KENH PPT TIVI Zs
PHUONG PHAP GHEP TRUC TRONG BAITOAN HAM HQP | .f/m
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Tong hop: Thiy Dinh Ngoc. y.

S

1. NGUYEN TAC GHEP TRUC XET SU'BIEN THIEN CUA HAM HOP g = f (u(x)).

Buéc 1: Tim tap xac dinh cia ham g = f (u (x)) , gia su ta dugc tap xac dinh
D=(a;a,)u(a;a,)u...u(a, ;a,).Odiycothélaa = -n;a, = +o.

Budc 2: Xét sy bién thién cia u = u (x) vaham y = f(x) (B2 co thé 1am gop trong budc 3 néu n6 don gian).

Budc 3: Lap bang bién thién téng hop xét sy twong quan giita [x; u=u (x)] va [u; g= f(u)] .

Bang nay thuong cé 3 dong dang

x a, a, a,., a,
u=u(x) 1 b, b ...... b U, s u,
- — il
155 —— 7,170 S —— g(u,)
e 45
g (b'_ Y
(u(x) g A /[
g= flulx 4 /
g(u,) g(b)

Cu thé cac thanh phan trong BBT nhu sau
Dong 1: Xéc dinh cac diém ky di cua ham u = u (x) , sép xép cac diém nay theo thur ting dan tir trai qua phai, gia

st nhusauw: ¢, <a,< ....<a < a,(xemchiy1).

n—-1

Dong 2: Pién céc gia tri u, = u(a,) voi (l' = l,...,n)

Trén mdi khoang (ui;um),m can bo xung céc diém ky di b,;b,;...;h, chiactaham y = f(x).

Trén mdi khoang (”i;”m ),m can sép xép cac diém u,; b, theo thir tuy chrfmg han:

u, <b <b,<..<b <u,, hodc u,>b >b,>..>b >u,, (xemchiuy?2).
Dong 3:  Xét chiéu bién thién ciia ham g = f (u (x)) dwa vao BBT cliaham y = f(x) bang céch hoan doi:
u déng vai trd ciia x ; f(u)d(')ng vai tro clia f(x)

Sau khi hoan thién BBT ham hop g = f (u (x )) ta thiy duoc hinh dang db thi ham nay.
Buéc 4: Dung BBT ham hop g = 1 (u (x)) gidi quyét cic yéu cdu dat ra trong bai toan va két luan.
Chay 1:
- Cac diém ky di cia u = u(x) gdbm: Diém bién clia tdp xac dinh D, céc diém cyctricia u = u (x)
- N&u xét ham u = |u (x)| thi trong dong 1 céc diém ky di con c6 nghiém clia pt u (x) = 0 (1a hoanh d6 giao
diém cta u = u(x) vditruc Ox ).
- NEu xét ham u = u (|x|) thi trong dong 1 cac diém ky di con cé s6 0 (1a hoanh d6 giao diém cla u = u(x)
v@itruc Oy ).
Chu y 2:
- C6 thé dung thém céc miii tén dé thé hién chiéu bién thiéncla u = u (x) .
- Diém ky dicia y = f(x) gdbm: Céc diém tai d6 f(x) va f'(x) khdng xac dinh; cac diém cuc tri ham s6
y=r(x).
i, Néu xét ham g = |f (u (x))| thi trong dong 2 cac diém ky di con c6 nghiém cda pt f(x)= 0 (1a hoanh
dé giao diém cta u = u(x) v&itruc Ox ).
- Néu xét ham g = f (u (|x|)) thi trong dong 2 cac diém ky dj con cé s6 0 (Id hoanh d6 giao diém cla
y = f(x)véitruc Oy ).



1. DE MINH HQA CUA BO GIAO DUC.
Céu 45-MH-BGD-L1: Cho ham s f(x) ¢6 bang bién thién nhu sau:

L —© -1 0 1 +o0

F(x) - 0 + 0 - 0 +

f(x) \_2 /1\2/

S6 nghiém thudc doan [—7[; 27?] cta phuong trinh 2 f (sin x) +3=01la
A. 4. B. 6. C. 3. D. 8.

Lo gidi
Chon B

Cich 1: Ty ludn truyén thong

Pat ¢t =sinx. Do xe[—;r;27r] nén te[—l;l].
Khi d6 ta ¢6 phuong trinh 2f(t)+3=0<:>f(t)=—%.

Dua vao bang bién thién ta thdy phuong trinh f'(¢)= —% c6 2 nghiém r=a e (-10) va
t=be(0;1).

Trudng hop 1: 1 =a(-10)

Ung véi mdi gia tri ¢ € (—1;0) thi phuong trinh ¢6 4 nghiém

<X, <x,<0<7w<x<x,<2m.

Truwdng hop 2: 1=b<(0;1)

Ung véi mdi gid tri # €(0;1) thi phwong trinh c6 4 nghiém 0 <x; <x, <7.

Hién nhién ca 6 nghiém trong 2 trudng hop trén deéu khac nhau.

Vay phuong trinh da cho c6 6 nghiém thudc doan [—7[; 27?]

Cach 2: Phwong phap ghép truc

i V4
xX=——
2
- : by 1 T
bit t =sinx e[-L;1] vi xe[-7;27]; '=0 < cosx =0 < x=7
kY4
x=—
| 2
X T T in
=T - - - i 4
2 2 2
N =5inx 0 -1 0 1 0 -1 0

flu})-




Tacod 2f (sinx)+3=0< f(sinx)= —%.
Do d6 tong s6 nghiém cta phuong trinh da cho 12 6.

Céu 46-MH-BGD-L1: Cho ham s6 bac bén y = f'(x) ¢6 d6 thi nhu hinh bén. S6 diém cyc trj cta ham s6
g(x)= f(x3 +3x2) la

-
0 &~ x

Loi giai

Cich 1: Ty lun truyén thong

Tl d6 thi ta c6 bang bién thién ctia ham s6 y = f (x) nhu sau

X |- a b c 40
f(x) = 0 + 0 = 0 +
f(x) E N /” \\\ /”' =
) NN | B >

Ta c6 g(x):f(x3+3x2) = g'(x)=(3x2+6x).f'(x3+3x2)
x=0

x=-2

X +3x*=a;a<0

X +3x*=b;0<b<4

_x3+3x2 =c;c>4

3xP+6x=0

Cho g'(x)=0
og(x) < f'(x3+3x2)=0 <

Xétham s6 h(x)=x"+3x> = A'(x)=3x"+6x.Cho /'(x)=0 < rzoz
x:_

Bang bién thién

X |- =3 1 19 -

W (x) * 0 - 0 g

h(x)




N
i

—2 [@]
y=a

I

Ta c6 d0 thi cia ham /(x)=x’+3x nhu sau

Tir db thi ta thay:

Puong thang y =a cat d6 thi ham s6 y = h(x) tai 1 diém.

Puong thang y = b cit dd thi ham s6 y = h(x) tai 3 diém.
Puong thang y =c cat d6 thi ham s6 y = h(x) tai 1 diém.

Nhu vy phuong trinh g'(x) =0 c6 tat ca 7 nghiém don phan biét.
Vay ham s g(x)= f(x3 + 3x2) ¢ 7 cuyec tri.

Céach 2: Phwong phap ghép truc
x=-2

Xét ham s6 u = x* +3x? ta ¢o u':3x2+6x:O<:>[ 0"
x:

X -0 -2 0

u=x*+3x%| < a b 4 b 0 b 4

f(a)

o +o0 f(b) f(b) f(b)
0 0 -2 0\

Goi a,b,c 1a cac diém cyc tri cia ham s6 y = f(x) khidé a<0<b<d<c

Va ta cling co f(a)<f(c)<0; f(b)>0.

Suyra g(x)= f(x3 +3x2) ¢6 7 diém cuc tri.

Céu 46-MH-BGD-L2: Cho ham s6 f (x) ¢6 bang bién thién nhu sau

x —o0 -1 0

1
£(x) + 0 = B + 0

S6 nghiém thudc doan [0; 57”} cta phuong trinh f (Sin x) =11la

A7, B. 4. C.s.
Loi giai

IV WN



Chogn C
Cich 1: Ty luan truyén thong

bit ¢t =sinx, x e [0;57”} =te[-11]
Khi d6 phuong trinh f'(sinx)=1 tré thanh f(¢) =1,V e[-1;1]
Day 1a phuong trinh hoanh d6 giao diém cta ham s y = f (t) va duong thang y =1.

