NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

CAC DANG TOAN VE HAM AN LIEN QUAN DPEN
BAI TOAN XET SU TUONG GIAO

CUA PO THI CAC HAM SO

NHOM TOAN VD-VDC

Dang 1: Biét dd thj hoiic BBT ciia ham s6 y = f(x) , xét cdc bai to4n lién quan dén phuong trinh c6

dang f(x)=a., f(u(x))=a.

Dang 2: Biét do thi hoic BBT ciia ham s6 y = f (x) , Xét cac bai toan lién quan dén phwong trinh cé
dang f(x)=g(m), / (u(x))=g(m).

Dang 3: Biét do thi hodc BBT ciia ham s6 y = f (x) , Xét cac bai toan lién quan dén phwong trinh cé
dang f(x)=/(m), f(u(x))= 1 (m)-

Dang 4: Biét dé thj hodic BBT ciia ham s6 y = f(x) , xét cdc bai toan lién quan dén phuong trinh cé

dang f(|x|) =a; f(x)| =a;f(|u(x)|) =a; f(u(x))| =a....

Dang 5: Biét do thi hoic BBT ciia ham s6 y = f (x) , Xét cac bai toan lién quan dén phwong trinh cé
aang /(1)) = g(m): |7 (6)) = g (m): £ (Ju (2)) = & (m): £ ()] = £ (m) ..

Dang 6: Biét do thi hoic BBT ciia ham s6 y = f (x) , Xét cac bai toan lién quan dén phwong trinh cé

dang f(x)=g(x): (u(x))=g(v(x)) -

Dang 7: Biét dd thj hoiic BBT ciia ham s6 y = f'(x) , xét cdc bai todn lién quan dén phwong trinh,

bét phwong trinh chira f'(x); /"(x)... .

Dang 8: Biét dé thj hodic BBT ciia ham s6 y = f'(x) , xét cdc bai todn lién quan dén phwong trinh
cé dang 1 (x)=0;/(u(x))=0;/(x)=g(x);/(u(x))=g(v(x)) ... .

Dang 9: Biét dd thj hoiic BBT ciia ham s6 y = f'(x) , xét cdc bai toan lién quan dén phuwong trinh
6 dang () =ms £ (u(x))=m: £ (x) = g (m): £ (u(x)) = g (m) ..

Dang 10: Biét s6 nghiém ciia phwong trinh f(x)=0 , xét cdc bai todn lién quan dén phuong trinh
¢6 chira £'(x); f"(x)-.. .

Dang 11: Biét @b thi hoic BBT ciia ham s6 y = f (x) , xét cac bai todn lién quan dén BAT
PHUONG TRINH ¢6 dang f(x)>g(x); f(u(x))2 g(x) (>,<,<)... ¢é thé c6 tham so.

Dang 12: Biét do thj hodic BBT ciia ham s6 y = /'(x) , xét c4c bai ton lién quan dén BAT
PHUONG TRINH ¢6 dang f(x)>g(x); f(u(x))2 g(x) (>,<,<)... ¢é thé c6 tham sb.
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

CAC DANG TOAN VE HAM AN LIEN QUAN DEN BAI TOAN
XET SU TUONG GIAO CUA PO THI CAC HAM SO (PHAN 1. Tir dang 1 dén dang 4)

Dang 1: Biét do thi hoic BBT ciia ham s6 y = f (x), xét cac bai toan lién quan dén

Z
phuong trinh ¢é dang f(x)=a., f(u (x)) =a. :crﬁ
=<
Céul. Chohamsd y=f(x) c6db thi nhu hinh v. =
=
y Z
4 <
w)
: <
-
.7: 'S
86 nghiém thudc khoang (0;7) cta phuong trinh f(sinx)=-4 1a
A 0. B.1. C 2. D. 4.
Loi gigi
Chon C _
| s 1 I
\ ‘ @)
‘I / 7\\ | Z
‘\l ’,/ ‘ | —
“| #‘f’ .\'\ f =
S iy o <
R O
il ki /‘ i |
by <
9 ‘ j’l U
\ | / 'S

sinx =a €(-1;0)

Y R iy

Vi xe(0;7) = sinxe(0;1]. Suyravoi xe(0;7) thi f(sinx)=-4 < sinx=4e(0;1). Vay
phuong trinh da cho ¢6 2 nghiém x € (0;7)(thoa man).

Vay chon C.

Céu2. Chohamsd y=f(x) lién tuc trén R va c6 bang bién thién nhu sau:
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 3.

X —0 0 1 4

7'(x) - 0 + 0 -

7 B
HRRH“HEE*_&//qf//J xk“ﬂaxmﬁn

?

+00

Phuong trinh £ (cosx) = ? c6 bao nhiéu nghiém thudc khoang (—%;

N

A. 0. B. 1. C. 2. D. 4.

Loi giai

Chon C

JUA - A NVO.L WOHN

bit ¢t = cosx, xe(—%;%):te(o;l].

Phuong trinh f(cosx) = ? trd thanh f(t) :?

Dua vao bang bién thién trén ta c6 phuong trinh f'(¢) = ? c¢6 dung mot nghiém ¢ e (0;1)
Véi mot nghiém 7€ (0;1), thay vao phép dat ta dugc phuong trinh cosx=¢ c6 hai nghiém

phan biét thudc thudc khoang (—%,%)

Vay phuong trinh £ (cosx) = % c6 hai nghiém phan biét thudc thudc khoang (—%,%)

Cho ham s y = f(x) x4c dinh trén R\{0} c6 bang bién thién nhu sau

7

T T =2 7

|
I
+
JUA - AANVOL WOHN

S0 nghiém ctia phuong trinh 2/ (3x-5)-7=0 1a

Al B. 2. C.3. D. 4.
Loi giai

Chon C

2f(3x—5)—7:0<:>f(3x—5):%.

bat 1 =3x-5, phuong trinh tro thanh f'(¢)=

NSNS

. x. A . A A t+5 . - , . 7
V61 moi nghiém ¢ thi c6 mdt nghiém x = = nén s6 nghiém ¢ cua phuong trinh f (t) = )

bang s6 nghiém cua phwong trinh 2 f (3x- 5) -7=0.
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Duya vao bang bién thién cia ham s6 y = f(x) suy ra phuong trinh f(¢) % c6 3 nghiém

phéan biét nén phuong trinh 2/ (3x—5)—7=0 c6 3 nghiém phén biét.

. ) . : =
Cau4. Cho hamso y=f(x) lién tyc trén R théa man dicu kién lim f(x)= lim f(x)=—0 vacd T
X—>—00 X—>+00 O
d6 thi nhu hinh dudi day =<
—3
o
Yy =
; Z
e <
/D A I
|
| [ <
-1 \ o 1 9 X -
@]

Véi gia thiét, phuong trinh f (1 —\x + x) = a c¢6 nghiém. Gia sir khi tham s6 « thay ddi, phwong trinh da
cho c6 nhiéu nhat m nghiém va co it nhat n nghiém. Gid tri ciia m +n bang

A. 4. B. 6. C. 3. D. 5.
Loi giai

D@ thay diéu kién ctia phuong trinh di cho 13 x>0.

7

Pat t=1-+x +x (1):>te(—oo;l].

D@ thiy phuong trinh (1) ludn c6 nghiém duy nhét V¢ e (—oo;1] .

JUA - AANVOL WOHN

Phuong trinh da cho ¢6 dang: f(¢)=a (2),t<1.
S6 nghiém cuia phuong trinh di cho bang s6 nghiém cua (2).

Db thi ham sé y = f(t),t <1 c6 dang:
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Y
1
A
|
Z
-1 X an
o
=<
—
@)
>
=z
<
o)
|
<
Do doé: )
@)
(2) vo nghiém khi a > 1.
(2) c6 hai nghiém khi -3<a<1.
(2) ¢6 nghiém duy nhat khi a =1 hodc a <-3.
Vay m=2,n=1=>m+n=3.
Caus. Cho ham s6 y=f (x) lién tuc trén R va c6 @6 thi nhu hinh v&. Goi m 1a s6 nghiém cta
phuong trinh f ( f (x)) =1. Khang dinh nao sau day la ding?
Y
21
1 Z
T =
1 3 =
—3
@)
T
=z
<
)
A. m=6 B.m=17. C. m=5. D. m=9 !
Loi giai é
Chon B K
9 v
i\
— 1£O' i\l 2 T
Il T2 £ ;F
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

x:xle(—l;O)
Taco: f(x)=1e|x=x,¢€(0;1) .
x=x;>2

=
f(x)=x(1) S
suyra: £(f(2)=1| £(x)=x,(2) S
f(x)=x(3 ;Z>
S
+) Xét (1): f(x)=x€(-10), ta co duong thing y =x, citdd thi hamsé y = f(x) tai 3 |
diém phan biét nén phwong trinh (1) c6 3 nghiém phan biét. é
)
+H) Xét (2): f(x)=x,€(0;1), taco duong thing y = x, cit dd thi ham s6 y = f(x) tai 3
diém phan biét nén phuong trinh (2) c6 3 nghiém phén biét.
+) Xét (3) : f(x) =X, >2, ta c6 dudng thang y =x, cit dd thi ham s y = f(x) tai I diém
nén phuong trinh (3) ¢6 1 nghiém.
Do cac nghiém khong tring nhau nén tong s nghiém 1a: m=3+3+1=7.
Cau 6. Chohamsd y=f (x) c¢6 d6 thi nhu hinh v& sau.
y
———————————————— 3 Z
!
O
=<
___________ L —3
01 3 :O>
4 3 2 - ! =
-1} <
)
|
IS N H B \ <
14 5 U
SO nghiém cua phuong trinh f (2 sin x) =1 trén doan [O; 27:] la o
Al B.2. C. 3. 4.
Loi giai
bat 1 =2sinx, t €[-2;2].
Xét phuong trinh f(£) =1, dya vao do thi ta thay
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

t==3 (1)
t==2 (n) [2sinx=— [|SM¥=71
f(t)=le | o 1.
t=-1 (n) 2sinx =-1 s1nx=—5
- =z
=5 (I) T
O
. Vs RY/4 =
Véisinx=-lo x=——+k27, xe[0;27]=> x=—. —
2 2 o
o
=z
X = —£+k27r é
e 1 Sz 4rx |
V01s1nx=—5<:> 4 ,xe[O;Zn]:Mc:T,T. <
x=-Z ko )
@)
Vay phuong trinh c6 3 nghiém
Cau7. Chohamsd y=f (x) lién tuc trén R va c6 d6 thi nhu hinh v&.
Y
" x
Phuong trinh f ( f (x)) =0 c6 bao nhiéu nghiém. :%
o
A. 6. B.7. C.8. D.9 S
e eae —3
Loi giai. o
T
Chon D z
<
)
[
Yi <
)
@)

xX=a (a € (—2;—1))
Phuong trinh f(x)=0 c6 ba nghiém phéan biét 1a: | x=5 (b (0;1))

c (c 6(1;2))

Céc phuong trinh f(x) = a,f(x) = b,f(x) = ¢ déu co 3 nghiém phan biét.

X
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 8.

Vay phuong trinh da cho c6 9 nghiém phan biét.

Cho ham s6 y = f(x) ¢6 dd thi nhu hinh v&.

Z
T
' o
: =
: —
! - o
1 x o
zZ
<
-/
|
S6 nghiém cua phuong trinh 3 f(x)-4=0 la S
(]
Al B. 3. C.0. D. 2.

Loi gidi
Chen B

Tacd 3f(x)—4:0©f(x):§

(1)-
Phuong trinh (1) 1a phuong trinh hoanh do giao diém cta d6 thi ham sé y = f (x) va duong

thang y = 3 SO nghiém cua (1) chinh la s6 giao diém cua hai do thi ham so.

y A

=z

3 ¢~ | 4 ::
| r=3 =1

} | —

Ao 4R =
VAN \\ =

/.1, =

<

o

[

A . . A 4 A . A . L . < A A [N

Dua vao do thi cia hai ham s6 y = f (x), y =§ ta thay hai d6 thi cat nhau tai 3 diém phéan biét é
)

nén phuong trinh (1) ¢6 3 nghiém phan biét. Vay phuong trinh ban dau c¢6 3 nghiém phan
bict.

Cho hamsd y=f (x) ¢6 bang bién thién nhu sau

T -1 0 1 oo
y" - 0 + 0

— 0+
+'w 1 +I'_x':l
Y
3 3

S6 nghiém thyc cua phuong trinh 2/ (x)-3=0 1a
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

A 2.

Phuong trinh 2f(x)—3:O @f(x):%.

B. 4. C. 3. D. 1.
Loi gidi

=z
S
S6 nghiém ctia phwong trinh da cho bang sb giao diém cta d6 thi hamsé y = f (x) voi duong =
.3 S
thang y=—. 2>
2 Z
<
Tir bang bién thién suy ra s6 nghiém thuc ctia phuong trinh 2 f (x) -3=01a 2. IU
<
Cau 10. Cho ham s f (x) lién tuc trén R c6 d0 thi y= f (x) nhu hinh vé bén. Phuong trinh g
f (2 -f (x)) =0 c6 tat ca bao nhiéu nghiém phan biét.
Al
A. 4. B.5 C.o. D.7.
Loi giai
_— =
Theo d? thi: =
x:a(—2<a<—1) 2—f(x):a f(x):2—a(1) g
f(x)=0&|x=b (0<b<l) =f(2-f(x))=0a|2-f(x)=be|f(x)=2-b(2) Z
x=c(1<c<2) 2—f(x)=c f(x =2—c(3) é
Nghiém cua phuong trinh (1); (2); (3) 1a giao diém cua duong thing y=2-a; y=2-b; '<
y=2-c v6idd thi ham sb f(x). =

lace (—2;1) =>2-ac (3;4) suy ra phuong trinh (1) c6 dung 1 nghiém.

1be (0;1) =>2-be (1;2) suy ra phuong trinh (2) c6 dung 1 nghiém.

T ce (1;2) =>2-ce (0;1) suy ra phuong trinh (3) c6 3 nghiém phan biét.

Két luan: Co tat ca 5 nghiém phan biét.
Cau 11. Cho hamsb y= f(x)c6 bang bién thién nhu sau

—00 —2 0 2 +00

= 0 “+ 0 e 0 a

"m\_g/l\_g/m
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 12.

C6 bao nhiéu sb nguyén m dé phuong trinh 21 (x)+m=0 c6 4 nghiém phan biét?

A 4. B. 5. C.2. D. 6.
Loi giai

Ta c6: 2f(x)+m:0<:>f(x):% (*).

Phuong trinh (*) c¢6 4 nghiém phén biét < duong thang (d):y :% cit @6 thi ham s
y=f(x) tai 4 diém phan bigt @—2<%<1 o -2<m<4.
Do meZnén me{-1;0;1;2;3}. Chon B.

Cho ham s6 y = f'(x) c6 do thi nhu hinh v& duéi day.

AY

-1 o] 1]

Hoéi c6 bao nhiéu diém trén duong tron luong gidc biéu dién nghiém cua phuong trinh

f[f(cos2x)] =0?
A. 1 diém. B. 3 diém. C. 4 diém. D. Vb sb.
Loi giai

Dua vao do thi ta thdy khi x e[-1;1] thi y €[0;1].
Do d6 néu dit ¢ = cos2x thi # € [-1;1], khido f(cos2x)e[0;1].

f(cos 2x) =0
Dua vao d6 thi, ta co f[f(cos 2x)] =0< | f(cos2x)=a (a<-1) (loai).
f(cos2x)=b (b>1) (loai)

cos2x =0
Phuong trinh f(cos2x)=0<>| cos2x=a (a <—1) (loai)
cos2x=b (b>1) (loai)

= cost:0®x2%+k%(keZ).

Vay phuong trinh dé cho c6 4 diém biéu dién nghiém trén dudng tron luong giac.
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau13. Chohamsdbacba y = f(x) c6 dd thi ham sb nhu hinh v& dudi day

AL
C . % >
L -
| [ an
[ [ o
L =
D —- | 8
| >
| =
' <
| O
] m—— === = I
S
Tim s6 nghiém thyc cta phuong trinh £ (\/—x2 +4x—3):—2. o
A. 1 B. 3. C. 4. D.5.
Loi giai
Tacd V—x* +4x -3 xac dinh khi 1 < x <3.
Tu dd thi cua ham s, ta co
V=x* +4x-3 =a<0(loai)
f( i +4x—3)=—2<:> J=x* +4x-3 =1
N-x*+4x-3 =be(2;3)
=z
!
cV-x*+4x-3=1x=2. 2‘
—3
. V-x*+4x-3=b< x> —4x+3+b =0 6 2
r_ 2\ _ 2 . =
A'=4-(3+b")=1-b" <0,Vb e (2:3). =
)
|
Vay phuong trinh f (\/ —-x’ +4x—3) = -2 ¢6 dang 1 nghiém. é
o

Céu 14. Cho ham s y = f(x) lién tyc trén R va c6 do thi nhu hinh v& duéi day. Tap hop tat ca cac
gia tri thuc cua tham s6 m dé phuong trinh 2 f (2|sin x|+1):m c6 nghiém thudc khoang

(0;7) la

A. [0;4).
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Chon D
Dit 1 =2|sinx|+1. V6i x €(0;7) thi re(1;3].

Do d6 phuong trinh 2 /'(2sinx|+1)=m c6 nghiém thudc khoang (0;7) khi va chi khi

=z
m an
phuong trinh f ()= > ¢6 nghiém thudc nira khoang (1;3]. CZD
—3
N . 4 m S
Quan sat do thi ta suy ra dicu kién cia tham s6 m 1a 3 € [0;4) ome [0;8) . ;Z>\
=
Cau 15. Cho ham sé y = f(x) lién tuc trén R va c6 do thi nhu hinh v& duéi day. Tap hop tat ca cac |<
gié tri thyc ctia tham s& m dé phuong trinh f (\/2 -x° ) =m c6 nghiém la: g
y
:_ 2 |
/s
-2 ’ 20| 2 \2
A [2:42 ] B. (0;2). C. (-2;2). D. [0;2].
Loi giai
Chon D
Diéu kién cuia phuong trinh: x € [—\/5 N2 ] . %
O
=
Bétt:\/2—x2.Vdixe[—\/§;\/§} thite[O;\/E] S
>\
=z
Do d6 phuong trinh f (\/2 -x° ) =m c6 nghiém khi va chi khi phuong trinh f(¢)=m c6 é
[
nghiém thudc doan [O;\/E ] . <
2

Quan sat dd thi ta suy ra diéu kién cua tham sé m 1a m e [0;2] .
Cau 16. Cho hamsd f(x) c6 bang bién thién nhu sau:

X —o0 -2 0 2 +o0
f'(x) = 0 3 0 s 0
2

NG TN T

86 nghiém thyc ctia phuong trinh 3£ (x)-5=0 la

A. 4. B.2. C. 0. D. 3.
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 17.

Cau 18.

Loi gidi
Chen A

Ta co 3f(x)—5:0<:>3f(x)=5<:>f(x):

W |

S6 nghiém ctia phuong trinh 1a s6 giao diém cua hai d0 thi y = f(x) va duong thang y = %

Dua vao BBT ta thdy duong thang y = gcét dd thi y = f(x) tai 4 diém phan biét.

Vay phuong trinh c6 4 nghi¢m thuc phan biét.

Cho hamsd y = f (x) ¢6 d6 thi nhu hinh v& sau.

S6 nghiém cuia phuong trinh [f(x* +1)]* — f(x* +1)-2=0 la:

A. 1. B. 4. C.3. D. 5.
Loi giai

Pitt=x"+1=t2>1.
Ta théy ung voi ¢ =1 cho ta mot gia tri cia x va ing voi moi gia tri ¢ >1 cho ta hai gia trj cta
X.

)=-1
Phuong trinh dé cho trg thanh: [f(t)]z ~f()-2=0& ;E ; L

t)=

Tir d6 thi ham s6 y = f(t) trén [1; +oo) suy ra phuong trinh f(t) =—1c6 1 nghiém =2 va
phuong trinh f(#)=2 c6 1 nghiém ¢ > 2 do d6 phwong trinh da cho ¢6 4 nghiém.

Vay phuong trinh da cho c6 4 nghiém.

Cho ham s6 y = f(x)lién tuc trén R va c6 d6 thi nhu hinh v& dudi day. C6 bao nhiéu gié tri
nguyén ciia tham s6 m [—10; 10] dé phuong trinh f(x3 -3x + 2) =m’ —3m c6 nghiém thuoc

nira khodng [1;3).
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 19.

YA
o :
i Z,
| an
-2 0 ! X -
! z > =
----- o
2. =
zZ
<
A 21. B.5. C.6. D. 4 =
. |
Loi giai <
Chon D S
e
bit r=x* -3x*+2.
Vil<x<3=-2<t<2.
Phuong trinh f(x3 -3x? +2) =m’-3m< f(t)=m>=3m v6i t €[-2;2).
o < . 5 m’ =3m+2>0
Phuong trinh c6 nghiém thudc nira khoang [1;3) < —2<m’ -3m<4 < .
m*—3m-4<0
-1<m<1
2<m<4
Vay trén doan [—10; 10] c6 4 gié tri nguyén thoa yéu cau bai toan.
Cho ham s6 y = f(x) lién tyc trén R va c6 d6 thi nhu hinh v&.
X Z
: : o
{ 41 i =<
| R1f -
- 2 Y x @)
/ LY S
pd
=
S0 nghiém thyc phan biét ciia phuong trinh f(x) =2 la: ,
=
Al B.2. C.3. D. 4. =
Loi gidi

S6 nghiém ctia phuong trinh f(x) =2 1a s6 giao diém cua do thi ham sd y = f(x) va dudng

thing y = 2. Dya vao d0 thj ta thiy s6 giao diém 1a 3.

Vay phuong trinh da cho c6 3 nghi¢ém phan biét.

Cau 20.

Cho ham sé y = f(x) lién tuc trén R c6 do thi nhu hinh v&. Phuong trinh f(f(x)) =-3c¢o

tat ca bao nhiéu nghi¢m thuc phan biét?

nhttps://www.facebook.com/groups/toanvd.vdc Trang 14
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

¥

A. 0. B. 1. C.2.

T dd thitaco f(f(x))=-3< f(x)=-1.

D.3

z

JUA - A NVO.L WOHN

Ciing tir d thi ta thdy ta c6 d6 thi ham s6 y = f(x) cit dudng thang y =1 tai hai diém phan

biét nén phuong trinh f (x) =—1 c6 hai nghiém phan biét.
Vay phuong trinh da cho c6 hai nghiém phan biét.

Cau21. Chohamsbbacba y= f(x) cé dd thi nhu hinh v&.

Phuong trinh f ( f (x)) =2 ¢6 bao nhiéu nghiém?

A3 B. 4. C.s.
Loi giai

Dua vao d6 thi ciia ham so ta co:

7

JUA - AANVOL WOHN

86 nghiém cua cac phuong trinh f(x)=-2 va f(x)=1 lan lugt 1 s6 giao diém dd thi ham s6

y:f(x) va cac duong théng y=-2,y=1.

Ein ttps://www.facebook.com/groups/toanvd.vdc
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 22.

Cau 23.

Dua vao do thi ta c6 f (x)=-2 c6 hai nghiém phén biét x, =—Lx, =2 va f(x)=1 c6 ba

nghiém x, =a;x, =b;x;=c saocho -2 <a<-1<b<I<c<2.

Vay phuong trinh f ( f (x)) =2 ¢06 5 nghiém phan biét. =
S
Cho ham s6 y = f(x) lién tuc trén R va c6 dd thi nhu hinh v& duéi day. Tap hop tat ca cac gia =
. . =3
tri thyc cua tham s6 m dé phuong trinh f (x2 +2x— 2) =3m+1 c6 nghiém thudc khoing ;O>\
zZ
[0;1].. =
Vi IU
<
_4] s
| o
: LX
[ 2 of 1
A. [0;4]. B. [-1;0]. C. [0;1]. D. [—%;1}
Loi giai
bt t=x*+2x-2.V6i xe[0;1] =t e[-2:1].
=z
Phuong trinh f (x2 +2x— 2) =3m+1 c6 nghiém thudc doan [0;1] khi va chi khi phuong trinh g\
=<
f(¢#)=3m+1 c6 nghiém thudc [—2;1]<:>O£3m+1£4<:>—l£m£1. g
3 o
r r Z
Cho ham s6 y = f/(x) c6 bang bien thién nhu sau é
X |—oe —1 3 o0 [
<
y' + 0 - 0 + =
4 Foo e
y / \ 2/
S6 nghiém phuong trinh f(x)-2020=0 la
A2 B.O. Cl. D.3
Loi gidi

Taco f(x)-2020=0< f(x)=2020.
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Tur bang bién thién ta c6 d thi ham s6 y = f(x) cit duong thang y =2020 tai 1 diém nén

phuong trinh da cho c¢6 1 nghiém.

Chu24. Chohamsd y=f(x) c6 dd thi nhu hinh bén dusi

A =
Y O
=<
2 —
@)
0
=
<
o)
> |
<
)
@)
S6 nghiém cua phuong trinh 2 f (x) -7=0 la:
A. 4. B. 2. C.0. D. 3.
Loi giai
7
2f(x)—7:0<:>f(x):5.
\ A . A A T 1N A \ \ 2 7 < . s g R A A Z
Dua vao do thi ta thay do thi ham so y = f (x) va duong thing y = 5 cat nhau tai hai diém phan biét. g
Vay phuong trinh 2/ (x)—7 =0 c6 2 nghiém phan biét. E
S
Cau25. Chohamsd y=f (x) ¢6 bang bién thién nhu sau Z
<
T [—o© 0 +oc |U
<
Y + 0 + =
+OO +OO
Yy \ /
1

S6 nghiém cta phuong trinh £ (x) +1=0 1a?

