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BAI 1- KIEN THU'C NEN VE PO THI

Do thi ham sé c6 rit nhiéu diéu thii vi xung quanh né. Trong bai hoc nay, chiing ta
cung nhac lai mot so kién thirc quan trong, nham sw dung chung dé gidi quyét cdac bai
todn do thi ngi dung phdn twong giao do thi

I.  PONPIEU-CUC TRI

Gid sirham s6 y = f(x) lién tuc trén R va c6 d6 thi nhu hinh v&

N Y1

Y2i----- :

e Ham s dong bién trén (—0;a),(b;c), (e;+0o0). Ham sb nghich bién trén (a;b),(d;e).

e Ham s6 khong d6i (1a ham hang) trén (c;d )

e Ham sé co cac diém cuc tri 1a a, b, e, trong d6 x=a la diém cuc dai, x=b, x=e 1a cac diém
cuc tiéu.

e Ham s c6 gia tri cuc dai y,, gid tricuc tiéu V.

e DO thi ham s6 ¢6 3 diém cyc trj ¢ toa do 1a (a3,); (b;y,) va (e:f(e)).

e Céc diém x=c, x =d khong phai la cac diém cuc tri.

II. TUONG GIAO

e 84 nghiém ctia phuong trinh £ (x)=g(x) 1a sb giao diém ciia d6 thi ham s6 y = f(x) va dd thi
ham sé y = g(x)

e 86 nghiém cua phuong trinh f(x)=0 1a s6 giao diém cua d6 thi ham s6 y = f(x) va truc
hoanh.

e 86 nghiém ctia phuong trinh f(x)=m la s6 giao diém cua d6 thi ham s6 y = f(x) va duong
thang y =m.

e Dothihamsd y=f(x) va y=g(x) tiép xtc véi nhau khi h¢ {f(x) =8(%) c6 nghiém.

/'(x)=g'(x)
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II. CAC PHEP BIEN POI PO THI
1. PHEP TINH TIEN VA LAY POI XUNG

Cho ham s& y = f(x) ¢6 do thi (C). D) thi ciia cac ham s sau duoc x4c dinh thong qua (C)

Néu m > 0, tinh tién d6 thi (C) 1én trén m don vi
y=f(x)+m . N C .
Néu m <0, tinh tién do thi (C) xuong dudi —m don vi.
Néu m > 0, tinh tién d0 thi (C) sang tréi m don vi
y=f(x+m) . s N .
Néu m <0, tinh tién do thi (C) sang phai —m don vi.
y=—f(x) Léy dbi xtmg v6i (C) qua truc hoanh
y=/1(-x) Léy d6i xtmg v6i (C) qua truc tung

Phdn 1: Phan d6 thi cua (C ) khong nam phia dudi truc hoanh
y= |f (x)| Phdn 2: Phan d6i ximg qua truc hoanh ciia phan d6 thi cta (C ) phia

dudi truc hoanh

ye f(|x|) Phd:n I Phe:in dﬁ? thi cua (C) r}ém bén phai truc tung
Phan 2: Phan doi xttng v6i phan 1 qua truc tung.
Bude 1: Tl d6 thi (C) suy ra dd thi ham s6 y = f(|x|) (L)
r=lr (K Bude 2: T dd thi (L) suy ra d thi ham s6 y =| £ (|x])|-
Vi du minh hoa

Xeétham sé f (x) =221

, 46 thi cac ham s6 y =|f (x)

.y =£ () »=|£(|x{)] c6 6 thi nhu hinh

X —

T

0
i SRR ) 2 0 e

2|x|+1
x|~

2x+1

f(x)= 2x+1

-1 y=|f (%)= 1 y=r()=T5— | »=|r ()=

2. KET HQP PHEP TINH TIEN VA LAY POI XUNG
Cho ham s y=f(x) c6 d6 thi (C). Thyc hién céc phép bién doi do thi d¢ ra do thi ham sb
y=f(|x+m|) va y=f(|x|+m).

Vé6i ham sb g(x)zf(|x+m

), dat h(x)zf(|x), khi do h(x+m)=f(|x+m|)=g(x). Vay ta thyc hién
phép bién d6i do thi: y = f(x) > y= f(|x|) —>y= f(|x+m|) bang cach:

e Budc 1. Tao ra dd thi ham sé y = f(|x

). goi d6 thi nay 1a (C') bang phép bién doi o thi 1y dbi

xtng qua truc tung da c6 & phan trén.

Thay Dé Vin Dirc — fb.com/dovanduc2020 7



‘ﬁ, Thay D6 Vin Pirc — Khéa hoc ONLINE mén Todn Ding ki hoc — Inbox thiy

e Budc 2. Tao ra d6 thi ham s6 f (|x+ m|) bang cach tinh tién do thi ham s6 (C ') sang phai hodc sang
trai 1 lwong |m| don vi.

Vi du:

(C):f(x)=x"+2x-1 (C): f(|x]) =2 +2[x| -1 (C"):y=rf(jx+1)

Véi ham s6 g(x)= f(|x|+m), dat h(x)=f(x+m), khi d6 h(|x|)=f(|]x]+m)=g(x). Vay ta thyc hién
phép bién d6i dd thi: y = f(x) >y = f(x+m)— y = f(|]x|+m) bang cach:

e Budc 1. Tao ra do thi ham sé y = f(x+m), goi dd thi nay 1a (C') bing phép bién doi do thi tinh
tién sang trai hodc sang phai 1 luong |m| don vi dd hoc & phan trén.

e Budc 2. Tao ra d6 thi ham s6 f (|x| + m) bang cach giit nguyén phan bén phai truc tung cia (C ') va
lay d6i xtmg véi phan nay qua tryc tung.

) Y Y

(C):f(x)=x2+2x—1 (C'):yzf(x+1) (C"):yzf(|x|+1)
3. PHEP CO DAN PO THI

Bai todn 3: Cho ham sé y = f(x) c6 d6 thi (C) Xét ham sé y = f(ax) (a #* O) c6 db thi C

Goi M(x,;y,) 1a 1 diém bét ky thudc (C), ta c6 y, =f(xo)=f(

a

j Do d6 diém M' [x_ j thudc
a
(C'). Goi H(0;y,) thi H la hinh chiéu ciia M va M’ lén Oy; HM = (x,50); HM' = (x_ Oj Do dé
a
HM'ZlHM.
a
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y Y y
T x Z
o /1 (0 1 . (0
2
2
y=f(x)=x - y=f(2x)=4x » y=r|-3 T

Nhu vay, néu a >0, ta thiy ring dd thi ham s6 y= f (ax) dwoc xac dinh bang cach co vao hodc din ra tir
d6 thi ham s6 y = f(x).

e Néu ae(0;1), ta thuc hién phép dan do thi.

e Néuae (1;+0), ta thuc hién phép co dd thi.
Néu a<0,tacd y=f(ax)= f((—a).(—x)) nén khi thyc hién bude co vao hodc din ra xong, ta thuc hién
thém budc lay dbi xting qua truc tung.
IV. MOT SO HE QUA CUA CAC PHEP BIEN POI PO THI

1.SO PIEM CU'C TRI CUA HAM SO y =/ (x)|

Ham sb y = | f (x)| c6 sb diém cuc tri bang s6 diém cyc tri ciia ham s y = f(x) cong v6i s6 nghiém
don va so nghiém boi 1¢ ctia phuong trinh f(x)=0.
e x, la nghiém don ciia phuong trinh f(x)=0 néu ta co thé phan tich f(x)=(x-x,).g(x), trong do
g(x,)#0.
e x, la nghiém boi chin cua phuong trinh f(x)=0 néu ta c6 thé phan tich f(x)=(x-x, )Zk g(x)
keN", trongdo g(x,)#0.
e x, la nghiém boi 1¢ cua phuong trinh f(x)=0 néu ta c6 thé phan tich f(x)=(x—x,)"" .g(x),
keN",trongdo g(x,)#0.
2. SO PIEM CUC TRI CUA HAM SO y = £(|x]).
Goi a 1a s6 diém cuc tri duong cua ham ) yv=f(x). S6 diém cuc tri cia ham sd y= f(|x|) la
e 2a+1 néu x=0 1a 1 diém cuc tri cia ham s6 y = f(|x|)
e 24 néu x=0 khong 1a 1 diém cyc tri cia ham s§ y = f(|x|)

3.SO PIEM CUC TRI CUA HAM SO y = f(ax+b)+c

Hamsé y= f(ax+b)+c (a#0) c6 sé diém cuc tri bing véi s6 diém cyc tri ciia ham y = f(x). Néu

x, lal diém cuc tri ciia ham s6 y = f(x) thi ham s6 y = f(ax+b)+c c6 diém cuc trj tuong ung 1a
x —b N x —b

= (thbaman ax+b=x, & x=—"—).
a a
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BAI 2 - PON PIEU HAM HGP KHONG THAM SO

Chiing ta chwa siv dung phwong phdp ghép truc cho nhiing bii todn phéin nay (méc di
déu co thé sur dung dwgc), va trong khuon kho cuon sdach, ta chi tdp trung vao mang
khong co tham so

1. KIEN THUC NEN TANG

Xétham s6 y = f(x) lién tuc trén R va c6 d6 thi nhu hinh v& sau

y=7F(z)

Tir do thi, ta c6 mot s6 nhan xét vé phuong trinh f(x)=0:

e Qua dd thi, ta c6 thé thdy: f(x) ddi dau dang 3 1an qua cac diém —3; -2 va 1, nhimg diém nay 1a
cac nghiém don va nghiém bdi 1é cua phuong trinh f (x) =0 (nghiém x=-3 va x=1 la nghiém

don, nghiém x =-2 la nghiém boi 1¢).

u(x)=-3 (i)
. =-2 (i .
Béy gio ta xét ham s6 u(x),taco f(u(x))=0< u(x) (i) . Ta ¢6 1 s6 nhan xét nhu sau
u(x)=0 (iii)
u(x) =1 (iv)

e Cécnghiém cila phuong trinh (iii) khong lam cho f (u(x)) déi déu

e Céc nghiém don hodc nghiém boi 1¢ cta cac phuong trinh (i), (ii) va (iv) lam cho f(u (x)) doi
dAu, cac nghiém boi chén khong lam cho f (u (x)) ddi dau.
Luu y: Néu ham s6 f(x) va u(x) co6 dao ham trén R, xét ham sé g(x)=f(u(x)) thi
u'(x)=0
/'(u(x))=0
s& khong lam cho f ’(u (x)) d6i diu. Hay néi cach khéc, nhitng diém lam u'(x) ddi ddu ciing s& lam cho

g'(x) dbi dau.

g'(x)= u’(x).f'(u(x)) . Taco g'(x)=0< . Khi d6 nhing diém x, lam cho u'(x) ddi dau

Vidu: g(x)= f(x“) co g'(x)= 4x3f'(x4), do do g'(x) chéc chan d6i diu qua x=0 do diém x=0 lam

doi dau cua ham s6 u' =4x°.

10 Thay D6 Viin Pirc — fb.com/dovanduc2020
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2. HAM HQP KHONG CO THAM SO

Vidy 1. Choham sd y = f(x). Ham s y = f'(x) c6 do thi nhu hinh v&.

Hamsd y= f (xz) nghich bién trén khoang nao sau day?

A. (-2;-1). B. (2;+ ). C. (1;2). D. (-1;1).

Phdén tich va gidi bai todn

bat g(x) =f (x2 ) Bai toan yéu ciu tim khoang nghich bién cta ham sb g(x), nghia 1a ta cdn quan
tim t6i bt phuong trinh g'(x) <0< 2xf"(x") <0< xf'(x*) <0. Téi day ta c6 2 huéng giai sau
x20

f’(xz)SO'

x<0
f'(x2)20

e Hudng 2: Tim cac diém lam cho g'(x) d6i dau, tir d6 xac dinh dau cua g'(x).

e Hudng 1: Chia hai truong hop: TH1 { va TH2 {

O day khi giai toan trac nghiém, huéng 2 s& to ra wu viét hon va dé& lam hon. Dé xac dinh cac diém
lam cho g'(x) doi déu, ta c6 thé thuc hién nhu sau:

e Budc 1: Tinh g'(x), giai phuong trinh g'(x)=0< x=x;x=x,;...

e Budc 2: Quan tdm xem céc nghiém x; 1a nghiém don, hay nghiém boi chin, hay nghiém boi 1¢.

Néu 14 nghiém boi chin thi ta khong dién vao bang xét dau (vi né khong lam thay d6i ddu cua

g'(x)).
x=0
v=0 JES x=0
Xétg'(x)=2x.f'(x2):>g’(x)=0© 2 = | x=+1.
f(x )=0 x* =1
x=%12
x’ =4

Chu y rang cic nghiém nay déu 1a cac nghiém don nén y’ ddi ddu 5 lan, ngoai ra d& thay v6i x > 2 thi
y'= 2xf'(x2) >0 nén ta c6 bang xét diu y':
x |- -2 -1 0 1 2 +o0
-0 + 0 - 0 4+ 0 - 0 +
Tir d6 ham s6 y = f(x”) nghich bién trén khoang (1;2).

Luu y: Néu f’(xo) =0 nhung f'(x) khéng doi dau qua x = Xy, thi khi do tdp nghiém cua phuwong
trinh f’(u (x)) =0 chita cac nghiém cua phuong trinh u(x) =Xx,, nhung cac nghiém nay sé khong

lam cho f'(u(x)) doi ddu, nén ta cé thé bo qua phirong trinh u(x) =X, khi xét g’(x) =0. Dé minh

Thay Dé Vin Dirc — fb.com/dovanduc2020 11
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hoa diéu nay, ta hdy cing quan st vi du sé 2. Ngodi ra, thay vi vé bang xét dau y', ching ta c6 thé vé

1 truc s0 minh hoa dau cua y' nhw hinh dudi

2 -1 0 1 2 X,
~0+0-0+0-0+ Y
Vidy 2. Choham sd y = f(x) c6 bang xét dau dao ham nhu sau:
X | —0 -2 0 2 +00

f,(x) | + 0 — 0 + 0 _

: 1 e , e an
Hamso g (x) =f (x + —j nghich bién trén khoang nao trong cac khoang dudi day:

X
A. —1;0 . B. l;2 . C. —2;—1. D. 0;l .
2 2 2 2
Giai
Phdn tich va gidi bai todn

2
Ham s6 g(x) c6 TXD: R\{0}. Ta cé: g’(x)z(l—%)f’(x+lj=x 2_1f’(x+l].

X X X X
5 x=x=I
x =1=0 {
Do do6 g'(x)=0< 1 S| x+—=-2
flx+—1=0 x
o 1
x+—=2
L X

Phuong trinh X4 =2 va x+L=2 ddu chi ¢é nghiém kép, chu y ring XS4 VA x+L-2 déu
X X X X

d6i déu khi x qua 0. Tir d6 ta c6 tryc s6 minh hoa déu cua g'(x) nhu sau:
—.1 0 1 x

270 2?2 || ? 0 ? g®

Viéc xac dinh dau cua g’(x) trén (1;+oo) rat don gian, ta chi can cho x bai 1 gia tri bat ki thudc

(I;400) (vi du x=2 hodc x—>+o0), khi do x+l>2 nén f'(x+lJ<O, ma x’—1>0 nén
X X
g'(x)<0.

Tuong tu véi viée xét dau ctia g'(x) trén khoang (—o0;—1), ta chi cin cho x 1a 1 gia tri bat ki thuc
, . 1 1
(—oo;—l), chang han cho x=-2 hodc x — —o, khi d6 x+—<-2= f’(er—] >0, ma x’-1>0
X X
nén g'(x)>0.
Chu y rang cac nghiém —1 va 1 1a cic nghiém don cia g'(x) =0 nén khi x di qua cic diém do,
g'(x) c6 su doi dau. Tir d6 ta hoan thanh truc s minh hoa diu cua g’ (x) nhu sau:
-1
+ 0 -

x:
- g

[ =)

(=N o

_|_
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. . . . o 1
Qua bang xét dau nay, ta thay ham so g (x) nghich bién trén (—E;Oj.