Dua vao bang bién thién, ta co f(t) == [t —4e (_l; 0) .
t=be(0;1)
Trwong hgp 1: t=a e (—1;0)
Ung v6i mdi gid tri ¢ € (—1; 0) thi phuong trinh sinx =7 ¢6 2 nghiém x;,x, théa man
<X <x,<2r.
Trudng hep 2: t=be(0;1).
Ung véi mdi gia tri ¢ € (0;1) thi phuong trinh c¢6 3 nghiém x,, x,,x;théa man
0<x; <x, <m;2m < x4 <57”;
Hién nhién ca 5 nghiém trong 2 truong hop trén déu khac nhau.
Vay phuong trinh da cho c¢6 5 nghiém thudc doan {0;57”} .
Cach 2: Phuwong phap ghép truc
Pat r=sinx, xe [0;57”} =te [—1;1]

Khi d6 phuong trinh f(sinx)=1 tré thanh f(¢)=1,Vre[-11]

X T Iz Sn
0 25 —
2 2

N
-

u=sinx 0 > ] 0+—.]s—0—* 1

flu)

TN AN
o N7 N7

0 0 0

Do d6 tong s6 nghiém cua phuong trinh da cho 14 5.

III. PHAT TRIEN CAU 45 - 46
Céul: Cho ham s0 y=f(x) c6 do thi dugc cho nhu & hinh v& bén dudi. Héi phuong trinh

‘ f (x3 -3x +1) —2‘ =1 c¢6 tat ca bao nhiéu nghiém thuc phan biét?



A. 8.

Cich 1: Ty ludn truyén thong

I®
(@)Y

- Dua vao dd thi ham sb f(x),taco:

x3—3x+1=b(b<—1) (2)

P 3x+1)=1 3_ e
‘f(x3—3x+1)—2‘=1<:> f(x x+) o x3 otl=c(-l<e<3) (3)
f(x*=3x+1)=3 X =3x+1=d (d>3) (4)

X' =3x+1=a(a>d) (1)

Dua vao d6 thi ham s6 y =x’ —3x+1 (hinh vé& dudi day)

Y
Sz

/i 0
==

Ta suy ra: Phuong trinh (1), (2), (4) moi phuong trinh c6 1 nghiém, phuong trinh (3) c6 3 nghiém
va cac nghiém nay déu phén biét.

Viay phuong trinh da cho c6 6 nghiém phéan biét.

Cach 2: Phwong phap ghép truc

| A
-
N ——— ==
8

Dit u=x’ -3x+1

Taco u'(x)=3x>-3; u'(x)=0< x==+1.

BBT cta ham sb u (x):
T | —o0o -1 1 ~+o0
u’ + 0 = 0 +

U /3\_1 /+°O

—0o0




f(u)=3
f(u)zl

Tir d6 thi ham s6 y = £ (x) va tir bang bién thién cia ham s6 u(x)=x" —3x+1 ta c6 bang sau

Phuong trinh ‘f(x3—3x+l)—2‘=1 tré thanh: |f(u)—2|=1c>{

bién thién ciia ham hop £ (x3 -3x+ 1) = f(u) nhu sau:

I

" — \\. = /\“\. /

Tir bang trén ta thdy phuong trinh /(1) =1 ¢6 5 nghiém va phuong trinh f (u)=3 c6 1

nghiém. Vay phuong trinh da cho c6 6 nghiém.
Cho ham s f (x) lién tyc trén R va c6 bang bién thién nhu hinh bén.

V3

1
tl-0c -1 3 3

Ya
/

S gié tri nguyén cua tham sé m dé phuong trinh £ (cosx)+(3—m) f(cosx)+2m—-10=0 co

dung 4 nghiém phan biét thudc doan |:—§;7Z’:| la

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

Chon B

Cich 1: Ty ludn truyén thong

Tacod f?(cosx)+(3—m)f(cosx)+2m—-10=0.

=
bat tzf(cosx) ta dugc phuong trinh ¢ +(3—m)t+2m—10:0<:{Z 5
=m—

T
= — =+—
Vi t=2= f(eosx)=2e | T 2| T3 vixe[—%m]
cosx=1 x=0

) Véi t=m—5= f(cosx)=m—5 (1).

Dé phuong trinh ban dau c6 4 nghiém phan biét thudc doan |:—§;7Z’:| thi phuong trinh (1) c6

ding 1 nghiém trén doan |:—§;7T:| khac —%;0;%.

Voi x E[—%;ﬂ:| =u=cosxe[-1L1].



Cau 3:

Nhdn xét:

Néu u e {%;1) thi c6 2 nghiém x e [—%;n]

Néu u =1 hodc u e{—l;%} thi c6 dung 1 nghiém xe[—%;ﬁ]
Do d6 yéu cau bai toan xdy ra khi va chi khi phuong trinh (1) thoa
f(cosx) =m-5 @f(u) =m—5 codnghiém u e {—1;%].
Tir bang bién thién suyra -4<m-5<2<1<m<7.
VimeZ nén m 6{1;2;3;4;5;6}.
Cach 2: Phwong phap ghép truc
bit t=cosx e [—1;1] vi xe {—%;ﬂ}
x=0

t'=0sinx=0&
X=r

Khi d6 phuong trinh £ (cosx)+(3—m) f (cos x)+2m —10 = 0 thanh

) ~ f(r)=2
7(t) +(3—m)f(t)+2m—10—0<:>L[(t):m_5
X = 0 T
3
u 1
3 3
2

b | =
|

-1

I LT
R Tl _\\‘_4

Do phuong trinh f (t) =2 ¢6 3 nghiém nén yéu cau bai toan twong dwong vdi phuwong trinh

Sf(u)

f(t)=m—5 c6 duy nhat mdt nghiém 4<m-5<2<1<m<7
VimeZ nén m 6{1;2;3;4;5;6}.
[CHUYEN VINH LAN 1-2020].Cho ham sé y = f (x) lién tuc trén R va c6 bang bién thién

nhu hinh bén.
T |—o0 =D 0 2 +00

+00,

0] N 1\ e

= %,biét f(—4) =0.

Xac dinh s6 nghiém cua phuong trinh ‘ f (x?’ - 31’2)




A. 6.

Phuong phap ghép truc

D. 11.

C. 10.
Loi giai

Theo bai ra ta c6 bang bién thién tong hop:

T |—o0 0
2 _2 f\ f
|f(w3—3w2) \9/ \/'\/ \/ \A/ V
\., i - el \." \‘ ,’l
- -7 s3

D6 thi ham s6 y = ‘f(x3 —3$2)

1a phan nét lién.

Cho ham sé bacba y = f (x) ¢6 @6 thi nhur hinh v&. C6 bao nhiéu gia tri nguyén ctia tham s6

m dé phuong trinh |3f (2

— 3z )| = m c6 8 nghiém phan biét

Y 3
3 y=/flz
_2/ ol 2\ *
1
A. 5. B. 4. C. 3. D. 6.
Loi giai
Phuong phap ghép truc
T e . | 1 +ox
. +oc
} 5 - 2 = -
¥ — 3z B e o
- - e -
== 5
P 2
00
| 5 . 4
(2% — 3x) 3 . 2
fla I — ) . - « .
“-\-\.,_.. .L/ - e \\‘
0 0 .
Loc Yy
3 < ¢
f(x* —3x) 4 i A~ o= &
' 2, ~ L 1‘ /3
1 N v
0 0 0 0 0




Duya vao bang bién thién, phuong trinh |3 fa® - 3g;>| = m ¢O 8 nghiém phan biét khi va chi
: m
khi 1<§<3¢)3<m<9 .m € Z=me {456,738}

Cho ham sé y = f(x)=x" - 2x. S6 diém cyec tri ciia ham s6 g(x) :f(f(x)—l) 1a

A. 8. B.3 C. 4. D. 11.
Loi giai
Chon B
Phwong phap ghép truc
y=f(x)=x2—2x
BBT
X | —o0 1 400

bit u = f(x)-
Tacou'(x)=f"(x); u'(x)=0= f'(x)=0x=1=u=-2.
BBT ciia ham s6 u(x):