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

Phuong trinh f(x)+1=0 < f(x)=-1.
Dua vao bang bién thién ta thay phuong trinh v6 nghiém

Chon C
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Ciu 26. Chohamsd y = f(x) c6 bang bién thién nhu hinh v&

x — -1 3 +oo
7 (=) + 0 - 0
» I +ao Z.
fx) ~— S
_ - . =
e -3 =
=
Phuong trinh f (1 - 3x) =6 c6 bao nhiéu nghiém am? <
w)
Al B. 3. C.0. B
Loi gidi =
. , 1-3x=-1
Xét g(x):f(l—3x):>g(x)=—3f(1—3x)=0 < 33 =
— x ol
Bang bién thién
2 2
X +o - — 400
3 3
g'(x) - 0 + 0
+on 5
. [ . ] \ / \ -
s
—3 — O\
' =
. . —3
Dua vao bang bién thién ta thay phuong trinh f (1 - 3x) =6 c6 moOt nghi¢ém am. DC>>
zZ
Chon A. <
)
3 . [
Cau 27. DO thi ham so f(x) =ax* +bx’ + cx” +dx + e c6 dang nhu hinh v& sau. <
)
@)
nhttps://www.facebook. com/groups/toanvd.vdc Trang 18
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Ay

2 4

3]
]
on
JUA - A NVO.L WOHN

Phuong trinh a(f(x))' +b(f(x)) +c(f(x))’ +df (x)+e=0 (¥) c6 6 nghiém la

A. 2. B. 6. C. 12. D. 16.

Huéng din giai

—
M
-
Ry
b

=
T
O
=
—
o
/ R =
X
O . =
25 -2 -1.5\_\-1/6.5 03? 1 152 25 S
|
<
-1 )
(@)
2
-3

Ta thiy d0 thi y = f (x) cit tryc hoanh tai 4 diém phan biét nén phuong trinh f (x) =0co4
nghiém phan biét: x, € (-1,5-1), x, €(-1,-0,5), x, €(0;0,5), x, €(1,52).

Ké duong thang y =m.
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 28.

Cau 29.

Véi m = x, €(-1,5;—1) c6 2 giao diém nén phuong trinh f(x)=1x, c6 2 nghiém.

Véi m=x, e (—1;—0, 5) c6 4 giao diém nén phuong trinh £ (x)=x, ¢4 nghiém.

Véi m=x; e (O; 0,5) ¢6 4 giao diém nén phuong trinh f (x)=x; c6 4 nghiém.

Véi m=x, €(1,5;2) c6 2 giao diém nén phuong trinh £ (x)=x, c6 2 nghiém.

Vay phuong trinh (*) ¢6 12 nghiém.

Cho ham s6 y = f(x) lién tuc trén R va c6 dd thi nhu hinh bén.

¥

S6 nghiém phan biét cia phuwong trinh f ( f (x)) =11a

A 7. B. 8. C.9.
Loi giai

t=a (—2<a<—1)
it f(x)=1,khido f()=1e|1=0
t=b (1<b<2)
f(x)=a (2<a<-1)
Khidotaco | f(x)=0
f(x)=b (I<b<2)

z

JUA - A NVO.L WOHN

7

JUA - AANVOL WOHN

Dya vao d6 thi ta ¢ phuong trinh f(x)=a c6 1 nghiém, phuong trinh f(x)=0 c6 3

nghiém, phuong trinh f (x) =b c6 3 nghiém. Va cac nghiém nay khong trung nhau.

Véy phuong trinh f( f (x)) =1 ¢6 7 nghiém.

Cho ham s6 f(x) lién tuc trén R 6 do thi y = f(x) nhu hinh v& bén. 86 nghiém thuc ciia

phuong trinh f(2 + f(e" )) =11a

Ein ttps://www.facebook.com/groups/toanvd.vdc

Trang 20



NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 30.

Al B.2 C.3 D.4
Loi giai
Chon B
Ta co:
| /.
I =3
1 --}L r
u i
Theo d5 thi :
2+ f(e")=-1
2 ) =1
f( +f(e )) “ 2+f(e")=a,(2<a<3)
2+f(ex)=—1<:>f(e”)=—3<:> Z’“zb<—1(L)©x=O
e" =c<-1(L)
2+ f(e)=ao fe)=a-2(0<a-2<1)o|e"=d<0(L) < x=Int
e =t>2

Vay phuong trinh da cho c6 2 nghiém phan biét.

Cho ham s6 y = f(x) lién tuc trén R va c6 dd thi nhu hinh v& duéi day. Tap hop tat ca céc

z

JUA - A NVO.L WOHN

7

JUA - AANVOL WOHN

gié tri thyc cta tham sd m dé phuong trinh 1 (ex) =m c6 nghiém thudc khoang (O; In 2) .

Ein ttps://www.facebook.com/groups/toanvd.vdc
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Cau 31.

1 L]
Z
i s
: o
. _ =
1 * ; - %
i iF 1 i X O
N >
i =
H <
1 o)
_____ |
| <
)
@)
A. (-30). B. (-3;3). C. (0;3). D. [-3;0]
Loi giai
Chon A
bat r=¢". Véi xe(0;In2)=r€e(1;2)
Phuong trinh f (ex) =m c6 nghiém thudc khoang (O; In 2) khi va chi khi phuong trinh
f(t) =m c6 nghi¢m thudc khoang (1;2) < -3<m<0.
Cho ham sé y= f (x) lién tuc trén R va c6 @6 thi nhu hinh v& dudi day. C6 bao nhiéu gia tri
nguyén ctia m dé phuong trinh f'(2log, x)=m c6 nghiém duy nhat trén [%, 2) . %
=)
=
—
@)
o
=z
<
)
[
@ <
- -/
@)
A. 9. B. 6. C.5. D. 4

bat 1 =2log, x, xe {%;2) =1 e[-2;2). V6imdi t [-2;2) thi phuong trinh 2log, x =1 ¢4

mot nghiém duy nht trén [%;2) .
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Phuong trinh f(2log, x)=m ¢6 nghiém duy nhét thugc doan {%, 2j khi va chi khi phuong

\ , “ A e n —2 <m< 2
trinh f (t) =m c6 nghiém duy nhat thudc [—2; 2) =
m=6 =
S
= ¢0 6 gia tri nguyén cua m thda man. =
—
Cau 32. Chohamso y= f(x) lién tyc trén R va c6 do thi nhu hinh v& dudi day :2
=
o <
o)
|
<
)
@)
—2
S gi4 tri nguyén ciia tham sd m dé phuong trinh 8 f (ex) =m’ —1 c6 hai nghiém thuc phan biét
la
A. 5. B. 4. C.7. D. 6.
Loi giai
Chon A
2
bit 1 =¢* (¢ >0) phuong trinh tr¢ thanh 8 /(1) =m* 1< f(¢)= m 1 (1). _
. £ . . . s
v6i t >0 cho ta duy nhat mdt nghiém x =In¢. Vay phuong trinh c6 ding hai nghiém thuc phan ©.
biét khi va chi khi (1) co dang hai nghiém ¢ > 0. E
Tir d thi ta suy ra phuong trinh (1) c6 dung hai nghiém ¢ > 0 khi va chi khi: IJC>>
m’ - =
-1< <le-3<m<3. <
)
Vay ¢6 5 sb nguyén thoa man. I<
Dang 2: Biét d6 thi hoic BBT ciia ham s6 y = f(x), xét cac bai toan lién quan dén E

phuong trinh cé dang [ (x)=g(m), [ (u(x))=g(m)-
Caul. Chohamsd y=f(x) c6 bang bién thién nhu hinh v& sau

u -1 0 1

y' -0 + 0 - 0

+

(NN

Tim tat ca c4c gié tri thuc cta tham s6 m dé phuong trinh f(x)—m =0 c6 4 nghiém phan biét
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

A. me(1;2]. B. me[1;2). C. me(1;2). D. me[1;2].
Fece: Chinh Nguyén
Loi gii
Chon C. -
Phuong trinh f(x)-m=0< f(x)=m (*). C:g
Dua vao do thi ham s6 y = f(x), phuong trinh (*) c6 4 nghiém phan biét < 1<m<2, E
Céu2. Chohamsd y = f(x) xéc dinh va lién tuc trén doan [-2;2] va c6 dd thi la duong cong trong hinh ;2\
=z
veé sau. <
w)
|
<
-
'
X
Tét ca céc gid tri thuc ciia tham s0 m d€ phuong trinh £ (x)=m ¢6 3 nghiém phan biét trén doan
[—2;2] la
A. me(2;+oo). B. me[—2;2]. C. me(—2;3). D. me(—2;2).
Face: Ha Diing
Loi giai _
I
Chon D. O
=<
S6 nghiém cuia phuong trinh f (x)=m bang s6 diém chung cta d6 thi ham s y = f (x) (hinh g
v&) va duong thang y =m. :z>
<
Nhin vao do thi ta thdy dé phuong trinh c6 3 nghiém phan biét khi va chi khi m e (-2;2). ,U
S
Cau3. Choham sé y = f(x) xac dinh trén R\ {— 1; 1}, lién tuc trén mdi khoang xac dinh va co6 bang O

bién thién nhu sau:

X |- -1 0 1 +00

y' + ‘ + | + +

¥ o0 ' +o0 2

/ -1 — /
-2 w7 o0
C6 tit ca bao nhiéu gia tri nguyén ctia tham sé m sao cho phwong trinh f (a:) = m cO ba nghiém thyuc

phan biét.
A. 0. B. 1. C.2. D. 3.

Loi giai
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Cau 4.

Can ctr bang bién thién ta thay:

Phuong trinh f (a:) = m c6 ba nghiém phan bi¢t khi -2 <m <2

z

Vay c6 3 gia tri nguyén cia m théoa man ycbt.
Cho ham sé y = f(x) lién tuc trén R va c6 do thi nhu hinh v& dui day

Ay

JUA - A NVO.L WOHN

[ R ]
[

m*—1

8

S6 cac gia tri nguyén ciia tham sd m khong vuot qua 5 dé phuong trinh f (7[”)— =0
c6 hai nghiém phan biét 1a

A 5. B. 4. C.7. D. 6.
Fece: Chinh Nguyén

7

Loi gidi

JUA - AANVOL WOHN

2
Dit + = z*. Piéu kién ¢ > 0. (1) tré thanh f(t):mg_l (2).

Vi v6i mdi nghiém ¢ >0 ciia phuong trinh (2) cho diing mot nghiém x = log ¢ cta phuong
trinh (1) nén (1) c¢6 hai nghiém phan biét khi va chi khi (2) c6 diing hai nghi¢m phan biét trén

m* —1

(O; +oo). Dua vao db thi ta thiy diéu nay xay ra khi va chi khi —1< <1.

meZ meZ

m<5 & im<S & me{—2;—1;0;1;2}.
2 _ -3<m<3

—1<m 1<1 "

nhttps://www.facebook.com/groups/toanvd.vdc Trang 25
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Cau 5.

Cau 6.

Cho ham s y = f'(x) lién tyc trén R\ {1} va c6 do thi nhu hinh v& du6i day.

/ y
2 Z
—/ T
1 \/_ o
o1l 2 X =
—3
o
=
Tép hop tat ca c4c gié tri thuc cla tham s6 m dé phuong trinh £ (log, x)=m c6 nghiém thudc =
khoang (1;+0) la ?
A. (1;+0). B. (0:1). C. [0;+0). D. R\{1}. S
. '
Face: Diém Pam
Loi giai
Chon C
Dit 1 =log, x. V61 x e(l;+oo) thi te(0;+oo).
Do d6 phuong trinh £ (log, x)=m c6 nghiém thudc khoang (1;+o0) khi va chi khi phuwong
trinh f'(¢)=m c6 nghiém thudc khoang (0;+o0).
Quan sat dd thi ta suy ra diéu kién cua tham sé m 1a me [0;+oo) .
Ham s6 y = f(x) c6 bang bién thién nhu sau. =
I
T |—o0 -3 -1 1 +00 O
=<
f(x) - 0 + 0 - 0 + —
o
+00 7 ~+00 .
f g Ny =
<
o
S cac gia tri nguyén ctia m dé phwong trinh f(x’ +1)=m c6 4 nghiém phan biét Ia '<
o
o

A. 15, B.7. C.17. D. 8.
Face: Nguyén Viin Sang

Loi giai
Chon A

Pit 1 =x’ +1, phuong trinh f(x* +1)=m tré thanh f(f)=m.Do y=x"+1 1a ham s6 dong

bién nén ta c6 bang bién thién ham sé y = £(¢) ciing 1a

t |—oo -3 -1 1 +00
() - 0 + 0 - 0 +

f +oo\_9/7\_9/+oo
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Cau 7.

Cau 8.

Pé phuong trinh f(x* +1) =m 6 4 nghiém phan biét thi -9 <m < 7. Do d6 c6 15 gia tri
nguyén cua m thoa man.

Cho ham s6 y = f(x) lién tuc trén R va c6 dd thi nhu hinh v& dudi day:
%

-

"
/ 2
Hoi c6 tit ca bao nhiéu sb nguyén dwong m nhé hon 100 dé phuong trinh

f(x*)=m*+2020=0 c6 ding hai nghiém phan biét la

B. 56. C. 54. D. 99.

A. 55.
Face : Hoang Ngoc Hung

Loi gidi

bt 1 =x",1>0. Phuong trinh da cho tr¢ thanh /(1) =m* —2020 (1)
Phuong trinh da cho c6 dung hai nghi¢m phan bi¢t khi phuong trinh (1) c6 dung 1 nghiém

duong.
3 . m>+/2021
Tur d6 thi ham s6 y = f(x) tacod m* =2020>1< m® 22021 :
m<—2021
Do m nguyén duong va nhé hon 100 nén m € {45;46;47,...,99}. Vay c6 55 s6 thoa man.
Cho ham s& y = f(x) lién tyc trén R va c6 bang bién thién ciia y' nhu hinh vé.

X —o -1 1 4 +oo

y _x/”\j /_1\_1

Tim m dé phuong trinh f(x+2) =m+x c6 nghiém x € [—1;2] .

A. f(B)-2<m< f()+1. B. f(4)-2<m< f(1)+1.

C. m< f()+1. D. -5<m<-1.
Loi gidi

Taco f(x+2)=m+x<=>m=f(x+2)—x

Véi x e[-1;2]thi x+2e[1;4]

z

JUA - A NVO.L WOHN

7

JUA - AANVOL WOHN

Face : Hoang Ngoc Hung
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Tt bang bién thién ta thdy f'(x+2)e [—5;—1] nén f'(x+2)<0 Vx e[—l;2] suy ra ham sd
y=f(x+2) nghich bién trén (-1;2) = f(4)< f(x+2)< f(1), Vxe[-1;2].

Mat khacta c6 = -2 <—x <1, Vxe[—l;Z]. Z
T
=)

Tudd f(4)-2< f(x+2)—x< f()+1 Vxe[-1;2]. =<
—3

. . o

Pé phuong trinh  f(x+2)=m+x c6 nghiém xe[-1;2] didu kign m la =

f@A-2<m< f()+1. é
|

Ciu9. Chohamsd y=f (x) lién tuc trén R va c6 d9 thi la dudng cong nhu hinh v&. C6 tat ca bao é
. @)
nhiéu gia tri nguyén duong cua m d¢ phuong trinh f (x2 —4x+ 5) +1=m c6 nghiém ?
€T
=z
) an
A. 5 B. 6 C. 4 D. V6 so. %‘
Face: Trin Quéc Dai —
S
Loi giai >
<

Chon A S
[

Pit t =x>—4x+5 suyra t >1, ta c6 phuong trinh f(t)=m—1 é
@)

Duya vao d6 thi phuong trinh f () =m—1 c6 nghiém ¢ >1 khi va chi khi

m—-1<4 << m<58Suyraco5 gia tri nguyén cua m.
Cau 10. Cho ham s6 y=f (x) lién tuc trén R va c6 dd thi 1a dudng cong nhu hinh v&. C6 tit ca bao

nhi€u gia tri nguyén cua m e (—10; 10) dé phuong trinh f(x2 —4x+ 5) = f(m) c6 nghiém ?
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Z
T
o
=<
—
@)
>
=
<
o)
|
o—o—12 ¢ - <
-2 -1 1 =
A. 17, B. 16. C. 18. D. Vb sb.
Face: Tran Qudc Pai
Loi giai
Pit t=x* —4x+5 suyra t >1, ta co phuong trinh f(t) = f(m)
Duya vao d thi phuong trinh f (t) =f (m) c6 nghiém f >1 khi va chi khi
m< -2 s A X
f(m)24<:>[ 51 Suy ra céc gid tri nguyén cta me(—lO;lO)la O<m<-2v1iI<m<9
m>
=z
. !
Vay co 17 s0 nguyén %\
Cau 11. Cho hamsd y= f(x) lién tuc trén R va c6 d6 thi nhu hinh vé duéi day. =
Ay DZ>\
<
)
[
<
-/
@)

\ /.
WY,

Tim cac gia tri thuc ciia m dé phuwong trinh f(cosx)=m c6 nghiém thuéc khoang

53

A. me[-1;3). B. me(-11). C. me[-1;1). D. me(-13).
Face: Bich Nguyén

Loi giai
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Chogn C

bit t=cosx,do xe (—%,%) =>te (0;1]. Phuong trinh tr¢ thanh f(¢) =m

Z
-
Phuong trinh f(cos x) =m c6 nghiém thudc khoang (—%,%) khi va chi khi phuong trinh %
, . 3 . —3
f(t)=m coénghiém ¢ e (0; 1] < DPuong thang y =m c6 diém chung véi d6 thi ham s6 f(¢) ;2
trén nira khoang (0;1]. i
o)
Dua vao d thi ham s6 da cho ta ¢6 gié tri can tim ctia m 1a m e[-1;1). '<
2
CAu 12. Gia str ton tai ham s6 yv=f (x) xac dinh trén R\ {il} , lién tuc trén moi khoang xéc dinh va c6
bang bién thién nhu sau:
X |—o0 -2 -1 0 1 2 +0
' - 0 + + 0 - - 0 +
0 +a0 1 H-o0 1
}}
\' ) / —n / \. —0 \. 0 /
Tim tap hop tat ca cac gia tri ciia tham sb m sao cho phuong trinh f [:E + l] = m c6 nghiém.
x
A [-2;1]. B. [-2;1). C. (—00;400).
D. (~2+00) =
an
Loi giai %‘
Chon B g
;Z>\
]_ . t 2 2 e N A <
bat t = x + — Khi do6: . Can ctr bang bién thién ta thay: S
x t< -2 I
5
Phuong trinh f (t) = m co nghiém khi -2<m<1. @)

Cau13. Cho hamsd y= f (x) lién tyc trén R va c6 d0 thi nhu hinh v& duéi day. C6 bao nhiéu gia tri
nguyén cua tham sé m dé phuong trinh f (x2 —2x) =m c6 diang 4 nghi¢m thuc phan biét

thudc doan [—z;l}?
2°2

Al B.2. C.3. D. 4.
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Cau 14.

Loi gidi

bit t =x* —2x, vdi x € —i;Z thi 7 e —1;2 . Z
2°2 4 T
O
=<
—
o
3 7 =
T : 2 <
- o)
t'(x) - 0 + [
2 21 S
t(x) 4 T _— 4 A
-1
Dua vao BBT ta théy: voi moi t e (—1;%} s& cho hai nghiém x va véi f=-1 s€ cho mdt
nghiém x.
: ; 2 . i - A N 37
Do d6 phuong trinh f (x —2x)=m c6 dung 4 nghiém phan biét thudc doan —5;5
. 1 A A1 en . 21
& f(t) =m c6 dung 2 nghi¢m phan biét thudc —1;7 .
2<m<4 %
Duya vao do thitacé f(t)=m véi te (—l;%} c6 dung 2 nghiém phan biét < | m=5 . §~
m=f@ 5
S
Vimnguyén nén m=3,m=5. Vay chon dap an B. =
<
Cho ham s6 y = f'(x)lién tuc trén R va c6 dd thi nhu hinh v& dudi day. Tap hop tat ca céc gia ,U
tri thuc ctia tham s6 m dé phuong trinh f (x3—3x2 +2)=m2 —3m c¢6 nghiém thudc nira é:
@)
khoang [1;3) la
yA
T :
2 0 X
A. [-L1)u(2:4]. B. (I 2)u[4; +o). C.(-o;-1]u(2;4). D. (-L1]u[2;4).
Loi giai
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Chon D

bit 1 =x’ —3x*+2.

Vil<x<3=-2<¢t<2.

Phuong trinh f(x3 -3x7 +2):m2 —3m < f(t)=m’-3m véi t €[-2;2).

Z
5 an
. ) o ) m-=3m+22>0 -1<m<1 O
Phuong trinh ¢6 nghiém< -2<m" -3m<4 < = . =2
m*=3m—-4<0 2<m<4 —
. \ o
Cau 15. Chohamso y = f(x) c6 do thi nhu hinh v&. DZ>~
Y <
: T
<
2 2
T
Tén tai bao nhiéu gia tri nguyén cta tham s m dé phuong trinh f (sin x) =m c6 dang hai
nghiém thudc khoang (0;7)?
Z
A. 7. B. 6. C.5. D. 4. g
Loi giai =z
Chon D g
3 =i : < >\
bit ¢ s1nx(xe(0,7r):>0<t_1). =
N <
Nhén xét: vé1 mo1 gia tri ¢ thoa man 0 <7 <1 cho twong tng hai gia tri x, va (7r - xo) thudc IU
khoang (0; 7[) . é
@)

Phuong trinh f (sinx)=m c6 ding hai nghiém thudc khoang (0;7)
< Phuong trinh f (t) =m c6 dung 1 nghiém thudc khoang (0;1)
& -T<m<-2.Ma: meZ=me{-3;-4-5-6}.

Viy c6 4 gia tri nguyén ctia tham sb m dé phuong trinh f (sin x) =m c¢06 dung hai nghi¢ém

thudc khoang (0;7).

Cau 16. Cho hamsb y = f(x) lién tuc trén R va c6 d6 thi 1a dudng cong nhu hinh v& dudi day:
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Caul.

C6 bao nhiéu gia tri ctia tham s6 m dé phuong trinh f(x) = f(m) c6 dung 2 nghiém?

JUA - A NVO.L WOHN

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

) . =-1
Dua vao do thi ham s6 thi phuong trinh f(x) = f(m) c6 ding 2 nghiém < {f(m) (D).

f(m)=3
fx)=-1

S6 gia tri m thoa man (1) chinh 1a s6 nghiém x cua hé { (2).

f(x)=3

yl
3

\=/ X

y=-1

7

Lai dwa vao do thi thi duong thing y=3 cit dd thi ham s6 di cho tai hai diém phan biét,

duong thang y =—1 ciing cat d6 thi ham sé di cho tai hai diém phén biét, 4 diém nay c6 hoanh

JUA - AANVOL WOHN

d6 khac nhau nén hé (2) c6 4 gia tri x thoa man. Vay co6 4 gia tri cia tham s6 m thoa man bai
toan.
Dang 3: Biét dé thi hodic BBT ciia ham s6 y = f(x), xét cAc bai to4n lién quan dén

phwong trinh ¢é dang f(x)=f(m), f(u(x)) = f(m).

Chohamsb y = f(x) 6 lién tuc trén doan [—2;4] va ¢ d6 thi nhu hinh sau
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Yy

\
b

- ———— — — 4

Tim tat ca cac s6 nguyén m d€ phuong trinh f(3—x)= f(m) c6 hai nghiém thuc doan
[-1;5].

A 2. B. 3. C.5. D. 0.
Loi giai

bat t=3-x.Vébi x e [—1;5] tasuyra ft e [—2;4].
Khi d6, mdi ¢ €[-2;4] cho tamdt x e[-1;5].

Do d6 phuong trinh f (3 - x) =f (m) c6 hai nghi¢ém thudc doan [—1;5] khi va chi khi phuong
trinh f(t) = f(m) (*) c6 hai nghiém thudc doan [—2;4].

Tir d6 thi ctia ham s6 f (x) , ta suy ra phuong trinh (*) c6 hai nghiém khi va chi khi:

s 0
2<f(m)<4 (2)

Mat khéc, tir d6 thi ciia ham s6 f(x), tasuyra f(-1)= f(1)=f(4)=2 va

x=-2

f(x)=—3<:>L=2 .

m=-2
Dodé(l)@[ .
m=2

Trén khoang (—2;0) ham sé f (x) dong bién, suy ra

2< f(m)<de f(-1)< f(m)< f(0)e=-1<m<0.
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Trén khoang (0;2) ham s f(x) nghich bién, suy ra
2< f(m)<d<e f(1)< f(m)< f(0)=0<m<]1.

-1<m<0

z

Do d6 (2)@{
O<mxl1

Suy ra tap hop céac gia tri m can tim la (-L0)u(0;1) U {-2;2}.

VimeZ nén me{-2;2}.

JUA - A NVO.L WOHN

Vay c6 hai s0 nguyén thoa man yéu cau cta bai todn.

Céu2. Chohamsd y= f(x) c6 bang bién thién nhu hinh v&

C6 bao nhiéu gid tri nguyén ciia m dé phuong trinh £ (1-2sinx)= f (|m|) c6 nghiém thyc?

A. 6. B. 7. C. 4. D. 5.
Loi giai

Chen B

Tacd: —1<1-2sinx<3,VxeR.

Do d6: f(1-2sinx)= f(|m|)c6 nghiém —2< f(|m|) <2 < —1<|m| <3 < |m|<3

< -3<m<3.

7

Ma meZ=me{-3;-2;-1;0;1;2;3} = c6 7 gia tri nguyén ctia m thoa min bai toan.

JUA - AANVOL WOHN

Cau3. Chohamsb y=f(x) c6 dd thi nhu hinh v& bén dudi

by

L~

Tim tat cd céc gid tri nguyén ctia tham s m dé phuong trinh f (1+sinx)= f(m) c6 nghiém
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A. me{-1;0;1;2}. B. me{0;1;2}. C.med. D. me{0;1}.

Lo gii.
Chon A
Xét phuong trinh f (1+sinx) = f(m) (¥).
*Véi m=-1:

Tur d6 thi ham sb ta thay f(-1)=-3.

Do d6 (*) < f(1+sinx)=-3 < 1+sinx=2 < sinx =1 <:>x=%+k27r.

Suy ra m =—1 théa yéu ciu bai toan.

*Voi m#-1:

Dit t=1+sinx, 0<¢<2.

(9 £(1)=f (m).

Duya vao do thi ham s6 thi ham sé /(¢) nghich bién véi ¢ €[0;2].
Dodo f(t)=f(m) <t=m < me[0;2].

Vi meZ nén me{0;1;2}.

Vay m e{—1;0;1;2} .

Caud. Cho d0 thi ham s6 y = f(x)nhu hinh v& Dé phuong trinh f(\é/l—x2 ) =

diéu kién ctia tham s0 m1a m e[a;b]. Hoi diém A(a;b) thudc duong tron nao sau day?

"no
N

®-————-—-———-
N
/

C.x*+(y-1)=1.  D.(x=3) +(y+1)" =20

Loi gidi

Dt r=41-x>. Vi xe[- 1] =t €[0;1].

f(m) co nghiém thi
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Cau 5.