Nhén xét: Hoc sinh rdt dé bo qua diém x =0 khi xét bang xét dau ciia g’(x), va chii ¥ rang khi x di
qua 0, g'(x) cé thé doi ddu hay khéong doi dau.

3. HAM SO F’(AX+B)+C

Vi dy 1. Cho ham s6 y = f(x), do thi ham s6 y = f’(2—x) nhu hinh v& Ham s6 y = f(x) nghich bién

trén khoang nao trong cac khoang sau day

—5 —3 3 =z

A. (2;3). B. (3;5). C. (5:7). D. (7;9).
Giai
Phdén tich va gidi bai todn
Bai toan yéu cdu tim khoang nghich bién ctia ham sé f (x), dua ta dén cau hoi: V6i x thudc khodng
ndo thi f'(x)<0. Trong bai toan ny, d¢ bai cho ta biét thong tin vé d6 thi ham sé y = f'(2-x), 1o
rang ta can tan dung thong tin nay dé giai bat phuong trinh £ '(x) <0. Toi day ta co 2 hudng xtr ly
e Hudng 1: Str dung phép bién doi do thi, dra dd thi y = f'(2-x) > y = f'(x).

e Hudng 2: Doi bién dén tan dung dd thi y = f'(2-x).

R rang viéc xir Iy bai toan theo hudng 1 s& kho khan va rat d& gy nhdm 13n, trong khi d6 ta xir 1y bai
toan theo hudng so 2 s€ trd nén rat don gian nhu sau:

Xét bat phuong trinh can quan tam: f’(x)<0.
D¢ tan dyng d6 thi ham s6 y = f'(2—x), tadat x=2-¢,khido f'(x)<0< f'(2-1)<0.

Trén hé truc toa o Oty, ta v& d6 thi ham s6 y = f'(2 —t) (hinh vé&)
Yl

=5 =3 3 ¢

Ta thay ngay dugc f'(2- trong nhitng khodng lam cho d6 thi ham s6 y = f'(2—¢) ndm bén

<3

1)<0
-5<t
>

duéi truc hoanh, nghia la L

Thdy D6 Viin Pirc — fb.com/dovanduc2020 13
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-5<t<-3 -5<2-x<-3 5<x<7
Tur d6 f’(x)£0c>f'(2—t)£0<:{ { @[ .

t>0 <:> 2—-x20 x<2

Vay ham s6 £ (x) nghich bién trén (5;7).

Nhin xét: O loi gidi trén, ta da rit khéo 1éo tao ra moi quan hé giita bat phirong trinh f '(x) <0 va
do thi ham sé y = f'(2—x) bang phép doi bién x =2—t. Chii ¥ rang véi méi gid tri x € R, ta ¢é duy

nhat 1 gia tri t e R théa man.

Vi dy 2. Cho ham s§ y = f(x) c6 dao ham lién tyc trén R. D6 thi ham s6 y = f’(x3 +2x° +2x) duoc cho

nhu hinh bén dudi

Y
N\ T
A
Biét ham s6 f (x) dong bién trén khoang (a;b). Héi khoang (a;b) chira toi da bao nhiéu gid tri nguyén?
A. 36. B. 35. C. 34. D. 33.
Giai

Phan tich va gidi bai toan

Bai toan yéu cau tim x dé f’(x)20. Kho khin ciia ching ta 1a gia thiét cho do thi ham s
y= f’(x3 +2x° + 2x). Dé tan dung d thi ham s nay, ta sir dung phép ddi bién x = +2¢ +2¢.

bat g(t) =L +20+2 = g'(t) =31 +4t+2. Ta thay g’(t) >0VteR nén g(t) ddng bién trén R.
Ngoai ra tliTOg(t) = —o0; tlirgg(t) = +oo, Tir d6, véi mbi gid tri x € R, ludn co 1 gia tri ¢ duy nhat thoa
man x =7 +202 +21. Dat x=g(1) =1 +2t* + 2.

Xét bt phuong trinh f'(x) 20 < f'(£ +22 +2¢)20 (i).

Tir d6 thi ham s6 y = f'(x" +2x° +2x), xét hé truc toa d Oty, ta c6 dd thi ham s& f"(£*+2¢* +2t)

(nhu hinh v§)
Y

t

N\
90 A
Tir do thi, ta cé: (i) < -3<1<2 < g(-3)<g(r)<g(2) & -15<x<20.
Do @6 (a ;b) c (—15;20) nén (a ;b) chira nhiéu nhat 34 gia tri nguyén.
Nhin xét: Pdy la bai todn twong doi khé, dic biét con bdy hoc sinh ¢ budce cudi cing khi @é bai hoi
khoang (a ;b) 6 thé chira t6i da bao nhiéu gid tri nguyén, chii ¥ rang day la khoang, nghia la khodng

nay khéng thé chiva cac diém —15 va 20. Nhiéu hoc sinh chon ca 2 diém nay nén ra phwong én la 36
ddn dén dép an sai.

14
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Vi dy 3. Cho ham s6 y = f(x) c6 dao ham trén R. Ham s6 y = f"(2x—3)—2 c6 dd thi nhu hinh v& bén.

Khoang nao sau dy la khoang dong bién ctia ham s6 y = f ()

Y

A. (—o0;-3). B. (-3;-1). D. (3;+).
Giai
Phdén tich va gidi bai todn
Su khac biét 16n nhat & bai toan ndy va céc bai toan trén, d6 1a dé bai cho ham sé y = f’(2x-3)-2,
c6 thém —2 & cubi. Y tudng giai toan van vay, ta s& cd ging tao ra mdi quan hé giira bat phuong trinh
£'(x)=0 vadd thi do.
Biang phép dit x=2t-3= f'(x)20< f'(2t-3)20. Van & bai toan la cho d6 thi ham
y=f"(2x-3)-2, do d6 ta cd 2 y tudng dé tiép tuc lam
e Y tuong 1: Tao ra dd thi ham s6 y = f ’( 2t —3) (trong hé truc Oty) bang cach tinh tién do thi
ham s6 y = f"(2t—3)-2 Ién trén 2 don vi.

e Y tuéng2: Taora f'(2t—3)—2 bang bién ddi don gian: f'(2t-3)20< f'(2t-3)-22-2.

Viéc thyc hién y tuong 2 t6 ra don gian hon.
Trén hé truc toa d6 Oty, ta v& d6 thi ham s6 y = f'(2t-3)-2
Yy

Tur d6 thi, ta thdy (z) dung trong cac khoang ma d6 thi ham sé y=f ’(2t—3)—2 nam trén duong
thing y=-2, khido 1<1<3 &< -1<2t-3<3< -1<x<3.
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4. BAITAP LUYEN TAP

1.

Cho ham s6 y = f(x) c6 dao ham trén R. D4 thi ham s6 y = f'(x) nhu hinh v&.

Yy
Xétham s6 g(x) = f(x* —2). Ménh d& nao duéi ddy sai? /
. ) . -1 0 2 x
A.Ham so g(x) dong bién trén khoang (2;+0). w
B. Ham s6 g(x) nghich bién trén khoang (-1;0).
C.Ham 6 g(x) nghich bién trén khoang (0;2).
D. Ham s g(x) nghich bién trén khoang (—oo;— 2).
2. Chohamsd f(x) c6 dao ham va lién tyc trén R. Biét ham sé y = f"(x) c6 dd thi o
nhu hinh v& bén. Hoi ham sé y = £ (2x> ~1) dong bién trén khoang nao dusi day? .
A (—V2;5-1). B. (-131).
C. (—1;\/5). D. (O;+oo).
3. Chohamsé y= f(x) c6 bang bién thién nhu sau
X |—oo —2 0 2 +00
Hamsb y=f (x - 2 dong bién trén khoang nao?
A. (2;+). B. (0;2). C. (-2;0). D. (—0;-2).
4. Cho ham 6 y=f(x) c6 dd thi y=/'(x) nhu hinh vé&. Ham s6 g(x)=f(x*~5) nghich bién trén
khoang nao trong cac khoang dudi day:
Yy
A. (<4i-1). B. (zgj C. (<151). D. (1:2).
5. Chohamsd y=f"(x—1) c6 dd thi nhu hinh vé. Ham s6 g (x)= f(e"z - 2) nghich bién trong khoang
nao dudi day?
Yy
B ’
A. (-1,0). B. (vin2;+in5). C. (—/m2;0). D. (—o0;-1).
16 Thay D6 Viin Pirc — fb.com/dovanduc2020
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6.

10.

11.

Cho hamsb y = f(x). Hims6 y = f'(x) c6 d6 thi nhu hinh v& Y

Ham s y:f(x2 —1) dong bién trén khoang nao? _1/J0 l/m
A. (-1;1). B. (—0;-+2). /

C. (0;1). D. (1:42).

Cho ham sé y = f(x). Biét ham s6 y = f"(x) c6 do thi nhu hinh v& y
bén dudi. Him sb y = f (3 - xz) dong bién trén khoang /\
A. (-1;0). B. (0;1). _/ o 2 =

C. (-2;-1). D. (2;3). 1\\/

Cho ham s6 y = f'(x) lién tyc trén R va ham sé y = f'(x) c6 d6 thi nhu hinh Y1
vé. Him s6 g(x)= f (1 +2x— xz) dong bién trén khoang nao dudi day? \
2\/‘/0

A. (-1;0). B. (0;1).
C. (2;3). D. (-1;1).

Gia su f(x) 12 mot da thirc bac bon. Do thi ham sb y = f'(l —x) dugc cho  yh
nhu hinh v& bén. Hoi ham s g(x)=f (x2 —3) nghich bién trén khoang nao
trong céac khoang sau
A. (1;2). B. (-2;-1).
C. (0;1). D. (—1;0).

Nguon: Thi thir 1an 1 — THPT Chuyén Pai hoc Vinh Nghé An — Nam 2020-2021
Cho ham s6 y = f(x). P4 thi ham s6 y = f’(x) nhu hinh bén dudi.

T

Y

Ham s6 g(x) =f(\/x2 +2x+3 —x +2x+2) dong bién trong khoang nao sau )

day: \

A. (—oo;—l). B. (—oo;%} o 1T~% "
1

C. (E;+ooj. D. (—1;+).

Cho ham sé y = f(x), hamsé y= f’(x) lién tuc trén R va c6 dd thi

)
nhu hinh vé.
—3 2/ =z
Ham s6 g(x)=f(x* ~2)+3f(2~2x)+1 nghich bién trén khoang nao / 0’\/
trong cac khoang sau:
A. (051). B. (-2;-1). C. (1;2). D. (-1;0).

Ngudn: Dé thi thir tét nghiép THPT 2020 mon Toan lan 1 truong THPT thi x3 Quang Tri
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12. Chohamsb y= f(x) c6 dao ham lién tuc trén R, bang bién thién ciia ham sé y = f'(x) nhu sau:

x |- -1 1 +o0
4 +00
e T T~
—00 -2
S6 diém cyc tri cia ham sé y = f(x2 + 2x) la:

A. 7. B. 5. C. 1 D. 4.
13. Chohamsd y = f(x) c6 dao ham 1a ham s6 f’(x) trén R. Biét rang ham s6 y = f(x+2)-2 c6 dd

thi nhu hinh v& bén duéi. Hoi ham sé f(x) nghich bién trén khoang nao?

Lol

0

A. (-3;-1),(1;3). B. (-1;1),(3;5). C. (—0;-2),(0;2). D. (-5;-3),(-1;1).
Ngudn: Dé thi HK1 — Chuyén Dai Hoc Vinh Nghé An - Nam 2020-2021
14. Cho ham s6 y=f(x), ham sé y= f'(3x+1)+2 c6 @6 thi nhu hinh v&. v

Hoéi ham s y = f(x) ddng bién trén khodng nao sau day?

A. (—oo;—4). B. (—4;—2).
C. (-2;2). D. (2;+).

15, Chohamsé y = f(x), biét dd thi ham s6 y = f*(x* +1) nhu hinh v&

Y

Ham s6 y = f(x) dong bién trén khoang nao?

A. (—0;2). B. (2:4). C. (4;9). D. (9;+x).
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DAP AN

1B 2A 3D 4B 5D 6C TA 8B 9D 10A
11D 12B 13B 14C 15D
Cau 1. Chon B
2r=0 x=0 x=0
Ta co: g’(x)sz.f'(x2 —2) suy ra g'(x):0<:> f’(x2 _2):0<:> ¥ -2=-lo|x’-2=-1 (l)

xX-2=2

x* =4 (ii)

Tir d6 thi ham s6 y = f'(x), ta thdy f’(x) khong d6i déu khi x di qua diém -1, do d6 toan b céc

nghiém ctia phuong trinh (i) khong lam cho f '(x2 - 2) d6i dau, hay néi cach khac, khi giai toan tric

nghiém ta c6 thé loai bo phwong trinh (i ) ra va xét du nhu binh thuong s& khong lam anh hudng t6i

két qua cua bai toan

Phuong trinh (ii) ¢6 2 nghiém don la x=2 va x=-2.

Cht y ring khi x>2, x*-2>2= f'(x*~2)>0, do d6 g'(x)>0. Ta c bang xét déu g'(x) (theo

phuong phép tric nghiém) nhu sau:

Tir bang xét déu trén, ta thiy phét biéu ham s6 g(x) nghich bién trén khoang (—1;0) 1a sai.

x oo

-2

0

2

+00

¢'(x)|

0 + O

0

J’_

Luu y: Bang xét diu chuan cua g'(x) khi trinh bay tu luén nhu sau:

r |

A

-1

0

1

+00

g(v)]

Cau 2. Chon A

-0

+

0 +

0

Xétham sé g(x)=f(2x" 1) c6 g'(x)=4x.f"(2x* -1).

Taco: g'(x)

Phuong trinh (i) c6 nghiém kép x=0, nén f'(zx2 - 1) khong dbi déu khi x di qua diém 0.

0

4x=0

f(2x -1)=

=
0

x=0

2x* —1=-1
2x*—1=1
2x*—1=3

Phuong trinh (ii) ¢6 hai nghiém don x=1 va x=-1.

Phuong trinh (iii) c6 hai nghi€ém don x = V2 va x=—2.