X |—oo 1 —+00

+00 400

1(x)
\—2/

Ttr hai BBT trén ta 6 BBT cta ham sé g(x) = f(f(x)—l) = f(u)

x |- 1 +o0

u[x] \ P /

7 \/ B . /

Viay ham sb ban dau c6 3 diém cuc trj.
[CHUYEN NGUYEN TRAI HAI DUONG-2020] Cho f(x) 1a ham da thic bac 6 sao cho d6
thi ham s6 y = f”(x) nhu hinh vé

v

B 2

0 1 / 3 4
-1



Tim s6 diém cyc trj cia ham s6 y = g(x) = f(x2 +4x+ 5).
A. 2. B.5. C.3. D. 1.
Loi giai
Chon C
Cich 2: PP ty luin truyén thong
e Diu tién ta nhan xét tai x=3 va x=4 @6 thi f'(x) tiép xtc truc Ox nén ta ¢o
x=2
f'(x)=0<| x=3 trong d6 x=3,x =4 la nghiém kép.
x=4
e Taco y:g(x):f(x2+4x+5),nén
x=-2

g'(x)=(2x+4)f'(x2+4x+5)=0© f'(x2+4x+5)=0'

t=2
e Xét phuong trinh f ’(l) =0« | t=3taloai hai nghiém =3 va ¢ =4 do nghiém kép khong
t=4

1a diém cuec tri.

eTur=2; x*+4x+5=2<=x=-lvx=-3.

e Tém lai ham s6 g(x) cébadiémcyc trila x=—1; x=-2; x=-3.
Cach 2: PP ghép truc

BBT ctia ham sé y = f(x)

-2

Pit u=x*+4x+5

u'=2x+4
u=0x=-2=u=1
BBT cua u

x |—DC = ~+o0

u(x) o
\ "o

BBT cta ham s6 y:g()c):f()c2 +4x+5):f(u)
_n

o0

x |- 2 400

o0

u st 2 2 i
-~ —I—o’:\ / \ /+cc

Vay ham s y = g(x) = f(x2 +4x+ 5) ¢6 ba diém cyc tri.




Cau7: Chohamsé y=f(x) liéntyc trén R c6 dd thi nhu hinh v&.

Y

—
[N}
8

Tim s6 nghiém ctia phwong trinh f (sinx +cos x) +2=0 trén doan [0; 27r] .

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

Chon B

Cich 1: PP ty luin truyén thong

Tacod f(sinx+cosx)+2=0<:>f(ﬁsin(w%j):—z

/

)

1

\/Esin(er%J:al e(—0;-2) sin(x+%j=

- S

Dua vao d0 thi ta co \/Esin[x+%j=—l = sin(x+%j:_

\/Esin[x+%j=a3e(0;l) sin(x+%}=

S

Q||Q
l\) (98]

a T a .
Ta c6 —= < —1 nén phuong trinh sin| x+ — | = —~ v nghiém.
Jf < nphangnh s+ | ot

Xét dd thi ham sd y=sin (x + %} trén doan [O; 27r]

1

) m O Al - s on o
2 7 I 2 2 4
4 ' 4
\l—/ - —
1 Y=

Ta thdy phuong trinh sin| x + %j = —% c6 2 nghiém trén doan [O; 27[]; phuong trinh

sin [x + %) = % ¢6 2 nghiém trén doan [O; 27[] va cac nghiém la khac nhau.

Vay cua phuong trinh f (sinx +cos x) +2=0 c6 4 nghiém trén doan [O; 27r].



Cach 2: Phuwong phap ghép truc
Tacod f(sinx+cosx)+2=0< f(sinx+cosx)=-2

Dat u =sinx+cosx
Tacod u'=cosx—sinx;

, . . T
u=0<cosx—sinx=0<sinx=cosx<tanx=1<>x=—+kr.

X =

i
Ma xe[0;27r]:> 4
b4
x=—
4

BBT cta ham s6 u(x) :

i 0 = 5_;'; 20
4 4
u + 0 — 0 +
2
=
V4
X = Z
Ham s6 u ¢6 2 diém cuec tri 1a .
S
x=—
4

Ta co f(\/z):a, f(—\/z)=b véia>0, -2<b<0.

Tt d6 thi ham s6 y = f'(x) va tir bang bién thién ciia ham s6 u = sin x +cos x ta c6 bang sau:

X 0 4l Sﬁ 2
4 4
u 1 2 0 /D 0 1

Tir bang trén ta thay phuong trinh f (u)=-2 c6 4 nghiém x.
Vay phuong trinh da cho c6 4 nghiém x.
Cau8: Chohamsd y=f (x) ¢6 bang bién thién nhu sau:

X —00 -3 0 1 +00

O R

L1 I




S6 nghiém thudc khoang (—%;27[) cua phuong trinh |f (2cosx— 1)| =2(1) la
B. 5.

A. 8. C. 3. D. 6.

Loi giai
Chon D
Cich 2: PP ty luin truyén thong

bat u =2cosx—1,x e (%;27[)

= u'(x) =—2sinx; u'(x)=0= L)::?[: LME[O)):_Ig

BBT cua u(x)

X —g 0 T 21
W + 0 - 0 i
u 'rl __I__*l
& T
X —g 0 T 2
u=2cosx —1 0 1 0 —3 0 1
fu) 2 2= 2
[f ()]

S6 nghiém thugc khoéng(—%;%zj cuia phuong trinh |f (2cosx— 1)| =21a6

Cho ham sé y = f'(x) lién tuc va xac dinh R va c6 d thi nhu hinh v&. Hamsé y = f (x* —4|x|)
co tt ca bao nhiéu diém cuc tri?

by

fix)

A. 5. B. 7. C.9. D. 11
Loi giai

Chon A

Cich 2: PP ty luin truyén thong

Dit u(x):x2 —4x=u'=2x-4=0=>x=2



bt =)= 4l
V& do thi ham s6 u(x)= x* —4x, tir d6 suy ra dd thi ¢ = u (|x|)
[ }A i J;\

| Vol

_ et o %) 1 2
o -4 0 4

LN NI T
| I/ L I

Bang bién thién

X —ca 2 +oo
u=xZ—4y |t —4 -2 0 2 4 +o0
t =u(lx) +oo 1 0 —4 0 —4 0 L ~+oo
e .
N - { ~ iy S /
v f(0) f(D)_k_ @

Suy ra ham s6 y = g(x) = f(x2 —4|x|) o6 tht & 5 didm ;ZLIC tri.
Ciu 10: Cho ham sé y =f(x) lién tyc trén R c6 do thi nhu hinh v&. Phuong trinh f(l—f(x)) = 0(1)

co tht ca bao nhiéu nghiém thuc phan bi¢t?

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

Chon B
Cach 1: Phwong phap tu luan
l—f(x)zm(—2<m<—l) f(x)zl—m
()| 1-f(x)=n0<n<l) <| f(x)=1-n
1—f(x)=p(1<p<2) f(x)zl—p



+)Do 2<m<-1=2<1-m<3

= phuong trinh f(x)=1-m c6 1 nghiém x,.

H)Do0<n<l=0<1-n<l1

= phuong trinh f(x)=1-n ¢6 3 nghiém x,,x,,x,.

H)Dol<p<2=-1<1-p<0

= phuong trinh f(x)=1-p c6 3 nghiém x;,x,,x,.

D@ thay 7 nghiém phan biét. Vay phuong trinh da cho c6 dang 7 nghiém.

Cach 2: Phuong phap ghép truc

it u=1-f(x)

Tir d thi cia ham y = f'(x) ta suy ra BBT ctia ham u =1~ f(x) vaham £ (u) nhu sau ( Véi

f(4)<-3 va-3<f(0)<0)

x —on -1 1 +o0
4 +o0
u=1-f(x) / \0/
fla) K 1 1 1
N
\f(4) \3"(0) \%

Tir bang trén ta thdy phuong trinh f (u) =0 c6 7 nghiém phan biét.
Cau11: Cho ham s6 y=/(x) c6 dao ham trén R va c6 dd thi la duong cong nhu hinh v&. Dt
g(x) = 3f(f(x))+4 . S6 diém cyc tri ciia ham s6 g(x) la

A. 2. B. 8. C. 10. D. 6.
Loi giai



Cach 1: Phwong phap tu luan

+f (x) =0 c06 3 nghiém don phan biét x,, x,, x; khac 0 va a.

+Vi2<a<3 nén f(x)=a c6 3 nghiém don phan biét x,, x,, x, khac x, x,,x;, 0, a.
Suyra g'(x)=0 c6 8 nghiém don phén biét.

Do d6 ham sb g(x) = 3f(f(x))+4 c¢6 8 diém cuc tri.