Khido f({1-x")= 7 (m)= £ (1) = 1 (m)(*)

Duya vao do thi thdy ham s6 £ () nghich bién véi 1 €[0;1].

Do d6 phuong trinh (*) < t=m=0<m<1 vi 1€[0;1].

D¢ phuong trinh £ ({/1— | = £ (m) c6 nghiém thi diéu kién cta tham s6 m 1a m e [0;1].
Toa dd diém A(0;1),taco: (0-1)" +(1-1) =1 = 4e(C):(x—1) +(y-1)" =1.

Cho ham s6 y = f(x) lién tuc trén R va c6 dd thi nhu hinh vé:

y A

|- = =
b — = = = = =

\ 7

C6 bao nhiéu gia trj nguyén cta tham sé m dé phuong trinh f (\/8 +4x—4x" — 1) = f(m) co
nghiém thudc (-1;1)?

A S, B.7. C.3. D. 4.
Loi giai

Xét  trén (—1;1), ham sb6 y=f (x) nghich bién nén phuong trinh

f(\/8+4x—4x2 —1):f(m)<:>\/8+4x—4x2 —m+1

m+1>0
i 8+4x—4x* :(m+1)2

D¢ yéu cau bai toan dugc thoa, ta tim céc gia tri thuc m > —1 sao cho do thi ham so

¥ =8+4x—4x’ cit duong thang y = (m+ 1)2 tai it nhat mot diém c6 hoanh d6 —1<x<1.

Lap bang bién thién clia ham s6 y =8+4x—4x> trén (-1;1)
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Cau 6.

Cau 7.

X

y=8+4x—4x’ 9
0 / \

m>-1

0<(m+1)2g9<:>—lsmﬁ2, m e 7 suy ra me{—l;O;l;Z}'

Nhu vay ta phai c6 {

Cho ham sé y= f (x) lién tuc trén R va c6 bang bién thién:

X — -1 2 +I

- 1 + 0 -
5
¥ 5
\-1///# —_—

Tinh tong céc gia tri nguyén duong ctia m dé phuong trinh f (|x - 1| + 2) =f ( 3-m+ 2) co

nghiém.

A. 2.

1@
N

C. 8. D. 4.
Loi giai

Chon B
Bt ¢ =[x—1[+2>2 thi phuong trinh £ (jx—1]+2)= £ (v3=m+2) (1) tré thanh

S(0)=f(NB=m+2)(2) voi t22.

Dé phuong trinh (2) ¢6 nghiém thi dudng thang c6 phuong trinh y = f (\/3 —m+ 2) phai cat
d6 thi ham s6 y = £ (¢) tai it nhdt mot diém voi moi 122 < —1< f(V3-m+2)<2 & m<3.

Vi m nguyén duong nén m e {l; 2; 3} = tong cac gia tri nguyén duong ctia m théa man bai

toanla 1+2+3=6.

Cho ham s6 y = f(x) lién tyc trén R 6 dd thi nhu hinh v&.
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z

P

¥~
JUA - A NVO.L WOHN

C6 bao nhiéu gia tri nguyén cia m dé phuong trinh f(6sinx+800sx):f(m(m+l)) co

nghiém thuc.
A.S. B. 2. C. 4. D. 6.
Loi giai

Nhan thiy ham s6 y = /'(x) 1a ham s6 dong bién trén R
f(6sinx+8cosx) :f(m(m+1)) < 6sinx+8cosx=m(m+1).
béat y=6sinx+8cosx.

Co: 62 +82> )% < -10<y<10.

Vay phuong trinh c6 nghiém < —-10< m(m + 1) <10

7

m>+m—-10<0  —1—+/41 —1++/41
PN PRI SV G St
m> +m+10>0 2 2

Vi meZ=me{-3;-1;,-1;0;1;2}. Vay c6 6 sd nguyén thoa yéu cau bai toan.

JUA - AANVOL WOHN

Céu8. Chohamsd y=f(x) 1a ham bic 4 c6 d6 thi nhu hinh v&

y A
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Cau 9.

C6 bao nhiéu gia trj nguyén cta tham sé m e [-5;5] dé phuong trinh
f(\/xZ +2x 10) = f(m*+1) ¢ hai nghi¢m phan bigt?

A. 8. B. 6. C.9. D. 7.
Loi giai

z

Chen B
Pt 1 =vx? +2x+10 = 7= |(x+1)" +9 =1 >3.

V6i r=3 thi x=—1.Taco f(m’+1)=f(3) = m’+1=3 < m =2 (loai).

JUA - A NVO.L WOHN

Véi ¢t >3 mdi gid tri ¢ s& c6 2 gid tri x tuong tmg.
Do d6 f(\/x2 +2x+10)=f(m2 +1) <:>f(t):f(m2 +1)vc’yi t>3
Pé phuong trinh f (\/ x4+ 2x+ 10) =f (m2 + 1) ¢6 2 nghiém phén biét thi duong thing

f(m?+1) catdo thi y= 1 (¢) tai 1 diém duy nhét c6 hoanh d6 > 3.

2 m:iz

; flm +1)=2 ‘y1=5
Twdd thi y=/(x) taco|” > =" 2|
+1)<~-1 m- +1> :
S +1) m<—/5

Do meZ va me[-5;5] = m={-5—4;-3;3;4;5} . C6 6 gia tri m thoa man.

Choham s6 y = f(x)=ax* +bx’ +c (a#0) c6 dd thi nhu hinh v& bén dusi.

-~

7

Y

)
JJA - AANVO.L WOHN

-3
Tim tat ca cac gia tri cia m dé phuong trinh: f( (4—x)(x— 2)) = f(m) c6 nghiém?
A. (—oo31). B. [-L1]. C. [0:1]. D. (—1;+0).
Loi gidi
Chon B

bat = (4—x)(x—2) =t>0.

I 4— -2
V6i Vxe[24] theo bat ding thirc Cosi ta cé: (4 —x)(x—2) < (=)t e=2)

=1.
2
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= re[o1) vee[24] = -3< /(1) <0 -3 < £ (4 ¥)(x-2)) <0

= f[[4=¥)(x~2)) = f(m) 6 nghiém khi va chi khi: ~3< f(m) <0& ~1<m<1.

Cau 10. Cho ham s6 y = f(x) lién tuc trén R c6 bang bién thién nhu hinh v&. C6 bao nhiéu gié tri

nguyén cta tham sé m dé phuong trinh £ (2sinx—cosx)= f(m) c6 nghiém xeR.

X — 00 + g
y o+

y + o0

— 00

Tt bang bién thién

nen

ta

J—

B. 4.
Loi giai

e

thdy ham s6 y=f(x) dong bién trén R

o f(2sinx—cosx)= f(m) <> 2sinx—cosx=m

Phuong trinh 2sinx—cosx = m c6 nghiém <> 2° +(—1)2 >m*om <5o —5<m<A5.

Vay m e {iZ;il;O} .

Cau11. Cho f(x) l1a mdt ham s lién tuc trén doan [-2;9], biét f(-1)=f(2)

c6 bang bién thién nhu sau:

X

-2

0 6 9

I'(%)

— 0 +

/(%)

f(9)=3 va f(x)

Tim m dé phuong trinh f(x)= f(m) c6 ba nghiém phén biét thuoc doan [-2;9)].

A. me(-2;9]\((-1;2) v {6}).
C. me(—2;9]\{6}. D. me[—2;9]\{—2;6}.

B. me[-2;9]\((-1;2)w{6}).

Loi giai

Phuong trinh f'(x) = f(m) c6 ba nghiém phén biét thudc doan [-2;9] khi —4 < f(m)<3.
Trén (-2;0), hams6 f(x) dongbiénva f(~1)=3 nén -4< f(m)<3<-2<m<-1.
Trén (0;6), hamsé f(x) nghichbiénva f(2)=3 nén —4< f(m)<3<6>m=2.
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Trén (6;9), hamso f (x) dongbiénva f(9)=3 nén —4< f(m)<3 < 6<m<9.
Vay diéu kién cia m 1a: m e (-2;-1]U[2;6) U (6;9] < m e (-2;9]\((-1;2) L {6}).
Cu 12. Cho ham sé bac ba y = f(x) c6 do thi nhu hinh v&.

YA /{ %
3 =1
=
1 o
0 . i
2 -1 ;/ 2 x S
|
L <
v
()

S gia tri nguyén duwong ctia m dé phuong trinh f (x—\/x2 +1) =f (m) c6 nghiém la :

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

Chon C
Xét ham sb u(x)=x—\/x2+1

X x +1—x

Taco u'(x)=1- = >0,
x*+1 x”+1
Bang bién thién
X —o0 +00
u'(x) |

0
u(x) —00/

Do do f(x—\/x2+1)s3 véimoi xeR.

JUA - AANVOL WOHN

YCBT & f(m)<3 e m<2.
Vi m nguyén duong nén m e {1;2}

Cau13. Chohamsd f(x) lién tuc trén R va c6 bang bién thién nhu hinh v&.

* —oD -3 -2 0 l 1 +o0
2
v ;'
| 0 ; o0
y / \ 25 /
K =
—o0 —4
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. . 1
Tap hop cac gia tri dwong ciua tham so m d€ phuong trinh f (2 f (x) +5j =f (m) cd 9
nghiém la:
A. (01). B.[L:0]. c o). D. (0;1]. Z
2 2 =
Loi giai <
—
Chon C S
=
=
1 S
t —_
2t-1
Bétt=2f(x)+l,suyra f(x):—zz— !
2 2 4 =
)
’ o
Phuong trinh viét lai: f(t) = f(m ) (1)
S6 nghiém phuong trinh (1) bang s giao diém cua duong d6 thi ham s6 f (t) va dudng thang
y=f(m)
Xét phuong trinh f(x) = ?
2t4—1 <0
Néu " thi phuong trinh f(x)==—— c6 mdt nghiém.
—>—4
L 4
: =
ﬂ =0 O
£ 4 . . 2t—-1 . . ‘A =
Néu thi phuong trinh £ (x)= 6 hai nghiém 3
2-1_ S
L 4 =
2t—-1 2t—1 é
Néu —4 < tT_ <0 thi phuong trinh £ (x)= 172 o ba nghiém |
<
-/
@)

Tur bang bién thién cua ham s6 f(x) ta suy ra phuong trinh f(¢)= f(m ) c6 nhiéu nhat ba

nghiém.
Suy ra phuong trinh f(Zf(x) +%j = f(m) c6 9 nghiém

2t—1

< f(t)=f(m) c6 banghiém thoa —4 < <0

& f(t)zf(m) c6 ba nghi¢m thoa —%<t<%

<:>—4<f(m)<—%
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Do m >0 nén ta cho chon <:>O<m<%.

Dang 4: Biét dé thi hoic BBT ciia ham s6 y = f(x), xét cAc bai ton lién quan dén

Z
h trinh co d =a; =a; =a; =q.... s
phwong trinh c¢é dang f(|x|) a; f(x)| a,f(|u(x)|) a; f(u(x))| a %
Caul. Cho ham s bac ba y=f (x) c6 dd thi nhu hinh v& bén. S nghiém thyc cia phuong trinh 8
>\
3 Z
‘f(x3—3x)‘:5 1a =
w)
Y |
<
-
)
2
p) 0 N x
O N
A. 8 B. 4 C.7 D. 3.
Loi giai
Chon A
f(x3 —3x) _3
Phuong trinh |f(x3 —3x)| == 2 .
f(x3 —3x) =——
2 Z
s
O\
y =<
—3
L] -
3 N
- Z
. —""2 <
NN I
“ | | '
! B s ®
i
Y7
x* —3x=a1,(—2<a1 <0)
* Phuong trinh f(x3 —3x) =%<:> x*-3x=a,,(0<a,<2) .
x*=3x=a,,(a, >2)
* Phuong trinh f(x3 —3x) = —% o x' -3x=a,,(a, <-2).
D6 thi ham s6 y = x* —3x c6 dang nhu hinh v& sau:
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AN

\
N
|
)
\
=
DAA - dA NYOL WOHN

—

wi
1
[\
|
|
<
~
I
)
~

Dua vao do thi trén ta co:

- Phuong trinh x° —3x = @, ¢6 3 nghiém phén biét.
- Phuong trinh x* —3x =@, ¢6 3 nghiém phan biét.
- Phuong trinh x* —3x =, c6 1 nghiém.

- Phuong trinh x* —3x =@, c6 1 nghiém.

3 . .
Vay phuong trinh ‘ f (x3 - 3x)‘ = 5 c6 8 nghiém phan biét.

7

CAu2. Cho ham s bac ba y=Ff (x) c6 dd thi nhu hinh v& bén. S nghiém thyc cia phuong trinh
|f(x4—2x2)|:2 la

JUA - AANVOL WOHN

Loi giai
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Chon A
flx*=2x)=2
Phuong trinh |f(x4—2x2)|:2<:> )
f(xt-2x")==2 =
T
o
j =<
Y S
>
=z
<
o)
|
<
o
)
X
x*=2x*=b,(-1<b<0)
* Phuong trinh f(x* —2x°)=2 < | x' = 2x" =¢,(0<c<1)
x'-2x"=d,(2<d <3) =
O\
* Phuong trinh f(x4—2x2)=—2<::>x4—2x2 :a,(—2<a<—1). E
@)
Do thi ham sé y = x* —2x? nhu hinh v& sau: Dz>\
=
J g |<
2
|3 ly=d
20
L¢ Yy =c
=L o 1]
@ @ -
\ ) x
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Dua vao dd thi trén ta co:

- Phuong trinh x* —2x* = a,(-2 < a < -1) khong c6 nghi¢m thuc.

- Phuong trinh x* —2x* =b,(-1< b <0) c6 4 nghiém thuc phan biét. =z
-
)
- Phuong trinh x* —2x* =¢,(0 <c <1) o6 2 nghiém thyc phan biét. =<
—
o
- Phuong trinh x* —2x* =d,(2 <d <3) ¢6 2 nghiém thuc phén bigt. DZ>
<
Vay phuong trinh | f (x4 —2x’ )| =2 c6 8 nghi¢m thuc phan biét. IU
=
Cau3. Cho ham so tring phuong y = f(x) ¢6 dd thi nhu hinh v& bén. S6 nghiém thudc [0;27)cta &
phuong trinh | f (cos 2x)| =1 bang
A. 4. B. 6. C. 3. D. 8.
v
1
T
=z
!
)
Loi giai =<
—3
Chon D ;C>>
zZ
[cos2x =0 é
cos2x)=1 cos2x=a>1(VN cos2x =0 '
Ta c6 |f(cos2x)|:1<:> 7 ) 2= (") . T esindx=0 <
f(cos2x)=-1 |cos2x=b<-1(VN) [sin2x=0 =
| cos2x ==l

Phuong trinh sin4x =0 ¢6 8 nghiém thudc [0;27).

Caud4. Chohamsbbacba y= f(x) cé dd thi nhu hinh vé& bén.

Y
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x 4
S6 nghiém thuc cia phuong trinh ‘ f (x3 - 3x)‘ = g la

A. 3. B.S. C.7. D. 4.
Loi gii =
T
Chon B =)
=<
st phuong trinh: | /(¢ 4 =
Xét phuong trinh: ‘f(x —3x)‘ =3 (1). ;Z>\
Pat r=x—-3x,taco: ' =3x"-3; =0 x==1. <
Bang bién thién: IU
<
-
X | — -1 1 + (@)

t + 0 - 0 +

Phuong trinh (1) tré thanh |f(t)| :% voiteR.

Tir d6 thi ham s6 y = £ (x) ban déu, ta suy ra do thi ham s6 y = |f(t)| nhu sau:

v = |80

7

bgfi:
T |
I
___|
iii
|
| v
DAA - A NYO.L WOHN

Suy ra phuong trinh |f(t)| =% co cac nghiém 1, < -2<t, <t; <2<t,.
Tir bang bién thién ban dau ta co:

+) x’ =3x=¢, c6 1 nghiém x,.

+) x* =3x =1, ¢6 1 nghiém x,.

+) x’ =3x=¢, ¢6 3 nghiém x,, x,, x,.

+) x’ =3x=t, ¢6 3 nghiém x,, x,, x,.

Vay phuong trinh ‘ f (x3 - 3)(?)‘ :g c6 8 nghiém.

CéuS5. Cho dd thi ciia ham s6 y = f(x) nhu hinh vé:
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i1
il Z
T an
14 o
3 =
> —3
- @)
>
=z
<
. 3 O
Tim s0 nghiém phuong trinh |f(x)| =7 '<
A. 3. B. 4. C.s. D.6 g
Loi giai
Chon D
Cach 1:
D6 thi ham y = |f(x)| gdm 2 phan:
+Phanddthi y = f (x) nam trén Ox (K& ca giao diém trén truc Ox)
+ Phan d0 thi liy ddi xtmg qua Oxctia dd thi y = f (x) nam dudi Ox
Tir d6 ta c6 @b thi ctia cia ham s6 y = |f(x)|
a“H
y
6__
T Z
4t T
O
3T =
z 3
0
X =
I I > <
2 - 1 2 Wi
-1+ |
1 <
) S
A1 ()

Tir d6 thi cia ham s6 y =|f (x)| nén |/ ()| =% c6 6 nghiém.

Cach 2:
£ () =—>(*)
=y =
F(x)=3(9
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Cau 6.

y

6__

Dua vao dd thi trén:

-Phuong trinh f(x)= —%: c6 4 nghiém
) 3. A
-Phuong trinh f (x) =3 : ¢6 2 nghiém

Vay |f(x)| :% c6 6 nghiém.

D6 thi ham s6 y =—2x’ +9x” —12x +4 nhy hinh v&. Phuong trinh 2|x|3 —-9x* + 12|x| —% =0 co

bao nhi€u nghiém phan biét?

y
4
1 2
19) ! x
IRIAN
A. 3. B. 4. C.6
Loi giai

Chon C
Xét phuong trinh

2|x|3—9x2+12|x|—%:0

& -20xf +9x7 —12x+4:1?7(*)

JUA - A NVO.L WOHN

7

JUA - AANVOL WOHN
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S6 nghiém ciia phuong trinh (*) 12 s6 giao diém cua d6 thi ham s6 y = —2|x|3 +9x% —2x+4 va

. 1
duong thang y = ?7

Hinh v& dudi la db thi him s6 y = 2|x|" +9x —2x+4 (C). Dua vao dd thj ham sé ta théy %
, 17 . . . . =

duong thang y = Y cat do thi (C ) tai 6 nghiém phan biét. =<
—
y S

4 =

<

o)

|

<

-
@)

-1 1 2
Cau7. Chohamsd y=f(x) xéc dinh, lién tuc trén R va c6 bang bién thién
X —0 -2 0 2 +00
£(x) - 0 + 0 - 0 +
+ 3 —+ao
=5 =5

) Z
S6 nghiém ctia phuong trinh | f (x2 —2x— 1)| =4 1a %\
A. 2. B. 4. C.6. D. 8 E
L\ . e e O
oi giai S

zZ

Chon D =
)

it ¢ =x’-2x—1, t>-2. Khi dé, phuong trinh thanh | f ()| = 4. =
)

@)

Tir bang bién thién ciia ham s§ y = f(x) suy ra phuong trinh f(x) =0 c6 4 nghiém

X,,%,,%;,X, thbamain x, <-2<x, <0< x, <2<x,.Taco bang bicn thién ham s6 y=|f(x)|

la:

i — X -2

X, 0 X

Xy +a0

W NN SN S

2
5

N /ﬂ
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Cau 8.

Tur bang bién thién suy ra phuong trinh f(1)=4 c6 6 nghiém phan biét ¢,,1,,t,,1,,t,.1, thoa

man f, <x, <t, <-2<t;<x,<0<x; <1, <2<t <x, <.

Xétham sd y=x”—2x—1cd y'=2x—-2=0< x=1. Ta c6 bang bién thién

=z
T
o
X —0 1 -+ =
Y - 0 + —
@)
+an 0 >
=
o)
—2 |
S
Tir bang bién thién trén c6 phuong trinh x* —2x—1=¢, va x* —2x—1=1, v0 nghié¢m. o
Moi phuong trinh x* —2x—1=¢ véi t e {t3,t4,ts ,t6} c6 hai nghiém phan biét va cac nghiém nay
déu phan biét.
Vay phuong trinh | f (x2 —2x- 1)| =4 c6 8 nghiém phan biét.
\ A ax+b , .. X X 1A
Cho hamso y = f(x)= c6 d6 thi nhu hinh v& bén.
ex+d
Oy
_/ 2
1 Z
2 R an
of Ox =
—
@)
o
=z
Tat ca cac gia tri cua m d€ phuong trinh f (|x|) =m0 hai nghiém phan biét 1a é
[
A.O0<m<lvam>1l. B.m>=22vam<l. C.m>2vam<l. D.0O<m<I. é
Loi giai o
Chon C

S6 nghiém cta phuong trinh f (|x|) =m(1) 1a s6 giao diém cua dd thi hamsé y = f (|x|) va

duong thang y =m.

Hamsd y= f (|x|) 12 ham s6 chan nén nhan Oy 1am tryc ddi ximg.
D6 thi ham sé y = f (|x|) gdm 2 phan:

+ Phan 1: D6 thi ham s6 y = f(x)véi x>0.

+ Phan 2: Lay dbi xtmg do thi ham sé y = f(x) véi x >0 qua truc Oy .
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i

Dé phuong trinh (1) ¢6 2 nghiém phan biét thi dudng thang y =m cat do thi y= f (|x|) tai 2

diém phan biét. Tir do thita co m>2; m<1

Cho ham s6 y = f(x)=ax’+bx’ +cex+d, (a,b,c,d eR, a#0), co bang bién thién nhu hinh

Sau

x — -1 1

z

JUA - A NVO.L WOHN

e

Phuong trinh | f (x)| =3 ¢6 bao nhiéu nghiém duong phan biét?

Al B. 2. C. 3.
Loi gidi

Taco: y(0)=—-~——+=2.
Bang bién thién cia ham s y = |/ (x)| la:

x — X -1 0

N

7

JUA - AANVOL WOHN

— + 0

e

™\

0

+0

Tir bang bién thién ta c6: Phuong trinh | f (x)| =3 ¢6 duy nhét 1 nghiém duong.

Cau 10. Cho ham s6 y=f(x) ¢6 d6 thi (C) nhu hinh v& bén. Phuong trinh |f(x+1)|=% c6 bao

nhiéu nghiém am phan biét?
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=z
T
o
=<
—3
o
>
A. 3. B. 4. C.5 D. 6. =
L. <
Loi giai O
|
Do thi (C,) ctiaham s6 y = f(x+1) v& duge bang cach tinh tuyén do thi (C) sang tréi 1 don =
vi ta duge d6 thi nhu hinh v& bén dudi
y
X
Do thi (C,)ctia hamsé y = |f(x+1)| vé& duoc bang cach
+ Giit nguyén phan dd thi (C,) ndm phia trén truc hoanh va nhitng diém trén truc hoanh ta
dugc do thi (C;). >
+ Lay d0i xtmg qua tryc hoanh phan do thi (C,) nam phia dudi truc hoanh ta dugc do thi (C,). §~
+Khi d6 (C,)=(C,)u(C,) c6 dd thi nhu hinh v& dudi =
=
pd
<
o
|
<
o
e
X

Tir d6 thi (C,) d& thiy phuong trinh | (x+1)[= % 6 4 nghiém 4m phan biét.

Cau 11. Chohamsd y=f (x) c6 bang bién thién nhu hinh vé
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X -0 =1 3 +00
f(x) + 0 - 0 +
5 +0o0
fix) / \ /
-0 =3
Phuong trinh | f(1-3x)+ l| =3 ¢6 bao nhiéu nghiém?
A 4. B. 3. C.6. D.5.
Loi gidi

Cach 1: Dua vao BBT ctia d6 thi ham s6 y = f(x) ta c6 s6 nghiém ciia phuong trinh

f(x)=m, m 1a tham s6 nhu sau:

. [m<=3 .
+/ Néu 5 phuong trinh c6 1 nghiém duy nhat.
m>

. |m=-3
+/ Néu phuong trinh c6 2 nghi¢ém phan biét.

+/ Néu -3 < m <5 phuong trinh c¢6 3 nghiém phan biét.

Ta c6 phuong trinh |f(1—3x) +1| =3& |:f

f(1-3x)+1==-3 | f(1-3x)=—4
1-3x=aq,
. 1-3x=a,
Tur két qua trén ta suy ra 13 (a4<f(a)<a1<—1<a2<3<a3;f(a)=f(3):—3)
-3x=a,
1-3x=aq,

Vay phuong trinh | f(1-3x)+1/=3c6 4 nghiém phén biét

x:—1:>f(—l):5

Céch 2 : Dya vao BBT ta co: f’(x):()@[x=3:>f(3)=—3

Xéthamsé g(x)= f(1-3x)+1.Ta co:

1-3x=-1

g'(x)=-3f"(1-3x). Suyra g'(x)=0 ‘:’f'(l_3x):0©[1—3 3 < 2
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g(zj=f(—1)+1:6; g(—%j:f(3)+1=—2.

Mit khac f'(x) <0< -1<x<3.Dodo6

Z
s
f'(1—3x)<0<:>—1<1—3x<3<:>—2<—3x<2<:>—§<x<§ O
=<
—3
, , 2 2 L ST O
Suyra: g'(x)=-3f"(1-3x)>0 & -=<x< 3 nén ta c6 bang bién thién nhu sau DZ>~
<
X 2 2 =)
- —— - +m '<
3 3 =
gr[_r] - 0 + 0 - O
g(x) \ / \
gl .~;]| \ /" \ /
Dua vao bang bién thién suy ra phuong trinh | f(1-3x)+ 1| =3 ¢6 4 nghiém.
. . Z
Cau 12. Chohamso y = f(x) c6 bang bicn thién nhu hinh v& g
=<
x —o0 0 1 +0 —
2
2018 =
<
f(x) wi
|
<
2018 o =

Hoi phuong trinh | (x+2017)—2018|=2019 ¢6 bao nhiéu nghi¢m?
A. 6. B. 2. C. 4. D. 3.
Loi giai
Chon C
Xét d6 thi ham s6 y = f(x+2017)—2018 c6 dugc bang cach tinh tién dd thi ham s6 y = f(x)
song song v6i truc Ox sang trai 2017 don vi, rdi sau d6 tinh tién song song véi truc Oy xudng

dudi 2018 don vi.

Ta dugc bang bién thién ciia ham s y = g(x)= f(x+2017)-2018 nhu sau
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Cau 13.