0

NG
0

Vay ham sé g'(x) déi ddu 5 lan qua céc diém —J2;-1;0;1;+/2, cht ¥ ring v6i x>+2, 2x*—1>3

f'(2¥-1)>0

nén
4x>0

= g'(x)>0. Tir d6 ta c6 bang xét dau:

Thay D6 Vin Pirc — fb.com/dovanduc2020
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x| 2 -1 0 1 2 +o0

g’(x)‘—0+0_0+o_0+

Tir bang xét dau trén, ta thiy ham sé g(x) dong bién trén (—\/5 ;= 1).
Ciau 3. Chon D

x=0
=0
x x=\2
T ’ [ 2 f!( 2 2) ' 0 x:() X2—2:—2 \/E
a Co: =2zZX. X — suy ra == = = = - .
y y y fr(xZ_z)ZO x2_2:O X 2
X =
2 —
x°=2=2 =0

Tir gia thiét, f"(x) déi diu qua cdc diém —2;0;2 nén )’ ddi dau qua cac diém O; V2 -2:2,-2
(do x =0 la nghi¢m boi 1&, cac nghiém con lai déu la nghiém don).
Chi § réng v6i x € (2;+00) thi x* —2€(2;+%) nén f'(x*~2)<0, dod6 y' =2xf"(x* =2)<0.
Tur d6 ta co thé x4c dinh d4u cta y' thong qua truc s6 minh hoa nhu sau:
2 V2 0 V2 2 X,
+0-0+0-0+0~—- Y
Tir d6 ta c6 khoang dong bién 1a (—o0;—2).
Céau 4. Chon B

x=0 x=0

¥’ -5=-4 |x=t%I
Tach: ¢'(x)=24f'(x' 5) = g'(x)=0e| , e

x*=5=2 X=i\/7

Chu y rang voi x — +oo, x2—5—>+oo:>f'(x2—5)>0:>g’(x)>0. Tir d6 ta v& bang xét dau g'(x)

x| NG -1 0 1 2 J7 o0
g’(x)‘—0+0_0+0_0+0_0+

Tur do g(x) nghich bién trén khoang (2 ,%)
Cau 5. Chon D

Tir gia thiét, do thi ham s6 y = f'(x) duoc xéc dinh bang cach tinh tién d6 thi ham sé y = f"(x-1)

=0
sang trai 1 don vi. Tu do f'(x) =0 {x , trong d6 x =0 la nghiém don va x =3 1a nghiém kép.

x=0 x=0
Xét g(x)zf(e"z—Z) co g'(x)=2xex2f'(e"z—2):>g’(x)=0<:> e —2=0<| x=+/In2
e" —2=3 |e" -2=3 (i)

Cac nghiém cua (i) khong lam cho g'(x) d6i dau, do /"(x) khong d6i dau khi x qua 3.
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Cht y ring x — +oo thi e* —2—>+oo:>f'(e"z —2)>o nén g'(x)>0. Tir d6 ta c6 bang xét ddu

g'(x) theo phuong phép trac nghiém (b6 qua cac diém ++/In5 ) nhu sau:

x ‘—oo —/In2 0 NIn2 +00
g’(x)‘—0+0_0+0

Tird6 g(x) nghich bién trén (—o0;-1).
Cau 6. Chon C

Xét g(x):f(xz—l), ta cod g'(x)szf’(xz—l).
x=0

x=0 x*—1=-1

f'(x2—1)=0c> ¥ =1=0

x*-1=1

x=0
& |x=#1 . O day nghiém x=0 la nghiém boi

x=i\/§

Do do g'(x)=0<

1é, cac nghiém x=+1 va x = +/2 1a céc nghiém don.
Vay g'(x) d6i ddu 5 lan qua cac diém 0;-1;1; V2 -2
Chi ¥ réng khi x —+o0 thi x* —1—+0 = f'(x’ ~1)>0, do d6 g'(x)>0. Tir dé ta c6 tryc s6 minh

hoa dau cia g’(x) nhu sau:

2z -1 0 1 V2 X,
-~ 0+0-0+0-0+ 90
Tur day, ham sé g (x) dong bién trén khoang (0;1).
Cau 7. Chon A
Xét ham g(x)=f(3—x2):>g'(x)=—2xf’(3—x2).
x=0 x=0 x=0
T . '( ) 0 2x=0 3_x2 =-6 x2=9 x =71 Ca hia . d"‘ 12
a co: x)=0 = = = . Céac nghiém nay deu lam
& f’(3—x2)=0 3-x7=-1 x* =4 x=12 S Y
3—x"=2 x* =1 x=%3

cho g'(x) doi dau.
Véi x>3, tacd x° >9=3-x <—6:>f’(3—x2)<0, do do g'(x)=—2xf’(3—x2)>0, tir do ta co
bang xét dau g'(x) nhu sau:
X |-oo -3 -2 -1 0 1 2 3 +00
g’(x)‘—0+0—0+0—0+0—0+
Tir bang xét dau trén, ta thiy g(x) dong bién trén (-1;0).
Cau 8. Chon B

Xét g'(x)=(2-2x) f'(1+2x~-x"), tir gia thiét ta co:
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=1
x=1 x=1
, , , x=3
g(x)=0<:> 1+2x—x" =2 |x-2x-3=0< el
[+2x—x*=-1 xX=2x-2=0
x=1i\/§

Chu y rang khi x — +o0, 1+2x—x’ —)—oo:>f’(1+2x—x2)>0, ngoaira 2—2x <0 nén g'(x)<0.
Tir d6 ta c6 bang xét dau g'(x) nhu sau:
X ‘—oo -1 1-3 1 1+/3 3 +00
g+ 0 - 0 + 0 - 0 + 0 - 0
Vay g(x) dong bién trén khoang (0;1).
Cau 9. Chon D

Vi f(x) la ham da thirc bac bén nén f’(x) la ham da thic bac ba, do d6 f'(1-x) 1a ham da thic
bac ba, do thi ham sb ndy c6 3 nghiém 1a 0,2,3. Giastt f'(1-x)=ax(x—-2)(x-3) (a>0)

bat 1-x=¢, taco f'(t)=a(l-t)(1-1-2)(1-t-3)=a(1—1)(¢+1)(+2)

Suy ra f’(x)za(l—x)(x+1)(x+2).

Tir d6 ta c6 bang xét ddu cua f'(x) nhu sau:

b ‘—oo -2 -1 1 0
f'(X)‘ + 0 -0+ 0 -
x=0 x=0
x=0 X =3=-2 x=%1
Taco: g'(x)=2¢/"(x"=3) = g'(x) =0 Fi(=3)=0" | 2321 |x=s2
X —3—1 x=i2

Tird6 g(x) nghich bién trén (-1;0).
Cau 10. Chon A

Xétu(x)zx/x2+2x+3—\/x2+2x+2= .
Vx4 2x+3+x2 +2x 42

Vel xeR, ta o N +2x+3+3x42x 42 =(x+1) +244(x+1) +1242+1>2  nén
f'(u(x))>0 v6imoi xeR (theo dd thi f'(x)>0Vx>2)

Ta cé: g’(x)z[f(u(x))}r = f"(u(x))'(x) suyra g'(x )>Oc>u >0

1
\/x +2x+3 \/x +2x+2

x+1 3 x+1
\/x2+2x+3 \/x2+2x+2
Cau 11. Chon D

Taco: g'(x)=2xf"(x"-2)-6/"(2-2x).

20c>(x+1)( J>O S x+1L0s x<-1.
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Xét he: 2xf"(x* =2) <0 - X' (¥ =2)<0 (i)
—6/"(2-2x)<0 | f(2-2x)20 (i)

Dua vao d6 thi ham sé y = f'(x), ta co: (ii)@{

-3<2-2x<0 I1<x<
f—
2-2x2>2

2

-2<
Véixe(l;gj,tacé(i)@f’(x2—2)30<:>{g 2< o2<x’<do2<x<.
Vay ham sé g(x) nghich bién trén (\/5 ;2).

—3<x?-2<0 <2 |-
Véi x e(—0;0), taco (i)@f'(xz—z)zoc{ . . @{x @{ \/ESx<0‘
x =222

Vay ham s6 nghich bién trong (—oo;—2) va (—\/5;0).
Cau 12. Chon B

Tir bang bién thién cua ham s6 y=f'(x), ta thdy phuong trinh f'(x)=0 c6 3 nghiém

x=ae(—0;-1), x=be(-1;1) va x=ce(l;+x).

x | a -1 p 1 c  +o
4 +e0
e =
—o0 2
Xét g(x)zf(x2+2x) co g'(x)=(2x+2)f'(x2+2x).
x=-1
x=-1 X’ +2x=a (z)
Tac: g'(x)=0 £ +2x)=0 7| +2x=b (i)

x* +2x =c (iii)
D@ thay phuong trinh x> +2x=m c6 2 nghiém phén biét khi m > —1, v6 nghiém khi m <—1, do d6
(i) vo nghiém va céc phuong trinh (i), (iii) déu c6 2 nghiém phan biét.
Do d6 g'(x) d6idu 5 lannén g(x) co 5 diém cuc tri.
Cau 13. Chon B
bat x=1+2,tacod ['(x)<0& f'(t+2)<0& f'(t+2)-2<-2 (i).
Trén hé truc toa do Oty, v& dd thi y = f'(¢+2)-2 (hinh v&)
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Tir d6 thi, ta thiy (i) < {

Vay f(x) nghich bién trén (~1;1) va (3;5).
Céau 14. Chon C

bat x=3r+1, taco ['(x)20< [(3t+1)20& f(3r+1)+222.

i 2

V& d thi ham sd y= f'(3t+1)+2 trén h¢ truc toa do Ory, ta théy dd thi nam trén duong y =2 khi

va chikhi —1<7<3 & -2<3r+1<10< -2<x<10.
Do d6 f(x) dong bién trén (-2;10).
Céau 15. Chon D
Pit x=£"+1, tacd f'(x)20e f'(£+1)20.
Trén h¢ truc toa do Oty, v& dd thi y= f'(¢’+1) (hinh v&)

Y

t>2 {t3+129 [x29
=

T d6 thi, ta thdy 1'(£ +1)>0 < =
‘ y /() Lso r+1<1

Vay ham s6 f (x) dong bién trén khoang (9;+ ).
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BAI 3 - CUC TRI HAM HGP KHONG THAM SO

Chiing ta gdp rit nhiéu bai todn cwe tri ham hop, ham tong va dé bai cho do thi. Pa sé
cdc bai todn nay ta déu co thé dung phwong phdp ghép truc, nhung ta sé khong trinh
bay trong phan nay phwong phap do.

1. PHUONG PHAP

Vi du 1. Cho ham s bac bén y=f (x) ¢6 bang bién thién nhu hinh v&. S diém cuc dai ciia ham sd

yzf(\/xz —2x+2) Ia:

X |-o0 -1 1 3 +00
f'(x) + 0 - 0 + 0 -
—00 —00
A. 1 B. 4. C. 3. D. 2.
Giai

Phdén tich va gidi bai todn
bé tim s6 diém cuc dai cia ham s6 y = f(\/ X —2x+ 2) , ta can tim xem c6 bao nhiéu lan y" d6i dau

tir duong sang am.

Xét g(x)zf(\/x2—2x+2) co

2x-2 x—1
g'(x :f’(\/xz—2x+2).—=f'(\/x2—2x+2).—.
( ) 240x*=2x+2 NxP=2x+2

Tuong ty nhu phan don diéu ham hop & bai trudc, ta tiép tuc tim cac diém lam dao ham d6i dau
P —2x+2=-1

x=1-22
(V-2 +2)=0 J _ 2 0y 7=
f(x x X -2x+2=1 | * x70©x:1+2\/5'

Taco: g'(x)=0< =S

x—1=0 NP =2x+2=3
=1

X

x=1 vol

Chi ¥ riing khi x — oo thi vx* — 2x+2 — +<0, nén f’(\/xz “ox+ 2) >0, dodd g'(x)<0.
Tir d6 ta c6 bang xét dau g’(x) nhu sau:
X ‘_oo 1—2\/5 1 1+2\/§ +00
g’(x)‘ - 0 + 0 - 0 +

Tur d6 ham s6 g(x) c6 3 diém cuc tri, trong d6 c6 2 diém cuc tiéu va 1 diém cuc dai.

- Chon dap an A
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Luu y: Néu dé bai chi héi vé s6 diém cuc tri ciia ham sé g(x), cdc em chi can tim cdac diém lam cho
g'(x) doi dau va két lugn. Néu g(x) lién tuc va c¢é 2n diém cuc tri, ham sé g(x) $€co n diem cuc
dai va n diém cuc tiéu.
Vi dy 2. Cho ham s6 y = f(x) xdc dinh va c6 dao ham f'(x) trén tap s thyc R. Do thi cia ham sé
y=/"(x) cho nhu hinh v&. D thi ham sé g(x)= f(x* +x+2) c6 hoanh d diém cyc dai la:

Giai
Phdan tich va gidi bai toan
Tuong ty bai trude, ta tinh dao ham va tim cac diém 1am cho dao ham doi dau.
Xét g'(x)= (2x+1)f’(x2 +x+2). Ta c6:

1
T = 0,5
(x) [2x+1:0 SUNPSUN M
gx)=0=| ., oY txti=rlo i x=1
f(x +x+2)_0 X +x+2=1 x=-2
_x2+x+2:4

Vay g'(x) doi déu qua 3 diém —0,5;1;—2. Ngoai ra d& thay lim g'(x)>0 nén ta c6 bang xét déu
g'(x) nhu sau
‘—oo -2 -0,5 1 400

X
g'(x)‘ - 0 + 0 — 0 +

2 . X - : 1
Vay hoanh d¢ diém cyc dai ciia do thi ham s6 y =g(x) 1a x = -

- Chon dap an D
Luwu y: Em can phan biét duoc diém cuc dai cua ham so, cuc dai ciia ham so va diém cuc dai cia do
thi ham so.

Vi dy 3. Cho ham s bac ba y = f(x) c6 dd thi nhu hinh dudi

R

S6 diém cuec tri ciia ham s g (x)= f(e" —x) la

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

Y

26 Thay D6 Viin Pirc — fb.com/dovanduc2020



fi Thay D6 Vin Pirc — Khéa hoc ONLINE mén Todn Ding ki hoc — Inbox thiy
Giai

Phdén tich va gidi bai todn
Bai toan cho théng tin vé dd thi ham f (x), nhung khi giai todn lién quan t6i don di€u va cuc tri, cac
em can quan tam dén sy d6i déu cia f”(x). Vi thé thong tin quan trong lién quan t6i dau ciia f*(x)
cling duoc thé hién qua dd thi thong qua 2 diém cuc tri.
Dya vao d6 thi ham s6 y = f(x), ta thay f'(x)=0<:{x:1 :

xX=a (a > 2)
Nhé re"mg vOl x € (—oo;—l), dd thi ham s6 di 1én, nén f'(x) > 0. Tuong tu voi cac khoang (1;a) va
(a;+).
x=0

ole-x=1(i) .

e —1=0

Tact: g'(x)=(e"~1) /(¢ ~x). Do do g'(x):()@[f'(e‘—X)zo

e"—x=a (ii)
Xét ham s h(x)=¢"—x co W' (x)=e¢"-1=h'(x)=0<>x=0. Ta ¢ bang bién thién ctia ham sb

y =h(x) nhu sau:

h’(x) - 0 +

h(x) +OO\1 /+OO

Tur d6, phuong trinh (i) c6 dung 1 nghiém x=0 nhung f ’(e" —x) khong d6i dau qua nghiém do,

phuong trinh (ii) ¢6 2 nghiém phan biét. Vay g’(x) doi déu 3 lan qua c4c nghiém cta (ii) va x =0,
nén g(x) c6 3 diém cuc tri

—> Chon dap an B

Lueu y: Chii ¥ ring khi x qua diém 0 khong lam cho f'(e* —x) déi déu, nhung e* —1 c6 déi déu, din
dén g'(x) doi dau.

2. BAITAP LUYEN TAP
1. Chohamsb f(x). Bangbién thién cia ham sé f(x) nhu sau

X ‘—00 -1 0 1 400

S6 diém cuec tri ciia ham sb g (x)= f(x —Zx) 1a

A. 7. B. 9. C.s. D. 3.
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2. Chohamsé y= f(x) liéntyc trén R va c6 ham s6 dao ham y = f'(x) ¢6 dd thi nhu hinh v&.
Y

—1 0

86 diém cyc dai clia ham s6 g (x)= f(x— xz) 1a
A. 3. B. 5. C. 4. D. 2.
3. Cho ham s6 bac bén y=f (x) ¢4 dd thi nhu hinh bén dudi. S8 diém cuc tri cua

Yy
ham s g(x)= f(—x3 +3x) la
A.9. B. 3. on 2 =z
C.7. D. 5. / —2 \\
4. Chohambacbén y = f(x) c6 do thi nhu hinh v& dudi day. v
86 diém cyc trj ciia ham s6 g (x)= f(2x3 + 3x2) la /
—2| —1 x
A. 11, B. 3. o\ [3
C.7. D. 5. 4
5. Cho ham sb y= f(x) xac dinh va lién tuc trén R, c6 d6 thi f’( ) nhu hinh vé. ‘/iy]

Hoi ham sé y=f (\/ 1+sinx —1) c6 bao nhiéu diém cyc dai trén khoang =
(27;27)? /
A. 4. B. 1. C. 3.

6. Chohamsé y= f(x) c6dd thi dao ham f”(x) nhu hinh vé&

S6 diém cuc dai ciia ham s y:f(Z—\/16—x2) la: /\

A. 9. B. S.
C. 8. D. 4. , —1\/1 1\/1

7. Chohamsd y= f(x) c6 dd thi dao ham f'(x) nhu hinh v&

Y
S diém cuc dai ciia ham s6 y = f(l—\/l—x2 ) la:
A. 0. B. 1. 7
C.2. D. 3. —2 A\ z
’ —1\/% %\/1
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8.