Cach 2: Phuong phap ghép truc
bit u = f(x)

Tir d6 thi ciia ham y=f(x) ta suy ra BBT clia ham u = f'(x) va ham g(x)=3f(f(x))+4
nhu sau (voi 2<a<3; f(—5)<—5<f(a)<—4).

.}
=
|
&

x
”:lf{_\'} - 0 a 3 a 0 -5 0 a + o0

gix)=3f(u)+4 / \—ﬁ ~

T BBT ctia ham hop ta ¢6 ham sb g(x) = 3f(f(x))+4 ¢6 8 diém cuyec tri.
Céu 12: Cho ham s6 bac bbn y = f(x) c6 dd thi nhu hinh v& dudi day.

!j,ll

|
i~

S6 diém cyc trj cia ham sb g (x)= f(x3 —3x+1) la




A. 3. B.5. C.7.
Loi giai

11

IS

Chon D

Cich 1: Phuwong phap tw luin truyén thong

Do y=7 (x) 12 ham sd bac bdn nén 1a ham sd lién tuc va c6 dao ham ludn xac dinh tai Vx e R .
x=x¢€(0;1)

Theo d6 thi ham sb ta c6 dugc f(x)=0=]x =1
x=x, €(1;3)

, . 3x*-3=0
Mit khac g (x)=(3x —3)f (x —3x+1) nén g'(x)=0 & f'(x3—3x+1)=0
[x=1
x=-1
S| X -3x+1l=x, .

X =3x+1=1

X’ —3x+1=x,
Xét ham sb h(x):x3 —3x+1 trén R.

Tacod h'(x)=3x-3, h'(x)zOC{ _ 1,‘u‘rd(')tacc') BBT clia y = i(x) nhu sau

X |—e0 =1 1 .

h(x) B 0 - 0 -

h(x)

T BBT cia ham s6 4 (x)=x’-3x+1néntacod h(x)=ux €(0;1) co banghiém phan biét,
h(x)=1 c6 dang 3 nghi¢m phén biét, (x) = x, € (1;3) c6 ding ba nghi¢m phéan bi¢t va cac
nghiém nay déu khac nhau dong thoi khac 1 va —1. Vi thé phuong trinh g'(x)=0 codiung 11

nghiém phan biét va déu 1a cic nghiém don nén ham s6 y = g (x)co 11 cyc tri.

Cach 2: PP ghép truc

x=ae(0;1)

PO , _ [r(1)=0

Tir do thi ham s0 ta c6 duge f'(x)=0 <= | x=1 va B <0
vebe(ty) (@S0

bitt=x"-3x+1=¢'=3x"-3.Cho t'=0 < x = +1.

Ta st dung phuong phap ghép truc dé lap bang bién thién cho ham sé g(x)=1 (x3 -3x+ 1)



\ E

Tir bang bién thién trén ta thiy ham s6 g (x)=r (x3 —3x+ 1) c6 11 diém cuyc tri.

Cau 13: Chohamsé y = f(x) lién tuc trén R va c6 do thi nhu hinh v&.

: o 3x* +2x+3 ,
Tim tat ca cac gid tri m d¢ phuong trinh ‘ f [ﬁj =m c6 nghiém.
X+
A, -4<m<=2 B. m>-4 C.2<m<4 D.2<m<4

Loi giai
Cich 1: Phwong phap truyén thong
Duya vao d thi da cho ta c6 do thi ciia ham y = | (x)| 1a




10

N

o | wo
o | wo

™~

1

Dya vio bang bién thién tacé xe R < 1 e[1;2].

3x7 +2x+3
Nz
2x°+2

Vay phuong trinh =m c6 nghiém khi va chi khi phuong trinh | f (t)| =m ¢o

nghiém te[l;Z] < 2<m<4.
Cach 2: Phwong phap ghép truc
Dua vao d6 thi d cho ta ¢ d6 thi ciia ham y = | f (x)| la

. 3x° +2x+3 ,
bat ¢t = > =
2x°+2
X
rl
L

Ta c6 bang bién thién:
X —a0 -1 1 +a0

a ~ ¥ 4~
£10) <y g

Voi2<a<4.

Vay phuong trinh =m c6 nghiém khi va chi khi 2<m <4.

2x%+2

Céu 14: Cho ham s6 y = f(x) lién tuc trén R va do thi c6 ba diém cuc tri nhu hinh duéi day

f(3x2 +2x+3]




Ty

S6 diém cyc tri cua ham s6 g(x) = f(x’ —3x+2) la

A. 5. B.7. C.9. D. 11.

Loi giai

Cich 1: Ty lun truyén thong
Ta co:

g'(x)=(Bx" =3).f'(x’ =3x+2)

x=1
x=-1
3x*=3=0 s
g¥)=0= & -3x+2=a(l)

(F =3x+2)=0
S =3x+2) ¥ =3x+2=b(2)

_x3 -3x+2=c(3)

Dua vao do thi ham sd y= X =3x+2, suy ra:

54
.‘.

b -1 0 1 2 3
X

Phuong trinh (1) c6 1 nghiém khac +1, vi -4 <a < -1

-

Phuong trinh (2) ¢6 1 nghiém khac +1,vi -1<b<0

Phuong trinh (3) ¢6 3 nghiém phén biét khac +1,vi 0<c< 4

Nhu vdy phuong trinh g'(x) =0 ¢6 7 nghiém phén biét, tirc 1a ham sé g(x) = f(x’ —3x+2)
c6 7 diém cuc tri. Chon B

Cach 2: Phwong phap ghép truc

Tacoham sb g(x)= f(x’ =3x+2)



Pitt=x"-3x+2=¢=3x"-3; =0 x=11

x | —o -1 1 +a0
£ 0 0
. —+oo
f & ()
—0

Khi d6 ham s tré thanh g(7)= f(¢).
Tur d6 thi ham s6 g(x) = f(x) ta ¢6 cac diém cuc tri a € (—oo;—l), be (—1;0), ce (0;+oo).

Khi d6 ta c6 bang bién thién sau:

x —m 1 . ==
t —m a b c 4 c 0 € il
flz) f(a)
N Fle) Sfle) fle)
.- \ H \ p ~a El
N/ Y0
] / N\ \
f(b) N/
f(4)
y <

Viy co tat ca 7 diém cuec tri.
Ciu 15: Cho ham s bac bbén y = f(x) Do thi ham sé y = f'(x) nhu hinh v& bén. S6 diém cuc dai cua

ham s6 g(x):f(\/x2+2x+2) la

y

1/ 1 3 @x
/U \./
Al B. 2. C. 3. D. 4.
Loi giai

Chon A
Cich 1: Phuong phap truyén thong

1
Tacd o (x)= >0 '(,/ 2,9 2).
aco g'(x) x2+2x+2f X +2x+

x+1=0
x=-1
x+1=0 theodothif(x) | v x7 +2x+2 =—1

Suyra g'(x)=0< o = x=—1+2\/§.
yra g'(x) f’(\/x2+2x+2)=0 VX +2x+2 =1 23
x=—1-

| VX' +2x+2=3

Bang xét dau:



56 —1-942 ~l “1+242 40
— 0 + 0 - o0 +

x

g'(z)

Tir d6 suy ra ham s6 g(x) = f(\/x2 +2x+ 2) c¢6 1 diém cuc dai.

Chu y: Cach xét dau — hay + cua g'(x) dé cho nhanh nhat ta 1y mot gi tri x, thudc khoang

dang xét roi thay vao g'(x). Chang han véi khoang (—1;—1 +242 ) ta chon
1 L .

x,=0-g'(0) =—f'(\/§) <0 vi dua vao do6 thi ta thay f’(\/E) <0.

NG

Cach 2: Phwong phap ghép truc

—1 1 3 a

bat u(x)=+x" +2x+ =,[(x+1)2+1 ZI:M’(x)zx—H' u'(x)=0ex=-1.

N +2x+2
\/x2+2x+2:—1(vn) x=-1
Xét [vxP+2x+2 =1 olx=—1+242.

X +2x+2=3 x=—1—2\/§

Bang bién thién ctia ham s6 f(u)= f(\/ X +2x+ 2)(Dua vao do thi ciia ham s6 f'(u) ).

X —t -1 _:_\E -1 3 __,_:JE +0
u('{} 0 a0
3 ) .l 3
a1 — i
f'u) - 0 - 0 - 0 -
&>
flu)

Quan sat bang bién thién ta thiy ham s6 f (u) =f (\/x2 +2x+ 2) ¢6 mot diém cuc dai.