X —aD —2017 2016 +e0

+o0 0

z

4036 0

Khi d6 6 thi ham s6 y = f (x+2017)-2018| gdm hai phan:

+ Phén do thi cia ham s6 y = g(x)= f(x+2017)—-2018 ndm phia trén truc hoanh.

JUA - A NVO.L WOHN

+ Va phan d6i xtmg ctia d6 thi y = g(x)=f(x+2017)—-2018 nim phia dudi truc hoanh.

Do d6 ta c6 dugc bang bién thién ciia ham s6 y = | g(x)| nhu sau

X —0 Xo —2017 —2016 +00

+00 4036 +on
g(x)) \ / \ /
0 0

Dua vao bang bién thién ta thay, phuong trinh | f(x+2017)- 2018| =2019 c6 4 nghiém.

7

Cho ham s y=f (x) xac dinh trén R va c6 d6 thi nhu hinh bén. Héi phwong trinh

f(|x - 2|) = —% ¢6 bao nhiéu nghiém?

JUA - AANVOL WOHN

{3
/\\ 1 "

A 4. B.0. C.6. D. 2.
Loi giai

Chon A

+ Trudc tién tinh tién do thi sang phai 2 don vi d€ dugc d6 thi ham s6 y = f(x-2). (C))

+ Tiép theo x6a b phan dd thi phia bén trai duong thang x =2.

+ Cuoi cung lay doi ximg phan do thi con lai ¢ trén qua duong thang x =2. Ta dugc toan bo
phén d6 thi ciia ham s6 y = f(]x—2|). (hinh v& bén dudi) (C,)
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Cau 14.

Cau 15.

T Yy y="f(x-2) V ( y=f(x-2))

=
NS SN ’
Y O NZANE S N | o
y=-3 =
—3
I S
+ Dya vao d0 thi ham sé y= f(|x—2 ), ta thdy duong thing y=—— céit do thi ham s6 =
» e
y=f(]x—2|) tai 4 diém phan bié¢t —— phuong trinh f'(|x-2|)=-— c6 4 nghiém phan biét. |
’ S
Cho ham s6 y = f'(x) xdc dinh trén R va va c6 bang bién thién nhu sau: o
x — -1 1 —m
f [x) + 0 - 0 + 0
f[:xj 1 +o
_D:}/' \‘2 /
S6 nghiém cua phuong trinh | f (x2 - 2x)| =3 1a
A. 3. B. 4. C. 2. D. 5.
Loi giai
Chon C
=
x* - 2x) =3 O
Ta co |f(x2—2x)|=3<:> =<
flx - 2x) =-3 —
@)
2 r >\
Dua vao do thi ta thay: i
)
+ Phuong trinh f(x2 —2x) =3 ()ex’-2x=a(a>1)ex’-2x-a=0.Vi A=1+a>0nén I<
phuong trinh ( l) c6 2 nghiém phan biét. g

+Phuong trinh f(x* —2x)=-3 (2) < x’ —2x=b(b<-1) & x* ~2x-b=0. Vi

A =1+b < 0nén phuong trinh (2) vO nghiém.

Vay s6 nghiém ciia phuong trinh |f<x2 — 2x)| =31a2.
Cho ham sb f(x): ax’ +bx* +cx+d (a, b,c,d e ]R) ¢ d6 thi nhu hinh v&. Tim tat ca cac gia

tri thuc ctia tham s6 m dé phuong trinh 2 f (|x|) +m =0 c6 ding 4 nghiém thuc phan biét.
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Z
T
O
> =
X —
o
o
Z
<
)
A. 3<m<l. B. —l<m<3. C. 2<m<6. D. 6<m<2. B
Loi gidi =
—m
Taco: 2f(|x|)+m=0 < f(|x|)]=—.
£(+) 7)==
f(|x]) 12 ham chin nén db thi nhu hinh bén:
P
"3
O h .
NAEER z
-1 )
=<
—J
o
.
‘ =z
Tir d thi ta ¢6 phwong trinh 2 f(Jx|)+m=0 c6 4 nghiém thyc phan biét khi: S
|
_ <
1< 3 —6<m<2. )
2 @)

Cau16. Chohamsd y = f (x) lién tuc trén R va c6 d6 thi nhu hinh v& bén dudi.

R
v

—

|

—

QS

P S
\CJ SR

S6 gia tri nguyén ctia m dé phuong trinhf(|x - 2| =m c6 nghiém trén doan [—1, 5] la.
A. 3. B. 5. C. 4. D.2.
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Loi giai
Chen C

Tacd -1<x<5=-3<x-2<3=0<|x-2[<3

z

Do d6 Vx e[-1;5], 0<[x—2|<3.
Dit 1 =|x-2| v6i t €[0;3]. Xétham s6 y = f(¢) lién tyc trén [0;3].

Dua vao do thi ta thay %egi f(@®) =5, r[1313r]1 f=2 = 1[1}121571( f(|x— 2|) = 5,{{111;% f(|x— 2|) =2

JUA - A NVO.L WOHN

Suy ra pt f (|x—2[)=m c6 nghiém trén doan [-1,5]khi 2<m<5.

(CON TIEP PHAN 2)

7

JUA - AANVOL WOHN
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CAC DANG TOAN VE HAM AN LIEN QUAN PEN BAI TOAN

XET SU TUONG GIAO CUA PO THI CAC HAM SO (PHAN 2: DANG 5-8)

Dang 5: Biét dd thj hoiic BBT ciia ham s6 y = f(x), xét cdc bai todn lién quan dén
S () =g (m): s (ju(x)]) = g (m):

Caul. Chohamsd y=f(x)liéntyc trén R va ¢ dd thi nhu hinh v&.

phwong trinh c6 dang f(|x|) = g(m);

Yi
3
2 |2 @
T -
O I
:
27|\ .
" 16

C6 bao nhiéu gia trj nguyén ciia tham s6 m dé phuong trinh f(2|sinx|)= f (%J c6 ding 12

nghi¢m phan biét thuoc doan [—72'; 277] ?

A. 3. B. 4. C. 2. D. 5.
Loi gidi

Ta c6 bang bién thién ctia ham s6 y = g(x) = 2[sin x| trén doan [-7;27]

T
2 2
2

NN

ko |5
Lid

x |—«&

[ R

0

Phuong trinh f (2|sin x|) =f (%j c6 dang 12 nghiém phan biét thudc doan [—72';272’] khi va chi

khi phuong trinh f(¢) = f(%j c6 2 nghiém phan biét ¢ €(0;2).

f(u (x))| = g(m) .

nhttps://www.facebook.com/groups/toanvd.vdc Trang 1
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Dua vao d6 thi ham s y = f (x) suy ra phuong trinh f (t) =f (%j ¢6 2 nghi¢m phan biét

0<Z<2 =
O<m<4 an
t €(0;2) khi va chi khi 2T (Moo 2 Llremen o
16 2 m m#3 =
272 =
o
T
Do m nguyén nén m € {1;2} . Vay c6 2 gia tri cia m thod man bai toan. i
W
Cau2. Chohamsd y=f (x) ¢6 @6 thi nhu sau. Hoi c6 bao nhiéu gia tri nguyén cia m dé phuong '<
-
trinh | f (|x|)| =m c6 hai nghi¢m duong phan biét. o
3__
1__
1 T
A4
a1 zZ
-
=)
=
—J
A. 0. B. 1. C. 2. D. 3. g\
Loi giai Z
giai Z
ChonC T
|
=
Ta c6 d6 thi ham s§ y = |f(|x|)| )
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7

JUA - AANVO.L WOHN

m=0

Duya vao db thi, phuong trinh | f (|x|)| = m c6 hai nghiém duong phan bi¢t khi va chi khi [ 5
m =

Cau3. Chohiamhamsé y=f (x) c6 bang bién thién nhu hinh vé& duéi

X — % +o0
+a0

10 Z
T
f(z) O
=
— —
3 O
—on :b\
=z
. <
Co bao nhiéu gia tri nguyén cia tham so m dé phuong trinh | f (x2 + 1)| =m c6 6 nghiém phan IU
in <
biét. S
@)

A.12. B. 198. C.6. D. 190.

Loi giai
Chgn C

Pit + =x* +1, diéu kién ¢ > 1, tir 46 phuong trinh trd thanh |f(t)|=m, t>1.

Do ¢ >1nén ta xét bang bién thién ctia ham y = f(¢) trén [1;+o0) nhu sau:
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+ao0

7

JUA - AANVO.L WOHN

—+co

10

—+co

J7(¢) 3\0// \\O/ym

Ctr mdi nghiém ¢ >1 cho duoc hai nghiém x, do vay dé phuong trinh | f ()c2 + 1)| =m

c6 6 nghiém phan biét thi phuong trinh | f (t)| =m can c6 3 nghiém ¢ >1. Dua bang bién thién

cua ham y = |f(t)| & trén ta co diéu kién 3 <m <10, mit khac m nguyén nén

m e {4;5;6;7;8;9} .

Vay c6 6 gia tri nguyén m thda man bai toan.

Caud. Chohamsb y=f(x) c6 dd thi nhu hinh v& bén duéi.Phuong trinh|f (x)+4|=m’ =3m+2 co

4 nghiém phan biét khi va chi khi tham s6 m thoa méan diéu kién nao dudi day?

Yy
-1 0 2 3

g.me(?’_\/ﬁ;lJu(L?’_ﬂ/ﬁj. D.me(

Loi gidi

Chon C

=

7

JUA - AANVO.L WOHN

3—\/ﬁ.3+\/ﬁ)

2 2
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Cau 5.

Xét ham sd g(x):|f(x)+4|.

Do thi ham s6 g(x)= |f(x)+ 4| c6 duoc bang cach:

=z
S
® Tinh tién d¢ thi ham s6 f(x) 1én trén 4 don vi ta dugc f(x)+4. =<
S
® Liy dbi xtmg phan phia duéi Ox cia do thi ham s6 f(x)+4 qua Ox, ta dugc dd thi ham =z>~
ség(x)=|f(x)+4|. é
|
“ f@+a | Y4 (@) + 4 <
4 4 ®
T H i
—1! 0 2 -1 (0 2
Phuong trinh | f (x)+4| =m’-3m+2c6 4 nghiém phian biét khi va chi khi dudng
thang y=m’ —3m+2 cat dd thi ham s g(x)=|f(x)+4| tai 4diém phan biét. Tir d thi ham
s6 g(x) :|f(x)+4 , ta suy ra phuong trinh |f(x)+4| =m’—3m+2c6 4 nghiém phan biét
khi va chi khi0 <m® -3m+2 <4
me(—o;l)u(2;+0
m’ =3m+2>0 ( ) ) =
S = 3-17 3417 ) =
m-=3m+2<4 me ; o
2 2 2
—J
O
3-417 34417 =
S me 11Ul 2; . Z
2 2 <
-/
|
Cho ham s6 y = f(x) c6 bang bién thién sau: é
@)
X —an 0 1 +-00
400 2018
—2018 —on

C6 bao nhiéu gia tri nguyén cua tham sé m dé phuong trinh | f(x+2017)—- 2018| =m c6 ding
4 nghiém phan biét?

A. 4034. B. 4035. C. 4036. D.
4037.
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Xétham sd y = f(x+2017)—2018 c¢6 d0 thi bang cach tinh tién d6 thi ham sb y = f(x) sang
trai 2017 don vi, sau do tinh xuéng dudi 2018 don vi. Ta dugc bang bién thién cta ham s
y=g(x)=f(x+2017)—2018 nhu sau:

=z
T
>
x —an ~2017 —2016 oo | 2
%
+o0 0 2
B
g2(x) Z
>
—4036 e 3
J
N r 1 b n
Khi d6 d6 thi ham s6 y = |f(x +2017)- 2018| gom hai phan:
+ Phan 1: Giir nguyén toan bd phan d6 thi ham sb y = g(x) nam phia trén truc hoanh.
+ Phan 2: L4y d6i xtmg phan phia dudi truc hoanh ctia d6 thi ham sé y = g(x) quaOx .
Viy ta ¢ bang bién thién ctia ham s y = | g(x)| nhu sau:
x —o0 Xg —2017 —2016 +00
+o0 4036 40
O N pd
)
=z
’ an
Tir bang bién thién ta c6 dé phuong trinh | £ (x +2017)—2018| = m c6 4 nghiém phén biét khi va g
chi khi 0 <m <4036 ma m e Z nén c6 4035 gia tri m can tim. Chon dap an B 8
.
Cau 6. Chohamso y=f(x) liéntuc trén R va co d6 thi nhu hinh ve. 5
-/
|
<
-
@)

Y VTR 2 X 3x° +2x+3 . A
Tim tat ca cac gia tri m dé phuong trinh | f Torlen =m c6 nghiém.
X
A. 4<m<-=2 B. m>—-4 C. 2<m<4 D.2<m<4
Loi giai
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Cau 7.

Dua vao d6 thi dé cho ta c6 dd thi ciia ham y = | f (x)| la

Z
T
O
=
2 —
1 O
[3] x ;Z>‘
=
L 3xXP+2x+3 , —4x"+4 |

Dat t= 2— :>t = —2, <
2x°+2 (20" +2) S
(]

X —o0 -1 1 +o0

t - 0 +

| 3\1/ T

Dua vao bang bién thién ta thdy x e R < ¢ e[1;2].

3x2+2x+3
Nl
2x°+2

Vay phuong trhhh =m co6 nghiém khi va chi khi phuong trinh | f (t)| =m cb

nghiém 7 e[1;2] & 2<m<4.

Cho ham s6 y = f'(x) xéc dinh trén R\ {0}, lién tuc trén mdi khoang x4c dinh va c6 bang bién

thién nhu sau:

7

X —00 0 2 +00

y - - -

2 3 +00

y \

—00 -2

Tim s6 gid tri nguyén ctia m dé phuong trinh £ (|x|)=m c6 4 nghiém phan biét.

JUA - AANVO.L WOHN

A.5. B.2.
C. 4. D. 0.
Loi giai

Tir bang bién thién cua ham s6 y = f(x) ta suy ra bang bién thién ciia ham s6 y = f/(|x|) nhu

sau:
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7

Suy ra phuong trinh f(|]x])=m c6 4 nghiém phan biét khi va chi khi 2<m<3 ma

meZ—=me {—1, 0,1,2} . Vay ¢6 4 gia tri nguyén cta m thoa min yéu cau dé bai.

JUA - AANVO.L WOHN

Cho ham sy = f(x) xac dinh trén R\{O} va c6 bang bién thién nhu hinh v&. S6 gia tri
nguyén ctam dé phuong trinh | f(2x— 3)| —m = 0¢6 ding 2 nghiém phan biét 1a

X —an 0 1 +a0

¥y’ - - 0 +

¥ +aoo +0 +aoo

A.2. B. 1. C.4.

Loi giai
Chon A

it 2x—3 =1 phuong trinh da cho trg thanh | £ (¢)|-m =0 |f ()| =m. (*)

7

S6 nghiém cua phuong trinh (*) bang s6 giao diém ctia d6 thi ham sé y = | f(t )| va duong

thang y = m song song hoic tring véi truc hoanh.
Ttr bang bién thién di cho ta v& dugc bang bién thién ctia ham sd y = | f(t )| )
t - ta 0 1

+K
\“3

+ oo

JUA - AANVO.L WOHN

+ oo

f(t) Ny

— ol

+ oo + oD
— -
\ / h”‘aj;—*’f
0

Do ham s6 7 =2x—3 ddng bién trén R nén s nghiém ¢ cua phwong trinh (*) bang sé nghiém
x cua phuong trinh da cho.

A2l

Dua vao BBT ta thdy phuong trinh (*) ¢c6 2 nghiém< 0<m <3 .

nhttps://www.facebook. com/groups/toanvd.vdc
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Véime Zsuy ram e {1;2} .

Cau9. Cho ham s y=/(x) lién tuc trén R va c6 d0 thi nhu hinh v& Hoéi phuong

=z
trinh‘ f (|x2 - 2x|)‘ =1 c6 tat ca bao nhiéu nghiém? g\
=
). - =
\ | =
: : =
2 i N1 S
{—10[\\/ 2 x |
T <
)
O
A. 9. B. 7. C.6 D. 8.
Loi giai
A }.- |'
41
_____ } *»-—--——-———-
=z
T
o
=
1 —
O
+ Ta c6 do thi ham s y = | f (|x|)| ¢6 duoc bang cach giit nguyén phan do thi ham %\
y = f(x)ndm bén phai truc Ox va dbi xtmg ctia chinh phan dd thi ndy qua Ox . Sau d¢ gitr IU
nguyén phan do thi phia trén Ox va lay dbi ximg ctia phan d6 thi phia duéi Ox qua Ox . Nhu é
@)

vay dd thi ham s6 y = | f(|x|)|nhu: hinh v&.

Tt phuong trinh ‘ £ - 2x|)‘ = 1Pt 1= ~2x taduoe | (1) =1

Khi d6 dua vao db thi ta nhan thiy dd thi ham sé y = | f(|t|)| cht duong thing y =1 tai 5 diém
lat =ae(-21),t,=-1t,=0,¢,=1,t,=be(1;2)

Voéi t =x* —2x
Tacot'=2x-2=t'=0=x=1.
Ta c6 bang bién thién
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7

+00 +00

t=ae(-21),t,=-16,=0,t, =1, =b e(1;2)

Dua vao bang bién thién ta c6

<
|
JUA - AANVO.L WOHN

x* —2x=ae(-2;-1) vd nghiém.
x> —2x=-1 c6 ding 1 nghiém x.

x> —2x=0 c6 ding 2 nghiém x.
x> —2x=1 c6 ding 2 nghiém x.
x> =2x=b c6 ding 2 nghiém x.
Cau10. Chohamsd y = f(x) lién tuc trén R c6 do thi nhu hinh v& bén dui.

by

7

o o e e e

e == -
=L P .

-

JUA - AANVO.L WOHN

A.2<m<3 hodc f(4)<m<5. B. 2<m<3 hodc f(4)<m<S5.
C.2<m<3 hodc f(4)<m<5. D.2<m<3 hodc f(4)<m<5.
Loi giai

Dat t:|x2 —2x

L. 37
, VOl xe| ——;—|.
22

Ei: ttps://www.facebook.com/groups/toanvd.vdc Trang 10
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Ta thiy ham s u(x) = x> —2x lién tuc trén doan {—%,%} vau' =2x-2; u'(x) =0 x=1.

Béng bién thién: %
%)\
R 3
=
' (x) - 0 + =
=
u (x] 21 E |
4 4 =
0 0 @)
-1
t=u(x) | 21 21
4 4
/ 1 \ /
0 0
Nhéan xétrang v6it =0hodc 1<t < %thi phuong trinh ¢ = |x2 —2x| c62 nghiém phan biét;
voit =1thi phuong trinh 7 = |x2 — 2x| c6 3 nghiém phan biét; v6i mdiz e (0;1) thi phuong trinh
t= |x2 - 2x| c6 4 nghiém phan biét.
zZ
Vit = |x2 — 2x| phuong trinh f(|x2 -~ 2x|) =mthanh f(t)=m,| e 0,21 g
s s 4 Z
;%
2
Duya vao d0 thi £ ta bién luan s6 nghiém cta phuong trinh f (t)=m, (t € [0,%}} trong cac 5
W)
truong hop sau '
g hop é
THI: m=2 @)

f(t)=2 < t=1.Khi d6 phuong trinh f(|x2 - 2x|) =m ¢6 3 nghiém phan biét.

TH2: 2<m<3

E(O;l) Khi do6 ph inh : ) hiém phéan bié
1.3). 1 do phuong tri f(|x —2x|)=m cO0 6 nghiém phan biét.

t=0
f(t)=me L he(i3) Khi d6 phuong trinh f(|x2 - 2x|) =m c6 4 nghiém phan biét.
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Cau 11.

TH4: 3<m < f(4)

f(t)=m & t=ae(1;4). Khi d6 phuong trinh f (|x* —2x]) = m c6 2 nghiém phén biét.

=z
S
THS: m = /(4) <
—]
o
t=4 | | | >
f(t)=me . Khi d6 phuong trinh £ (|x2 - 2x|) =m c6 4 nghiém phan biét. Z
t=be (1;4) <
W)
|
TH6: f(4)<m<5 <
)
@)
f(1)=m c6 3 nghiém phan bigt thude (1;5). Khi do phuong trinh £ (|x* —2x])=m co 6
nghi¢m phan biét.
TH7: m=5
f(t)=m co 2 nghiém phan bi¢t thuoc (1;5). Khi 6 phuong trinh f(|x2 —2x|)=m co 4
nghiém phan biét.
THS: 5<m<f(%j
. A A 21 s ) > , n
f(t)=m c6 1 nghiém thudc I;T . Khi d6 phuong trinh f(|x —2x|) =m c6 2 nghiém
phan biét. =
T
R . , o i o a . 37 . 2
Vay phuong trinh f (|x - 2x|) =m c6 ding 6 nghiém thuc phan biét thuéc doan _E;E khi .
O
va chi khi 2<m <3 hodc f(4)<m<5. 32>‘
S
Cho db thi ham sb bac bén y=f (x) c6 d6 thi nhu hinh v&. Sb gia tri nguyén cua tham s6 m |
. <
de phuong trinh (|x + m|) =mcd 4 nghiém phan biét 1a? g

J LN

A. 0. B. V6 sd. C. 1. D. 2.
Loi giai
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Cau 12.

Ta c6 d6 thi ham s6 y = f(|x|) nhu sau:

JUA - AANVO.L WOHN

Db thi ham s y = f(|x+ m|) c6 duoc bang cach tinh tién do thi ham sé y = f(|x|) doc theo truc
Ox nén s6 nghiém ciia phuong trinh f (|x + m|) = m bang s6 nghiém cua phuong trinh

(l)=m.

Do d96, phuong trinh f (|x + m|) =m c06 4 nghiém phan biét khi va chi khi dd thi cua ham s6
y= f(|x|) cat duong thang y =m tai 4 diém phan biét < " 4 .

Vi m nguyén nén m=-1.

Cho ham s6 y=x"—3x+1c6 dd thi ham s6 nhu hinh bén. Sir dung d6 thi ham sé da cho, tim

sO-gia tri nguyén cua tham sb mdé phuong trinh 8|x|3 —6[x|(x* +1)* = (m—1)(x* +1)*c6

=z
nghiém. am
=)
=
—
O
T
=z
<
X -/
> |
g <
-
@)
A. 2 B. 0 C. 3. D. 1.
Loi giai
Chen C
3 3
Ph ‘h| _|x|:_1|2x|_|2x|1:.
B P P g e P
2x

Dit ¢ = >0.Tacod x*+1>2xsuyra 0< <1Dod6 0<¢<I1.

x +1 x +1

Phuong trinh tr¢ thanh # -3t +1=m (*).
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 13.

Cau 14.

S6 nghiém ctia phuong trinh (*)1a sb giao diém cua d thi ham sb y =x’ —3x+1 (chi xét véi

x€[0;1]) va dudng thing y=m.

. . =
Dua vao do thi, ta thay dé phuong trinh da cho c¢6 nghiém khi va chi khi phuong trinh (*) co g
nghiém thuoc doan [0;1] khi va chi khi ~1<m<1. =
o
Nhu vay c6 3 gia tri nguyén cia m thoa man bai toan da cho. DZ>\
Cho db thi ctia ham s6 y = f(x) nhu hinh vé: é
-~ I
=
s @)
4
3__
2__
1
X
— L)
-2 -1 1 1 2 3 4
Tim céc gié trj cua m d€ phuong trinh f(|x|)=m c6 6 nghiém phan biét.
A.med. B. 0<m<1 hoac m>4. C. m=0. D
O<m<4.
Loi giai
Chon D -
D6 thi ham y = f(|x|) gdm 2 phan: g
L . . . . =
+ Phan do thi y = f(x) ndm bén phaitung (K& ca giao diém trén truc tung), bo phan bén trai
O
tryc tung. >
+ LAy d6i xtng phan bén phai tryc tung qua tryc tung. %
Tir d6 ta c6 @b thi ctia cia ham s y = f(|x|) |U
2 <
o S
5__
1
X
o N
-4 -3 -2 -1_l 1 2 3 4
2

Tir d6 thi cia ham s6 y = f(|x|) nén f(|x])=m c6 6 nghiém phan biét khi va chi
khi0<m<4.

Cho ham s6 y = f(x) ¢6 bang bién thién nhu hinh dudi. Phuong trinh £ (|x|-2)=m" —4m c6
4 nghiém phan bi¢t khi nao?
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T —00 —2 1 +00
f'(x) + 0 - 0 + >
5 +00 "'—5\
f(z) / \ / E
—00 0 :O>
=z
<
A. m>5 hoac m<0. B.-1<m<0 hoac 4<m<5. o)
C. 2<m<]l. D. m < -2 hoac m>1. |<
Loi giai g
Do thi ham sd f(|x| —2) dugc suy tir d6 thi ham sb f(x) nhu sau:
- Tinh tién d6 thi ham s f(x) sang phai 2 don vi, ta dugc do thi ham sd f(x - 2) .
- Gitt nguyén phan bén phai truc tung. B phan bén tréi truc tung, 1dy dbi xtmg phan bén phai
truc tung qua truc tung.
Ta c6 bang bién thién ham sb f(|x| - 2) :
x —00 -3 0 3 400
+o00 5 +00 =z
-
fllal =2) \ / 2
0 0 3
T
r r 2 1 r Z
SO nghiém cua phuong trinh f(|x| - 2) =m’ —4m 1a s0 giao diém ctia d6 thi ham so f(|x| - 2) é
, |
va duong thang y =m® —4m. Do d6 phuong trinh f(|x|—2)=m* —4m c6 4 nghiém phan biét
o
khi va chi khi 0 <m® —4m <5. ®
5 m>4
m-—4m>0 -1<m<0
= SHeim<0 & .
m*—4m<5 4<m<5
-l<m<5

Vay —1<m <0 hodc 4<m <5 thoa yéu cau bai toan.

