S: 24
f(x)=x"-18x*+4,TXD D=R.
f'(x)=4x"-36x

=0
"(x) =0 4x’ —36x=0<>|
f(x) < 4x X Q[x=i3

Pit g(x)=f(x*+2x+3), TXD D=R.

g'(x)=(2x+2) f'(x* +2x+3)
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Cau 106:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

| 2x+2=0
glx)=0e (¥ +2x+3)=0

=—1
C4+2x+3=0 |
S <= x=0
X +2x+3=3

x=-2
| xX*+2x+43=-3
Ta c6 bang bién thién:
x |- -3 0 -2 0 -1 X 0 Xy 2 +ao
f(x) - 0 + 0 - 0 +

g(-1)=/(2)=-52
g(-2)=/(3)=-77; g(0)=£(3)=-77; g(-3)=f(6)=652; g(2)=f(11)=12467

Ta thiy ham s6 g (x) nhn dudng thang x =1 lam truc doi xtmg.

Do d6 téng gia tri cac nghiém phan biét thudc khoang (—3;2) cua phuong trinh
f(x*+2x+3)=m bang —4 khi n6 c6 bon nghi¢m phan biét.

Yéu cau bai toan twong dwong véi —77 < m < —-52.
Két luan: Vay c6 24 gia tri m nguyén thoa man dé bai.
Cho ham s6 y = f(x) c6 do thi nhu hinh v&:

C6 bao nhiéu gia tri nguyén cta tham sé m dé phwong trinh f*(x)+2=3f*(x)+]| /' (x)+2m|
c6 dung 4 nghiém phan biét?
Loi giai
PS: 2
Pit ¢ = f(x), dua vao d6 thi ham sd y = f(x) ta co:
Vi ¢t >2 hoac t <2 thi phuong trinh f(x) =¢ c6 ding 1 nghiém.
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Cau 107:

CHUYEN DPE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Vi t =12 thi phuong trinh f(x)=¢ c6 ding 2 nghiém phén biét.
Véi -2 <t <2 thi phuong trinh f(x)=¢ c6 ding 3 nghi¢m phan biét.
Tu f4(x)+2 = 3f2(x)+ | f(x)+2m| ta c6 phuong trinh: =32 +2 =[t+2m]| (*)
Phuong trinh da cho c6 diing 4 nghiém phén biét khi va chi khi (*) ¢6 1 nghiém ¢ € (-2;2) va 1
nghiém ¢ € (—o0;—2) U (2;+0).

'| /] v /

5, [ |
"'\ | ﬁ .I'.
yd |
A 5 |
f/
# 4.4 |
_r"{ 5
" g A |
// i I
|
\ p N
. Ve |
., i
& ’ | \ . .
W i - L &

=10 =8 =8 =T =6 =5 =4 =3 =2 =i 0 ™~ 2 3
=

-2
V& d6 thi cac ham s6 y = x* —3x> +2;y =| x+2m| trén cung 1 hé truc, ta thiy yéu cu bai toan
dugc thoa man khi va chi khi: 2m e (-8;-4) U (4;8) @ m e (—4;-2)U(2;4).
Két hop v6i m nguyén nén ta c6 2 gia tri ciia m 1a £3.
Cho ham s& y = f (x) lién tuc trén R, ¢6 d6 thi (C) va c6 dao ham cép hai f"(x)=6x+12.
Biét 46 thi (C) di qua diém M(—2;2) va tiép tuyén cia (C) tai M 1a duong thang 4 : y = 2x +6.
Khi d6 gia tri cua f (3) bang

Loi gii
bS: 137
Taco: f'(x)=[(6x+12)dr=3x" +12x+C
f(-2)=2e3.(-2) +12(2)+C=2=C=14
:>f'(x):3x2 +12x+14
£(x) = [(3%* +12x+14)dx = x* +6x +14x+ C
Do dd thi (C) di qua diém M (=2;2) nén ta co: (-2)’ +6.(-2)" +14.(-2)+C=2= C=14
f(x)=x"+6x" +14x+14

Vay f(3) =137
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