BAI TAP CHO HQC SINH

Cau16: Chohamsd y= f(x) lién tyc trén R va c6 bang bién thién nhu sau:

x —00 0 1 4 +o0
£'(x) - 0 + 0 -
f(x) |+ 1
\ —8/ \t—oo

Phuong trinh £ (cosx) = % ¢6 bao nhiéu nghiém thudc khoang (—%,%) ?

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

Chon C

Cich 1: Phuwong phap truyén thong

bit ¢ = cosx, xe(—%;%):ﬂe(o;l].

Phuong trinh £ (cosx) = ? tro thanh f(¢)= ?

Dya vao bang bién thién trén ta c6 phuong trinh £ (¢)= % c6 ding mot nghiém ¢ € (0;1]

V61 mot nghiém ¢ € (O; 1] , thay vao phép dat ta dugc phuong trinh cosx =¢ c6 hai nghiém phan
biét thuoc thudc khoang (—%%) :

Céach 2: Phwong phap ghép truc

bt u(x)=cosx, x e(—%;%) = ue(0;1]

Taco u'(x)=-sinx; u'(x)=0cx=0¢ (—%,%)
Bang bién thién ctia ham s f (u) trén ntra khoang (O;l] .
X K 0 /4
1 2
> 1
u(x)
( ' 0 0
y 3
f(u) E
o ’ 3 SN -8

Quan sat bang bién thién ta thdy phuong trinh f (u) = % c6 hai nghiém phan biét.

Cau 17: Chohamsé f'(x) c6 bang bién thién nhu sau:



x| —= 2 4 +o0

f'(x) + 0 = 0 +

I

F {\} / 2 ‘-\ , /
S6 nghiém cta phuong trinh f(4—\/ X —6x” + 9x)—3 =0 Ia
A. 5. B. 6. C. 3.
Loi giai
Chon D

Cich 1: Phuwong phap truyén thong
Diéu kién x4c dinh x’ —6x* +9x>0 < x>0

4—~/x’ —6x +9x =q, e(—oo;Z)(l)
Taco f(4-Vx =62’ +9x)=3<:> 4-Jx —6x" +9x =a, < (2:4)(2)

4—~x° —6x* +9x =a, €(4;+2)(3)

Pit t=4—+x’ —6x> +9x v&i x>0.

2
== 3x ~12x+9 Vérix>0;t’=0<:>3x2—12x+9=0©{

2\/x3 —6x*+9x

x=1

X =

Lap bang bién thién cta ¢t =4—+/x° —6x” +9x

x |0 1

e ] - 0 ¥ 0 .

r4\

Tir bang bién thién trén, suy ra

Phuong trinh (1) c6 1 nghi¢m
Phuong trinh (2) ¢ 3 nghiém
Phuong trinh (3) v0 nghiém
Vay phuong trinh da cho c6 4 nghiém phan biét.
Cach 2: PP ghép truc
Pit t=4—x’ —6x>+9x v&i x>0.
3x* —12x+9

t'=— Vérix>0;t'=0<:>3x2—12x+9=0©{
2\/x3—6x2+9x

x=1

X =

Lap bang bién thién ctia t =4—+/x° —6x” +9x

x |0 1

u\
/

e ] - 0 ¥ 0 .

r4\

Ta c6 bang sau

u\
/



]
T
4

t |4 2 4 2 —0C
5 t
f(t) W T N
—."_'x::.

Dua vao bang, phuong trinh da cho c6 4 nghiém phan biét.
Cau 18: Cho ham s6 y = f(x) c6 do thi nhu hinh sau. C6 bao nhiéu gia tri nguyén cta tham s6 m dé

phuong trinh f (\/4 —x’ ) =m c6 ding 2 nghiém phan biét.

=

C.3. D. 4.

A. 1.

Ciach 1: Cach ty ludn truyén thong

i@
[\®)

Loi gidi

Tir d6 thi, suy ra bang bién thién cia ham sé y = f (x)

X - -1 1 a0
0 + 0

7 . }f/f/J B-HH“ﬂahm _l////J'W
Xét ham sd g(x) :f(\/4—x2)
TXD D=[-2;2]

Taco g'(x)z—hf’(ﬂ)

_0 x=0

X 5 x=0
g(x):O:> f'(\/ﬁ)zoj \/4—x 2—1(1):>|:x=i\/§

Bang bién thién



x -2 -3 0 5 2

gr [ _1'] o 0 + D = D +

3
o5 l T, f / \‘ O :

Duya vao bang bién thién, suy ra phuong trinh g(x) =m ¢6 hai nghiém phén biét khi

m=-1
[m e(13)
VimeZ nén m e{—l;2}.
Vay c6 2 gié tri m thoa man bai toan.
Cach 2: PP ghép truc
Pt t=\4—x* . TXD: D=[-2;2]

Tacd: ' =——2_; '=0=>x=0e(-2;2)
V4—x*
Bang bién thién
x| -2 0 2

+
2
0 0

Phuong trinh f(\/4 -x’ ) =m trd thanh f(t) =m

Tir d6 thi ham sé y = /(x) va bang bién thién 7(x)=+/4—x" ta c6 bang sau day

X =9

-

t 0 1

X
=10 | \ 1
\ -1 —1/

Tu bang trén suy ra phuong trinh f (t) =m c6 hai nghiém phan biét khi m e (1;3) hodac m =-1

2

1 0

LS | o6 ) e}

Do meZ nén me {—1;2} thoa man bai toan.

Viy c6 2 gia tri m thod man.
Cau 19: Cho ham sb y = f(x) xac dinh lién tuc trén R co dd thi nhu hinh v& bén.

Ve




S6 nghiém thudc doan [O; 4] cua phuong trinh ‘ f(x* - 2x)‘ =21la

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

Cich 1: Phuwong phap tu ludn truyén thong

X
Chon B
*-2x)=2
Ta ¢6 phuong trinh ‘f(x2—2x)‘:2<:> S *) .
f(x*=2x)=-2
Tir d6 thi ham s6 da v& ctia y = f(x) tacod
2_2x=1  [x=1%
f(xz—2x)=2<:>[x2 2x 1<:> o 1_\/§.Xét trén doan [0;4] ta dugc 2 nghiém
X =2x=— X=
x=1;x=1+\/§.
5 xX*-2x=a [x*-2x-a=0 o |2<a<-1
f(x-2x)="2< & voi
x*=2x=b |x*-2x-b=0 1<b<2

Véi phuong trinh x* —2x—a=0 c6 A'=1+a <0 do vdy phuong trinh ndy vo nghiém.
x=1+b+1

ta c6 nghiém x=1-+/bh+1<0 con
x=1-+b+1

Vi phuong trinh x> —2x-b=0 < {

0<1+vb+1<4 , nhu vay ¢ truong hop nay phuong trinh c6 1 nghi¢m.

Két luan phuong trinh da cho c¢6 3 nghiém trong doan [0; 4] .

Cach 2: Phuwong phap ghép truc

Dit 1 =x* —2x,tacd t'=2x—2, tir d0 thi ctia ham s6 f(x) da chotacé f(0)=1,
fO=f(-H=2va f8)=m<-2.

Ta c6 bang ghép truc nhu sau:



Cau 20:

r=x-2x
\ 1 /

-]

1/

e /2 \1/

Mo

m<-2

1

L
1

|m|>2

0

Qua bang ta thdy phuong trinh | £(1)| =2 < | f(x* = 2x)| =2 ¢6 3 nghiém phan biét.
f @) A )

[CHUYEN KHTN HA NOQI LAN 3-2020] Cho ham s6 y = f(x).Ham s6 y = f"(x) c6 do thi

nhu hinh vé.

yA

BVAIRN! 4/;

/O \/T

Hamsb y=f (x2 —l) ¢6 bao nhiéu diém cuc tri?

A.S. B. 7. C. 4. D. 3.
Loi giai
Chon A
Cich 1: Ty ludn truyén thong
=0
* ¥ =0
/4 ' ' 2 ’ X2—1=—1
Tacoy=2xf(x —1):>y=0© 11 S| x=+2.
X —1=
=+4/5
eoieg  LF=ES

Hay y'=0 c6 mdt nghi¢ém boi ba, bon nghiém don.

Vay ham sé y = f(x2 —1) ¢6 5 diém cuyc tri.