10.

11.

12.

13.

14.

Cho ham s6 y = f(x) c6 d6 thi nhu hinh v& y
Sb diém cuc tri cua ham s§ y = f(f(x)) 1a ’
A. 10. B. 9. . /\ o | o
C.7. D. 8. o

.|
Cho ham s6 y = f(x) xéc dinh, lién tyc trén R va ¢ do thj nhu hinh v& y /
Ham s& y= f[ £(x)] c6 bao nhiéu diém cuc dai? O — 1~
Al B.3. C.2. D. 4.

Ao

Cho ham s6 y = f(x) lién tuc trén R, ¢6 3 diém cuc trj (trong d6 c6 1 diém ’

x=0) va co d6 thi nhu hinh v&. Tim s6 diém cyc tri ctia ham sb f[ﬁ}
x—1

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

o

Hamsb g(x)= f(3 —2x+ 1) ¢6 bao nhiéu diém cuyc tri?

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

Y
(0

Cho ham s6 bac nim y = f(x). Ham s6 y = f’(x) c6 @0 thi nhu hinh v&. \

Cho ham sé f(x) c6 f'(x)=4x"+2x VxeR. 86 diém cyc tiéu clia ham s§ g(x)=f*(x" —2x-3)
la

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

Cho ham s y = f(x) c6 dao ham f"(x)=3x*~3 va f(2)=4. Hims§ g(x)=[f(1-2x)] c6 bao

nhiéu diém cuc tri?

A. 3. B. 4. C.5. D. 6.
[PE CHINH THU'C 2019 — MA 112] Cho ham s6 y = f'(x), bang bién thién ctia ham s6 f”(x) nhu
sau:
X ‘—oo —1 0 1 400
+00 2 +00
/() \ / \ /
-3 -1

S6 diém cuc tri cia ham sé y = f (4x2 + 4x) la

A. 3. B. 7. C.5s. D. 9.
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15. [PE THAM KHAO 2020] Cho ham s6 y = f(x) c6 dd thi nhu hinh v& bén. y
Sb diém cuc tri cua ham sb g(x)zf(x3+3x2) 1a \ I/\ /
(0) z,
A. 5. B. 3.
C.7. D. 11.
16. Chohamsd f(x)=ax’+bx’ +cx+d c6 dd thi nhu hinh vé.
Y
-1 0 2| z
S6 diém cuc dai cia ham s6 y = [xf(x+ 2)]2 1a
A. 1. B. 3. C.2. D. 4.
DAP AN
1A 2A 3A 4C 5C 6D 7C 8B 9C 10D
11C 12C 13A 14B 15C 16A
Cau 1. Chon A
x=a(a<—1)
I : ) x=b(-1<b<0)

Duya vao bang bién thién ctia ham s6 y = f*(x), ta thdy f'(x)=0< .
x=c(0<c<1)
x=d(d>1)

[x=1
x2—2x=a(i)

Xét g'(x)=(2x-2) f'(x* —2x). Taco: g'(x)=0< S < | X =2x=b(ii)

é g(x)—( X )f X x). Taco: g'(x)= f'(x2—2x)=0 X x=>b(ii) .
x2—2x=c(iii)
_x2—2x=d(iv)

Xétham s6 h(x)=x—2x c6 I'(x)=2x-2, ta c6 bang bién thién ctia ham s6 /(x) nhu sau:
X —00 +00
W (x) - 0 +
+00 +00
\_1 /
Tir d6, phuong trinh (i) v6 nghiém, céc phuong trinh (ii), (iii) va (iv) déu c6 2 nghiém phan biét,

nén g'(x) ddi dau 7 1an nén g(x) co7 diém cuc tri.
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Cau 2. Chon A

[ 1
=3
1-2x=0
1-2x=0
Xét g/(x):(l_zx)fy(x_xz):g’(x)=0<:> ff(x_x2)=0<:> x—xz:—1© x:liz\/g.
x—x"=0 _
x=0
L =1

Tir 46 ham s6 g(x) c6 5 diém cuc tri, ngoai ra dé thdy lim f’(x—xz) >0 suyra lim g'(x)<0, do

X—>+00
d6 ham so ¢o6 3 diém cuc dai va 2 diém cuc ti€u.
Céau 3. Chon A

x=a(a<—2)
Tirdd thi ham sé y = f(x), tacé f'(x)=0<|x=b(-2<b<0).
x=c(0<c<2)
_le
X 3% +3 *13x). T 0 320 x=3—13
it g'(x)=(— "(— . 5 g'(x)= - =a (i
é g(x) ( X"+ )f( X+ x) acog(x) = f'(—x3+3x)=0<:> x +3x=a (1)
—x*+3x=b (ii)
_—x3+3x=c (iii)

Dit i(x)=—x"+3x ¢6 h'(x)=-3x"+3. Ta c6 bang bién thién ham s6 /(x) nhu sau:

X |- -1 1 +00

h'(x) - 0 + 0 -
2

() ”’\2 e \_w

Tir d6 (i) c6 dung 1 nghiém, céc phuong trinh (ii) va (iii) déu c6 3 nghiém phan biét, do d6 phuong

trinh g'(x)=0 c6 9 nghiém phan biét va g'(x) doi dau qua cac diém d6, nén g(x) c6 9 diém cyec tri.
Cau 4. Chon C
xX=a
Tir gid thiét, ta co: f'(x)=0<|x=b, véi —2<a<—1<b<0<c<%.
x=c
x=0
Xét g'(x) = (6x2 +6x)f'(2x3 +3x2), taco g'(x)=0<| x=-1
2x° +3x* e{a;b;c}

Ta v& d6 thi ham sb6 y=2x"+3x’, ta thidy cac phuong trinh

2x° +3x% =a; 2x° +3x% = b déu c6 ding 1 nghiém, phuong trinh 2x* +3x> =¢ ¢6

3 nghiém, cac nghiém nay deéu la cac nghiém don.
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Do d6 g'(x) d6idau 7 lan nén g(x) c6 7 diém cuc tri.
Cau 5. Chon C

Xeét g(x) = f(VI+siny 1) = ¢'(x) = f'(Vi+sinx —1).%,

Vi 1+sinx >0 Vx e R nén ta chi can xét ddu cua f’(\/1+sinx—1).cosx
+sinx-1=-1 [sinx=~1 (i)
"(V1+sinx—1)=0 Jl+sinxy —1= sinx=0 (i
Ta co: f’(\/1+sinx—1).cosx=0c> f( i ) & trsinx—1=0 =1 ()
cosx=0 Vl+sinx—-1=2 sinx=8 (i)

cosx=0 cosx =0 (iv)
Céc nghiém cua (l) khong lam cho f'(\/l +sin x —1) d6i dau, phuong trinh (iii) vd nghiém. Ta co:
(il) & x=km;(iv) < x = %+ kr (keZ). T d6 trén (—27;27), ham sb g(x) c6 cac diém cyc tri 1a

—37”;—71;—%;0;%;7[;37” nén g(x) c6 7 diém cyc tri thudc (—27;27). Chi y rang khi

xe(O;%J, ta thay \/1+sinx—1e(0;x/5—l) nén f’(\/1+sinx—1)<0, do d6 g'(x)<0. Tur do ta co

bang xét dau g'(x) nhu sau

x |2z —3—7[ - B 0 z T 3—” 2z
2 2 2 2
g'(x)\ ~ 0 4+ 0 — | +0-0+0 - | +

Do d6 ham s6 y = g(x) c6 ding 3 diém cuc dai trén khoang (—27;27).
Cau 6. Chon D

Ham sb xac dinh khi 16— x> >0 < —4<x <4.

Xét g(x)=f(2-V16-x") 06 g'(x)= f'(2-V16-x" ). - =

l6—x>
i)

(

i)
(iii).
(

2 J16-x =2

Ta co: f’(2—\/16—x2)=0<:> 2-+16-x* =-0,5
2-416-x*=0,5 (iv)

2-+16—x* =1 v)

D@ thay phuong trinh 2—+16—x* =a vdi ae (—2;2) c6 2 nghiém phan bi¢t, do do cac phuong trinh

2-416-x"=-1 (
(

i), (iii), (iv) va (v) déu c6 2 nghiém phan biét, phuong trinh (i) < x* =0< x =0 (nghiém kép).
2
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Ngoai ra % =0< x=0. Vay g'(x) ddi ddu 2.4+1=9 lan, nén ham s6 g(x) c6 9 diém cuc
16 —x

tri. Lai c6 x >4 = 162> = 0" =2 —-/16—x* =2 :>f’(2—\/16—x2)>0.
Do d6 lim g'(x =1imf’(2—\/16—x2) ad
x4 ( ) x—4" m

cuc tri nén s0 di€m cuc dai bang 4, so di€m cuyc ti€u bang 5.
Cau 7. Chon C

Xétham s g(x)= f(1-1-x’
Ta co: g’(x)zf’(l—\ll—xz) al

>0, ham s0 g(x) lién tuc trén [—4;4] c6 s6 1¢ diém

c6 tap xac dinh [—1;1].

S~—~—

ir =2 ()
VI =1 (i)
Ta co: f’(l—ﬁ)zO@ 1-1-x> =-0,5 (iii).
11— =0,5 (iv)
1-V1-x* =1  (v)

Dé thdy phuong trinh (v) c6 nghiém kép x=0, céc phuong trinh (i), (i), (iii) déu vo nghiém, va

3

phuong trinh (iv) c6 2 nghiém phan bi¢t la x = i7.

=0« x=0. Dodé g'(x) doi diu 3 lan qua cac diém —

B3
2

;0;—3-
2

Talai co i
NI
D@ thay véi XE[O;gJ thi x 6[0;%):1—)3 e[%;lj: 1—x2 e[%;l :l—\/——)cze(O;%j,do

do f’(l N

>0. Tur d6 ta c6 bang xét ddu g ( ) nhu sau

S~~——

x |-1 —ﬁ 0 ﬁ 1
2 2
x)‘ I+ 0 ~ 0 o+ 0 - |

Véay ham s6 g(x) c6 dung 2 diém cyc dai.
Cau 8. Chon B

f’(x)zO
x=-2 f(x)=-2 (3
Taco: f'(x)=0e|x=0 = f'(f(x))=0<]| f(x)=0 (ii).
x=2 f(x)=2 (i)
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Dé thdy phuong trinh (i) v6 nghiém, phuong trinh (ii) c6 4 nghiém don, phuong trinh (i) c6 3
nghiém, trong d6 c6 2 nghiém don va 1 nghiém kép (1a nghiém x=0). Vay f'(/(x)) doi du 6 lan,
nén g'(x) déi dau 9 1an. Vay ham sé y = f(f(x)) c6 tat ca 9 diém cuec tri.

Cau 9. Chon C

Xét g(x f[f ]thi g’(x)zf'[f(x)].f'(x).
x=0
L f'(x)zO x=2
Dodo6 g (x)—0<:> f'[f(x)]=0<:> F(x)=0°
f(x)=2

Tir d6 thi ham s6 y = f (x), ta thy phuong trinh f (x) =0 co dung 1 nghiém don (nghiém con lai la
nghiém kép x=0), con phuong trinh f(x)=2 c6 ding 1 nghiém don. Do d6 g'(x) d6i ddu 4 lan
nén g(x) c6 4 diém cyc tri. Ma ham s6 g(x) lién tuc trén R nén g(x) c6 ding 2 diém cyc dai.

Cau 10. Chon D

x=b<0
Tir d6 thi ham sé y = f(x), tathdy f(x)=0<|x=0
x=c>0

Xét ham g(x):f[ﬁ}, TXD: R\{-1;1}. Tacé: g'(x)=- 2 ; f'[( 1 )2}

X= (x—l

Do d6: g'(x):Oc);—c@x 1+ L Ham s6 ¢6 2 diém cuec tri.

(x—1) Ve
Cau 11. Chon C
3-2Vx+1=-3 (i)
Taco: f'(3-2vx+1)=0e|3-2x+1=-2 (ii) .
3-2Vx+1=0  (iii)
Céc phuong trinh (i) va (ii) déu c6 dung 1 nghiém, vi ham s6 f'(x) khong doi dau qua x=0 (dya
vao dd thi ham s6 y = f"(x)), nén cac nghiém ctia (iii) khong lam cho f’(a—zﬁ ) dbi déu.

Xét g'(x)=f"(3- 2\/xT)\/_1

Do d6 g'(x) d6iddu2lannén g(x) cé dung 2 diém cyc tri.
Cau 12. Chon C
Taco: f'(x)=x(4x"+2)= f'(x)=0< x=0 (nghiém don).
2

Xét g'(x) =3/ (x* —2x=3).f"(x" —2x-3).(2x-2)
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[ (x*=2x-3)=0 (i)
Taco: g'(x)=0< f'(xz—Zx—3):0 (ii) . Céc nghiém cua (i) khong lam cho g'(x) déi dau.
2x-2=0 (llz)

Tacé: (ii) < x* -2x-3=0< {x . Vay g'(x) d6i déu 3 1an qua cac diém —1;1;3 nén ham sb da

cho ¢6 3 diém cuc tri. Dong thdi chi y rang lim g’(x) =+ nén g(x) c6 2 diém cuc ticu.
X—>400

Cau 13. Chon A

Dé don gian, ta xét ham s6 A(x [f ]2 = h(1-2x)=g(x). Do d6 s diém cuc tri cia ham sd
g(x) bang s6 diém cuc tri ciia ham s6 h( )
Tir gia thiét, f(x jf )dx=x-3x+C. Chuyring f(2)=2-32+C=4=C=2
Viay f(x)zx —3x+2.
f(x)=0  [x-3x+2=0
&
f(x)=0  [3x’-3=0
Phuong trinh f(x)=0 c6 2 nghiém x=-2 (nghiém don) va x=1 (nghiém kép). Tir d6 #'(x) doi

dau 3 1an qua cac di€ém x=—-Lx=1 va x=-2.

Xét i’ (x)=2f(x).f"(x)=H(x)=0 @{

Cau 14. Chon B

xX=—

2
4x*+4x=ae

(—oo

o 4x +4x = be( 1;
4x% +4x = ce(O,l
4x* +4x = de( ; )

Bx+4=0

Taco ' =(8rd) /(474 40)= 0 =0 s 4 g

\_/o

Xét ham s6 g(x)=4x" +4x, ta c6 bang bién thién ham g(x) nhu sau:

X —00 - +00

g'(x) - 0 +

+00 0

e T~ _—

-1

Tir d6, ta thy cac phuong trinh (i), (iii), (iv) déu c6 2 nghiém phan bit, phuong trinh (i) vo

nghiém nén y" =0 co6 tat ca 7 nghiém, va " doi dau qua cac nghiém d6 nén ham so da cho c6 7 diém

cuc tri.

Cau 15. Chon C

Xét g’(x):(3x2 +6x)f'(x3 +3xz)=3x(x+2)f’(x3 +3x2).
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x=0
Ta c6: g'(x)=0&|x=-2 . T d thi ham s6 y=f(x), ta thiy
f'(x+3x%)=0 (i)
x=a(a<0) ¥ +3x" =a (ii)
['(x)=0=|x=b(0<b<4). Dodé f'(x'+3x*)=0<>| x*+3x* =b (iii).
x=c(c>4) X +3x* =c (iv)

Xét ham sb & (x)=x"+3x%, ta c bang bién thién:

X |-oo -2 0 +00
n(x) + 0 - 0 +
4 +00
() _w/ ~ e

Tir bang bién thién, ta thdy (ii) va (iv) c6 ding 1 nghiém, (iii) c6 ding 3 nghiém nén phuong trinh
f'(x* +3x%)=0 ¢6 5 nghiém, do d6 ham s da cho c6 dimg 7 diém cuc tri.
Céu 16. Chon A
xétg(x) =[f (x+2)] = g(x-2) =[(+-2) f ()] =(x-2) /*(x).
pit f(x)=a(x+1) (x-2)= f2(x)=a* (x+1)" (x=2)",taco: g(x—2)=a*(x+1)"(x-2)’
Luu ¥ rang s6 diém cyc dai ciia ham s6 g(x) bang s6 diém cyc dai cia ham sé g(x—2).
Xét h(x)=g(x-2)=a*(x+1)" (x-2)" c6
i (x)=a? | 4(x+1) (x-2) +4(x-2) (x+1)" | =4a” (x+1) (x=2) (x+1+x-2)
Tir d6 h'(x) d6i déu 3 1an, trong d6 ddi ddu tir duong sang 4m ding 1 1an nén h(x) c6 dung 1 diém

cuc dai. Vay g(x) c6 dung 1 diém cuc dai.
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I.