Cau15. Chohamsd y = f(x) c6 bang bién thién nhu sau
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X | —o0 0 2 400
-}!' — + 0 —
+o0 2 —
y s
\ / \ O
—1 | —=0 —o0 =z
Tap hop tat ca cac gia trj thuc ctia tham s6 m dé phuong trinh | f (x)| +m =0 cb 5 nghi€ém phan §
biét 1a =
S
A. (-2;-1]. B. [-1;2). C. (-2-1). D. (-2;1). :
Loi gidi: S
@)
Goi x, ;x,;x, lan lugt 14 giao diém cta do thi ham s6 y = f (x) va truc hoanh. Tir bang bién
thién ciia ham s6 y = f(x) .Ta ¢ bang bién thién ctia ham s y = |f(x)|
3 - X 0 X 2 s +a
yix) - 0 + - 0+ 0 -0 +
x T +e= 2 +0
v \ / \ / \ /
0 0 0
Khi d6 phuong trinh | f (x)| +m =0 c6 5 nghiém khi phuong trinh | f (x)| =—mcd 5 nghi€ém hay -
d6 thi ham sé y = |f(x)| va y=—m cat nhau tai 5 diém phan biét g
=
Do viy 1<-m <2< -2<m<-1.Chon dip 4n A =
T
Dang 6: Biét dd thj hoiic BBT ciia ham s6 y = f(x), xét cAc bai toén lién quan dén E
-/
phuwong trinh cé dang f(x)=g(x); f(u(x))=g(v(x)). |
<
. -
Caul. Chohamsd y= f(x) xac dinh trén [0;+o) va c6 BBT nhu hinh v& O
x 10 +o0
Y’ +

y / 400
2,3

Hoi phuong trinh f(x) = f(3)(\/5 —x ++/4 —x) c6 bao nhiéu nghiém?

A. 0. B.2. C. 1. D. 3.
Loi giai
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Piéukién: 0<x<4

‘ ; f(x) 3 S ()
Phuong trinh ban dau < =f(3).bat g(x)=
s ! V5—x+4—x /(3)- Bt g () V5—x+4—x %
(@}
f'(x)(\/S—x+\/4—x)+f(x).( ,—1 + ,—1 j E
Taco g'(x)= 225—x 4= x >0,Vx e(0;4) :(C>>\
(V5—x+/4-x) i
W)
Sau day 1a BBT cua ham s g(x) trén doan [0; 4] |<
2
X 0 4
g'(x) +
2(,/15-/12)
Vay phuong trinh g(x)= f(3) c6 ding mot nghiém.
Cau2. Cho ham s6 f(x) c6 d0 thi nhu hinh v& Dit g(x)=f(f(x)—1). Tim s0 nghiém cuia
g'(x)=0.
)
=z
21 aw
(@)
=
1 —
o
>\
- -
3 -2 \_/z 3 S
|
<
o
@)
A. 6 B.8 C.9 D. 10
Loi giai
Chon C
Xeét g'(x) = f'(x).f'(f(x)=])
f'(x)=0 @

Ta co: g'(x):()@[f'(f(x)—l)zo (2)
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

x=a, ac(-1,0)
Tu(1): f'(x)=0<|x=1
x=b, be(1,2)

f(x)-1=a, ae(-10)

Tu (2): f'(f(0)-D)=0=] f(x)-1=1 = f(x)=2

f(x)-1=b, be(l,2)

Dua vao d6 thi suy ra: (1) ¢6 3 nghiém phan biét

(2) Ta xét 1an luot duong thang: y =a+1 cat dd thi f(x) tai 2 diém phan biét

y=2 catdd thi f(x) tai 2 diém phén biét
y=b+1 catdd thi f(x) tai 2 diém phan biét
Nén (2) c6 6 nghiém phéan biét

Vay phuong trinh g'(x) =0 c6 9 nghiém phan biét

Ciau3. Chohamsd y=f (x) c6 lién tuc trén R va c6 d6 thi nhu hinh vé&. Tim s6 nghiém ciia phuong

trinh £ (x* = 3x) 432’ —3x—13=(x* —2) —3(x—1)".
£l

A. 3. B. 4. C.s.
Loi giai

£(x =3x) 438 3x—13=(x* —2) —3(x—1)’
<:>f(x3 —3x):x6—6x4 +9x* —3x" +9x+2
<:>f(x3 —3x):<x3 —?))c)2 —3<x3 —3x)+2

Dit + = x* —3x ta c6 phuong trinh f(t) =1 —3t+2

=z
s
o
f(x)=a+1, a+1>0 =Z
—]
S
f(x)=b+1, 1<b+1<3 =
<
W)
|
<
)
O
=z
T
o
PR =
—J
O
T
=z
D. 6 <
-/
|
<
-
@)
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

E
Z
_____________________ s
On
: =
[T AL S
Z
x=0 é
. t=0 3_3x=0 = '
Duavaoddthithi f(1)=r*—3r4+2&| =" 77 " off 3 <
t=2 |x=3x=2 |x=2 g
x=-—1
Vay phuong trinh c6 5 nghiém.
Caud. Chohamsd y=f(x) lién tuc trén [1;3] va c6 bang bién thién nhu hinh dudi
7ol 2 3
J! + 0
~1
] f / \
5 -2
Hoi phuong trinh f (x — 1) =— -5 c6 bao nhiéu nghiéma trén [2;4] ?
x° —6x+12 =
T
A. 1. B. 0. C.2. D. 3. %
Loi giai 3
o
Chon C =
Z,
<
-5 W
Do x* —6x+12>0,VxeR nén f(x—1)=—5——— < (¥ —6x+12) f(x-1)=-5. |
x°—6x+12 <
)
()

bat g(x):(xz—6x+12)f(x—1):>g'(x):(2x—6)f(x—1)+(x2 —6x+12)f’(x).

Xét trén [2;4] ta co:

f(x-1)<0
I<x-1<2 ( )
) 2x—-6<0
Vi xe[2;3] thi <2x—-6<0 = :>g'(x)>O,Vxe[2;3].
, f'(x=1)>0
X —6x+12>0
x*—6x+12>0
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Cau 5.

-1)<0
2<x-1<3 f(x )<
) 2x—6>0
Véi x€(3;4] thi {2x-6>0 =" = g'(x)<0,Vx e(3;4].
5 f (x—1)<0 =
X —6x+12>0 s
x*—6x+12>0 o
=
Tinh: g(2):(4—12+12)f(1):—20, g(3):(9—18+12)f(2):—3, §
g(4)=(16-24+12) /(3)=-8. i
W)
Lap bang bién thién cta y :g(x) trén [2;4]: '<
)
@)
r| 9 3 1
J + 0 -
-3
{ / \
20 —3
Dua vao BBT trén suy ra trén [2;4] phuong trinh (x2 —6x+12) f(x—=1)==5 c6 2 nghiém
phan biét.
Cho ham s y = f(x) lién tuc trén R ¢6 do thi nhu hinh v&. Phuong trinh f (1— f (x)) =0 co
tat ca bao nhiéu nghiém thuc phan biét?
Y %
=)
) =
----- - —
g c
| ! z
. ! <
: ! w
! |
i é
@)
A. 5 B. 4 C.7 D. 6
Loi giai
Chgn C
l—f(x):m (—2<m<—1) f(x)zl—m
Tirdd thi hamsdtaco f(1-f(x))=0<[1-f(x)=n  (0<n<l) | f(x)=1-n.

1—f(x)=p (1<p<2) f(x)=1—p

+)Do -2<m<-1=2<1-m<3 = phuong trinh f(x)=1-m c6 I nghiém x, .
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

+)Do 0<n<1=0<I-n<1 = phuong trinh f(x)=1-n c6 3 nghiém x,,x;,x,.

+)Do 1< p<2=-1<1-p<0= phuong trinh f(x)=1-p c6 3 nghiém x;,x,,x,.

—
JUA - AANVO.L WOHN

-3

D@ thay 7 nghiém phan biét.
Vay phuong trinh da cho c¢6 dung 7 nghiém phéan biét.

Cau6. Chohamsd y=f(x) c6 bang bién thién nhu sau

v + +

! / v / b

-1 —o0

S6 nghiém ctia phuong trinh f(x)—x* +2x—1=0 1a

7

A. v sb. B.0. C.2. D. 1.

Loi giai

JUA - AANVO.L WOHN

Vi x>1 thi f(x)<0 nén phwong trinh v6 nghiém.

Véi x<ltacod g(x)=f(x)—x"+2x—1.Tacéd g'(x)=f'(x)-2x+2>0 nénhamsé g(x)

dong bién va lién tuc trén (—o0;1).

Lai c6: lim g(x)=—oo;lim g (x)= - nén phuong trinh c6 1 nghiém duy nhat trén (—o;1).

X—>—0 x—1"

Ciau7. Chohamsd y=f (x) lién tyc trén R va c6 d6 thi nhu hinh v&. Goi S 14 tip céc gi tri nguyén
ciia m dé cho phuong trinh f (Sin x) =3sinx+m c6 nghiém thudc khoang (0;7[). Téng cac

phan tir cta S bang :

A.-5. B. - 8. C. -10. D. -6.
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Ay

-13

7

o)
A

Loi giai

JUA - AANVO.L WOHN

bit =sinx, do x €(0;7) = sinx €(0;1]= 1€ (0;1]. PT da cho tr¢ thanh f'(¢)=3r+m
< f(O)=-3t=m (¥)
Pat g(t) = £(t)—=3t. Taco: g(t)= £ ()—3 (1)

Dua vao d6 thi ham sé y = f(x),ta c6: Vi e(0;1]: £/ (1) <0 (2)
Tu (1) va (2) suy ra: Vi e(0;1]: g (1) <0.
Do d6 ham s6 g(¢) nghich bién trén khoang (O; 1).

PT (*) c6 nghiém ¢ e (0;1] = 1’[13111]1 gt)y<m< n[%'c}]x gty g()<m<g(0)

7

S fH-3<m<f(0)-4<m<l.
Vay m nguyén la: m =—-4;-3;,-2;-1;0= § =-10.

Cau8. Chohamsd f(x) c6 bang bién thién nhu hinh vé&:

JUA - AANVO.L WOHN

S6 nghiém ciia phuong trinh (xz) =01a
Al B.2. C.3. D. 4.

Loi giai
Chon C
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Cau 9.

bat 1 =x* (120).

Phuong trinh f(xz) =0 trd thanh f(1)=0(7>0)

. . . =0
Duya vao do thi ham s0 f ta thay phuong trinh /() =0(¢>0) < L |
=a>
T d x2 = 0 X = 0
u do ta co =
' =a>1 x=+Ja
Vay phuong trinh £ (xz) =0 c6 3 nghiém phan biét.
Cho ham s6 y = f(x) x4c dinh trén R c6 d6 thj nhu hinh v&
A
y
3
Tim s6 nghiém cua phuong trinh 2/ (x)—x* —2x=0.
A. 4. B. 3. C. 2. D. 0.

Loi giai

2

+ 2f(x)—x2—2x:0<:>f(x):x7+x.

2
+ Xét ham sb g(x):x?+x.

2

7

JUA - AANVO.L WOHN

7

JUA - AANVO.L WOHN

+ V& do thi ham sé y = f(x),y=g(x)= x?+x trén cung hé truc toa do ta co:
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_ A
y=glx) VT3
Z
I
o
=
—3
1 o
0//1 X z
-1
. ot <
J2 !
<
-1 S
A
y=f(x)
+ Dura vao d0 thi ta c6 phuong trinh di cho c6 4 nghiém phan biét.
Cau10. Cho d6 thi ham s6 y=f(x) c6 d6 thi nhu hinh v& Tim s0 nghiém cua phuong trinh
f (x) =x.
zZ
T
o
=<
A. 0 B. 1 C.2 D. 3 =
N ens o
Loi giai o
=
Chon D S
W
|
S6 nghiém ctia phuong trinh f'(x)=x bang s6 giao diém cta d6 thi ham s6 y = f(x) va é
S

y=x.

Duya va hinh v€ suy ra phuong trinh f (x) =x ¢6 3 nghiém.

Cau11. Chohamsd y = f(x) lién tuc trén [1;3] va c6 bang bién thién nhu sau
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T 1 2 3

Ff(z) } ]

1

f(z) / \

1 3

C6 bao nhiéu gi4 tri nguyén ctia m d€ phuong trinh f (x+1)=— T c6 nghiém trén
X’ —4x+

khoang (1;2).
A. 10. B. 4. C.5. D. 0.
Loi giai

Vi x2—4x+5:(x—2)2+1>0 Vxnén f(x+1)= "

x*—4x+5

bat h(x)z(x2 —4x+5)f(x+1),vé’i xe(l;2).

Ta c6 h'(x)z(x2 —4x+5)f'(x+1)+(2x—4)f(x+1).

Dua vao bang bién thién ctia ham s6 yzf(x) ta co Vxe(l;2):>x+le(2;3):>f’(x+1)£0

va 2x—4<0,Vxe(1;2); f(x+1)23>0,x+1e(2;3). Dodo h'(x)<0,vxe(1;2).
Bang bién thién cia ham s6 y =h(x) trén khodng (1;2).

X 1 2

h(l)

h(2)

Khi d6é phuong trinh h(x) =m co6nghiém x e (1;2) khi va chi khi h(2) <m< h(l)

1.1 (3)<m<2f(2) < 3<m<8.Doddco 4 gia trj nguyén cia m thoa man yéu cau bai

toan.

Dang 7: Biét dé thi hodc BBT ciia ham s6 y = f(x), xét cAc bai to4n lién quan dén

phwong trinh, bt phwong trinh chira f'(x); /"(x)....

<:>(x2—4x+5)f(x+l)=m.
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 1.

Biét ring do thi ham s0 y = f(x)=ax’ +bx’ +cx’ +dx+e, (a,b,c,d,ecR; a#0, b=0) cit

tryc hoanh Ox tai 4 diém phan biét. Khi do db thi ham s§ g(x)=(/"(x)) — /" (x).f (x) cht

truc hoanh Ox tai bao nhiéu giao diém? %
A. 6. B. 0. C. 4. D. 2. %"
Loi giai =
Chon B ;z>
S
2
Taco g(x)=(/'(x)) ~/"(x).f (x) l
Do thi ham sb y = f(x)=ax" +bx’ +cx’ +dx+e cit truc hoanh tai bén diém phéan biét nén §
phuong trinh f(x)=a(x-x)(x—x,)(x—x;)(x—x,), voi x,,i=1,2,3,4 1a cac nghiém.
Suy ra
f’(x)=a[(x—xz)(x—x3)(x—x4)+(x—xl)(x—x3)(x—x4)
+(x—xl)(x—x2)(x—x4)+(x—xl)(x—xz)(x—x3)]
:f(x):1+1+1+1:>f(x):1+1+1+1
f(x) x-x x-x, x-x x-x, f(x) X—X X—X, X—X, X—X,
" N i 2 2 2 2 2
DA €1 G s W25 C) NS 1 S W O A0 S Y OO O A O
f(x) X-Xx X-x, X=X xX—x,
Néu x=x, v6i i=12,3,4 thi f(x)=0, f'(x)=0 = /" (x)f(x)<(/ (x)).
Néu x=#x(Vi=1,2,3,4) thi : =>0, f2(x)>0. Suy ra f"(x).f(x)=(/"(x)) <0
X=X, Z
T
& f"(x).f (x)<(/(x)) . Vay phuong trinh (f'(x)) = f"(x).f(x)=0 vo nghiém hay S
phuong trinh g(x) =0 vo nghiém. Do d6, s6 giao diém ciia d6 thi ham s6 va truc hoanh 1a 0. g
>\
. 3 Z
Cho ham s f (x) =ax’ +bx’ +cx+d c6 d6 thi 1 hinh v& duéi day. é
|
<
-
@)

C6 bao nhiéu gid tri nguyén cia m trong khoang (-2020;2020) dé bét phuong

trinhf'(x)\/ —2x—x> <m c6 nghiém?
A. 2020. B. 2019. C. 2022. D. 2018.
Loi giai

Chon B
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bit g(x)= f'(x)V-2x—x Ta c6 thp x4c dinh ctia ham s6 y =g(x) 1a D =[-2;0]
T d6 thi ta thdy trén khodng (—2;0) ham sé y = f(x)dong bién va ham s dat cyc dai tai
x=0, dat cuc tiéu tai x=-2.

(x)=20V -2;0 >0V -2;0
yra{f(x) xe[-20] j{g(x) xe[-20] = ming(x)=0
7'(=2)=£(0)=0 g(-2)=g(0)=0 [-20]
Vay bat phuong trinh f'(x)v—2x—x <m ¢6 nghiém < m > fglg}g(x) Sm>0

Kéthop m e (—2020;2020) suy ra c6 2019 s6 nguyén théa min yéu cau bai toan. Dép 4n B

JUA - A NVO.L WOHN

Cau3. Chohamsd f (x) c6 bang bién thién

T —00 -2 0 2 +00
-0 + 0 -

f(a) 7 / 2\3 S 2\\00

bat g(x)= f(x+lj . Bat phuong trinh g'(x)<0 c6 tap nghiém la

X
A. (-o3-1)u(0;1)  B. (=2;0). C. (0;2). D. (-1;0)U(L;+)
Loi gidi
Chgon D

7

f'(x+l ~0 x+;e{—2;0;2}

T
|>—*
Il
S
DAA - AANYOL WOHN

Véi x4t =2 (x+1)" =0 < x = —1 (nghiém bgi chin).
X

Véi x+l:2:>(x—l)2 =0 < x =1 (nghiém bdi chan).
x

Véi x++=0= phuong trinh v6 nghiém. (—1;0) U (1;+0)
x

Nhan xét véi x>0:x+122:>f'[x+lj<0 :
x x

Vi x<0:>x+l£—2:>f’(x+lj>0.
X X
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Ta c6 bang xét ddu

T | -0 -1 0 1 +00
() H £
‘ + 0 = + 0 - =
r r Z
Tu bang xét dau suy ra bat phuong trinh g '(x) <0 c6 tap nghiém Ia (—1;0) U (1;+00). g
DZ>\
Céu4. Chohamsé bacbay = f(x) c6 do thi nhu hinh v&. =
W)
oA '
¥ = fx) =
o
2
1 2 X
i >
0 |
|
Tim s nghiém t6i da ctia phuong trinh | f '(x)| =m v&i m 14 tham s thuyc.
A2, B. 4. C.6. D. 7.
Loi giai —
-
Chon B S
=
Tur d6 thi ham s6 y = f(x) ta suy ra: 8
S
. . =z
+f'(x)=0 c6 hai nghiém 1a x =0;x =2 é
|
+ Hé s6 ca x° trong biéu thirc ciia ham sé y = f (x) mang dau duong é
o

Do d6 d6 thi ham sé y = f'(x) phai c6 dang:

rA
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Suy ra d0 thi ham s6 y = |f'(x)| 6 dang:

Z
I
)
=<
—3
o
=
=z
<
W
|
<
-
o
Tir d6 thi, ta thiy duong thang y =m c6 t6i da 4 diém chung v6i do thi ham s§ y = | f '(x)| nén
phuong trinh c6 t6i da 4 nghiém.
Cau5. Chohamsd f(x) c6daoham f'(x) c6 dd thi nhu hinh v&.
A
¥y
i >
2 X
zZ
T
o)
=<
—3
o
=
: I . =
Cho ham s6 g(x) = f(x) —?+x —x+2, phuong trinh g'(x)=0 c6 so nghiém 1a? é
|
Al B.2 C.3 D. 4 <
\e ene W
Loi giai O

Ta c6 ham s6 g(x) xac dinh trén R va g'(x) = f'(x)—(x—1)* do d6 s6 nghiém ciia phuong

trinh g'(x) =0 bang s giao diém cia hai dd thi y = f'(x) va y=(x—1)".
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=z
I
(@}
» =<
x 3
>\
=z
<
W
|
<
-
o
x=0
Tur d6 thi suy ra g'(x)=0<>| x=1. Vay phuong trinh g'(x)=0 c6 3 nghiém. D4p 4n
x=2
C.
Cau 6. Chohamsé y= /() lién tyc trén tap R va co d6 thi nhur hinh bén. Dat g(x)= f(f(x)) . Xac
dinh s6 nghiém cuia phuong trinh g'(x)=0.
2
4 3 2 0 1 v 3 4 5 6 X Z
-
1 O
=<
ot —
o
3 >
=
<
W)
A.5. B. 6. C.8. D. 10. L
Loi gidi S
o
Chon C
Taco g'( ):(f(f(x)))':f'(x) f'(f(x)) nén
x=0
(=02 (0 (r)=0e 70 )t
g'(x)=0< f'(x).f'(f(x))=0= &
(f(x))=0 " |/ (x)=0(1)
f(x)=2(2)
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Cau 7.

/N

i) 2 ! 0 1 v 3 4 5
=

JUA - AANVO.L WOHN

PT (1) c6 ba nghiém khéc 0 va 2

PT (2) c6 ba nghiém khéc 0 va 2

Vay s6 nghiém ctia phuong trinh €'(X) =0 13 8 nghiém.

Cho ham s0 y=f(x)=ax'+bx’+cx’ +dx+e,(a#0) c6 dd thi nhu hinh v& Biét
2<f ”(—f—a) <—1. C6 bao nhiéu gi4 tri nguyén ciia tham s6 m thugc [-8;2019] dé phuong
trinh f”(x)[f”(x) - m] =0 c6 bon nghiém phan biét?

by

7

JUA - AANVO.L WOHN

A. 2022. B. 2020. C. 2019. D. 2021.
Loi giai

Tur dd thi suy ra a >0 va ham ) y=f (x) ¢6 3 diém cuc tri la 0, x,,x,. Do vay, phuong trinh

»'=0 c6 3 nghiém phan bict la 0,x,,x, .

Taco y' = f'(x)=4ax’ +3bx* +2cx+d = y" = f"(x) =12ax" + 6bx + 2c .
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Do thi ham sé ' = f'(x) c6 dang sau:

Ay

7

€2

o
|
JUA - AANVO.L WOHN

Tir d6 thi ham sé ' = f"(x) suy ra phuong trinh f"(x)=0 c¢6 2 nghiém phan biét x,,x, nén

dd thi ham s6 y" = f"(x) la mdt parabol c6 dang sau:

Ay
0 s T
zZ
-
O\
=
S
J"(x)=0 >,
Taco f"(x)| f"(x)-m|=0< )
WLr-nl-oel 0 g
W)
|
Phuong trinh f"(x)[f”(x)—m} =0 c6 bon nghiém phan biét <> phuong trinh f"(x)=m ¢6 é
A

hai nghiém phan biét khac x,,x, <> parabol y"= f"(x) cit duong thing y=m tai hai diém

phan biét c6 hoanh d¢ khac x;,,x, .

Tung d6 dinh ciia parabol "= f"(x) la f ”(—41] nén phuong trinh f"(x)=m c6 hai
a
[N A [N " b Y " b \ A A
nghiém phén biét<> m > f “aa J(m#0)ma -2< f " < -1 va m nguyén thudc
a a
[-8;2019] nén—1<m <2019,(m = 0)

Vay c6 2020 gié tri cia m thoa man bai toan.
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Cau 8.

Cho ham da thic béc ba y=f(x) c6 do thi nhu hinh bén duéi. Hoéi phuong trinh
f'(f(x))=0 c6 bao nhiéu nghiém?

2 £
O
-3 <
: S
|
| >\
| =
: =
-\
I 1 |
l T »
—1 9\:/ - é
' @)
_1F--
A. 4. B. 5. C. 3. D. 6.
Loi giai
bat f(x)zax3+bx2+cx+d.
f'(x)=3ax’ +2bx+c.
Dua vao dd thi ta co:
f(=D)=3  (—a+b-c+d=3 [a=I _
f(1)=-1 a+b+c+d=-1 |b=0 T
< o . =)
f'(-1)=0  |3a-2b+c=0 c=-3 =
f'(1)=0 3a+2b+c=0 d= =
.
; =
Suyra f(x)=x"—-3x+1. S
|
Ta co é
@)

f(x)=-1 |x¥=3x+1=-1 (1)
©[x3—3x+1:1 (2)

Dua vao d6 thi ham sd ta suy ra phuong trinh (1) c6 2 nghiém va phuong trinh (2) co63
nghiém. Cac nghiém cua 2 phuong trinh nay khong trung nhau. Do d6 phuong trinh
f'(f(x))=0 c6 5 nghi¢m.

Dang 8: Biét db thi hoiic BBT ciia ham s6 y = f'(x), xét cdc bai todn lién quan dén

phwong trinh ¢é dang 1 (x)= O;f(u(x)) =0;/(x)= g(x);f(u(x)) = g(v(x))
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Cau l.

Cau 2.

Cho ham s6 f(x)=ax’ +bx* +cx’ +dx’ +ex—m v6i a,b,c,d,e,me R . Him sb y = f'(x) co
d6 thi nhu hinh v& (d6 thi cia y = f'(x) cit Ox tai 4 diém c6 hoanh d6 -3; —1; 0,5 va 2).

Hoi phuong trinh f(x) =—m c6 may nghiém phan biét. =
an
Y A (@)
=
—]
o
y=f'(x) DZ>
/\ :
W)
-3 0 2 '
_ <
I 1\//0.5 \ i =)
A. 3. B. 1. C.5. D. 4.
Loi giai
Tir d thi ta c6
f'(x)= a(x+3)(x+1)(2x—1)(x—2) = a(Zx4 +3x° —12x" = Tx + 6).
4 3 2 2 5 3 4 3 7 2
:>f(x):_[a(2x +3x" —12x —7x+6)dx=a =X +—=x"—4x ——x"+6x |—-m.
5 4 2
Giai phuong trinh : —>
S
x=0 ‘
X)=—m =X +—x —4x ——x"+6x=0& .
S 57 4 2 zx4+3x3—4x2—1x+6=0(1) =
5 4 2 .
=z
Ta thdy phwong trinh (1) ¢6 4 nghiém phan biét khac 0. é
|
Vay phuong trinh da cho c6 5 nghiém phan biét. é
)

Cho ham sb y = f(x) c6 dao ham lién tyc trén R, /(3)<0 va d thi ham s6 y = f'(x) duoc

cho nhu hinh vé bén dudi

ky

0 12 \
-1 1
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Cau 3.

Phuong trinh f(x)=0 ¢6 bao nhiéu nghiém?

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

Loi giai
Chen A

Tir d6 thi ham s6 da cho, ta c6 bang biét thién cia ham s6 y = f(x) :

T — o0 1 3 + o0

!

Qua BBT va f(3)<0ta thdy phuong trinh f(x)=0 v0 nghiém.

7

JUA - AANVO.L WOHN

Cho ham s y = f(x) lién tuc trén R va c6 do thi f'(x) nhu hinh v&, biét f(a)=0. Phuong

trinh f(x)=0 c6 bao nhiéu nghiém?

a/\O c X

Loi gidi

Xét S, = [ £/(¥)ds = £ ()2 = £ ()~ £ (a).