Cach 2: Phwong phap ghép truc

Tir d6 thi ham sé y = f (x) taco bang bién thién cua ham s y = f(x) nhu sau

X

—i -1 1 4 +

r

|-I'.

bit u =x* -1

e T By

Ta co u’(x)=2x; u’(x)=0<:>x:0.

BBT cta ham sb u (x):



w' — 0 +
a0 +0

u \

Ham sb y = f(x2 —1) trd thanh ham s6: y = f(u)

Tir bang bién thién ciia ham s§ y = f (x) va bang bién thién ciia ham s6 u (x)=x"-1tacod

- Q +X
4 /
"
1
-1
] '

Tir bang trén ta thay ham s6 y = f (x2 —1) ¢6 5 diém cuc tri.

bang sau

Cau 21: [KIM THANH HAI DUONG 2020] Cho ham s6 y = f(x) c6 bang bién thién sau

x | —m =2 2 4o

b e 0 oy 0 s

. + 1 / 1

' \ s \ -
S6 nghiém thyc cua phuong trinh 5 f (l - 2x) +1=0

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

Chon D
Cich 1: Ty lun truyén thong

Ta c6 5f(1—2x)+1=0<:>f(1—2x):—%

x | —m =2 2 4o
hd e 0 o) 0 s

1
5

Tir bang bién thién ta co

SF(1-2x) 410 f(1-20) =L | 277
-2x)+1=0< -2x)=——& .

I * ! * 5 1—2x=ae(2;+oo)

Suy ra phuong trinh 5 f (1—2x)+1=0 ¢6 2 nghiém thuec.

Cach 2: Phuwong phap ghép truc

bat u=1-2x. Tacod u'(x)=-2.

Phuong trinh 5/ (1—2x)+1=0 tr¢ thanh phuong trinh: f(u) =—%.

Tir bang bién thién ciia ham s§ y = f (x) ta c6 bang sau



1 +x
f[ﬂ] / \ 1/
S i
5
Tir bang bién thién ta co f (u)= —% ¢6 2 nghiém thyec.

Suy ra phuong trinh 5f (1 - 2x) +1=0 co6 2 nghi¢m thyec.

Cau 22: [CHUYEN NGU HA NOI 2020] Cho ham s6 y = f(x) c6 bang xét dau dao ham nhu sau

T —00 -2 0 2 +00

f(z) — 0 + 0 = 0 +

Ham s6 g(x)=f(3x—2) dong bién trén khoang nao dudi day?

A (24). B. (-L1). C. (12). D. (0;1).
Loi giai

Chon A o

Cach 1: Ty ludn truyén thong

g'(x) =3f'(3x—2).

2
(2)> 03/ (3x-2)> 0 f/(3x-2) > 0| - 20 "
X = x— = xX— =
& 3x-2>2 4
x>—.
3
. ) 4
Chon dap an A vi (2;4) (§;+00J.
Cach 2: Phwong phap ghép truc
Dit u=3x-2. Taco u'(x)=3.
Ham sd g(x)zf(3x—2) tr¢ thanh ham sb: yzf(u).
Tu bang xét d4u dao ham cua hamsb y = f (x) ta c6 bang sau
4 2 4
X — e~ = - +ao
3 3 3
+o0
u -2 2
—

o NN

Tir bang trén ta thiy (—g,%} va (g, + ooj chi chira khoang (2; 4) .

Vay ham s g(x) = f(3x—2) dong bién trén khoang (2; 4) .

Ciu 23: Chohamsé f(x) c6 bang bién thién nhu sau:



> —00 -2 0 V2 +o0
0

f'(@) = o + 0 - +
-2 -2
Tn 137
S6 nghiém thudc doan [—T,T} cta phuong trinh f (Slnx cosx)+l 01la
A. 7. B. 10. C.6. D. 8.
Loi giai
Chon B

Ciach 1: Ty ludn truyén thong

\/Esin(x—%j =1 &(~0—2) (1)

2s1n( 4j=tze( \/5,0) (2)
Tacod f(sinx—cosx)+1zoaf(ﬁsin(x—%jj:—lc
7
2sm( 4j:t3 e(O,\/E) (3)
\/Esin(x— j t4e(\/§,+oo) (4)
Céc phuong trinh (1) va (4) déu vo nghiém.
Xét db thi ham sé y =~/2 sin (x—fj trén {—7—”;13—”}
4 4 4
N |
V2

Y

Ta thdy phuong trinh (2) ¢ 4 nghiém phan biét va phuong trinh (3) c6 6 nghiém phan biét

ddng thoi trong s6 chung khong c6 2 nghiém nao tring nhau. Vay phuong trinh di cho ¢6 10

nghiém phén biét thugc doan {—%[ ,13—”}

4
Cach 2: Phwong phap ghép truc

bat t =sinx—cosx = ZSin(x—%j vi xe[—Z;BTﬁ} nén te[—\/z;\/i}.

4
=\/§cos(x—%)=0<:>x=37ﬂ+k7z<:>xe

Khi d6 phuong trinh f(sinx—cosx)+1=0 thanh f(¢)=-1

Ta co
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Duya vao bang bién thién trén thi phwong trinh di cho c6 10 nghiém phan biét.

Cau 24: Cho ham s6 bac bon y = f(x) c6 do thi nhu hinh v& duéi day.

Yy

o T—

2\/1 | -

S6 diém cyc tri ctia ham s6 g (x) = f(2x3 +3x2) 1a
A. 5. B. 3. C.7. D. 1.
Loi giai
Chon C
Cach 1: Ty luan truyén th("')ng
Do y=f (x) 12 ham sd bac bon nén 13 ham s6 lién tuc va c6 dao ham ludn xéc dinh tai VxeR.
X=x € (—2;—1)
Theo db thi ham s6 ta c6 dugc f’(x) =0&| x=x,€ (—1;0) )
X=Xx; € (0;0,75)
, X , 6x* +6x=0
Mit khac g'(x)=(6x"+6x) f'(2x’ +3x°) nén g'(x)=0<
it khic &'(x) = )7 ) nén &'(x) /(22 +32) =0
x=0
x=-1
S| 2 +3x7 =x, .

2x* +3x% =x,

_2x3 +3x% = x,

Xét ham sb h(x) =2x"+3x" trén R.

Ta co h'(x)=6x2+6x, h'(x)=0©|:x_01,tf1 d6 ta c6 BBT cua yzh(x) nhu sau

X =—



* —00 -1 0 +00
K () + o - o+
1 THES
h(z) / \ /
oo 0

T BBT cua ham s6 h(x) =2x" +3x” néntaco h(x) =X, c6 dung mot nghi¢m, h(x) =X, co
dung 1 nghiém, h(x) =x, c6 dung ba nghiém phan biét va cac nghiém nay déu khac Ova —1.
Vi thé phuong trinh g'(x) =0 co diing bay nghiém phan biét va déu la cac nghiém don nén

hamsb y = g(x) c6 7 cuc tri.



Cach 2: Phuwong phap ghép truc

Goi a, b, ¢ 1a cac diém cuc trj cua ham sb yzf(x),trongdé -2<a<b<0<c<0,75.
< 3 2 2 x=0
bat t=2x"+3x"; t'=0< 6x +6x:0<:{ {
X=-

Khi d6 phuong trinh g(x) = f(2x3 +3x2) = f(?)

Ta c6 BBT
X o ?) 1 0 0.75 4=
81
Ay
H/H -‘2
o ,//
e
c P
iz
t e 0

- \ /\w /\ /\% /'

Do phuong trinh g'(x)=0 c6 dung bay nghi¢m phén bi¢t va déu 1a cac nghiém don nén ham

) y:g(x) c6 7 cuc tri.

Céu 25: Cho hamsb f (x) ¢6 bang bién thién nhu sau:

X | —mw -1 1 +m
F(x) + 0 - + 0 -
f(x) v » 4 2~
ik
—0 —0

S6 nghiém thudc doan [—%;27[} ctua phuong trinh 2f(cos x) -3=01a

A. 4. B.7. C.6. D. 8.
Loi giai
Chon B
Céach 1: Tw luan truyén thong
_cosxzae(—oo;—l)
cosx=be(-1;0)
(

Cach 1: Ta co 2f(cosx)—3=0<:>f(cosx)=%<:> o)
cosx=ce(0;

cosx=de(1;+x)



Vi cosxe[-1;1] nén cosx=ae(—o0;—1) va cosx=d e(1;+%) v nghiém.

fe AA et 1 £ N 3z
Xét d6 thi ham s0 y = cos x trén [—7;27[}

Phuong trinh cosx=b e (—1 ; 0) c6 4 nghiém phan biét.