BAIl 4 - PIEU KIEN €O NGHIEM CUA PHUONG TRIiNH

Trong bdi hoc nay, chiing ta sé cing gidi quyét cdc dang todn tim diéu kign ciia ham sé
m dé ham sé f(u (x)) =m cé nghi¢m.

DANG TIM TAP GIA TRI
Cho ham s6 y = f(x) da biét, gia st ham s6 f(u(x)) xéc dinh trén D va c6 tap gid tri la K v6i moi

x € D. Khi d6 phuong trinh f (u (x)) =m c6 nghiém trén khoang D khi va chi khi m € K.

Nhdn xét: Nhu vdy, ta dwa bai todn vé dang tim tdp gid tri ciia ham sé hop.

Vidy 1. Cho ham s6 y = f(x) c6 bang bién thién nhu sau

X |—o0 -1 1 +00
yl

+ 0 - 0 +
3 +00
y / \ /
—00 -1

Tim diéu kién ctia tham s6 m dé phuong trinh f(Jf(sin x)+1 —l) =m c6 nghi€ém?

Gidi
Véimoi xeR, tacod sinxe[-1;1]= f(sinx)e[-1;3]= f(sinx)+1€[0;4]
= [/ (sinx) +1€[0;2] =7 (sinx) + 1 -1e[-L;1] = £ (| (sinx) +1-1) e [-1:3].

Vay tap gi tri cua ham s6 y = f(wlf(sin x)+1 —1) la [-1;3]. Do d6 phuong trinh da cho ¢6 nghiém
Khi va chi khi m € [~1;3].

Vi du 2. Cho ham s bac ba f (x) =ax’ +bx* +cx+d cb bang bién thién nhu hinh vé

X |—o0 -1 1 +00

+ 0 - 0 +
3 +00
y / \ /
—00 -1

. . ‘ . 1 .
Tim diéu kién ctia tham s6 m dé phuong trinh [ f (5 £ (cos x)D =m c6 nghiém

Gidi
Ta c6: cosx e[-1;1]= f(cosx)e[-1;3]= f*(cosx)e[0;9] :éfz(cosx)e[o;l]

Ham s f(x) 1a ham s6 bac ba, d6 thi ham s6 ¢6 2 diém cuc tri c6 toa do (—1;3) va (1;-1) suy ra

diém uén U (0;1) 1a trung diém cta 2 diém cyc tri. Do dé f(0)=1.
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Vay vae[01], £ (x) e[-L:1] = f(éfz(cosx)) e[-1:1]= f(f[éfz (cosx)jj e[-1:3].

Vay phuong trinh f(f(éfz (cos x)jj =m c6 nghiém khi va chi khi m € [—1;3].

Luwu y: C6 mét s6 bai todn yéu cau tim m dé phwong trinh f(u(x)) = f(m) c6 nghiém, nhé rang ¢ day
f(m) la 1 hang s6 phu thudc vao tham s6 m, vi thé ta van tim tdp gid tri K ctia ham s y = f(u(x)) sau

as tim m dé f(m) e K. Téi day ta tiép tuc dira vao do thi dé gidi bat phwong trinh.

Vidy 3. Cho ham s6 f(x)=ax’+bx’ +cx+d c6 dd thi nhu hinh vé

Jp—

Tim m dé phuong trinh 1/f(sinx)+1 = f(m)—l c6 nghiém

Gidi
Taco: sinx e[~151]= f(sinx) e[~1;3]= /(sinx)+1[0;4] = [/ (sinx) +1 €[0;2]
Do d6 phuong trinh di cho ¢6 nghiém khi va chi khi 0< f(m)-1<2 <1< f(m) <3 (i).
Ham s f(x) 1a ham s6 béc ba, tir d6 thi, ta d& thdy f(x)=x"—3x+1.

V& duong thing y =1 cdt dd thi tai 3 diém c6 hoanh do —/3;0 va /3.

V& dudng thing y =3 tiép xuc v6i dd thi tai diém c6 hoanh d6 bang —1, cit dd thi tai diém c6 hoanh
d6 bang 2 (hinh v&).

Dé (i) ding thi duong thang y = f(m) phai ndm giita 2 dudng thing y =1 va y =3 (c6 thé ndm trén
3<m<0

bién), diéu nay xay ra khi va chi khi .
3<m<2
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II. DUNG HAM PAC TRUNG DE BIEN POI PHUONG TRINH

C6 nhiéu bai todn ma phuong trinh ciia ching ta phtrc tap hon rat nhiéu, khi d6 ta sir dung phuong
phap bién doi ham dic trung dé dua bai toan vé phuong trinh don gian hon

Gia st ham s6 f'(x) don diéu trén K, céc ham so f(u(x)) va f(v(x)) déu x4c dinh trén K. Khi d6
phuong trinh 1 (u (x)) =f (v(x)) va phuong trinh u(x)=v(x) 1a hai phuong trinh twong duong trén
tap K.

Vi du 4. Cho ham sé y = f(x) lién tyc trén R va c6 @6 thi nhu hinh v&.

~

Yy

N
Tim m dé phuong trinh f(sinx+ 1) = f(m2 +2m+ 2) c6 nghiém?
Gidgi

Dua vao d thi ham s6 y = f(x), ta thdy ham s§ f(x) ddng bién trén [0;+ ).

Chayrang sinx+1>0VxeR va m* +2m+2>0VmeR, do d6
f(sinx+1)=f(m2+2m+2)<:>sinx+1=m2+2m+2 ().

Phuong trinh (z) c6 nghiém khi va chi khi 0<m* +2m+2<2 < m’ +2m<0< 2<m<0.

Vidy 5. Cho ham s6 f(x)=x" =" +2m. Biét phuong trinh f [/ (x)+m )=’ ~m c6 nghiém x<[0:2],

Gia tri thyc 16n nhét cia m thoa man la

A. 2 B. 0. C. —2. D. 2
81 3 27
Giai

Phuong trinh da cho twong duong véi: f( 7 (x) +m)+f(x)+m = f(x)+2* (i),

Xéthamsd g(t)=f(¢)+£ = =t +2m+1¢* = +2m, ham sb nay dong bién trén R.

_ 2 W
Ta co6: (i)<:>g( f(x)+m)=g(x)<:> f(x)+m=x<:>{f(x)+m_x @{f(x) re
x>0 x>0

Xét phuong trinh f(x)—x2 =—mox —-x+2m-x"=-m < x° -2x> =-3m (ii).
Ta can tim m dé (ii) c6 nghiém x €[0;2] (nghiém nay cling théa man x>0).

x=0
Xétham s6 h(x)=x"—2x" ¢6 I'(x)=3x"—4x=x(3x-4). Do dé h'(x)=0<| 4. Ta cé bing

X =—

3
bién thién ctia ham s A(x) trén [0;2] nhu sau

x |0

W
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h'(x) - 0 N
0

h(x) \_2 /' ’
27

Vay (ii) c6 nghiém x [0;2] khi va chi khi —3m e[—%;O} = me{O;Z—ﬂ_

III. BAI TAP LUYEN TAP
1. Chohamsb y=f(x) liéntuc trén R va c6 dd thi nhu hinh v&.
Y
2
i
b1
C6 bao nhiéu gia tri nguyén ciia tham sé6 m dé phuong trinh f ( f (cosx)) =m c6 nghiém thudc
khoang £;3—ﬂ ?
2°2
A. 2. B. 4. C.s. D. 3.
2. Chohamsb f(x)=ax'+bx"+c(a,b,ceR) c6 dd thi nhu hinh v& bén. C6 bao nhiéu gia tri nguyén
ctia tham s6 m dé phuong trinh 3 f (%j =m c6 nghiém thudc khodng (0;%) ?
Y
-
Frof T
A. 4. B. 6. C. 2. D. 3.
3. Chohamsd f (x) lién tuc trén R va c6 d6 thi nhu hinh v& duéi ddy. Tap hop tit ca cac gia tri thuc
ctia tham s§ m dé phuong trinh f (x2 +2x— 2) =3m+1 cbé nghiém thude [0;1] la
Y
N 4
i x
/—2 o 1
A.[0:4]. B. [-1:0]. c. [0:1]. D. H;l}.
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4. Chohamsé y=f (x) lién tuc trén R va c6 d6 thi nhu hinh v& dudi day. C6 bao nhiéu gia tri nguyén

ctia tham s& m dé phuong trinh f(x3 -3x* + 2) =m* —3m c6 nghiém thudc (1;3)

Y
4
—2/\ 1 T
O 2
—1
—2
A.21. B. 5. C.o6. D. 4.

5. Chohamsb y=f (x) lién tyc trén R va c6 dd thi nhu hinh v& bén. S6 gia tri nguyén cua tham sé m

dé phuong trinh f(|x— 2|) =m c6 nghiém thudc [-1;5] 1a

/o1 3
A. 3. B. 5. C. 4. D. 2.

6. Cho ham s y= f(x) lién tuc trén R va c6 dd thi nhu hinh v&. Tong tit ca cac gid tri nguyén cta

tham s6 m dé phuong trinh f( 2f(cosx)) =m c6 nghiém x e |:%;7Z) la

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

7. Chohamsé y= f(x)lién tyc trén R va c6 dd thi nhu hinh v& bén.

C6 bao nhiéu gia tri nguyén cua tham s6 m dé phuong trinh

i mi 4 ‘A A . T T
f(\/m)=fﬂgj c6 nghiém thudc khoang (—E,EJ? .
A. 6. B. 5.
C. 8. D. 7.
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8. Cho ham s6 da thirc bac ba y= f(x) c6 dd thi nhu hinh v& sau
Y1

o 1
C6 bao nhiéu gia tri nguyén cua tham sé m sao cho phu:ollg trinh
8/ 14/ (1 43)2" v d42m=0
c6 nghiém x e (0;1)?
A. 285. B. 284. C. 141. D. 142.
9. Chohamsd y=f (x) lién tuc trén R va co dd thi nhu hinh vé&

—3/ : 0‘ i
C6 bao nhiéu s6 nguyén m dé phuong trinh f(|sin x|) = f(m2 - 4) ¢6 nghiém?

A. 4. B. 3. C.5s. D. 2.
10. Chohamsé y=f (x) lién tuc trén R va c6 d thi nhur hinh vé

Y
X
[ 9
C6 bao nhiéu gia tri nguyén cua tham s6 m dé& phwong trinh f(2|sinx|)=f(m2+6m+10) co
nghiém?
A.S. B. 4. C.2. D. 3.

11. Chohamsb y=f(x) lién tuc trén R va c6 dd thi nhu hinh v&

Y

[0} T

C6 bao nhiéu gia tri nguyén cua tham sé m dé phuong trinh f(sinx—l):f(Zm—m2 —2) co

nghiém?
A. 2. B. 3. C.1. D. Vo sb.
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12.

13.

14.

15.

16.

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

Y

Ve

Tim tit ca cac gia tri cia m dé phuong trinh 1> (x)+(m—2)|f(x)|—2m =0 c6 nghiém thudc (0;3)
A. -1<m<0. B. -1<m<0. C. m=0. D. 0<m<1.

Cho ham s6 bdc ba y=f(x) c6 dd thi nhu hinh v& C¢ bao nhiéu gid tri nguyén ctia tham sd

me [—5;5] sao cho phuong trinh log} (f(x)+1)—log3§ (f(x)+1)+(2m—8) logl f(x)+1 +2m=0
2

c6 nghiém x e (-1;1).

Y
B
E 1 E T
—2[—1 O /2
/ AV
A.7. B. 6. C.5. D. V6 sb.
Cho ham s6 y = f(x) c6 d thi nhu hinh v&
Zr
/1

Hoi ¢ bao nhiéu gié trj meZ dé bt phuong trinh £ (2 (x))+/f (x)=m—f(m+ f(x))<0 <6
nghié€m thudc khoang (—1 ; 2)?

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

Cho ham sé f(x)=x"+3x"—-4m. C6 bao nhiéu gid tri nguyén cia m dé phuong trinh
f(3 f(x)+m) =x’ —m c6 nghiém thudc [1;2] ?

A. 14 B. 15. C. 16. D. 17.

Cho ham sé f(x)=x"+2x’+4m. C6 bao nhiéu gia tri nguyén ctia tham s m dé phuong trinh

3
f(slzf(x)+m)=x ;m ¢6 nghiém thude [0;2]?

A. 10. B. 11. C. 12. D. 13.
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DAP AN

1B

2A

3D

4D

5C

6D

7D

8D

9A

10D

11B

12B

13A

14A

15C

16C

Cau 1. Chon B

Vi xe(%;%), ta thiy cosx e [-1;0) nén f(cosx)e[—1;1):>f(f(cosx))e[—1;3).

Vay phuong trinh d3 cho c6 nghiém xe(%;%} khi va chi khi me[—1;3), ma

meZ=me {—1;0;1;2} nén co ding 4 gia tri nguyén ciia m thoa man.
Cau 2. Chon A

Vi xe(O;%), d& thay sinxe(—%;l}:%e(—l;l] nén f(%je[o;l].

Vay phuong trinh 3 f (%): m c6 nghiém thudc khoang (0;7?7[) khi va chi khi %e [0;1]
< me[0;3]. Vay co ding 4 gia tri nguyén cia m thoa man.

Cau 3. Chon D
V6i xe[0:1], d& thdy x*+2x-2€[-2:1]= f(x’+2x-2)e[0:4], do d6 phuong trinh
f(x* +2x-2)=3m+1 c6 nghiém x €[0;1] khi va chi khi 3m+le[0;4]<:>me[—%;l]

Cau 4. Chon D
Voi xe (1;3), dé théy X =3x*+2€ [—2;2) = f(x3 —3x? +2) € [—2;4).
Ta can tim m dé m* —3me[—2;4).

m>2
Tacod: m*-3m>-2<m?-3m+2>0< )
m<1

Laico m* -3m<d=m’ -3m-4<0= —-1<m<4.

| -l<m<1
Vay
2<m<4

Cau 5. Chon C

. Ma meZ=me{0;1;2;3}. Vay c6 dung 4 gié tri nguyén ctia tham s6 m thoa man.

Ta co: V6i xe[-1;5], taco x-2e[-3;3]=|x-2|[0;3]= f(|]x—2|) e[2;5].
Do do6 phuong trinh f (

x—2|):m c6 nghiém thudc [-1;5] khi va chi khi me[2;5], ma
meZ=—me {2;3;4;5}. Viy c06 4 gia tri nguyén ciia m théa man.
Cau 6. Chon D

Vi x€|:5;7l'j, ta co
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cosx (—1;0]= f(cosx)e[0;2) =2/ (cosx)e[0;4)=,/2f(cosx) €[0;2).
Ch ¥ ring Vxe[0;2) thi f(x)e[-2:2), nén tap gia tri cia ham sb f( 2f(cosx)) trén R 14
[—2;2), do d6 phuong trinh f( 2f(cosx))=m c6 nghiém khi va chi khi me[—2;2).

MameZ=me {—2;—1;0;1} nén tong cac gia tri nguyén ciia tham s6 m 1a —2.

Cau 7. Chon D

Dua vao d6 thi ham sé y = f(x), tathdy f(x)e(-2;2) Vxe(-11).

Ta cé: xe[_%;%j:sinxe(_1;1):»f(smx)e(_z;z):f(sinx)+ze(o;4)
= Jf (sinx)+2 €(0;2).