S2=—J:f'(x)dx=—f(x) -
Vi S, <8, = £ ()= f(a)< f£(b)-£(c) = f(a)> £(c).

7

JUA - AANVO.L WOHN

Dua vao do thi cia ham sé f”(x), ta c6 bang bién thién cia ham £ (x) nhu sau:

X a b c

7'(x) - 0 + 0 -

/(x) \‘ / \ /

Vi f(a)=0 do dé tir bang bién thién ta c¢6 phuong trinh £ (x)=0 6 dung 3 nghiém.
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Caud4. Chohamsé y= f(x) c6 dao ham lién tuc trén doan [-3; 3] va dd thi ham s6 y = f’(x) nhu

hinh v& bén. Biét f(1)=6 va g(x) :f(x)_(x”)

. Két luan nao sau day 1a dung?

JUA - AANVO.L WOHN

7

z

A. Phuong trinh g(x)=0 ¢6 dﬁng hai ngﬁiém tﬁuéc [—3;3] .
B. Phuong trinh g(x) =0 c6 ding mot nghiém thudc [—3;3] .
C. Phuong trinh g (x) =0 khong ¢6 nghiém thudc [-3;3].
D. Phuong trinh g (x) =0 c6 dung ba nghiém thudc [-3;3].
Loi gidi
Chon B
Ta co: g'(x)=s"(x)=(x+1).
Ta thiy duong thang y = x+1 1a duong thing di qua cac diém (-3;-2),(1;2),(3;4).
Do f()=6=g(l)=4.
Tt hinh V€ ta thay:
jf,(x)dx>6 = f(1)-f(-3)>6= f(-3)<0=g(-3)=f(-3)-2<0
-3

j.f'(x)d)wz:>f(3)—f(l)>6:>f(3)>8:>g(3):f(3)_8>0-

Tir d6 thi ham s6 y = f”(x) va duong thing y = x+1 clng véi cac két qua trén ta c6 bang bién

x —m ) -3 1 3 +a0
SIS + 0 | - NN N
200 N RN v A~ NORL NN

LN S RTINS SN

by

thién sau:
Tir bang bién thién ta c6 phuong trinh g(x)=0 c6 ding mdt nghiém thude [-3;3].

Ciu5. Cho ham s y=f(x)=a.x’ +bx’+cx+d véi a,b,c,d €R, ¢ do thi y=f'(x) nhu
hinh duéi day

s

JUA - AANVO.L WOHN

nhttps://www.facebook. com/groups/toanvd.vdc Trang 36



NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Biét f(O) = 0. Khi d6 s6 nghiém ctia phuong trinh f(x2 — x) =0 la:

A. 2.
C.3.

= |~

4.
. 6.

Loi giai:
Chon B

*Cach 1: Tir do thi ta c6 BBT sau:

O
+
8

x=0

Tu BBT 0 =0
u tacof(x) Q{x=a>2

xz—sz(l)

Do d6 f(xz—x):0<:> xz—x:a(Z)

X
Taco (1) <:>|:

2) x> —x—a=0,c6 A=1+4a>0,Ya>2 nén (2) luén c6 2 nghiém phan biét khac 0

val

Vay PT f(x* - x) =0 c6 4 nghiém phan biét.

*Céch 2: Tidd thitaco f'(x)=0< {
X

bat g(x)zf(x2 —x)

Taco g'(x) =[f(x2 —x)]': (2x—1)f'(x2 —x)

BBT:
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X —0 -1 0 1 1 2 +0o
2
g'(x) - 0 + 0 — 0 + 0 = 0 + =
—+00 +00 g\
g(x) \ 0 0 / =
—3
-1 \ / o
g( )/ g(%j \ g(z) ;Z>\
) <
Tu BBT ta thay phuong trinh g(x)z f (xz—x)zo c6 4 nghiém phan biét. IU
<
\ -
*Cach 3: T GT tacd f'(x)=3ax’ +2bx+c.Tadothitacs f'(0)=0=c=0; o
f'(2)=0=>12a+4b+c=0=3a+b=0 (1)
1
L@céj"ﬂ):—irﬁn3a+2b=—1(D]ﬁ(uxznadu1=§;b=—4
3
Dodé f'(x)=x—2x= f(x)=[(x*-2x)x=2-x*+C
1) £ ()= J(x* = 2x)x ==
pE
Lai c6 f(0)=0:>C=O do d6 f( )2?—)62
Ta c6 f(x):O<:>x—3—x2=0<:> - =
=3 g\
=<
L 5 x'—x=0 * * ) L g
Khi d6 f(x —x)=0<:> L 1++/13 ©0 4 nghiém. >
X —x=3 xX= <
2 7
, L . . <
Cau 6. Chohamso y= f(x) co bang bicn thién nhu hinh dudi day. =
x — 0 4 oo
f(x] 0 + 0 -

flx) \ 5
_3 / \ e

Phuong trinh 1 (4x -~ xz) = —%x3 +3x” —8x+3 c6 bao nhiéu nghiém thyc trén khoang (0;4)?

A.2. B.3. C.4. D. 6.
Loi giai

Chon A
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g(x):f(4x—xz)+§x3—3x2 +8x-3

g'(x):(4—2)6)]”(4)6—)c2)+x2 —6x+8 :(2—x)[2f’(4x—x2)+4—x]. %
O
&4 b) 2 A 2 Z
V6i xe(0;4)thi 4—x>0; 0<4x—x" <4 nén f’(4x—x )20. —
o
T
Suyra 2f"(4x—x*)+4-x>0, Vxe(0;4). z
W/
Bang bién thién '<
W
e
1 0 2 4
g —+ 0 —
y / o \
g(0) g(4)
11 26 7 2
g(2)=f(4)+?=?; g(0)=f(0)-3=-6; 8(4)=f(0)+§=—§-
Suy ra phuong trinh f (4x—x2) =—%x3 +3x” —8x+3 ¢6 hai nghiém thyc trén khoang (0;4).
r M 14 14 Z
Cau7. Cho ham sé y=/(x) lién tyc trén R c6 do thi ham s§ y=/f"(x) nhu hinh bén. Biét 5
f(a)>0,hoi d6 thi ham sb y = f(x) c6 thé cét truc hoanh tai nhiéu nhat bao nhiéu diém? E
o
k1 >\
¥ =
<
W
1 |
/\ S
. W
X @)

o

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

Theo hinh v& ta co: J‘f'(x)dx:f(c)—f(a)<0©f(c)<f(a).

a

Tu d6, ta c6 thé 1ap duogc bang bién thién nhu sau:

X | —oo a b ¢ +o0
»' 0

- 0 + - 0 +
+00 f(6)=0 +o0
f(a)>0 f(e)

Viay dd thi ham s6 y=f (x) c6 thé cét truc hoanh tai nhiéu nhat 2 diém.

Cau8. Cho ham s6 bic y=f(x) théa man f(-1)=f(3)=0, f(1)=-1 va dd thi clia ham sb

y=f'(x) c6 dang nhu hinh duéi day. Phuong trinh ( f (x))3 = /(1) c6 bao nhiéu nghiém

thuce
A
| h
-1 [0/1 3 1
A. 1. B. 2. C. 3. D. 4.
Loi gidi
Chen C
Tir do thi va gia thiét, ta c6 bang bién thién cia y = f(x):
x —0 -1 1 3 +o0
f'(x) + 0 — 0 + 0 -—
S (x)
s()

Xét ham sd y:(f(x))3 ta co y'z((f(x))s), =3[f(x)]2 S (x).

Ta c6 bang bién thién cia ham sé y = (f(x))3 :

7

z

JUA - AANVO.L WOHN

s

JUA - AANVO.L WOHN
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x —0 -1 1 3 +00
(%) + 0 — 0 + 0 —
/(x) — — — —
2[r @] () + — + —~
y=(r(x) \ 0
/ ( f(l))s/' \

Vay phuong trinh ( f (x))3 = /(1) c6 3 nghiém phén biét

Cau9. Cho ham sb f(x) =ax’ +bx* +cex+d (a,b,c,d € ]R). Do thi ham s6 f'(x) nhu sau:
Ay

Q\i 1 =z

va 2018f(1) = 2019f(0) . Hoi tap nghiém ctia phuong trinh f(x) = f'(x) ¢6 sb phan tir 1a?

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

Ta ¢ f'(x)=3ax2 +2bx+c

Dua vao db thi ta co f'(x)=3a(x+2)(x—1)=3a(x2+x—2)vé a#0
3 3 2
Suy ra f(x):a[x +§x —6x)+d

Theo dé bai 20181 (1)=20191(0) < 2018(—7761+dj =2019d < d =-7063a.

Vay ta ¢o f(x)zf'(x)

= a(x3 +%x2 —6xj—7063a :3cz(x2 +x—2)
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o x —%xz —9x—-7057=0. Vay phuong trinh c6 1 nghiém.

Cau 10. Cho ham sé bac ba y = f(x) c6 dao ham la ham s6 y = f'(x) véi dd thi nhu hinh v& sau day:

L.

Biét rang dd thi ham s6 y=f(x) tiép xtc véi truc hoanh tai diém c6 hoanh do am. Hoi

phuong trinh f (|x| - 3) =0 c6 bao nhiéu nghi€ém?

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

Loi giai

Dua vao dir kién cua bai toan ta co bang bién thién ciia ham so y = f'(x) nhu sau:

X —ah -2 0 40
S(x) + 0 — 0 +
0 +o0

o f(0)

Suy ra phuong trinh f(x)=0 c6 hai nghiém phéan biét x =-2 va x = x, vdi x, € (0;+ )
|x| 3=-2 |x|: x==1

Do d6 f(]x-3)=0 <
x| -3=x, x| =3+x, x=%(3+x,)

Vay phuong trinh f (|x| - 3) =0 c6 4 nghiém phan biét.

(CON TIEP PHAN CUOI)
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, CAC DANG TOAN VE HAM AN LIEN QUAN DEN BAI TOAN
XET SU TUONG GIAO CUA PO THI CAC HAM SO (PHAN CUOI: TU DANG 9-12)
Dang 9: Biét do thi hoic BBT ciia ham s6 y = 1 '(x) , Xét cac bai toan lién quan dén

phuong trinh cé dang f(x)=m; f (u(x))=m; f(x)=g(m); f (u(x))=g(m) ..
Caul. Chohamsd y= f(x). Do thi ctia ham sb y = f'(x) nhu hinh v& bén. Tim diéu kién caa m dé

phuong trinh f(x)=m cé nghiém x e [—2;6] ?
y

32 1o\ 1 /2 3 215\/6% X

2+
A. f(-2)<m< f(0). B. f(-2)<m< f(5)
C. f(5)<m<f(6). D.[f(0)<m<f(2).
Loi giai
Chen B.
y
4
S, S

32| -10 2 3 4 5\sj6 7 «x
21 \&y

Goi S,, S,, S5, S, lan lugt la dién tich hinh phang gi6i han boi do thi ham sé y = f'(x) véi
va truc hoanh.
Quan sat hinh Ve ta co

@if dx>jf Y = £ (x)], > 7 ().
< f(0)- /(-2 )>f( )-1(2) & f(=2)<f(2)
® !—f dx<jf Jdx < f(x)). < f(x).

2

@f(o)—f( )<f( )-1(2) < f(0)<f(5)
@jf dx>jf (x)dv & f()) > (%)),
@f( )—f()>f( )-£(6) = f(2)<f(6)

Ta c6 bang bién thién
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x -2 0 2 5 6
f'(x) | 0 + 0 -

o 4+ 0 -
o—_
1) / f(g‘)\f(z)/ 7 (6)

Z
-
o
=<
—
£(=2) ;O>
Dua vao bang bién thién, yéu cau bai todn < f(-2)<m < f(5). Z
<
Cau2. Chohamsdy=f(x). Himsd y= f'(x) c6 bang bién thién nhu sau: IU
x ‘ — 1 4 —x é
f'(x) 3 +o o
. / \ . /
Phuong trinh f(x)—coszx —2m =0 c6 nghiém x, € (2;3) khi va chi khi
1 1 1 1
A. —f(2)<m<—f(3). B. —f(3)<m<=f(2).
Lreysmsl ) Lrem<li@
CLlr@)<m<ir@). D.LrG)<m<is(2).
2 2 2 2
Loi giai
Tacod: 2m= f(x)—coszx
Xét ham sé g(x) = f(x)—coszx, Vx € (2;3).
Taco g'(x)= f'(x)+zsinzx.
Do (2;3) c (1;4) nén tir bang bién thién ta thiy f'(x) >0,Vxe (2;3) ) >
Mait khac xe(2;3):>ﬂxe(Zﬂ;37r):>sin7rx>0. g
Vay g'(x) = f'(x)+ zsinzx > 0,Vx € (2;3). E
Bang bién thién ctia ham s6 g(x) :2
Cau3. Cho f(x)lé ham s6 da thirc bac 5, ¢o f(l) =0 va dd thi ham s y = f'(x) d6i xtmg qua %
duong thing x =1 nhu hinh dudi day. <
<
o/
@)

Biét phuong trinh f (x+1)=m c6 nghiém x €[-1;1] khi va chi khi m €[a;b]. Khi d6 a+b
bang
A B. <.
5 5
Loi gidi

C.—.D.O.

1
=
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Cau 4.

Chon D

Tir d6 thi (C) da cho ctia ham s6 y = f'(x)ta suy ra duoc dd thi (C) ciahamsé y = f(x+1)

bang cach tinh tién (C) sang trai 1 don vi. Khi d6 (C’) d6i xtmg qua truc Oy va do né 1a db thi
ham da thirc bac 4, nén (C’) 1a d6 thi ham sé trung phuong dang y =ax* +bx* +c. Ta ¢c6 (C”)

. =z
lan C:g
luot di qua cac diém (O;—l); (2; 3) ; ( -1 —3) nén lap hé gii ra ta dugc y =x* —3x" —1. =z
5 —
Suyra f'(x+1)=x"-3x" -1 tir d6 f(x+1) :%—x3 —x+C.Laico f(1)=0 nén C=0. g\
; Z
Vay f(x+1):——x3—x )
|
X 4 2 A \ J4 xs 3 . <
Tathay f'(x+1)=x"-3x"-1<0 Vx e[—l;l] nén ham so f(x+1):g(x):?—x —x nghich g
bién trén doan [—1;1]. Do d6 phuong trinh f(x+1)=m c6 nghiém x €[—1;1] khi va chi khi
me[ g(1); g(-1)]hay m e —2; 2 suy ra a :—2; b =2:>a+b=0.
55 5 5
X 2 3
g'(x) *
g(3)
Vay g(2)<2m<g(3)c>f(2)+sin27r<2m<f(3)+sin37r<:>%f(2)<m<%f(3).
Cho ham sb h(x) =mx* +nx’ + px’ +qx (m,n,p,q € R).Hém s6 y= h'(x) c6 dd thi nhu hinh
v€ bén >
v T
=)
1WA -
—
N S
—110 ]t 3\ = %
' -
|
<
r 2 U
Co tat ca bao nhiéu gia tri nguyén cia m dé€ phuong trinh A (x) =m" +m co6 hai ngiém phan biét? e
A. 2. B. 10. C.71. D. 2022.
Loi giai
Chon B

Dua vao dd thj co h'(x)zO c6 3 nghiém phan bi¢tnén m =0 va m<0
Tacé h'(x)=4mx’ +3nx* + 2 px+q. Mit khéc dua vao do thi y =h'(x) suy
5 13 1 15
rah'(x)=4m(x+1)| x—=|(x=3)=4m| x’ ——x* ——x+—|.
() =4 )13 J(x-3) =m0 = B = D22
A A A A , 13m
Dong nhat hé so ta co: n:—T, p=—-m, qg=15m.
Xét phuong trinh h(x) =m’+memx’ +nx’ +px’ +qgx=m’+m

nhttps://www.facebook.com/groups/toanvd.vdc Trang 3



NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 5.

1 1
<:>x4—?3x3—x2+15x:m+1. bat f()c)zx“—;x3 —x” +15x.

Bang bién thién:

[N §

xr —00 —1 3 400

f(z) — 0 + 0 — 0 +

+oo 8575 +oo
768
(@) \ / \ /
32 0

3

Dua vao bang bién thién ta c6 dé phuong trinh / (x) =m’ +m c6 2 nghiém phan biét thi

JUA - A NVO.L WOHN

-32 -35
TH 1: T<m+1<0 <:>T<m<—1 :>me{—11;—10;—9;—8;—7;—6;—5;—4;—3;—2}.

5 . e
TH 2: m+1>%@m>% (loaivi m<0). Vay taco 10 gia tri m théa man.

Cho ham sé y =f(x)= ax* +bx’ +ex’ +dx+e véi (a,b,c,d,ecR). Biét ham s6 y =f'(x)
¢6 dd thi nhu hinh v&, dat cuc tri tai diém 0(0;0) va cat truc hoanh tai A(3;0) . C6 bao nhiéu
gia tri nguyén cua m trén [—5;5] dé phuong trinh f (—x2 +2x+m) = e ¢ bdn nghiém phan
biét.

z

A. 0. B. 2. C.5. D. 7.

Quan sat do thi f '(x) nhu hinh v&. Ta thay rang day la ham bac 3 qua 0 khong ddi dau va

Loi giai

qua 3 d6i d4u 1 1an. Nén suy ra
f'(x) =kx’ (x—3) (k < O) (vi lim f(x) =—00 nén k<0 )

x—>+00

JUA - AANVO.L WOHN

Do f'(2)=1:>—4k=1@kz_?l—)f'(x):—%)f+%x2_

-1 1 1 1
Suy ra X)=—x'+=—xX+e=—=x| —x—1|+e.
Y f() 16 4 4 (4 j

Mz theo dé ta c6 phuong trinh
4

f(—)cz+2)c+m):e<::>(—xz+2)c+m)3 [M—IJ=O

—x*+2x+m=0 (1)
< 2
—x"+2x+m-4=0 (2)

nhttps://www.facebook.com/groups/toanvd.vdc Trang 4
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 6.

D¢ phuong trinh f (—x” +2x+m)=e ¢6 4 nghiém phén biét thi phuong trinh (1) va (2) lan

) , A =l+m>0
luot ¢6 2 nghi¢m phan biét = &S m>3.
A, =1+m-4>0
Z
meZ . : T
Ma =>me {4;5}. Vay c6 2 gia tri nguyén m thod man bai toan. O
me[—S;S] =
f(x):ax4+bx3+cx2+dx+e (abcdeeR'a;tO) S
Cho ham s 7 YA ’ cO dao ham trén R thoa DZ>~
man f( ) -2 f(l):3, f(4):_3 va co do thi y:f(x) nhu hinh vé sau: é
|
by <
: : -
v=fx] ')
/ \ ;
1 @ t\/ »
Phuong trinh f(x)—m+2019 =0 c6 1 nghiém khi
A. m=2016. B. m=2017. C. m=2018. D. m=2019
Loi giai
Chon A
Tir d6 thi ham s6 y = f"(x) va gia thiét ta c6 bang bién thién: -
T — oo -1 1 4 + oo g\
y' - o + 0 - 0 + =
—3
+ o0 ;\
y \ / \ / z
W)
Taco f(x)-m+2019=0< f(x)=m-2019 ( <
o/
Qua bang bién thién ta thiy dé phuong trinh (¥) c6 1 nghiém thi m—-2019=-3 < m=2016. @
4 3 2 \
Cho ham sb f(x)—ax +bx” +cx"+dx+m (a,b,c,d,meR,aiO) Ham <6 V= f( )c() »

thi nhu hinh v€ dudi day

YA

|
=l
=y
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Phuong trinh f (x) =m c¢6 bao nhiéu nghiém?

Cau 8.

A. 2. B. 1. C.3. D. 4.
Loi giai
5 =
Tir d6 thi ham s co f'(x)= 4a(x+3)(x+ZJ(x—l) =4ax’ +13ax’ —2ax—15a. O
=<
—
:>f(x):ax4+?ax3—ax2—15ax+m. :2
13 13 =
f(x) =m <> ax’ +?ax3 —ax’ —15ax+m=m < ax’ +?ax3 —ax’ —15ax =0 é
|
x=0 <
-
<:>x(x3+£x2—x—15j20<:> xzé . e
3 3
x=-3
Vay phuong trinh f (x) =m ¢06 3 nghiém.
_ 1. —( _
tuc trén R va c6 dd thj nhu sau:
Ay
zZ
T
N =
—3
o
0
=z
<
W)
|
=
Voi me (0;3) s6 nghiém thyc ctia phuong trinh 1 (x2 —3) = m; (m 1a tham s thuc), 1a A

A3 B. 4
C.6. D. 5.

Ttr d6 thi cuia ham s y = f ! (x) ta co bang bién thién sau:

Loi giai

x —oo —; ] 1 +ico

nhttps://www.facebook.com/groups/toanvd.vdc Trang 6



NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 9.

f(t)zm

e (0;3) (*) c6 3 nghiém phan biét, hon nita

Pit t = x* —3=t>—3, ta c6 phuong trinh {

<0; f(2)> 3 nén phuong trinh (*) ¢6 3 nghiém phan biét ¢,,2,,t; €

do f[—% —%;2](th6a

z

mén diéu kién) suy ra mdi phuong trinh t, = x*=3 ; t¢€

1

—%;2];1‘ =1,2,3. déu c6 2 nghiém
phén biét. Vay phuong trinh f (xz - 3) = m c6 tat ca 6 nghiém phan biét voi m € (0; 3)

Cho d6 thi ham s6 y = f(x) xéac dinh va c6 dao ham trén R. Ham s6 y=f(x) c6 dd thi nhu
hinh v&. S6 nghiém nhiéu nhat ciia phuong trinh f (xz) =m (m 1a tham s6 thuc) 1a?

JUA - A NVO.L WOHN

:I,)I’J\

=

—2{ o1 3

A. 2. B. 3. C. 4. D. 5
Loi giai

Cau 10.

Dua vao d6 thi ham s6 y = f"(x) ta c6 bang bién thién ctia do thi ham s y = f(x) nhu sau:

X —o0 =2 0 1 3 +0

+ 0 +

f(0)
f(3)
f(-2) f(1) /

Tir bang bién thién ta thiy phuong trinh 7 (x)=mco t6i da hai nghiém duong, do d6 phuong

z

trinh f (xz) =mc6 t6i da 4 nghiém.

JUA - AANVO.L WOHN

Cho ham sé ¥~ f(x) lién tyc trén R, f(O) +f(5) - 2f(3) va ¢6 bang bién thién cta ham sb

y=f'(x) nhu sau:

X —00 -1
Tap nghiém cua phuong trinh 1 (x —1 ) €6 bao nhiéu phan tr?

A 4. B. 5. C.6. D. 7.

Loi giai
Chen A

SN

/(%) 0
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

T BBT ctia ham sé y = f'(x) suy ra dau cia f'(x) va c6 BBT ciia ham s6 y = f(x) nhu

sau.
X —0 -1 0 3 4 400
f'( x) - 0 + 0 + 0 - 0 +

Laico f(0)+/(5)=2/(3), 1@ f(0)</(3) nén £(5)>/(3). ~ 7
x’—1=3

Mait khac voi moi R taco x* —1>—1, do d¢ “1)=r03) &
it khac véimoi xe R tacod x 0 of(x ) 7(3) Lz—lza(4<a<5)

x==12
< { . Vay phuong trinh da cho c6 4 nghi¢m.

x=*tva+l
Dang 10: Biét s6 nghiém cia phwong trinh f ( ) , Xét cac bai toan lién quan dén
phwong trinh ¢é chira f'(x); /"(x)....
Caul. Chohamsb y= f(x)= (x—{—l)(x2 —x)(x2 —4)(x2 —9). Hoi phuong trinh f (x)=0 c6 bao

nhiéu nghiém phan biét?

A. 3 B. 4 C.5 D. 6
Loi giai

Chon D

Ta co:

()= (1) —x)(x? = 4)(x* = 9) = (" —x)(x* ~ 1327 +36) = x — 14x" + 492" —36x
f(x)=7x"—70x* +147x* 36

bit t =x,(t >0)

Xétham g(t)= 7t —70¢ +147t—36

Do phuong trinh g (¢)=21*—140t+147=0 c6 2 nghiém duong phén biét va
gep-8er < O,g(O) =—-36<0 nén g(t) =0 ¢6 3 nghiém duong phan biét.

Do dé /' (x)=0 c6 6 nghiém phan biét.

Cau2. Cho f (x) 13 mot ham da thirc bac bon c6 do thi nhu hinh duéi day.

Y

y= flz)

nhttps://www.facebook. com/groups/toanvd.vdc Trang 8
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 3.

Tap nghiém ctia phuong trinh [f’(x)]2 = f(x).f"(x) c6 s6 phan tir 1a
A. 1. B. 2. C. 6. D. 0.
Loi giai
Chon A
Xét phuong trinh [ '(x)] = £(x)./"(x) (1)
Do f(x)=0 c6banghiém x,x,,x,(x, <x,<x;) va f'(x;)=0 suyra x, la mot nghiém cua

(1)
Ta co f(x):a(x—xl)(x—xz)(x—x3)2,(a¢0)

Vdix¢x3:>(1)<:>(MJ :O<:>[ Lt .2 j:o
x X,

& - ! - ! - 2 —=0 vO nghiém.

(x-x) (x-x) (x-x)

Vay, phuong trinh (1) c6 dung mot nghiém x = x;.

Cho ham s y = f(x) lién tuc trén R va c6 do thi la duong cong tron (khong bi gay khc),

hinh v& bén. Goi ham g(x)= f[f(x)]. Hoi phuong trinh g’(x)=0 c6 bao nhiéu nghiém

phan bict?
uk
1
/\ z
—21 [0] 2
A. 10. B. 12. C. 8. D. 14.
Loigiai
ul

g(x)= [/ ()] = g@=rerLrx)].
gW=0 (. [f(x)]=0
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

X=X e(—2;—1)
x=0
x=x,e(1;2)
f1x)=0 x=2 =
= = O
f’[f(x)]zo f(x)=x e(2;-1)ex=x<-2 =
f(x)=0= xe{-2;0;2} 3
f(xX)=x,e(1;2) & xe{x;x55x}, % <x, <x53 <0<2<x, ;Z>\
_f(x)=2<:>xe{x7;x8;x9},x4<x7<x8<x5<x6<x9 é
Két luan phuong trinh g'(x)=0 c6 12 nghiém phén bigt. B
Caud4. Chohamsd y= f(x) c6 dao ham trén R va c6 do thi nhu hinh vé& bén. g
e 3 y
4—.-—
.!1
bat g(x) = f[f(x)] . Tim s6 nghiém ctia phuong trinh g'(x) =0.
A. 8. B. 2 C. 4. D. 6. Z
N s
Loi giai &)
Chon A B
Taco:g'(x) = f(x)./"[ £ (x)]- §
: () f f@®=0 @ Z
g(x)zO@f(x).f[f(x)]zO@ , B . <
flf@]=0 2 IU
< Duya vao dd thi ctia ham s6 y = f(x) c6 hai diém cuc tri nén f'(x)=0 (1) ¢ hai nghiém <
phan biét x, =0; x, véi 2<x, <3. =

*PT (2): f'[f(0)]=0< {f ()=x B 0 .
f(x)=x,;2<x,<3
+ Dya vao d thi cia ham s6 y = f(x) thi f(x) =0 c6 ba nghiém phan biét.
* K¢ duong thang y = x, cat dd thi ham sé y = f(x) tai ba diém phan biét nén phuong
trinh f(x) = x, c6 ba nghiém phan biét.
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 5.