Phuong trinh cosx =ce (0;1) c6 3nghiém phan biét, khong trung v4i nghiém nao cua phuong
trinh cosx=be(-1;0).

Vay phuong trinh da cho ¢c6 7 nghi¢ém phan biét thudc doan [—37”;271} .

Cach 2: PP ghép truc

Ta cé 2f(cosx)—3=0<:>f(cosx):% (*)

bit t:cosx,te[—l;l]; t'=—sinx;t'=0=x=kn; xe{—?’?ﬂ;Zﬁ}:xe{—ﬁ; 0; 7; 27}

x _3m —T 0 T 2n
2
r = 0 + 0 — 0 + 0
t 0 _ X :
s —1 * —]

khi d6 (*) tro thanh f(¢) =%.
S6 nghiém cua phwong trinh (*) trén doan {—377[;27{ 1a s6 giao diém cta dd thi ham sb

v=/(1),t€[-11] va dudng thing y =%_

Ta c6 bang bién thién sau:

X —3%[ -1 _EH 0 EH 8 % 27
f=cosx 0 -1 0 0 -1 0
25 2 3 2
£(1) R T Py S )
1 e * i




Tir bang bién thién ta dugc két qua duong thang y =% cit 6 thi hamsd y = f (t) tai 7 diém

hay phuong trinh (*) c6 7 nghiém phan biét trén doan {—3775;275} .

Céu 26: Cho ham sb bac bén y = f(x) .Hamsb y= f'(x) ¢6 d6 thi nhu sau

L

/I\

e

S diém cuc dai cia hamsé y = £ (V> +2x+2) 1a

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

Chon D

Cich 1: Ty ludn truyén thong

Tir d thi ctia ny(x) tachonf( ) (x+1)(x 1)(x—3)

Ap dung cong thic y = [f ] —uf ) voi u=x"+2x+2

Ta c6 y':[f(\/x2+2x+2)] z%.(\/xz+2x+2+1)(\/x2+2x+2—1)(\/x2+2x+2—3)
X +2x+2

(x+1)(\/x2+2x+2+1)(x+1)2(x2+2x—7) x=-1
=) =0|x=-1+22
=—1—2J_
x |- a2z i Pl 1+a( ot
0 3 | | ! 5

Tir bang bién thién ta thay ham s6 co mot diém cyc dal

- \/xz+2x+2(\/x2+2x+2+1)(\/x2+2x+2+3)

Céach 2: Phuong phap ghép truc

Pat u=+x"+2x+2

u'(x) = (Vx> +2x+2) =x—+1=0<::>x=—1
VX4 2x+2

Ta c6 BBT ctiaham s u = u(x), y = f(x), y =1 (u):

g —0 -1 —+a0
e — 0+

= i WO S




x — -1 1 3 +a0
F(x) i 0 + 0 - 0 +
+
x —0 -1 1 3 +@
w(x)

N —, _—

Tur bang bién thién ta thiy ham sé y = £ (v/x> + 2x+2) c6 mot diém cue dai.

Ciu 27: Chohamsb y=f (x) ¢6 dao ham trén R va co dd thi 1a dudng cong nhu hinh v&.
Ar y

Dit g(x)= 3f(f (x))+ 4. S6 diém cyc tri cia ham s6 g(x) 1a
A.2. B. 8. C. 10. D. 6.
Loi giai

Chon B.
Cich 1. PP ty luan truyén thong

g'(x)=37"(f (x))-S"(x) -

(/(x) A
' _ ' ' _ f'f'x =0 f(x):a
g(x)—0<:>3f(f(x)).f(x)—0<:> F(x)=0 ad NN ,(2<a<3).



f(x) =0 ¢06 3 nghiém don phan biét x,, x,, x; khac 0 va a..

Vi 2<a <3 nén f(x)=a c6 3 nghiém don phan biét x,, x;, x, khic x,, x,, x;, 0, a.
Suy ra g'(x)=0 c6 8 nghiém don phén biét.

Do d6 ham s6 g (x) =3/ (x))+4 co 8 diém cyc tri.

Cach 2. Phwong phap ghép truc
Dit u = f(x), ta cd bang bién thién ham f (u):

x —00 0 a +00

u=f(z)) —oc 0 a 3 a 0 f(a) 0 a +o¢

3\ ) /3 3 \ /j—oc
f(w) f (a)/ \f (a) \ / f(a)
f(f(a))

—00

S0 diém cuyc tri clia ham s6 g (x)=3(f(x))+4 bang vdi s6 diém cyc trj ctia ham s6 £ (£ (x))
tirc ham s6 f (u) trén. Tir bang bién thién cua f(u),taduge g(x) c6 8 cuc tri.

Cau28: [TAN TAY DO L8] Cho hamsb y = f(x) c6 d6 thi nhu hinh vé&

Co bao nhiéu gia tri nguyén cua m e (—10;10) dé phuong trinh f(\/x2 +2x+ 10) —3=m co

nghiém?
A.8. B.6. C.9. D.7.

Loi giai
Chen C

Cich 1: Ty ludn truyén thong

bat t=\/x2+2x+10:>t=\/(x+1)2+9:>t23
Pé phuong trinh f(\/x2+2x+10)—3:m <:>f(\/x2+2x+10):m+3c()nghiémthi dudng

thing y =m+3 cdtdd thi y = f(x) tai diém c6 hoanh d¢ x>3.
Tur d6 thi ta dugc m+3<2 < m<-1
Ma me(-10;10) = ¢6 9 gia tri m théa man=> Chgn C.

Cach 2: Phwong phap ghép truc

bat u=\/x2+2x+10:>u=«/(x+l)2+9 =u>3



Khi d6 '(x) = ——1 =0 x=—1

xT+2x+10

BBT cua ham s u (x):

X - -1 +0oo

w(x) - 0 +

Phuong trinh f(\/x2+2x+10)—3:m <:>f(\/x2+2x+10):m+3 e f(u)=m+3
Tir 46 thi ham sé y = f(x) vatubang bién thién ciia ham s6 u =~/x* +2x+10 ta c6 bang sau
bién thién ciia ham hop f(\/x2 +2x+10)=f(u) nhu sau:

X —co -1 +oo

+o00
\ /
3
f(u) 2 2

N

u(x) +0o0

W

-1

Tu BBT: phuong trinh f(u)=m+3 vOi u >3 conghiémkhi m+3<2 < m< -1

Ma me(-10;10) = c6 9 gid tri m thoa man.

Cau 29: Cho ham s6 bac bbn y = f(x). DS thi ham s y = f'(x) nhu hinh v& bén.
Y4

\/

(@

S6 diém cyc dai ciia ham s6 g (x)= f(\/x2 +2x+ 2) la
A. 1. B. 2. C.3. D. 4.

Loi giai

Chon A
Cich 1: PP ty luin truyén thong



Ta co g,(X)Z#.L”f'(\/X2+2X+2).

[x+1=0
x=-1
x+1=0 Va2 +2x+2=-1

Suyra g'(x)=0 ¢ theodothif(x) o | x=-1+42.
yra g'(x) F(eraxe2)=o N -
X=—-1-

i X +2x+2=3

Bang xét déu
—00 —1-2 -1 —~14/2 +o00
- 0 + 0 - 0 +

Tir d6 suy ra ham s6 g (x)= f(\/x2 +2x+ 2) c6 1 diém cuc dai. Chon A.

Chi y: Cach xét dau — hay + cia g '(x) dé cho nhanh nhét ta ldy mot gi tri x, thuoc khoang

dang xét rdi thay vao g'(x). Ching han véi khoang (—1;—1+\/§) ta chon

X, =O—>g'(0)zif'(\/§)<0 vi dua vao do thi ta thay f'(\/z)<0.

V2

Cach 2: Phwong phap ghép truc:
Pt rex 4 2x42 o e— 2 e

NXT2x+2

Ta c6 bang bién thién:

X | —o0 1 490
t - 0

+o0 +0

61 diém cuec tiéu 5t diém cuc tidu
t
1

Giai thich:

Duya vao dd thi trén khoang (L+), f(r)co1 diém cuc tiéu tai ¢ =2 do dao ham ddi dau tir (-)

sang(+). Tai diém 7=1 1 diém cuc dai vi dua vao do thi ham s6 f'() d6i dau tir (+) sang (-).