Duya vao do thi ham sb yzf(x), ta thay f(x)e[—2;2) Vxe(0;2).

Do do /| f(sinx)+2)e[—2;2)Vxe(—%;%j- Vay phuong trinh f(Sinx)”):f(%j «

nghiém thudc khoang (—%%) khi va chi khi f{%)e [2;2).

V& cac duong thang y=-2 va y=2 vado thi hamsd y= f (x) trén cung hé truc toa do,

Y
2

4

| -2
m
. m 25772 (4<m<s
Ta thay f|— e[—2;2)<:> R Ma meZ:me{—4;—3;—l;O;l;2;3}.
2 ﬂ;t—l m#-=2

Vay c6 7 gia tri nguyén ciia m thda man.

Cau 8. Chon D

pat 2/ =4, phuong trinh da cho twong dwong vai
£ 422 =2(m+3)t+4+2m=0 <:>(t—1)(t2+21—2m—4)=0<:>{i:_lzt_zm_“:o "
Dua vao do thi ham s6 y = £ (x), ta thdy vdi x € (0;1) thi £ (x)e(1;5)=1=2"""e(1;16),
Vi 1¢(1;16) nén ta can tim m d¢ phuong trinh (i) c6 nghiém € (1;16).
Ta c6: (i) < 1> +2t—4=2m (ii). Xétham sb g(¢)=1>+2t-4 c6 g'(t)=2t+2>0Vre(1;16), do

do6 (ii) c6 nghiém € (1;16) khi va chi khi 2me(g(1); g(16)) < 2me(-1;284) & m e(—%;MZJ.
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MameZ=>me {0;1;2;...;141} nén c6 142 gia tri nguyén cia m thoa man.
Cau 9. Chon A
Ta co: [sinx|€[0;1]= f(|sinx|) €[0;2], do d6 phuong trinh f(|sinx|) = f(m2 —4) c6 nghiém khi va
chi khi f (m’ —4)e[0;2].
Trén hé tryc toa o Oxy v& duong thing y=0 va y =2, tathdy 0< f(x)<2< -3<x<l1.
Do do f(m’—4)e[0;2] = -3<m’ —4<le1<m’<S5.
Ma meZ= me{l;-1;2;-2}. Vay c6 dung 4 gia tri nguyén cua m.
Cau 10. Chon D
Tir d6 thi ham s6 y = f(x), ta thdy ham s6 f'(x) ddng bién trén [0;+0).
Chi y rdng 2[sinx|>0 VxeR va m’>+6m+10>0VmeR nén phuong trinh da cho twong duong
v6i 2[sinx| = m’® +6m+10.
Véi moi xeR, ta c6 2[sinx|€[0;2], do do phuong trinh da cho c6 nghiém khi va chi khi
m? +6m+10€[0;2] < m’ +6m+8<0< -4 <m<-2. Vay c6 ding 3 gia tri nguyén cia m thoa

man.
Cau 11. Chon B

Tir d6 thi ham s6 y = f(x), ta thdy ham sé f(x) nghich bién trén (—o0;0].

Cha yrang sinx—1<0 VxeR va 2m—m*-2<0VmeR, do dé
f(sinx—l)zf(Zm—m2—2)<:>sinx—1=2m—m2—2 (1)

Vihamsd y=sinx—1 c6 tap gia tri 2 [—2;0] nén (z) c6 nghiém khi va chi khi 2m —m’ —26[—2;0]

S2m-m’-22-22m-m* 20 0<m<2.

MameZ=m 6{0;1;2}. Vay c6 dung 3 gia tri nguyén cua m thoa man.

Cau 12. Chon B
Phuong trinh twong duong voi: (|f(x)| —~ 2)(|f(x)| + m) =0
Tir d6 thi ham s6 y = f(x), ta v& do thi ham s6 y = |f(x)| nhu sau

]

g 1| S
0, 3

Tir d6 thi trén, ta thdy phuong trinh (i) khong c6 nghiém thudc (0;3). Do d6 phuong trinh da cho c6
nghié€m thudc (0;3) khi va chi khi (ii) ¢6 nghiém thudc (0;3). Muén vdy 0<-m<l&< -1<m<0.
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Cau 13. Chon A

Tir d0 thi ham sb =f(x), ta thay véi xe(—l;l) thi f(x) e(—1;3).
bit log, (f(x)+1)=t=1<2 Vxe(-L1).
Phuong trinh da cho tr¢ thanh:

-4 —(m-4)1+2m=0 < (1-2)(£ -2t -m)=0 < =2 2(1) :
m=t -2t

Phuong trinh da cho c6 nghiém trén khoang (—1;1) khi va chi khi phuong trinh m =¢*> —2¢ ¢6 nghiém
trén khoang (—o0;2).

Xét ham s f(¢)=1* =2t trén khoang (—o0;2) c6 f'(1)=2(t-1)= f'(t)=0<1=1.

Tir d6 ta c6 bang bién thién ham f(¢) trén (—o0;2] nhu sau:

o S 0
+00 0
f(2) \ /
1

meZ

Vay phuong trinh m =¢>—2¢ ¢6 nghiém trén khoang (—o0;2) khi va chi khi m>-1. Ma { [5:5]
me[-5;

nén me{-1,0,1,2,3,4,5}. Do d6 c6 7 gia tri nguyén ctia tham s6 m thoa man.
Cau 14. Chon A
Dua vao do thi ham sé y = f(x), ta thdy ham s6 f(x) dong bién trén R.
Diéu kién: f(x)2m. Khido 2/ (x)2m+ f(x)= f(2/(x))2 f(m+ f(x)),do do
- >
ff(f)( f),i Q;(W(x))‘ o (2 () TG (£ ()20
Vay BPT da cho twong duong véi f(x)=m, ta can tim m dé phuong trinh f(x)=m c6 nghiém
thuoc (~1;2), diéu nay xay ra khi va chi khi me(f(-1); f(2)) < me(0;4).
Ma meZ=me{l;2;3}.

Cau 15. Chon C
Phuong trinh di cho twong duong £ (37 (x)+m )+ £ (x)+m=f (x)+x (i)
Xéthamsd f(¢)+£ =£ +36 —4m+t’ =*+4t° —4m dong bién trén R, nén
(o ff(x)+m=xe f(x)+m=x < f(x)-x' =-m < x* +2x° =3m (i)

Ham s (ii) c6 nghiém xe[l;Z] khi va chi khi 3m e[3;48]<:> m 6[1;16]. Vay c6 dang 16 gia tri

nguyén cia m thda man.
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Cau 16. Chon C

Phuong trinh da cho tuong duong véi:

2/ ({21 () m)=x =m 20 ({21 () +m )+ (2f () +m) =27 (x)+ 5" (i).
Xéthams6 g(t) =21 (t)+£ =2(¢ +2 +4m)+1 =24 +5¢' +8m dong bién trén R, do dé
(i)<:>g(3 2f(x)+m)=g(x)<:> 3 2f(x)+m =x<:>2f(x)+m=x3 <::>2()c5 +2x3+4m)=x3
& 2x° +3x =-8m (ii).

Xét ham sd h(x)=2x5 +3x° d@)ng bién trén R, ¢ h(O)zO;h(2)=88 nén (ii) c6 nghiém xe[0;2]
khi va chi khi 0<-8m <88« -11<m<0. Ma meZ:me{—ll;—lO;...;O} nén c6 12 gia tri

nguyén cia m thoa man.
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BAI 5 - TUGNG GIAO HAM HGP KHONG €O THAM SO

Trong bdi hoc nay, ta sé luyén tip cdc bai todn twong giao ham hop khéng cé tham sé,
tit nhién nhitng bai todn nay déu cé thé siv dung phwong phdp ghép truc, tuy nhién khi
¢ dang khéng cé tham sé, chiing ta ciing cé thé nhanh chéng gidi theo phwong phdp
truyén thong.

I. PHUONG PHAP GIAI

Xét bai toan téng quat:

Gid thiét: Cho ham s6 y = f'(x) da biét thong tin vé dd thi (hodc céc khoang bién thién).

Yéu cau: Dém s nghiém ctia phuong trinh £ (u (x)) =k voi keR 1a 1 hang s6 da biét

Phwong phadp gidi
e Budc 1: Dat u(x)=1, phuong trinh f(u(x))zk (i) f(1)=k (ii).

e Budc 2: Dya vao thong tin bai ton, tim cac nghiém cua phuong trinh (ii) theo 1.

e Budc 3: V& bang bién thién (hodc do thi) cia ham s6 y =u(x), sau d6 dém sé nghiém x
theo timg phuong trinh u (x) =1, v0i t, 1a cac nghiém cua (ii )
Vidy 1. Cho ham s6 f(x) c6 bang bién thién nhu sau:
X |-o0 -2 0 2 +00
f'(x) -0 + 0 - 0o+
+00 1 +00
-2 -2
X A A T R R 1 R
S6 nghiém thudc doan 0;7 cua phuong trinh f (2 cos x) = 5 la
A. 5. B. 8. C. 6. D. 7.
Gidi
Xét ham s t(x) =2cosx, taco t’(x) = —2sinx. Ta c6 bang bién thién ham sb t(x) trén {0;77”}
7
x| 0 T 2z 3z z
2
t - 0 + 0 - 0 +
2 2 0
t \ \ /
-2 -2
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t=a (a < —2) (1)
t=b(-2<b<0) (ii
t=c(0<c<2) (iii)
t=d(d>2)  (iv)

Dua vao bang bién thién cia ham s y = f(x), ta thay f(¢)= % N

Chu ¥ ring phuong trinh (i) v6 nghiém, phuong trinh (ii) c6 4 nghiém, phuong trinh (iii) ¢6 3
nghiém, phuong trinh (iv) v6 nghiém. Vay phuong trinh da cho ¢6 ding 7 nghiém.

Vi du 2. Cho ham s y = f(x) la ham da thirc bac ba c6 dd thi nhu hinh bén. Sé nghiém thudc khodng
(0;37) cua phuong trinh f (cosx+1) =cosx+1.

y

.1 U

SWANWIN
/0 2
A. 5. B. 4. C. 6. D. 7.
Gidi

bt cosx+1=t¢, vi cosx e[-1;1]= 7 €[0;2]. Phuong trinh da cho twong dwong véi f(¢)=1.
Trén cung hé truc toa dd Oty, ta v& d0 thi ham s6 y = f(¢) va duong thdng y =1, ta thdy trén [0;2],
chiing cét nhau tai hai diém c6 hoanh do #, € (0;1) va ¢, =2.
Do d6 phuong trinh f(t) =t ¢6 2 nghiém thudc [0;2] lat e (0;1) vat,=2.
x‘ 0 V4 2z 3z
2 2

, \ / \

0 0

T do, phuong trinh 7 =7, c¢6 3 nghiém phan biét thudc (0;371'), phuong trinh # =2 c6 ding 1 nghi¢ém

thudc (0;37) nén phuong trinh da cho ¢6 ding 4 nghiém.

Vi du 3. Chohamsd y = f (x) lién tuc trén R va c6 bang bién thién nhu hinh bén. X4c dinh s6 nghiém ciial

phuong trinh ‘ f (x3 —3x2)

:%, biét f(—4)=0.

-2 0 2 +

1\ /"’
\2/ )

B. 6. C. 7. D

. 10.

—00

00
+00 00

v |
e

Gidi
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3
3 f(l‘)=5
Dit ¢ = x’ —3x*, phuong trinh twong duong véi |f(t)|=5<:> ;
f=-=
rn--3
t=t3e(—4,—2) (lll
3 |t=t e(-0;-4) (i) 3 t=t,e(-2;0) (iv
Vi f(-4)=0 né t)=— s J)==3
(=) nén (1) 2<:>|:t=l26(2;+00) (i) 7() 2@ t=t,€(0;2) (v)
t=t,e(2;+0) (vi)
Ta c6 bang bién thién ham (x) nhu sau:
X |—00 0 2 +00

!

t

+ 0 - 0 +
0 +00
t / \ /
—0 —4

Do d6 c4c phuong trinh (i), (ii), (v), (vi) déu c6 dung 1 nghiém, phuong trinh (iii) va (iv) déu c6 3

nghiém nén phuong trinh da cho c6 10 nghiém.

II. BAITAP LUYEN TAP
1. Chohamsd y=ax’+bx* +cx+d c6 dd thi nhu hinh v& dudi. Hoi phuong trinh [ £(x)] =4 c6 bao

nhiéu nghiém?

A.5. B.3. C. 6. D. 4.
2. Chohamsd f(x)=ax’+bx’+cx+d c6dd thi nhu hinh v& bén

— / 19
S6 nghiém cua phuong trinh f(x)[f(x)— 4} =0 la
A. 2. B. 4. C.3. D. 1.
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3. Chohamséd y= f(x) c6 dd thi nhu hinh v& bén. S6 nghiém ciia phuong trinh f (x3 +3x° ) =01a
(0 z,
Vi
A. 4 B.5 C.6 D.7
4. Chohamsb y=f (x) lién tuc trén mdi khoang xac dinh va co bang bién thién nhu sau:
X |—o0 =2 2 +00
V' + - 0 +
2 +00 +00
y / \ /
—00 —4
Phuong trinh f (x3 - 3x) +3=0 co tat ca bao nhiéu nghiém thuc phan biét?
A. 5. B. 4. C. 3. D. 2.
5. Chohamsd f (x) =ax’ +bx* + cx+d ¢ dd thi nhu hinh v& bén dudi.
y
2
—T[o] 1
/ h \/
S6 nghiém cua phuong trinh £ ( f (x)) =11a
A. 3. B. 5. C.7. D. 6.
6. Chohamsd y=f (x) ¢6 bang bién thién nhu sau. S6 nghiém thuc ciia phuong trinh £ ( f (x))+ 2=0
la
—00 -2 0 2 +00
f'(x) -0 + 0 - 0 9+
+c0 1 +c0
f(x) \ / \ /
-2 -2
A. 4. B. 3 C.2 D. 6.
7. Cho ham sé y=f (x) lién tuc trén R va c6 d6 thi nhu hinh v& bén. S6 nghiém ciia phwong trinh
fI-f(x))=21a
A. 5. B. 2. C. 4. D. 3.
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8. Chohamsd y= f(x) c6 bang bién thién nhu hinh v& sau:

X |- -2 0 2 +00
f'(x) -0 4+ 0 - +
+00 3 00
/) \ e
-5 -5

S6 nghiém cua phuong trinh ‘f(x2 -2x— 1)‘ =4 bang
A. 2. B. 4. C.8. D. 6.

9. Cho ham s0 bac ba y = f(x) c6 dd thi nhu hinh v& duéi ddy. Tim sb nghiém thyc cia phuong trinh

f(\/m)z—z

A. 1. B. 3. C. 4. D. 5.
10. Chohamsé y=f (x) lién tuc trén R c6 bang bién thién nhu hinh v&

1 1
X |0 — 0 ~ e

f(X)\/\/

Hoi phuong trinh 2 f (x —|x| =5 c6 bao nhiéu nghiém.

A. 4. B. 6. C. 8. D. 5.
11. Chohamsd y= f(x) c6dd thi nhu hinh v& sau
Y|

73:—&_‘1

86 nghiém ciia phuong trinh f(2sinx)=1 trén doan [0;27] la
A. 1. B. 2. C. 3. D. 4.
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12. [PE THAM KHAO 2020 - LAN 01] Cho ham s f(x) c6 bang bién thién nhu sau

—o0 -1 0 1 +00

X
S - 0 o+ o - o o+

/() +OO\_2 7 _1\_2 T

S6 nghiém thudc doan [—72';272'] cua phuong trinh 2f(sin x) +3=01la
A. 4. B. 6. C. 3. D. 8.
13. [PE THAM KHAO 2020 — LAN 02] Cho ham s f(x) c6 bang bién thién nhu sau

—© -1 0 l +o0

W« o - -

/(x) /\/\

S6 nghiém thudc doan [0 7} cua phuong trinh (sm x) =lla

A. 7. B. 4. C.5. D.6
14. Chohamso f(x) c6 dd thi nhu hinh v&

N

o1 7 3
Sb nghiém thudc doan [-7; 7] cta phuong trinh f (4|sin x|) =31a
A. 3. B. 10. C. 8. D. 6.