Cau 6.

- H

Nén phuong trinh (2) c6 6 nghiém phan biét.

Vay phuong trinh g’ (x) =0 c6 tat ca 8 nghiém phan biét.

Cho ham s6 y = f(x) c6 dao ham trén R va c6 do thi nhu hinh vé& bén.

Pat g(x) =2 ~3/") Tim s6 nghiém ctia phuong trinh g’(x)=0.

A. 5.

B. 3.

C. 2.
Loi giai

D. 6.

Taco g'(x)= £'(x)2" Y In2— £/(x)3’ In3 = f'(x) [2f M 1n2-301n 3} .
Sf'(x)=0

g'(x)=

f'(x0)=0

= =
2/ n2 =313 (

2

)

(%) _11'1_3<:>
In2

/') =0

f(x) = log2 1

Ez—1,1358'
n2

JUA - A NVO.L WOHN

z

JUA - AANVO.L WOHN

Dua vao d0 thi ham sb y = f(x) c6 hai diém cuyc tri nén f'(x) =0 c6 hai nghiém phan biét.

K¢ duong thang y = log, in—i ~—1,1358 cit do thi ham s6 y = f(x) tai ba diém phan biét nén
7 In

3

phuong trinh f(x) =log, ;n_; c6 ba nghi¢m phan biét.
S In

Vay phuong trinh g'(x) =0 ¢6 5 nghiém thuc phan biét.

3

Cho ham sb f (x) co dao ham lién tuc trén R, f(x) co dd thi (C) nhu hinh dudi déy, trong

d6 A, B 1a cac diém cuc dai cua (C), cac tiép tuyén cia (C) tai cac tiép diém thudc cung 4B

déu khong song song v&i hai dudng thing duong thing y=2x,

y=-2x,

Ein ttps://www.facebook.com/groups/toanvd.vdc
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

lim f'(x) =+, lim f'(x)=—0.Xét phuong trinh f(|f'(x)| + 1) =0 (*), khang dinh nao sau

day ding?
Y
B Z
-
O
A =<
[N 3 =
(0] T ;O>\
=z
S
(C):y=f(z) |
=
A. (*) c6 dung hai nghiém. B. (*) c6 dang ba nghiém. O
C. (*) c6 it nhat hai nghi¢m. D. (*) c6 dung ba nghiém.
Loi giai

Dua vao db thi ta thdy f(x)=0 c6 ba nghiém trong d6 c6 mot nghiém duong 1a 3.
f(x)=2

f '(x) =-2

Goi x,, x, lan luot 12 hoanh d6 ciia 4, B. Do /"'(x) lién tuc nén ta co:

N {f'(xA):O

Do |f'(x)|+1=1nén f(|/'(x)|+1)=0<|f'(x)|+1=3. Tac

= 3x, e (—o0;x,) saocho f'(x)=2.

lim f"(x) =+
/ '(xB) =0
' {lim f(x)=-o = 3x, € (x,;+0) saocho f'(x,)=-2.
+ Cic ticp tuyen ciia (C) tai cac tiep diem thude cung AB deu khong song song v6i hai duong

z

f'(x)¢2

f'(x);t—Z ‘v’xe[xA;xB].

thang duong thang y =2x, y =—2x chimg to {

Toém lai, (*) c6 it nhit hai nghiém.
Cho ham s6 y = f(x) 6 dd thi nhu hinh vé&:

61Y

JUA - AANVO.L WOHN

5

4

-1

-2

Tim s6 nghiém cua phuong trinh g'(x)=0, biét g(x)= 7> (x)—f7(x)+8.
A. 13. B. 15. C.17. D. 19.
Loi gii
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Chon B
Ta (i(') g'(x):3.f'(x).f2 (x)=2.f"(x).f(x) =0

0
| f(x ):0
2

~

—_
=

N
Il

Dya vao do thi ham s6 y = f(x) ta dugc
+ Phuong trinh f'(x) =0 c6 3 nghiém phan biét 1a —1;0;1
+ Phuong trinh f ( ) =0 c6 4 nghi¢m phan biét

+ Phuong trinh £ (x) == ¢6 8 nghiém phan biét (d¢ tim nghiém phuong trinh f'(x)= % ta ké

duong thang y = %

, thiy duong thang y = %cét dd thi ham sé y = f(x) tai 8 diém phan biét )

Vay phuong trinh co tit ca 15 nghiém phan biét.

Cau8. Cho ham s6 f(x)= ax+2 (ac #0;ad —bc # 0;a,b,c,d € Q). Tim s6 nghiém cia phuong
cx+
trinh g'(x)=0, bidt g(x)= o/ _ A0
A.1 B.2 C.3 D. 4

Loi giai: Dap an  A.

Tap xéc dinh g(x): D= R\{i}
c

Taco: g'(x)=f'(x)e’™ =3 f'(x)e’™ c6 TXD: D= R\{ d}

(4

f'(x)=0 (1)
; ' _ ' f(x) _q £ 3f(x) _
Phuong trinh g'(x)=0< f'(x)e 31" (x)e —O<:>Lf(x)_3esf(x) S0 ()
+) Gidi (1) vo nghiém
» V=0 (3)
+) Gidi 2): (2) &
1-3¢" =0 (4)
f(x) _ L 5
, o ¢ 5 (5)
Ta c6 (3) vo nghiém. PT(4) < |
fx) VN
e \/3( )
Tu (5)taco f(x)=1 nL Dua vao dang d6 thi cta f(x) ta c6 PT chi ¢6 1 nghiém

3
Cau9. Cho ham sb6 f(x):x(x—1)(x—2)(x—3)(x—4)(x—5)(x—6)(x—7). Hoi dd thi ham s6
yv=f '(x) cét truc hoanh tai tit ca bao nhiéu diém phan biét?
A. 1. B. 6. C.0. D. 7.
Loi gidi
Chon D
Tacd f(x)=0 co cac nghiém: 0;1;2;3;4;5;6;7 .

Ap dung dinh 1y Lagrange lan luot trén cac doan: [0 1] [1 2] [2 3] [3 4] [4 5] [5 6] [6;7].
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 10.

Cau 11.

Ch:fmg han xét trén doan [O; 1] thi ton tai X, sao cho:

1)-7(0
f’(xl) Z% = f'(xl): f(l)—f(O) =0. Suy ra x = x, 12 mot nghiém cta phuong
trinh f"(x)=0. %
Lam tuong ty vy cac khoang con lai ta suy ra f ’(x) =0 ¢ 7 nghiém phén biét hay do thi ham %
s6 y = f"(x) cét truc hoanh tai 7 diém phan biét. g
Cho ham s0 f(x)=ax’+bx* +cx+d(a=0). Biét phuong trinh f(x)=0 c6 hai nghiém DZ>~
phan biét x,;x,. S6 ndo sau ddy 1a nghiém ciia phuong trinh (x)=0 é
X, —X |
A. X, +x, B. % é
o
C. % D. x, —x,.
Loi giai
Vihams6 y = f(x) la ham bac 3 va phuong trinh £ (x)=0 c6 hai nghiém phén biét x;;x,
nén d6 thi ham sd y=f (x) tiép xuc voi tryc hoanh, tire 1a trong 2 nghiém x;x, c6 1 nghiém
kép. Khong mit tinh tong quat gia sir nghiém kép 1a xX,.
Khi dé taco: f(x)=a(x—x)(x—x,)
= f'(x)=(x-x,)(2x—x, —x,)
X=X,
f'(x)=0e Lo htn
2
Vi x;;x, phén biét nén x = % 1a nghiém cua phuong trinh f"(x)=0. Tachon B. Z,
-
Cho ham s6 y=f(x)=ax'+bx’+c c6 d thi nhu hinh v& va théa min ding thic 2
sau: f(x+1)— f(x)=2x(2x+1)(x+1). Cho  ham 5O g(x)=mx’+nx+p va 8
f(x)= g(x2 —1) . Tim nghiém cta phuong trinh g'(x)=0. :Z>\
<
lj A (W)
|
<
o)
O

Véi x=0 thi £(1)=1(0).

nhttps://www.facebook.com/groups/toanvd.vdc Trang 14



NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Vi f£(1)= £(0) vadd thi hamsé y = f(x)=ax* +bx* +c diqua (0;-1), (2;11) nén ta c6 hé

phuong trinh:
f(1)=f(0) a+b+c=c a=1
f(0)=-1 <qc=-1 Sib=-1.
f(2)=11 16a+4b+c=11 c=-1

Vay f(x)=x4—x2—1.
Taco f(x)= (x —l)<:>x4—xz—lzm(x2—1)2+n(x2—l)+p
o xt-x —1=mx* +(—2m+n)x2+(m—n+p)
m=1 m=1
S 2m+n=-1 < n=1
m—-n+p=-1 p=-—1
Dodo g(x)=x"+x-1.

g'(x):0<32x+120<:>x:__

1
Viy x=——.
1y >
Cau 12. Cho ham s6 f(x)=x" +ax” +bx+c. Néu phuong trinh f(x)=0 c6 3 nghiém phan biét thi
phuong trinh 2 f ( [ f )]2 c¢6 nhiéu nhat bao nhiéu nghi¢m?
A. 1. §.4. C. 3. D. 2.
Loi giai

Giasu f(x)=0 co 3 nghiém phéan biét 1a x,,x,,x;.

Xétg( )=2f(x).f"(x)-[f"(x ]
)=2[/"(x) )+f "(x)]=2"(x) £ (x) =27 (x)-1 "(x) =6/ (x).
Khid6 g'(x)=0< i;jz

Ta c6 bang bién thién

g'(x) o + 0 N
IS

Ttr bang bién thién suy ra phuong trinh g (x) =0 c6 nhiéu nhat 4 nghiém.

Cau13. Chohamsd y= f(x) c6 dao ham f'(x) trén khodng (—o0;+%0). DS thi ctia ham s6 y = f(x)

nhu hinh vé

Ein ttps://www.facebook.com/groups/toanvd.vdc
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 14.

y
1

1\?/

Z
-
=)
=<
, N S
Tim sO nghiém cua phuong trinh ([ f (x2 )] ) =0 :Z>\
A. 3. B. 4. C.2. D. 5. é
Loi giai |
Chon A <
Ta co g
. f(xz):() ¥’ ==1 x=0
([f(xz)]z) :O<:>4x.f(x2).f'(x2)20 = f'(xz):0<:> ¥ =+,x=0 &| x=1.
x=0 x=0 x=-1
Suy ra phuong trinh 3 nghiém.
Biét rang ham s6 £ (x) c6 dd thi duoc cho nhu hinh v& bén. Tim s6 nghiém ctia phuong trinh
'
(/L7 (=1)]) =o.
o 2 |
i X
N\ z
=)
A. 5. B. 3. C.9. D. 8. E
Loi giai
chon € | =
Ta ¢6 (f[f(xz—l)]) -0, (f[f(xz—l)]) =0 2xf'(« -1)./ [ /(" -1)]=0; S
r (x=0 r I<
x=0 S x=0 g
x=0 2 -1=0 _;\/g =+1
Rt f’(x2—1 = olxi-1=2 Rt j;___lzo = x=i\/§
fr[f()ﬂ_l)}zo f(xz—l):o x2—1=ae(2'+oo) x:i\/a+l,a+le(3;+oo)
_f(xz—l):Z xz—lzbe(a'+oo) _xzix/b+1,b+le(a+l;+oo)

Vay phuong trinh ¢c6 9 nghiém.

Dang 11: Biét do thj hoic BBT ctia ham s6 y = f(x), xét cac bai toan lién quan dén BAT
PHUONG TRINH ¢6 dang f(x)> g(x);f(u (x)) > g(x) (>,<,<)... ¢6 thé cé tham sb.

1. Ly thuyét: o o ,

Loai 1: Khong chira tham s6 (dé thuong yéu cau vé tap nghiém cua bat phuong trinh)

Phuong phap giai:

nhttps://www.facebook.com/groups/toanvd.vdc Trang 16



NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Cau 1.

- Chuyén bat phuong trinh vé f(x) > g(x) 1 vé va lap bang bién thién

Dura vao bang bién thién ctia ham s6 y = £'(x) va xét dau ctia ham s6 y = g'(x)

Luu y: 1) Ham 56 y = f(x);y = g(x) ciing dong bién(nghich bién) trén K thi ham sé
y = f(x)+ g(x) dong bién(nghich bién) trén K

2) Néu ham s6 y = f(x) dong bién(nghich bién) trén K thi:

+ Ham s6 y = 2| f(x) dong bién(nghich bién) trén K

z

voi f(x)> 0 nghich bién(dong bién) trén K

+ Ham s6 y = !
f(x)
+ Ham s6 y = — f(x) nghich bién(dong bién) trén K

Duea vao dé thi ham s6 y = f(x) va vé do thi ciia ham s6 y = g(x)dé két ludn nghiém.

- Pit t = u(x), xac dinh diéu kién ctia bién t. Bién d6i f(u(x)) > g(x) thanh 7(¢) > h(t)
sau d6 lam tuong ty nhu trén.

Loai 2: Chtra tham s6 (dé thuong yéu cau tim diéu kién cia m dé bat phuong trinh ¢é nghiém
hoac ¢6 nghiém vdi x € R)

Co lap tham s6 m bién d6i dua vé dang

f(x,m)>0,Vx € K & g(x) > h(m),Vxe K & ]\/{(m g(x) > h(m)

f(x,m)<0,Vx € K < g(x) <h(m),Vxe K < MKax g(x) <h(m)
f(x,m)>0conghiémtrén K < f(x,m) >0 g(x) >h(m),Vx € K & Mlgzx g(x) > h(m)
f(x,m) <0conghiémtrén K < f(x,m) <0< g(x) <h(m),Vx € K & ]V{(m g(x) <h(m)

JUA - A NVO.L WOHN

Chii y: Déi véi cdc bat phuong trinh f(x,m)> 0, f(x,m) <0 lam twong tw tuy nhién ¢ budc
cuoi néu Max g(x), Min g(x) dat tai x, ¢ K thi ta két lugn dau <,>. Néu
K K

Max g(x),Min g(x) dat tai x, € K thi ta két lugn ddu <,>.
K K
2. Bai tap:

z

Cho ham s6 y = f(x) c6 bang bién thién nhu sau
T -0 -1 0 1 +00
(=) — + 0 - 0 +

0
+00 4 +oc
(@) \ \ /
92 / _9

Tap nghiém cua phuong trinh 1a 3 f (x) >3¢" -6 1a
A. (-2019;0). B. (—1;+)
C. [-11] D. 1 dap 4n khac

JUA - AANVO.L WOHN

Loi giai
Chon D
Taco: 3f(x)>3e" —6< f(x)—e" +220.
bat g(x) = f(x)—ex2 +2.Tathdy g'(x)= f'(x)—2xex2
Dua vao ban bién thién cua ham sé y = f(x) va ham s§ y =—e* +2 ta dugc, Bang bién thién
ham s6 g(x) = f(x)—ex2 +2

nhttps://www.facebook. com/groups/toanvd.vdc Trang 17



NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

X —on -1 1 —+00
£ (x) - 0 + 0 -0 +
—2x.e” + | + 0 - | -
. . Z
2°(x) cr_wu'a xfc ‘ + 0 ‘ cr_wu‘a xfc s
dinh dau dinh dau o
: 5
g(x) / \ o
g g =
\ 5 < A A A 5 \ A x2 A \ A <
Duya vao bang bién thién trén ciia ham s0 g(x) = f(x)—e" +2. Ta thay Vxe(-1;1). ham s0 &
2 Y Ie I
g(x)=f(x)—e" +2<0.Vay cac ddp an A, B, C déu c6 cic khoan tai d6 ham sO 4m nén é
khong thé 1a nghiém ctia phuong trinh £ (x)— e’ +220. e
Vay dép an la D.
Cau2. Cho ham sb y = f(x) c6 bang bién thién:
X o0 1 3 + oo
y’ + 0 - ) +
y + oo
S / \ /
Tim tit ca cc gia tri cia m dé bat phuong trinh £ (\/x -1+ 1) <m c6 nghiém?
A. m=>1 B. m>-2.
C. m=4. D. m=>0.
Loi giai
Chon B _
bat t(x)=+x—-1+1,, t>1. T
. . (@)
Bat phuong trinh tré thanh f(¢) <m (z >1) (*). Bat phuong trinh (*) c6 nghiém véi ¢ > 1 thi =z
%lnir%f(t) <m . Duya vao BBT ta théy[rlnir%f(t) =2=>m>-2. S
o0 , ‘ o0 =
Cau3. Chohamso y=f(x) c6 do thi nhu hinh v& %
-
’ |
" = <
0 z )
@]

Téng tit ca cac gia tri nguyén cta tham s6 m d& bat phwong trinh
9.6'") +(4- £ (x)).9"™ <(-m’ +5m).4’") dingvéi VxeR la
A. 10. B. 4. C.5. D. 9.
Loi giai
Chon A

Ta c6 bat phuong trinh 9.6"™) + (4—f2 (x)).9f(x) < (—m2 + 5m).4f(x)

nhttps://www.facebook. com/groups/toanvd.vdc
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Cau 5.

Cau 6.

3 f(x) 5 3 2f(x) 5
@9.(5j +(4-f (x))(g) <—m®>+5m (1).

f(x) 2/ (x)
+Tr d thi suy ra f(x)S—Z,Vx:>9.(%j <4,Vx va (4_f2(x))(%j <0,Vx -
: an
3 S(x) 3 2/(x) (@}
+Suyra 9. = +(4—f2(x)) = <4,Vx = Maxg(x)=4. =<
2 2 .
+ Bét phuong trinh (1) nghiém ding Vx e R < —m’ +5m>4<1<m<4.Viycod 4 giatri ;O>\
m nguyén m e {1;2;3;4}. Vay 1+2+3+4=10. i
. . (s , O
Cho ham s6 y = f (x) =—x"+3x> =4 c6 bang biéen thién dudi ddy. Bict rang voi m > o thi bat
<
phuong trinh (4—x2)(3—\/4—x2 ) <m+6 luon ding véi moi m. Hay cho biét két luan nao g
sau day dung? ’
A. a lasonguyén am. B. o laso nguyén duong.
C. o 1a s hitu ti duong. D. o 1as6 vo ti.
¥
Loi iiiii.
X
Pit r=+4-x*; 0<t 7 -
Khi d6 bat phuong trit m+2 (¥)
Pé (4—x2)(3—\/4—) n thi (*) ludn dang v6i moi 7 [0;2]
Tacla f(t)<m+2 It
<:>m+2>trerﬁ(%c]f(t)<
Cho ham s6 y=f (x) =x’ —3x>+2 c¢6 d6 thi nhu hinh v&. Hiy cho biét tdp nghiém cua bat g
huong trinh f(x)>-27? =
phuong trinh £ (x) =
A. S=(~Li+0). B. §=[-1;+). C. 5=(0;40). D. S=[-2;+). S
=z
y <
2 | Lojgii <
Nhin vao do thi d¢ dang nRirng di€m c6 Hoanh @6 16n hon hoac bang —1 déu co6 tung do g
16n hon hodc bar 1 ~. Chon dap an 5 - x
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Cau 7.

Cau 8.

A. m<2 B.1<m<?2 C. m<1
Loi giai
Chon A ,
Nhin vao do6 thi ta thay:
xe[—1;1]:>—2§ f(x)§2
xe[—2;2]:>—2§ f(x)§2
2| 2x
Taco: 41 <1 1< <1
X2 +17 IEGEE
2x 1 2x
= f|f cl-22le — |l F|=2||+1¢€]0:2
e R R
Te Al 2 e msoe L el /|2 ||t 1>m
2 X+1 2 X+1

Nén bpt c6 nghi€m khi va chi khi m<2.

Cho ham s6 y = f(x) lién tuc trén [-1;3] va c6 d thi nhu hinh v&.

y

-

[0 SRp———

Bét phuong trinh f(x)+x+1++/7-x >m c6 nghiém thudc [-1;3] khi va chi khi
C. m<232-2.

A. m<7. B. m>7.

Loi giai
Chon A
Tacd: Vx+1++7—x S\/(12+12)(x+1+7—x) =4,
Dau "="xayrakhi l+x=7-x < x=3.

Tacé : r[l[_llaﬁf(x)=f(3)=3.

JUA - A NVO.L WOHN

z

D. m>2J2-2.

JUA - AANVO.L WOHN

Do d6 bat phuong trinh f(x)+~/x+1++/7—x = m c6 nghiém thudc [-1;3] khi va chi khi

er[r_lﬁlg]((f(x)+\/x+l+\/7—x):4+3:7.Véy m<7.

Cho ham sd y= f(x) lién tuc trén R c6 dd thi nhu hinh v&. Biét trén (—oo; —3)u(2;+oo) thi

f'(x)>0.

Ein ttps://www.facebook.com/groups/toanvd.vdc
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

uly

=
T
o
\ LI T =-—K E
1 2 o
LN - >
=z
. . <
SO nghiém nguyén thudc (—10;10) cua bat phuong trinh f(x)(x2 —x—6)>—x3 +2x> +5x-6 IU
la <
A. 9. B. 10. C. 8. D. 7. =
Loi giai
sty
y=—x+1
x
Ta co f(x)(x2—x—6)>—x3+2x2+5x—6<:>[f(x)+x—1](x2—x—6)>0

+ Truong hop 1 : Z
5 T
xX*=x—-6>0 x<-2vx>3 O
& & 3<x<-2vx>3 =

f(x)+x-1>0 B<x<-lvx>2 .
+ Truong hop 2 : :2\
¥ —x—6<0 2<x<3 =z
= & -l<x<?2 <

f(x)+x—1<0 x<-3v-l<x<2 >
|

+ Tir hai trudng hop trén ta duoc cac nghiém nguyén thude (—10;10)1a {0;1;4;5;6;7;8;9} . é‘
A

Céu9. Cho ham s6 y=f(x) lién tyc trén R. DS thi ham sé y=f(x) nhu hinh dudi va
g(x)=-x-1. Tép nao sau day la nghiém cua bat phuong trinh f(x)> g(x).
A. (-351). B. (—0;-3)u(L;3). C. (~o0-3)- D. (1:3):
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Ta c6 s6 nghiém cua phuong trinh f (x)= g(x) chinh la s0 giao diém cua do thi ham s6

y=f(x) va dudng thing d :y = —x—1 (nhu hinh v& bén dudi).

x=-3
Dua vao do thi suy ra phuong trinh f(x)—g(x)=0<|x=1
x=3

Yéu cau bai todn <> tim cac gid tri cua x d€ do thi cia ham s6 f'(x) nam phia trén duong

thang y=—x—1.

Dbi chiéu cac dap an ta thdy dap an B thoa man.

Cau 10. Cho hamsb y = f(x) c6 BBT nhu sau:
x —0 -1 0 2 -+
TG 0 - 0 + 0 -
fx) /4 \ /3 \
—0 2 —0
Bét phuong trinh (x2 + 1). f(x)=m nghiém dung v6i moi x trén (—1;2) 1a
Am>15 B.m<15 Cm<2 Dm>?2

Loi iiﬁi

Pit: g(x) = (x* +1)./(x) = g(x) = 2x.£ (x) +(x* +1).1 '(x)
Voi -1<x<0=g'(x)<0

Vi 0<x<2=g'x)>0

8(0)=2;g(-1)=8;g(2)=15

Suyra Vxe (—1;2) =2<g(x)<15

Yéu ciu bai toan ta dugc ming»)zm<22m

(-1:2]

Cau 11. Chohamsb y= f(x)=x’=3x c6 DTHS nhu hinh v&
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

A
-2 /2 x %
O
=<
—
o
o
=z
L f(x)—x . . =
Bat phuong trinh 1) <0 ¢6 bao nhiéu nghiém nguyén thudc doan[-6;8] IU
X
<
A. 8. B. 10. C.7. D. 9. O
NI @)
Loi giai
Ta giai cic phuong trinh hoanh d6 giao diém sau:
f(x)=0& x’-3x=0 =0
X)=U= X —ioxx=0&
xzi\/§
f(x)—x—0<:>x3—4x—0<:> x=0
- B x=12
x=0
=0
r(s=0= "7,
Ta chia hai trudng hop va cin ¢t vao do thi:
yA pA
| =
; & L ; E
-2 1/ /2 «x -2 1/ /2 «x 2‘
| —3
o
0
=z
) <
DTHS f(x|) Tuong giao giita dths f(x) va duong thang y=x IU
2<x<
f(x)—xZO 2=x=0 é
Thl: f(| |) 0 S x22 & —/3<x<0 =>x=-1 @)
x|) <
—\/§<x<\/§,x¢0
{xs—2
f(x)-x<0 0<x<2 x<-2= xe{-6,-5—4;,-3;-2}
Th2: & o =
/() >0 x<—3 T [SB<x<2=x=2
x>3

Vay bét phuong trinh trén c6 7 nghiém nguyén thugc [-6;8]

Cau 12. Cho hamsd f(x) c6 bang xét dau cia dao ham nhu sau:

x| - -1 1 3 oo

/'(x)
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Cau 13.