Do d6 ham sb d3 cho ¢6 1 cuc dai. Chon A

Cau30: [SOBNL1]Chohamsd y= f(x) lién tuc trén R va c6 do thi nhu hinh v&.

=

C6 bao nhibu gia tri nguyén cia tham s6 m dé phuong
| 3sinx—cosx—1 |
|2cosx—sinx+4|

j=f(m2 +4m+4) (1) c nghiém?

trinh



o>
72}
O~

A.3. B. 4. C.s. D.V

Loi giai
Cich 1: PP tu luin truyén thong
Dit ¢ = 351nx—c?sx—l < (2t+1)cos x—(1+3)sinx =—1-4¢ (*).
2cosx—sinx+4

Phuong trinh (*) ¢ nghiém < (2¢+1)" +(¢+3)" 2 (41+1)’ & —19_13151 ,
Suy ra OS|t|Sl.
Tuddthi y=f(x) taco

* y=f(x) dong bién trén [0;+00)

*m? +4m+4=(m+2)2 e [0;+00) .

“l<[ore0)

|3sinx—cosx—1|

Nén f(

= f(|t|)=f(m2+4m+4) <:>|t|=m2+4m+4

j:f(m2+4m+4)

|2005x—sinx+4|

Phuong trinh (1) c6 nghiém < 0<m’ +4m+4<l<m’ +4m+4<1 & -3<m<-1.
Do meZ:>me{—3;—2;—1} = Chon A.

Cach2: pp ghép truc:
Dit ¢ = 3s1nx—09sx—l < (2 +1)cosx—(1+3)sinx =—1-4z (*).
2cosx—sinx+4

Phuong trinh (*) c6 nghi¢m < (2t+1)2 +(z+3)2 2(4t+1)2
<:>11t2—2t—930<:>—19—1£t£1 .

Suy ra 0£|t|§l.

y=f(m2+4m+4)

e (6§

Dua vao d6 thi trén [0;1]ham sb f (|¢]) uong dong bién.
Yéu cau bai toan < dudng thing y = f(m2 +4m+ 4) ¢6 diém chung voi do thi y = f(|t|)

e f(0)<f(m’ +4m+4)< (1) 0<m’ +4m+4<] & 3<m<-1.



Do me Z=>me{-3;-2;-1} = Chon A.

Cau31: Chohamsd y=f (x) ¢6 @6 thi nhu hinh bén duéi.
N

=Y

2
C6 bao nhiéu gia tri nguyén cta tham s6 m sao cho phuong trinh f (46;21+ 2] +1=m co
X +x +
nghiém?
A. 4. B. 2 C.5. D. 3.
Loi gidi

Cach 1: PP ty ludn

; 6x” S VSRS b
bat u:#+2_ TacO U =—>.

X +x+1 (x4+x2+l)

x=0
Cho u'=0<
x==1



T |—00 0 +00
u/ + 0 e
4
u / \
2 2

Bai toan trd thanh tim m nguyén dé phuong trinh 1 (u) =m—1 c6 nghiém u e [2; 4] .
Dua d6 thi bai ra suy ra f(u)=m—1 co nghiém < 1<m—-1<5 < 2<m<6.
Cach 2: Phuwong phap ghép truc

Buwdérc 1: Ghi nhé f(x) c6 cuc tri hoanh @ x=1; x=2.

? —12x%° +12
Bu’('rc2:Détu:46++2 :u':sz
X +xT+1 (x4+x2+1)
x:
Cho u'=0<:>{
x o0 -1 ] I +an
' ] g - 0 + 0 -

3 2/4\;,/74\3
fiu) j/f\j/j\j

Suy ra f(u)zm—l conghiém < 1<m—-1<5 <2<m<6.

Ciu 32: Chohamsd y=f (x) lién tyc trén R c6 bang bién thién nhu hinh v&

N N



Hoi phuong trinh 2 f (x2 - |x|) =5 ¢6 bao nhiéu nghiém.

A. 4. B. 6.

e
=
=

. 5.
Loi giai
Chon C
Phuwong phap ghép truc
Tacs 2/ (¢ ~[e) =5 = /(¢ ~}) =3

Xétham s g(x)= f(x2 —|x|).

A \ \ A < A A 3 5 r [N v~ r [N \ A
bay la ham so chan nén néu phuong trinh g(x) = 5 c6 nghiém x, thi cling c6 nghi¢ém la —x, nén

ta chi can xét véi truong hop x> 0.

Vi x>0 ta dugc h(x)zf(xz—x).
< 2 1
Patu=x"-x,u'=2x-1=0 <:>x=5.

Ta c6 bang bién thién tong hop:

1

x 0 2 + o0
1 1

Uu 0 2 0 7 + o0

Tur d6 suy ra phuong trinh h(x) =§ cd 4 nghiém phan bi¢t duong.

Suy ra phuong trinh g(x)= % c6 8 nghiém phan biét.

Cau 33: Chohamsé y= f(x) xdc dinh va lién tyc trén R va c6 do thi nhu hinh v&



S gia tri nguyén cua tham s6 m dé phuong trinh 7.f (5 —2J1+3cosx ) =3m—10 c6 dang hai
nghiém phéan biét thuéc doan [—%,%} la
A. 4. B. 8. C.6. D.5.
Loi giai
Chon C
Céach 1: Phwong phap tw luin:

7/ (5-21+3c0sx)=3m-10, VXE{—%%}. (*)

Pit 1 =5-2y1+3cosx. (1)

3sinx

=——:;1'=0=>x=0.
v1+3cosx

!

(VR
Ny

Nhan xét:

|t>3 . T
+) Véi <1’ suy ra phuong trinh (1) khong c6 nghiém thude —3;3 .
<

/i

+) Véi ¢ =1, suy ra phuong trinh (1) ¢6 mdt nghiém thudc {—3,5} .



T
+) Véi 1 <t <3, suy ra phuong trinh (1) c6 hai nghiém thudc [—5,5} .

Lic 6, phuong trinh (*) tro thanh 7 (1)= 2219
3m-10__, I
Pé phuong trinh (*) c6 ding 2 nghiém thi 7 = 10 -
3m—-10 ——<m<—
-2< - <0 3 3

Vi meZ nén me{—6;—l;0;1;2;3}.

Viay c6 6 gia tri nguyén thoa diéu kién bai toan.

Cach 2: Phuwong phap ghép truc

co 7.f(5—2\/1+3cosx)=3m—10 @f(s_zm):?’m—lo (1)

7

Pbat u=5-2+1+3cosx, vdi x e [—%,%} .

, —3sinx

3sinx

u =-—=»2. =
2\/1+3cosx \/1+3COSX

u'=0x=0 (do xe[—z;—})

T
22

Lép bang bién thién cua ham s6 f ()

5 0

T

R

- 0 =

3~ | —T3
-—g_‘\ ; //z/

flu)

e NS

Tir bang bién thién suy ra: D& phuong trinh (1) ¢6 ding hai nghiém phan biét thi:

3m-10
7

_ __- < -
3m710S0 3<m_3

—4 m=-6

-2<

Vé&i m 14 s6 nguyén ta dugc m e {-1;0;1;2;3;-6} .

Vay co tat ca 6 gia tri cia m.



Cau 34: Chohamsd y = f(x) c6 bang bién thién nhu sau:

1
x | —00 2 0 2 +00
y/ — 0 + 0 — 0 +

—+00

NN,

S6 nghiém thudc doan {— %,577[} cta phuong trinh 5 f (cos2 X —Cos x) =11a

A. 12, B. 11. C.9. D. 10.
Loi giai

Phwong phap ghép truc

. T 5w
Dit u = cos’ x—cosx, xe{—z;—]

2
u' =-2sinxcosx+sinx.
sinx =0 x=0;7;2x
u'=0< 1 < 7w St Trx-
COSXx =— xX=t—;—;—
3°'3°3
I ™ N -
x| 2 3 O 3 ™ 3 T B 2
u’ - 0 +0—0+0 — O+ 0— 0 -+
2
/ N\
u 0 0 0 0 0
\_1/ N 1/ \1,/\1,/
4 4 4 4

f(u)

Khi do, phuong trinh 5 /' (cos® x—cos x) =1 & f () :% ¢6 10 nghiém phan biét.