15. Cho ham s6 f (x) c6 bang bién thién nhu hinh. S6 nghiém thudc doan [0;97”} cua phuong trinh

f(2sinx+1)=1 la:

X |- -1 3 +00
f'(x) -0+ -0 o+
+00 2 +00
>N T .
1 2
A.7. B.5 C.4 D.6
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Cho ham s6 y = f'(x) lién tuc trén R, c6 bang bién thién nhu sau

16.
X |- 0 2 4 +00
f’(x) - 0 0o - 0 +
f(x) \ / \ /
S6 nghiém thudc khoang 0; 7r cua phu0’ng trinh 3 f 2 +2cos x 4 0 bing
A. 1. B. 2. C. 0. D. 4.
17. Chohamsd f(x) cé bang bién thién nhu sau:
X |- —1 +00
/(%) + - -
(%) / \ / \
—Q0
S6 nghiém thudc doan [O 27r] cua phuong trinh | f (|s1n x|) _E‘ = ) la
A. 7. B. 11. C. 6. D. 12
18. Chohamsé f (x) c6 bang bién thién nhur sau:
X |-oo -2 -1 0 1 +00
/(%) + - -0 F
2 2 0
-2
Sb nghiém cua phuong trinh f (x 24x+ ) 01la
A. 3. B. 5. C. 4. D. 2.
19. Chohamsd y = f(x) c6 bang bién thién nhu sau
! 0 2
x |- _—
0 4 +00
Y - -

y\/\/

7”} cua phuong trinh Sf(cos X—cos x) =11la

D. 12.

S6 nghiém thudc doan {—%
B. C. 9.

A. 11 10.
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20. Cho ham s f(x) la ham so da thirc bac ba c6 d6 thi nhu hinh bén duéi. S6 nghiém thudc khoang
(0;37) cua phuong trinh f (sinx—1)=sinx Ia

Y

= / o 1
A. 5. B. 6. C.2. D. 3.
21. Chohamsé y = f(x) lién tyc trén khoang R va c6 do thi nhu hinh v&

Z,

Yy
1
—1/0\1 2 z
Phuong trinh f(cos x) +1=cos’ x c¢6 bao nhiéu nghiém trén (O;lOO;r).
A. 50. B. 100. C. 99. D. 49.
22. Chohamsd f (x) ¢6 bang bién thién nhu sau:

—0 -2 0 2 +00

J'(x) - - ¥

f(x)\/\/

S6 nghiém thudc doan {0 7} cua phuong trinh (f(2 cos x) sinx + 4)(2f(2 cos x) )= 01a

A. 5. B. 7. C. 11. D. 8.

23. Chohamsé f(x)=ax*+bx’+cx’ +dx+e 6 dd thi nhu hinh v&

Phuong trinh | f ( )+ 2= f +1 c6 bao nhiéu nghi¢m?

A. 0. B. 1. C.2. D. 3.
24. Chohamsbbacba y=f (x) ¢6 dd thi 1a dudng cong nhu hinh v&. S§ nghiém thyuc cia phuong trinh

f(xf(x))+1=01a

A. 8. B. 5. C.6. D. 4.
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25. Cho ham s bac boén y=f (x) ¢6 d0 thi 1a dudng cong trong hinh bén. S6 nghiém thyuc ciia phuong
trinh f(x*f(x))=-2 Ia

Y
[0) T
_2\/\/
A.8. B. 12. C.6. D. 9.
26. Chohamsé y = f(x) lién tyc trén R va c6 d6 thi nhu hinh v&
Y
2 ...............
| T
0 4
S6 nghiém cua phuong trinh £ (x. f (xz)) =21a
A.3. B.4. C.5. D. 6.

27. Cho ham s6 y = f(x) c6 do thj ham s6 y = f'(x) nhu hinh v&. Biét lim f(x)=+o. Héi phuong

X—+0

trinh f( £V )) = £(~1) c6 bao nhiéu nghi¢m?

A. 1. B. 3. C.5. D. 7.
28. Cho ham sé y=f(x) 1a ham da thoc bac ba, c6 d0 thi nhu hinh v& Hoi phuong trinh

f(¥*+2)= # ¢6 bao nhiéu nghiém?
n:zix

D. 4.
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29. Chohamsd f(x) c6 dao ham trén R, do thi ham s6 y = f(x) nhu hinh v&

S6 nghiém cua phuong trinh £ [ln f (x2 + 1) —1] =2 1a

A. 4. B.3. C.5. D.7.
30. Chohamsd y= f(x) c6 dao ham lién tyc trén R, dd thi ham sé y = f(x) nhu hinh v&
Y

ANey
J

—2

S6 nghiém cua phuong trinh £ [ f (xz)ln x} =01a
A. 2. B. 4. C.3. D. 6.

DAP AN

1D 2B 3C 4A 5C 6A 7C 8C 9A 10C
11C 12B 13C 14C 15A 16B 17A 18C 19B 20C
21D 22B 23C 24C 25D 26A 27B 28B 29C 30A
Cau 1. Chon D
, : S(x)=2 ‘ o i ‘
Ta co: [f(x)] =4 (%) . Phuong trinh f(x)=2 c6 dung 1 nghiém, phuong trinh
x)=-

f (x) =—2 ¢6 3 nghiém phan biét nén phuong trinh da cho c6 4 nghiém.
Céu 2. Chon B

/(x)=0 “[M:W
7(0)-4=0 |/ (x)=4 (a)

Dua vao do thi ham sd, ta thdy (i) c6 ding 2 nghiém, phuong trinh (ii) c6 ding 2 nghiém nén

Phuong trinh twong duong voi: |:

phuong trinh da cho c6 dung 4 nghiém.
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Cau 3. Chon C

0 .
bat = x’ +3x, phuong trinh da cho twong duong v6i f(1)=0< A Ell))
t= i
t=b(b>4) (iv)
Ta c6 bang bién thién ctia ham s6 #(x) nhu sau:
X |- -2 0 +00

- 4 - - o0
r(x)_w/' \O/'

Tir bang bién thién trén, ta thiy cac phuong trinh (i) va (iv) déu c6 dung 1 nghiém, phuong trinh (i)

va (iii ) déu c6 diing 2 nghiém nén phuong trinh da cho c6 ding 6 nghiém.
Cau 4. Chon A
Dit ¢ = x’ —3x, dua vao bang bién thién cia ham s6 £ (x), ta cé
1=t e(—0;-2) (i)
f(t)="3e|t=t,e(-2;2) (i) .
t=t e (2;+oo) (iii)
Khao sat ham s6 #(x), ta c6 bang bién thién

X |—o0 -1 1 +00
t!

t_w/'z\_z/'*“’

T d6, phuong trinh (i ) c6 dung 1 nghiém, phuong trinh (ii) ¢6 3 nghiém phan biét, phuong trinh

(iii) c6 ding 1 nghiém. Do d6 phuong trinh da cho ¢6 ding 5 nghiém.
Cau 5. Chon C

bit f(x)=t, dua vao dd thi ham s6 y = f(x), ta thiy
1=t €(-1;0) f(x

)
f(f(x)=1ef(t)=1e|t=t,e(0;1) <|f(x)
t=t,e(2;+) f(x)

he(-1:0) (i)
te(0s1) (i)
t, €(2;+00) (iif)

Tiép tuc quan sat d6 thi ham s6 y = f(x), ta thdy céc phuong trinh (i) va (ii) déu c6 3 nghiém phan

biét, phuong trinh (i) c6 ding 1 nghiém. Vay phuong trinh da cho ¢6 tét ca 7 nghiém.
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Cau 6. Chon A

S(x)=-2 (i)

flx)=2 (i)

D@ thdy phwong trinh (i ) c6 ding 2 nghiém, phuong trinh (ii ) c6 dung 2 nghiém nén phuong trinh da

Ta co: f(f(x))+2:0©f(f(x)):—2<:{

cho cé dung 4 nghiém thuc.
Cau 7. Chon C
bat 1- f(x)=¢, phuong trinh da cho twong dwong véi
t=-2 1-f(x)=-2 x)=3
f(t)=2< N () SN /) .
t=1 1-f(x)=1 f(x)=0
Duya vao do thi ham sé y = f(x), ta thdy phuong trinh f(x)=3 c6 ding 1 nghiém, phuong trinh
/(x)=0 co6 dung 3 nghiém nén phuong trinh da cho c6 dung 4 nghiém.
Cau 8. Chon C
o o 5 f(t)=4
Dit x> —2x—1=¢, phuong trinh d3 cho twong duong véi |f(t)| 4 F(0)=t
{)=-—

Ta co: ' =2x—2, tir d6 ta c6 bang bién thién ctia ham s6 #(x) nhu sau

X |—o0 1 +00
t' - 0 +
+00 +00
; \ /
-2

Tir bang bién thién trén, ta thiy véi ¢ (—oo;—2) thi phuong trinh x*> —2x—1=¢ v nghiém, néu
te (—2;+ oo) thi phuong trinh x> —2x—1=¢ ¢6 2 nghiém.
D@ thdy phuong trinh f(z) =4 ¢6 2nghiém ¢ € (—oo;—2), t, e (2;+oo); phuong trinh f(t) =—4 c64
nghiém ¢, e(-00;-2),1, €(-2;0),% €(0;2),7, €(2;+x). Do d6 phwong trinh |f(t)|=4 co 4
nghi€m 16n hon —2, hai nghiém nhé hon -2, nén phuong trinh da cho c6 ding 8 nghiém.
Cau 9. Chon A

t=ae(-0;0) (i)
bat ¢t =+-x’ +4x -3, phuong trinh tvong duong f(f)=-2<|1=1 (ii) .

t=be(2;3) (i)

—x+2

N=x"+4x-3

Xét ham ¢(x) c6 TXD: D=[1;3], taco 1'= nén c6 bang bién thién

x| 1 3
I + - I
; / \
0 0
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Tir bang bién thién nay, ta thdy phuong trinh (i) va (iii) v6 nghiém, phuong trinh (ii) c6 ding 1
nghiém nén phuong trinh da cho c6 dung 1 nghiém.
Cau 10. Chon C

s t=t, e(—%;Oj (ll)
Dit 1 =x" —|x], taco 2f(x2—|x|)=5<:>2f(t)=5<:>f(t)=§<:> |
t=t,e|0;— iii
log) @
t=t, e l,+oo (iv)
i 4
1
X = —5
Taco ' =2x—2 =1 =0 . , tai x=0, ¢’ khong xac dinh.
[ vod
2
Tir d6 ta c6 bang bien thién ham 7(x) nhu sau
1 1
- — 0 -
X Q0 2 2 +00
t - 0
, \\\\\\ /////X \\\\\\A /////X
Duya vao bang bién thién, ta thdy phu(mg trmh vO nghiém, phuong trinh (zz) c6 4 nghiém, céac

phuong trinh (iii) va (iv) déu c6 2 nghiém nén phuorng trinh da cho c6 8 nghiém.

Ciau 11. Chon C

t=-1
bat ¢t=2sinx, ta ¢6 re[-2;2]. Phuong trinh da cho twong duong véi f(t)=1<:>[t ) (do
te[-2;2)).
V& bang bién thién ham t(x) trén [0;27], ta co:
X |—o0 z 3—7[ 2r
2 2
yl + 0 — 0 +
2 0
y //////* \\\\\\* //////I
0 -2

Tur d6, phuong trinh ¢ = -1 ¢6 2 nghiém va phuong trinh 1 =-2 ¢6 dung 1 nghiém x trén [0;27[] nén

phuong trinh f(2sinx)=1 c6 dung 3 nghiém trén doan [0;27].
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Cau 12. Chon B

=t e(—oo;—l) (l)
. ] N inh ¢ P 3 t=t, e(—l;O) (ii)
t t=sinx, t)=—= :
dt ¢ =sinx, phuong trinh trong duong f'(¢) had (= e(0) (i)
t=t,e(l;+x) (iv)
Xét ham s6 t(x) trén [—7r;27r], ta co bang bién thién:
X |-z -z z 37 2r
2 2 2
V' 0 - 0 +
1

y\/\/o

Tir bang bién thién trén, ta thay ) va zv v0 nghiém, (zz) c6 4 nghiém va (111) c6 dung 2 nghiém
nén phuong trinh da cho c6 6 nghlem thudc [—71', 27[].

Cau 13. Chon C

bat ¢ =sin x, phuong trinh d cho twong duong véi: f(7)=1<

Xét ham s 7(x) trén {0 57”} ta c6 bang bién thién
3 hY/4

x| 0 —
2 2
0

!

y

yo/\/’

Tir bang bién thién trén, ta thay (i) va (iv) vo nghiém, (ii) c6 2 nghiém va (iii) c6 ding 3 nghiém

—|lo|Ny

nén phuong trinh da cho ¢6 5 nghiém thudc [0;577[}
Cau 14. Chon C
t=t €(-0;0) (i)
Dat t=4sinx|, taco f(4fsinx|)=3< f(1)=3<|t=t,e(0;1) (ii).
t=t,e(2;3) (iii)
Xét 1(x)=

—m; ], ta c6 bang bién thién:
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Vs
x |-z - 0

o /\ N

Tir bang bién thién trén, ta thdy phuong trinh (i) vo nghiém, cac phuong trinh (ii) va (iii) déu c6 4

INJENRRS

nghiém nén phuong trinh da cho c6 8 nghlem.
Cau 15. Chon A

Dit ¢=2sinx+1, phuong trinh f(2sinx+1)=1< f(¢)=1. Dya vao bang bién thién ciia ham s
t=-1 (i)

y=f(x), tathdy f(¢)=1<|t=ae(1;3) (ii)
t=be(3;+wo) (iii)

r 2 ’ 5 e ‘A N N 972'
Xét t'=2cosx, ta co bang bien thién ham t(x) trén {0;7} nhu sau

3 S 7_7r 97
2

2
_ 0 + 0 — 0 +
3

NN

Tir bang bién thién, ta thdy (i) c6 dung 2 nghlem ii) ¢6 dung 5 nghlem va (iii) v nghiém trén

[0 ,9771 Vay phuong trinh da cho c6 ding 7 nghiém thudc {0;9{}

Céau 16. Chon B

bat 1=2+2cosx. Taco 3/ (2+2cosx)—4=0 <:>f(t)=§<:>

~
N
m

Taco ¢'=-2sinx <0 Vxe(0;7), taco bang bién thién ham #(x) trén [0;7] nhu sau
x|0 T
t -

0
Tir d6 cac phuong trinh (i) va (iv) vo nghiém, cdc phuong trinh (ii) va (iii) déu c6 nghiém duy nhét

thugc (0;7) nén phuong trinh da cho ¢6 ding 2 nghiém thudc (0;7).
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Cau 17. Chon A

11
. U =
Dit [sin x| =¢, phuong trinh da cho twong duong véi: & ().

rl)-r=-1 f(t)=0
2 2
.3 . L. tZIOE(O;l)
Chi y réng [sinx|€[0;1]= 1 €[0;1]. Do do (i) < 0 .
=
Khéo sat ham sb ¢ = |sin x| trén [0;27], ta c6 bang bién thién
x |0 z /4 3z 2
2 2
1 1

1NN

Tir d6, phuong trinh ¢ =17, ¢6 4 nghiém thudc [0;27], phuong trinh 7=0 c6 3 nghiém thugc [0;27]
nén phuong trinh d cho ¢6 dung 7 nghiém thude [0;27].
Cau 18. Chon C

t=t, e(—oo,—Z) (l)

. ’ ) B t=t,e(-2;-1) (i)
Dt t=x—2vx+1, tacod f(x—2\/x+1)—0<:>f(t)—0<:> (—tc(-10) (i
t=t;e(l;+o)  (v)

1— 1 _\/x+1—1_ X
x/x+1 \/x+1 \/x+1(\/x+1+1)'

Tir d6 ta c6 bang bién thién ham #(x) trén [—1;+00) nhu sau

Xét t' =

x|—=1 0 +00
t/

[ - 0 +
-1 +00
t \ /
-2

Tir bang bién thién ham t(x), ta thdy phuong trinh (z) v0 nghi€m, phuong trinh (z‘i) c6 2 nghiém,

cac phuong trinh (iii), (iv) déu c6 dung 1 nghiém nén phuong trinh da cho c6 4 nghiém.