Tim m d€ bat phuong trinh m* — f(x +4) —%x3 >0 c6 nghiém trén doan [-5;1]

A.msﬂ B.ﬂ<m<i.
64 64 2

C. m<-5hoacm=>5 D. -1<m<1.

BPTc>nf2ij+®+%x3

z

Loi giai

bat g(x)zf(x+4)+%x3

Yéu ciu bai toan < m’ = min g (x),Vx e[-5;-1]
Taco: g'(x)=f"(x+4)+x>
Vi -5<x<-1 nén-1<x+4<3
TUr d6 va quan st bang xét dau thay: f'(x+4)>0
Suy ra g'(x) =f'(x-i—4)-i—x2 >0,Vx e[-5;-1]
x | -5 -1

X -1
R N

JUA - A NVO.L WOHN

= ming(x) = g(—S) =25
[-5:-1]

Vay m?>25< m=>5 hoicm<-5.

Cho hé s6 y = f(x) c6 do thi nhu hinh v&. C6 bao nhiéu gia tri nguyén cta tham s6 m thudc

doan [-10;10] dé bat phuong trinh f (m)> f(\/4—x2 )+%x3 ~-x° +? c6 nghiém.

z

JUA - AANVO.L WOHN

1
x
>
/4
/
A9 B. 10. C.11. D. 12.
Loi giai
s z 2y 1 5 5, 20
Xét ham s6 h(x):f(\/4—x )+§x —x
* Tép xéac dinh: D =[-2;2].
x.f'(\/4—x2) f'( 4—x2)

* h'(x)z — Iy x*2x=—x

V4—x 4-x’
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Cau 14.

2—x20,Vxe[—2;2] \ .
Nx: va y = f(x) dong bién trén (-1;+) nén

Ja-x? 20,‘v’xe[—2;2]
f'( 4—x2)
V4-x’

* Suy ra bang bién thién ciia ham s6 y =i (x) trén D =[-2;2].

+2—-x>0

z

S B 0 2

h'(x) + 0 -

20
f(2]+? 16

i) =3

JUA - A NVO.L WOHN

h(x)

* Yéu cdu bai toan f'(m)>

*Tirdd thi y=f(x) suyra f(m)= fn nh(x)= 3@[ ;;3kéthqp me[-10;10] vam

nguyén nén c6 12 gié tri cia m.
Cho hé sé y=x"—3x" c6 bang bién thién nhu hinh v&. C6 bao nhiéu gia tri nguyén cta tham
s6 m thudc doan [-10;10] dé bat phuong trinh ( ++/2- x) —6N2+x—x"-9<m cb

nghiém.

+oo

z

C. 14. D. 15.
Loi giai

A. 12 B. 1

Chon D
*PKXD: -1<x<2

*Pit t=x+1+2—x.Véi —-1<x<2 thi V3<t<+/6
* Ta ¢O 1 :3+2\/2+x—x2 :>2\/2+x—x2 =23
* Bat phuong trinh da cho tr& thanh m>#* —3¢* = f (1), ¢

JUA - AANVO.L WOHN

<[V3:e .
* Bang bién thién ciia ham s6 f'(¢) trén doan |:\/§ -J6 } la

J3 2

y' + 0 - 0 +

; /’DK

-0

X _an 0

/5

‘oo

f{y’+3:‘

K_d‘//
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* Yéu cAu bai toan m > min f()y=-4
[3:46]
* m>—4 kéthgp m €[-10;10] va m nguyén nén c6 15 gia tri ctia m.

Cau15. Cho hé sé y=f(x) c6 do thi nhu hinh v& SO cdc nghiém nguyén cua bét phuong trinh
(x2 —4)()c2 +2x)
()] +3[ ()] +1(x)+3

<0 la.

™
/'n-n
¥

.

F———
TR —
[+
'-H

[—]
™

e ———
u E

<
<

Al B.2. C. 3. D. 4.

Chen B
*Taco [£(x)] 30/ ()] + /£ (x)+3=(/ (x)+3)([ £ (x)] +1) va
f(¥)+3=0=a(x-2) (x+2)° =0, (voi a>0,acR )

2
x(x—Zz)(x+2)2 <02 <0s0<x<2
(x—-2) (x+2) x-2

* Két hop diéu kién nghiém nguyén nén c6 x  {0;1}.

* Do d6 bat phuong trinh di cho <

Chu 16. Chohamsé y = f(x) lién tyc trén R va c6 do thi nhu hinh v& dusi day.

Hay tim tap nghiém S cta bat phuong trinh £ (x)-x+120.
A. S=[-1:1]U[2;+). B. § = (~0;-1]U[1:2].
C. §=[0;1]u[2;+x). D. § =(—0;0]U[1;2].

Loi gidi
Chen A
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Cau 17.

Cau 18.

Ta c6 bat phuong trinh f(x)—x+120< f(x)>x—1 nén néu v& dudng thing A:y=x-1
trén cung hé truc v6i d6 thi ham s6 y = f(x) thi tap nghiém S cta bt phuong trinh da cho 1a

tap hop hoanh d6 cac diém sao cho dd thi ham sé y = f (x) nam phia trén duong thang A.

y Z
-
o
=<
—
o
=
=z
<
w)
|
<
S
Dua vao d6 thi ta c6 tp nghiém cta bat phuong trinh di cho 1a S = [-1;1]u[2;+0).
Cho ham s y = f(x) c6 do thi nhu hinh bén.
—2 1 O
C6 bao nhiéu sd nguyén m dé bat phuong trinh (mx+m2 5-x° +2m+l)f(x) >0 nghiém
ding véi moi x e[-2;2]?
A 1. B. 3. C.0. D. 2.
Loi giai
bat g(x)=mx+m2 5-x"+2m+1. =
Ttr d6 thi cta yzf(x) ta thay f(x) d6i ddu khi qua x =1 nén suy ra g(x) cling phai doi %
déu khi qua x =1. Mt khac g(x) lién tuc nén g(x)=0 c6 nghiémx=1. E
Kiém tra: V6i m=—1. Ta co :2\
I+x Z
g(x).f(x :(—x+ 5—x2—1)f x)=(1-x (—+ljf X <
(51 (3) (5= 1) 1) = (=) 1] ) -
N <
Nhan xét: — X =3P XHNTX g i), =
24+4/5-x° 24+4/5-x°

Khi d6 quan sat do thi f (x) , ta thy:

+TH1: véi x €[1;2] thi f(x)<0 nén(1-x)./(x)>0.

+ TH2: véi1 x € [—2;1] thi f(x) >0 nén(l—x)f(x) >0

Do d6 trong ca hai truong hop ta luon c6 g(x).f (x)>0,Vx e[-2;2].

Cho ham s6 y = f(x) ¢6 d thi nhu hinh duéi day

nhttps://www.facebook. com/groups/toanvd.vdc Trang 27

z

P



NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

Y
Z
T
=)
x =<
\ %
@)
o
=
<
o)
- .8 |
S
Tim tit ca cac gia tri thyc cua tham s6 m dé bat phuong trinh 2 f (x) +x° > 4x+m nghiém @)
ding véi moi x € (~1;3).
A. m<-3 B. m<-10. C.m<-2. D. m<5.
Loi giai
42
BPT d cho nghiém ding véi véi x e (-1;3) & £ (x)> 2™ gang v e (~1;3)
2
w< -3,Vxe (—1;3) o - +4x+m+6<0,Vxe (—1;3)
o m<x’—4x-6,Vxe(-1;3)
Xéthamsb h(x)=x"—4x-6 voi xe(-1;3)
h(x)=2x-4= h'(x)=0=x=2.
Ta c6 bang bién thién sau:
i 3 zZ
x | 2 =
W (x) = 0 + O
1 -9 =
h 7 S
(x) S
=z
<
-10 <
\ . _ <
Tu BBT suy ra m<{{111;3h(x)<:>m< 10. g

Cau 19. Cho dd thi (C) ciahamsé y = f(x) nhu hinh v& duéi day

y
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C6 bao nhiéu gia tri nguyén am cua m dé bat phwong trinh f (x) < c6 nghiém trén

X' —2x+6
[0;3]?
A. 9 B. 10. C.5. D. 4. -
Loi giai =
Chon A =
f(x)< ﬁ c6 nghiém trén [0;3] < m > (x2 —2x+6).f(x) ¢6 nghiém x €[0;3] §\
Xét ham s6 g(x):(x2—2x+6).f(x) voi x e[0;3]. i
Tacd |g(x)| =[x —2x+6|| £ (x)| £9.1=9,Vx €[0;3] (ddu bing xdy ra khi x=3). =
:>1[rol;i3r]1g(x):—9. §
Do d6 bat phuong trinh da cho c¢6 nghiém trén [0;3] Sm=-9.
Vi m nguyén dmnén -9 <m <—1 = ¢6 9 gia tri cia m thoa man yéu cau bai toan.
Dang 12: Biét dd thj hoic BBT ctia ham s6 y = f'(x), xét cAc bai to4n lién quan dén BAT
PHUONG TRINH ¢6 dang f(x)> g(x);f(u(x)) > g(x) (>,<,<)... ¢6 thé cé tham sb.
Caul. Chohamsd y=f(x) liéntuctrén R. Hamsd y = f"(x) c6 dd thi nhu hinh dudi day.
;
S TR
X
=z
-
=)
=<
—3
O
r >\
Bat phuong trinh 3f(x) <x’-3x*+m dung véi moi x € (—1;3) khi va chi khi %
A m>37(3). B. m>3(3). C.m>3f(-1)+4. D.m=3f(-1)+4.
Chon D S
O

Taco: 3f(x)<x’ =3x* +m <3/ (x)—x" +3x* <m véimoi x e(-1;3).
Xét g(x) =31 (x)—x" +3x> véi xe(—l;3).
Khi do: g'(x):3f'(x)—3x2+6x:3[f'(x)—x2+2x:|.

Nghiém ctia phuong trinh g'(x) =0 1a hoanh d6 giao diém cua d6 thi y = f”(x) va parabol
2
y=x —-2x.
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Cau 2.

Phuong trinh g'(x) =0 ¢ ba nghiém x=—I;x=3;x=1 trén doan [-1;3].

3 27 _
xlin}g —xlin}+[3f )-x+3x7 |=3f(~1)+4
3 27
h_)rg;g —11m[3f —-x +3x J—3f(3)

Ta c6 bang bién thién sau:

b —1 1 3
gx)] 0 - 0
3f(-1)+4

g(x)

e T———

Bit phuong trinh 3f(x) <x’-3x"+m dung véi moi

mZg(x),Vxe(—l;3) Sm23f(-1)+4.
Cho ham s y = f(x) c6 dao ham trén R thoa man f(2)= f(-2)=

y = f"(x) c6 hinh dang nhu hinh v& bén dudi.
Ay

y©

Bat phuong trinh £ (x)+2m—1<0 dung v6i moi s thye x khi va chi khi

e(~1;3) khi va chi khi

0 va dd thi ham sb

z

JUA - A NVO.L WOHN

z
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Cau 3.

A.m<l. B.msl. C.mzl. D.m>—.
2 — 2 2

Loi giii
Tir d6 thi ham s6 y = f'(x) va gia thiét ta c6 BBT ctia ham s6 y = f () nhu sau:

0 0 : 0

Taco f(x)+2m—-1<0<1-2m> f(x)(*).

Bét phuong trinh [*] dtng v&i moi s6 thue x <> 1-2m > max f(x) .
R

Cho ham s6 f'(x)cé dao ham lién tuc trénR va c6 dd

thi cia ham s6 y = f*(x) nhu hinh v& bén duéi

Av

y= f"(ﬂ"y
—1 L
>

(0] 5t

Pé ham s6 y:f(Zx3 —6x+3)déng bién véi moi x >m (meR) thi stinb—ﬂ, trong d6
C

a,b,ceN". ¢>2b. Tong bang S =2a+3b—c bing

A. 9. B.7. C.5. D. -2.
Loi gidi

Pit g(x)=f(2x" —6x+3). Taco g'(x)=6(x"~1) f'(2x*~6x+3).

¥ =120 (¥ =120
, o f'(2x'=6x+3)20 | |2y —6x+325
Ham s6 y = g(x)dong bicn khi g'(x)>0= = .

x-1<0 x’-1<0
f'(2x° =6x+3)<0 2% —6x+3<5
(x*=1>0 (x*=1>0
2x*—6x+3>5 2x—6x-2>0
= = = x € (—0,-1,53)U(-1;-0,35)U(1;1,88).
x*—=1<0 x’=1>0
i 2x —6x+3<5 | 2x—6x-2<0

Ta thdy x ~ 1,88 1a nghiém 16n nhat. Pé ham s6 y = f (2x3 —6x+ 3) dong bién voi moi

x>m(meR) thi m>x~1,88.Tasé tim cach giai cu thé gid tri x ~ 1,88 1a nghiém cua

2x* —6x—2 = 0 bang phuong phap d6i bién luong giac.
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1 2 .
Dit x = 2cost = 8cos’t —6cost —1 = 0 = cos3¢ :E =t :i%+k%, voi te[0;27z]

ta duogc ¢ = % hodc ¢t = ”Tﬂ Do d6 2005177” = asinéﬁ = 2sin_1—2857z (khong thoa man dk)
C

hoe_“1c:2cosZ = asinéﬂ = 2Si1’1%7[ a=2,b=T,c=18= § =7 (théa man).
c

<:>1—2m20<:>m£%:>€hgn B.

Cau4. Chohamséd y= f(x) lién tuc trén R va hamsb y = f'(x) c¢6 dd thi nhu hinh vé&

Ay

N2 3 4
: -

JUA - A NVO.L WOHN

2" 45 24 27m
27
A. f(3)<m< f(3)+1.B. f(=2)+1<m< f(3).
-2 <

C. f(-2)-2<m< f(3). D. f(3)<m< f(-2)-2.

Loi giai

Bét phuong trinh f (x) > nghiém ding vdi x € (—2;3)m()i khi

z

Ta ¢6 v6i x €(-2;3) thi f'(x)<0 Taco f(3)< f(x)< f(-2), Vxe(-23).

f(3)—2m<f(x)—m<f(—2)—m bat t:f(x)—m 2f(3)—m<t<f(—2)—m

1 e flxym _ o
Ta co f(x)22 S > 2+27m 2" +5f(x)7m—2—27(f(x)—m)30

JUA - AANVO.L WOHN

2'+5' —27t—2<0.Vé trai chi c6 2 nghiém ¢ =0;¢r =2

Xét dau

:
=]
(S
|

&

f(3)—m20

f(-2)-m<2 = f(-2)-2<m<[f(3)=Chon C.

Tacd OStSZ:{

Cau5. Chohamsd y=f(x) liéntyc trén R.Hamsd y = f'(x) c6 do thi nhu sau:
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Cau 6.

Cau 7.

/N

Bét phuong trinh f(x)>x*—2x+m ding véi moi x e(1;2) khi va chi khi
A.mﬁf(2). B.m<f(1)—1. C.me(Z)—l.
Loi giai:

Chon A
Taco: f(x)>x"—2x+m, Vxe(1;2)= g(x)=f(x)-x"+2x>m, Vxe(1;2)
Tacod: g'(x)=f'(x)-2x+2<0, Vxe(1;2) do Vxe(l;2):>{f (x) <0

2x-2>0
Vay taco: min g(x)=g(2)=f(2)2m.

xe(1:2)

Cho ham s& y = f(x) lién tuc trén R va c6 bang xét ddu dao ham nhu sau

[

X — -2 0 +oo

F(x) - 0 + 0 - 0 =+

Bét phuong trinh f(x)<e)62 +m ding voi moi x € (—1;1) khi va chi khi

A.me(O)—l. B.m>f(—1)—e. C.m>f(0)—1.
Loi giai

Chona

bat g(x)=¢"

Do x* €[0;1) Vxe(-1;1) nén g()c):e’“2 >e’ =1

Ta co max)f(x):f(O), ‘min g(x)=g(0)=1

xe(-1;1 e(-1;1)

Bat phong trinh f(x) < e" +m dung véi moi x e (-1;1) < f(x)—e"2 <m,

Vxe(-131) < m> max | /(x)-e" | = £(0)-1.

xe(-1;1)

Cho ham s y = f(x) .Hamsb y= f'(x) ¢6 bang bién thién nhu sau

VIR

T | —o0 0

r() \ o 6\

Bat phuong trinh £ (x)> 2" +3m ding véimoi x e (O;%) khi va chi khi

A. mﬁg[f(O)—Z] B. m<§[f(0)—2].

D. m> f(1)+1.

D. m> f(-1)-e.
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Cau 8.

. msg{f@_l}. D. m<§{f(§j_1]

Loi giai
Chon A -
Tacod f(x)>2°"+3m Vx e (O;%j < f(x)-2""">3m Vxe (O;%). :Cl:;
=<
r N\ Cosx n T H
Xét ham g(x) = f(x)—Z trén [0;5). ;O>
. Z
Tacod g'(x)=f"(x)+2*"sinx.In2 <
w)
Vi f'(x) >1Vxe [0;%); sinx >0 Vxe (0;%) = 2“sinx.In2>0 Vxe (O;%) nén ta suy ra '<
S
g'(x)=/"(x)+2""sinx.In2>0 Vx e (O;%).
Viy ta ¢ bang bién thién
X 0 %
g'(x) +
)
2
g(?‘} /
£(0)
Tir bang bién thién ta c6 bat phuong trinh £ (x)>2°*" +3m dung véi moi x e (O;%j khi va
chikhi g(0)23m <3m< f(0)-2 < m s%[f(o)—z]
Cho ham s /(x) lién tyc trén R . Ham sd y= f'(x) cb d6 thi nhu hinh v& %
2\
Y 5
2 S
=z
! <
! W)
| : |
| <
| o/
i (@)
o 1 2 X

Bét phuong trinh f(2 sin x) —2sin*x<m ding v6i moi x e (0;7) khi va chi khi

Amsf()-3.  Bomzf()-3.  Comzf(0)-2.  Dom>f(0)-3.

Loi giai
Chen A
Taco: f(2sinx)—2sin’x<m (1)
Dit 2sinx=¢, do x€(0;7) nén ¢ (0;2].
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2
Véi te(0;2] thi (1) té thanh: f(t)—%<m, Vte(0;2]<:>m>n%8u2(]g(t), Voi
te( 0;

2 Z
T
o
=<
—3
o
=
zZ
<
-/
|
<
-
e
t=0
Tacod g'(t)=f'(t)-t. Thdo thitaco: g'(t)=0< f'(t)=t < |t=1
t=2
Bang bién thién:
t 0 1 2
g'(t) 0 + o -0
g(1)
o) TN
9(0) 9(2)
Tur bang bién thién ta c6 khi m> rr(lax] g()yeom>f (1)—5 thi bat phuong trinh
te(0;2
. i T =
f(2sinx)—2sin” x <m dung v6i moi x e (0;m). g
Co6 Huong Bui =
Cau9. Chohamsb y=f(x).Hamsd y= f’(x) c6 bang bién thién nhu sau §
Z\
T |-o0 -3 1 + oo é
|
<
W/
A

P +°°\ / 0\
-3 oo

Bét phuong trinh f(x) <Inx+m dung véi moi x € (%;lj khi va chi khi

A.m>ij+1n3. B. m< f(1). g.meGJﬂn& D. m> f(1).

Loi giai
Chen C

biéu kién x>0.
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f(x)<lnx+m ,Vxe(%;l} om >f(x)—lnx ,Vxe(%;lj.

= ’ ’ 1
it g(x)= / (v) = ¢/(x) = £'(x) . .
1 1 =
Xét trén doan {E;l} tacod: f'(x)<0va ——<0=g'(x)<0. %
X
1 1 1 g
= Ham s6 g(x) nghich bién trén doan {E;l} = g(gj >g(x),Vxe [5;1) o
=z
1 1 1 S
Vay m>f(x)—1nx,Vxe(g;lj:mZg(§j=f(§j+ln3. IU
, <
Cau 10. Cho hamsé ¥ =/ () Jien tuc trén R vaham sé V'~ S o dd thi nhu hinh vé. E
-2
Tim tat ca cic gia tri cua tham s m dé bat phuong trinh —% f(-3x-8)> %xz +16x—m dung
zZ
voimoi x e[-2;0]: g
1 1 40 =
A.m<—f(-2)-14. B.m<—f(-4)——. —3
3 f(=2) 3 f(=4) 3 S
c.mzlf(—z)—4. Q.mzlf(—4)—ﬂ. 5
3 3 3 S
Loi giai |
Chon D <
Bat phuong trinh da cho twong duong véi: E

%f(—.’a)c—8)+%x2 +16x <m dang v6i moi x € [-2;0]

Xétham s6 g(x) = %f(—3x—8) +%x2 +16x v6i x €[-2;0]. Ta co:

g'(x)=—f"(-3x-8)+9x+16

g€X)=0-f"(-3x-8)+9x+16=0< f'(-3x—8)=9x+16 (1)

bat ¢ = -3x—8 thi phuong trinh (1) trd thanh: f'(¢) =-3t-8 (2)

S6 nghiém cua phuong trinh (2) 13 s giao diém cua DTHS y= f'(f) va duong thing
y=-3t-8.
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8]
JUA - A NVO.L WOHN

T db thi ta duoc:

Béng bién thién:

x -0 -2 —i 0 +o0
3
g'(x) + 0 _
1 40
—f(—4)— =
3 VAGR)) 3
g(x)
1 1
~f(-2)-14 PACE)
3 3 Z
-
r O\
Tur bang bién thién suy ra: =
i —
Bat phuong trinh lf(—3x -8)+ %xz +16x <m ding vé1 moi x € [—2;0] khi va chi khi: :O>\
’ 1 40 %
maxg(x)<meom2—f(-4)——.
max (1) 93 S
<
o)
(@)

Cau1l. Chohamsd y=f(x) lién tuc trén R va c6 do thi ctia ham sé y = f'(x) nhu hinh v&.

Tim m dé bat phuong trinh 4f(\/§ sin x) > 5sin2x+10x+m thoa man Vx e (—%,%} ?
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A. m S4f(1)—4+10arcsin(ij. B. mS4f(—1)+4—10arcsin(—Lj.

N5 . N

C. m S4f(2)—4+10arcsin(ij. D. m S4f(2)+4—10arcsin(ij.

5 5 z
Loi gidi &)
Chon B =
Ta co 4f(\/§sinx)255in2x+10x+m<:>m£4f(x/§sinx)—55in2x—10x S
zZ
Xét ham sb g(x):4f(\/§sinx)—55in2x—10x trén (—%,%) ta co Ié
g'(x):4\/§cosx.f'(\/§sinx)—1000s2x—10:4\/§cosx.f'(\/§sinx)—20cos2x é
:4\/§cosx[f'(\/§sinx)—x/§cosx} o
Do xe(—%;%) nén cosx =+/1-sin*x >0
Khi dé g'(x):0<:>f'(\/gsinx):\/gcosx<:>f'(\/gsinx):\/S—Ssinzx.
Dit ¢ =+/5sin x ta duoc f1(t)=~5-7
Xét ham s y=+/5—x> ¢6 dd thi 12 nra dudng tron tim O ban kinh J5 nim phia trén truc
hoanh.
Z
T
O\
=<
—J
o
=
. =z
Duya vao do thi suy ra f'(¢)=+/5 é
r |
X = arcsin <
W/
JSsinx=-1 @

= x/gsinle & | x =arcsin

\/g sinx=2
Xx = arcsin
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T
X |-= X, X, X, il
2

gx = 0 + 0 — 0 +

5] s o3
NUVZERN
g(x) g(xy)

: CAf (1) 44— inl ——L ] va _ _ il 2
Taco g(x)=4f(-1)+4 10arcs1n( \/EJ va g(x;)=41(2) 4+10arcsm(\/§j.

Goi (H) 1a hinh phing gi6i han béi d6 thi y = f'(x) truc hoanh va hai dudng thing
x=-1, x=2. Dya vao d0 thi ta thiy dién tich hinh (#) 16n hon 4.

Vi f(z)—f(—l)zjf'(x)dxzs(H) nén f(2)> f(~1)+4
Do do g(x;)=4/(2)-4+10 arcsin(%} >4f(—1)+12+10arcsin[%} >g(x)
Vay dé m< g(x) véi Vxe(—%;%j thi mSg(xl):4f(—1)+4—10arcsin(—ij.

NG

Cau12. Chohamsd y=f(x).Hamsd y= f’(x) c6 bang bién thién nhu sau

r 50 1 4 +o00
—+0o0
e \ / '
1 \OO

Bét phuong trinh f(e")<e“ +m nghiém ding véi moi x € (In2;In4) khi va chi khi
A - m>f(2)-4. B. m> f(2)-16. C.m> f(2)-4. D. m> f(2)-16.
Loi giai
Chon A
Tac f(e')<e™ +m nghiém ding véi moi x e (In2;In4) khi va chi khi
m> f(e')-€",Vxe(In2;In4). (*)
Pit 1= =1 e(2;4)
Bat phuong trinh (*) tr thanh : m > £ (¢)—£>,Vt € (2;4)
Xéthamsd g(t)=f(t)—¢* trén (2;4)
Taco g'(t)=/f"(t)-2t<0 (do f'(t)<4,Vie(24))

Vay g(¢)= f(¢)-¢ nghich bién trén (2;4)
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Suyra: g(t)<g(2)=f(2)-4

Do d6 dé théa man yéu cau bai toan ta c6 m> f(2)—4

Cau13. Chohamsd y=f(x) liéntuc trén R. Ham s0 y = f"(x) c6 dd thi nhu hinh dudi day. =
" S
- - __3 __________ z
—
i o
| >
I Z
I <
: S
' |
3 02 <
-
)
Bat phuong trinh 3/ (x) < x’ —3x* +m dung véi moi x € (—1;3) khi va chi khi
A.m>3f(3). B.m23f(3). C.m>3f(—1)+4. Q.m23f(—1)+4.
Chon D
Ta co: 3f(x)£x3 —3x* +m < 3f(x)—x +3x> <m véi moi xe(—l;3).
Xét g(x)=3f(x)—x +3x” v6i x € (—1;3) .
Khi do: g'(x)=3f'(x)=3x> +6x =3[ f'(x)-x* +2x].
Nghiém cuia phuong trinh g'(x) =0 13 hoanh d6 giao diém ctia d6 thi y = f'(x) va parabol %
y=x"-2x. @)
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Phuong trinh g'(x) =0 c6 banghiém x=-1;x=3;x =1 trén doan [—1; 3] .

lim g (x)= lim [3f(x)-x" +3x* | =31 (-1)+4;

x—>—1" x—>—1"
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NHOM TOAN VD-VDC Ham dn lién quan dén bai todn twong giao

lim g (x) = lim [ 3/ (x)=x"+32" |=3/1(3).

Ta c6 bang bien thién sau:
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Bat phuong trinh 3f(x)£x3—3x2+m ding véi moi xe(—1;3) khi va chi khi IU
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