Cau 19. Chon B

bat ¢ = cos’ x —cosx. Phuong trinh twong duong f'(¢) =%c> t=t, € (——;0) (ii) .
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1
Xét ham sb #(x)=cos’ x—cosx trén {—%;57”}, taco t'=—(2cosx—1)sinx=1'=0< cosr=7
sinx =0
Ta c6 bang bién thién ham #(x) trén [—%,57”} nhu sau:
5 7 5
ol -Z _r 0 r ju 7 1 7 R
2 3 3 3 3 2

/

\

/
~
/
\
/
\o

Tur bang bién thién trén, ta thiy cic phuwong trinh (i ) va (iv) déu vo nghiém, phuong trinh (ii ) co 8

T 57

nghiém thudc {—%;5{} phuong trinh (iii ) c6 2 nghiém thudc [—5,7} Vay phuong trinh da cho

¢6 10 nghiém thuge | —Z: % |,
272

Cau 20. Chon C
bat 1 =sinx -1, phuong trinh da cho tuong duong v6i f(1)=1+1.

Trén cung hé truc toa &0 Ory, ta vé d6 thi ham s6 y = f (t) va duong thang y =¢+1 (hinh v&)

=1
Trddthitacd f(t)=t+1<|t=1

t=m, (m>1).
Ta co: #'(x)=cosx, tir d6 ta c6 bang bién thién ham s t(x) trén [0;37] nhu sau
kY4 Sx

— — RY/4
2

- 0 +

) / \2 e \1

Tir bang bién thién trén, ta thdy phuong trinh 7 =1 va ¢ =m v6 nghiém, phuong trinh ¢
nghiém thudc (0;37) nén phuong trinh da cho ¢6 ding 2 nghiém thudc (0;37).

X 0

ol © N
ol o |
|

=—1 c6 ding 2
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Cau 21. Chon D

Duya vao do thi ham sb yzf(x), ta thay f(x)ZO‘v’xe[—l;l].
Ta co: cosx e[-1;1]= f(cosx)>0= f(cosx)+1>1.

Ma cos® x <1 nén phuong trinh
f(cosx)=0

ocosx=1ox=k2r (kel).
cos’x=1

f(cosx)+1:cos3x<:>{

Ta co: k27 €(0;1007) < k €(0;50). Ma k e Z=> k €{1;2;...;49}. Vay phuong trinh da cho c6 49
nghiém thude (0;1007).
Cau 22. Chon B

Dya vao bang bién thién, ta thdy f(x)>-2VxeR= f(2cosx)>-2, ma -sinx>-1 nén
f(2cosx)—sinx+4>-2-1+4>0, do d6 phuong trinh da cho twong duong véi 21 (2cosx)—1=0

1
bat 2 cosx =¢, phuong trinh twong duong f(¢)= 5

Khdo sat ham s6 #(x) trén {0;77”} ta co:

x| 0 T 27 RY/4 —

t' -

f\/\/

Duya vao bang bién thién, ta thdy phuong trmh Va zv v0 nghiém, phuong trinh (zz) c6 4 nghiém

phan biét, phuong trinh (m) c6 ding 3 nghi€ém nén phuong trinh da cho ¢6 7 nghiém.
Ciau 23. Chon C

Tir d6 thi ham sé y = f(x), d& thdy f(x)=x"-2x". Dat ,/f(x)=¢, phuong trinh da cho tuong
duong voi |/ f(1)+2 = +1oVi' 20 +2 =+l -2 + 2=t + 20 + 1 &’ =—

Phuong trinh da cho tuong duong f (x) = %, nén phuong trinh nay cé dung 2 nghiém.

Cau 24. Chon C

x=0
Tir d6 thi ham s6 y = f(x), ta thy phuong trinh f(x)=-1 ¢6 3 nghiém | x=a (a >0).
x:b(b>a)
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x3f(x)=0 (z) Y
Do dé f(x'f(x))+1=0<| X' f(x)=a (ii) . 0 L /gc
X f(x)=0b (iii) B

x=0
f(x)=0

a . , TR J S U A a
Xét (i) < f(x)=—, xét su twong giao cia do thi ham so y = f(x) va d6 thi ham s0 y=—
x

Xét (z) = , do do (l) ¢6 2 nghiém.

3
x
(a>0), dé thiy ching cit nhau tai 2 diém nén c6 2 nghiém.
Vay (i) va (iii) déu c6 2 nghiém nén phuong trinh da cho c6 ding 6 nghiém.

Cau 25. Chon D

- . xX=a
Tur do thi, ta thay f(x):—2<:> b(0<a<b<c).

\y /
0O a b ¢ x

Dodo f(x*f(x))=-2|,

0

Xet (i) = ;ZC):O,

nén phuong trinh (i ) c6 3 nghiém.

Xét (i) = f(x)= % d& thdy dd thi ham s& y = £ (x) cit dd thi ham sb y = % tai dung 2 diém nén

phuong trinh nay c6 ding 2 nghi¢m.

5

—2
Tuong ty, cac phuong trinh (iii) va (iv) déu c6 dung 2 nghiém.

Vay phuong trinh da cho c¢6 3+3.2 =9 (nghiém).
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Cau 26. Chon A

Xét sy tuong giao cua dd thi ham sé y=f (x) va dudng thing y=2, ta thdy phuong trinh
x=4

f(x):zc{xza(0<a<4)'

(1)

(do x =0 khong la nghiém).
(i)

Véi x<0,tacd x> >0= f (xz) >0 (dua vao dd thi), nén cac phuong trinh déu v6 nghiém.

xf(x*)=4 f(x2)=
Do dé f(xf(xz))_2©[x;2x2;‘a© f(x)=

2l % |

Véi x>0, dit x> =¢, taco (i)<:>f(t)=%(iii);(ii)<:>f(t)=%(iv).
9 (minh hoa nhu hinh v&)

,y=$

Trén cung hé tryc toa do Oxt, v& cac dd thi y=f(t); y=—F

4
N

)
4
1T V=
a =
o 4 = t

Tur d6 (iii) c6 2 nghiém, (iv) c6 dang 1 nghiém nén phuong trinh da cho ¢ 3 nghiém.
Cau 27. Chon B
Tir d6 thi ham s6 y = f”(x), ta v& bang bién thién ctia ham sé y = f(x) nhu sau:

X |—o0 -2 -1 2 +00

y —

0 + 0 - 0 +
' \ yd M\ el :

Tir @6, phuong trinh f(f'(\/x2+l))=f(—l) (i) co nghiém x=-1 vi x=a(a>2). Ngoii ra

phuong trinh (i) con c6 thé c6 thém 1 nghiém nita la x=b(b<-2).

Tix db thi ham 6 y= f'(x), ta thiy f'(x)2~1Vxe[-li+), ma ¥ +121= (Yol +1)2 1.
Do d6 phuong trinh f'(\/ﬁ ) — b v6 nghiém.

(V1) ==1 ()

Do d6 f(f’( x2+1)):f(—1)<:> f'(\/m):a .
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Dé thiy (i) < Vx’+1=1<x=0; (ii) < Vx’ +1=c(c>2), phuong trinh ndy c6 2 nghiém.
Vay phuong trinh (i) c6 dang 3 nghiém.
Cau 28. Chon B

3 x#0
biéu kién: , .. Phuong trinh tuong duong véi: In 2x° =—F-
2x% #1 f(x*+2)
2xf"(x* +2 "(x*+2
~In2x* tacod g’(x)z—L_“_x—_zy{MJri}

Xétham sé g(x)= F(ee2) 27 ) *

1
f(x2 + 2)
Dua vao d6 thi ham sb
Cht y ring f'(x)>0Vx>2, dodé f'(x*+2)>0. Tirdé g'(x) ddi déu qua diém 0.

Dé thay Xlirgog(x) = —w;xlirgog(x) = —0; xhgl g(x) = +w;}ir£1 g(x) = +o0. Tir d6 ta c6 bang bién thién

ham g(x) nhu sau:

g’)(cx) —o0 - 0 - +00
o() / - +OO\

Phuong trinh g (x) =0 co6 ding 2 nghiém nén phuong trinh f (x2 + 2) = Py c6 dung 2 nghiém.
X

Cau 29. Chon C

. . 2xf"(x* +1
Xét ham so g(x)zlnf(x2+1)—1. Ham so g(x) xéac dinh trén R, c6: g’(x)z%
Dua vao db thi ham s yzf(x), ta thdy f(x)>0Vxe[1;+oo) va f’(x)>OVxe[1;+oo). Do do
f'(¥+1)>0
VreR=g'(x)=0<x=0.
f(x2+1)>0

Ham s6 g(x) c6 ding 1 diém cyc tri 1a x=0, c6 g(0)=Inf(1)-1=-1 lim g(x)=-+om;

X—>+0

lim g(x)=+o0, ta c6 bang bién thién ham s g(x) nhu sau:

X—>—00

g')(cx) = - ?) + =
g(x) +OO\ /+OO
-1

Duya vao do thi ham sd y = f(x), ta thiy phuong trinh f(x) =2 c6 ding 4 nghiém 1a x=a (a < —1);
x=—1;x=0;x=b(b>l).
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g(x)=a (i)
g(x)=-1(i)
g(x)=0 (iii)
g(x)=b ()

Dua vao bang bién thién ham sé y = g(x), ta thiy phuong trinh (i) v6 nghiém, phuong trinh (ii) c6

Dodo f(g(x))=2<

dung 1 nghiém x =0, phuong trinh (iii) va (iv) déu c6 2 nghiém phan biét, nén phuong trinh da cho
c6 tat ca 5 nghiém.
Cau 30. Chon A

Xét ham s g(x)zf(xz)lnx, c6 TXb: (0;+oo).

1 1
T r: ’ :2 ’ 2 1 —. 2 —_ 2 2 pr 2 1 2 v 0’ .
aco: g'(x) xf(x)nx+xf(x) x[f(x )+xf(x)nx} xe(0;+x)
Dua vao d6 thi ham s6 y = f(x), ta thdy f"(x)>0 Vx> 0.

f(x2)<0

, = g'(x)<0.
Inx” <0

Véi 0<x<1, tacod x2e(0;1):>{
f(x2)>0

. = g'(x)>0.
Inx” >0

Véi x>1, tacd x° e(l;+oo):>{

P _ ’ _ \ . 1 2 _ A r 5 [¥e ‘A 5
Laico g(1)=f(1)+ f'(1).In1=0 va }Lrgl g(x)= xlin(? (f(x )ln x) =+o0 nén ta ¢ bang bién thién cta
ham s6 y:g(x) trén (O;+oo) nhu sau:

x |0 1 +00
g'(x) - 0 +

8(2) M\O /+OO

g(x)za (a <—2)

Tir do thi ham s6 y = f(x), ta c6 f(g(x)) =0<| g(x)=-1 . Dwa vao bang bién thién cua
g(x) =1

ham g(x), ta thdy cac phuong trinh g(x)=a va g(x)=—1 vo nghiém, phuong trinh g(x)=1 ¢

dang 2 nghiém nén phuong trinh da cho c6 ding 2 nghiém.
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BAI 6 - PHUONG PHAP GHEP TRUC

Phwong phdp ghép truc cho ta hinh dnh vé bing bién thién ciia ham hop y = f(u (x)),

khi ta da biét thong tin vé ham sé f (x) va ham sé u(x).

I.  CACHLAM TRUYEN THONG CUA CAC BAI TOAN BIEN LUAN NGHIEM
Trong thuc té, ta gdp kha nhiéu bai todn c6 dang: Cho ham s6 y = f(x) da biét thong tin do thi (hodc
d3d biét cac khoang don diéu), yéu cau tim m dé phuong trinh f (u (x)) =m c6 ding k nghiém

(ke R). Nhimng bai toan nay thuong 1a nhiing bai toan kho & mirc VD-VDC véi 101 giai kha cong
kénh va thuong xét kha nhidu truong hop.

Dé cho dé hiéu, chung ta s& di tir truong hop cu thé, sau d6 dén bai toan tong quat

Bai todn mé ddu. Cho ham s6 y = f(x) 6 d6 thi nhu sau

<

—2/1\2 z

Biét lim f(x)=—0; lim f(x)=+o%. Tim m déphuong trinh f(x'—~3x)=m c6 ding 5 nghi¢m?

X—>+o0 X——0

Gidi
Cich lam truyén théng
bit u=x’-3x, tacod u'=3x2—3:>u’=0c{ - v Tir d6 ta c6 bang bién thién ham u(x) nhu sau
xX=-
X |—o0 -1 1 +00
u' + 0 - 0 +
2 +00
—o0 -2

Dua vao bang bién thién trén, ta thay:

u<-2 N N 3 Y ‘A
thi phuong trinh x° —3x =u c6 dung 1 nghiém x.

e Vi
L>2

o Véi {” " thi phuong trinh x* ~3x = c6 diing 2 nghiém x.
.
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e V&i -2 <u <2 thi phuong trinh x* —3x=u c6 ding 3 nghiém x.

Xét h¢ truc toa do Ouy, d6 thi ham sé y = f(u) nhu hinh vé&:

<

\2

e V&i me(—w0;-2), phuong trinh f(u)=m<u=u, (u, €(2;+)) < x’ =3x=u,, phwong trinh

nay c6 ding 1 nghiém x.
e V&i m=-2, phuong trinh f(u)=m < u=2< x’—3x =2, phuong trinh ndy c6 dang 2 nghiém .

e Véi -2<m<~-1, phuong trinh f(u)=m<u=u, (u2 € (—2;2)) & x’ —3x =u,, phuong trinh nay

c6 dung 3 nghiém x.

. . u=-2 X' =3x=-2 s o
e V6i m=-1, phuong trinh f(u)=m < =S , do d6 trudng hop nay cod
u=u;e(-2;2) | X -3x=u,
5 nghiém x.
u=u4e(—2;2) ¥ =3x=u,

e V6i —1<m<l, phuong trinh f(u)=m<|u=use(-2;2) <|x’-3x=u,, do do truong hop
u=uge(-0;-2) |x -3x=u,
nay c6 7 nghiém x.
u=0

, do d6 truong hop nay c6 4 nghiém x.
u=u, e(—oo;—2)

e V6i m =1, phuong trinh f(u)=m<:{

e V&i m>1, phuong trinh f (u)=m < u=u, €(—0;—2), do d6 trudng hop nay c6 1 nghiém x.

Vay phuong trinh da cho c6 ding 5 nghiém khi va chi khi m =-1.

Nhdn xét
Cdch lam nay khd cong kénh, heong giai quyét la doi chiéu tir nghiém ciia phwong trinh f (u) =m theo u

chuyén sang nghiém ciia phwong trinh x* —3x=u theo x. Mdc dii cach nay trinh bay tw ludn khd tot tuy
nhién néu lam khong cdn thdn, hodc lam tat sé rat dé dan dén sai sot.

Ta van tim dwoc m trong trong hop bai todn bé bét gid thiét lim f(x)=+00; lim f(x)=—o0. Tuy nhién
X—>+0 X—>—00

khi bo gia thiét nay thi sé khong bién lugn duoc tat ca cdc truong hop co thé ¢é cua m, vi du khi m>1 thi
ta chua thé khang dinh dwoc phwong trinh f(u) =m cé ding I nghiém, vi cé thé khéng cé nghiém.
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II. CACH GIAI THEO PHUONG PHAP GHEP TRUC

Xét bai todn & Vi dy 1 ¢ trén, ta s& thiét Iap bang bién thién cia ham s6 y = f(x* —3x) khi da biét cac
thong tin ciia bai todn. Ban chat cia phuong phap nay 1a ta gop su bién thién cia x - u =x’—3x va
su bién thién ctia u — £ (u)

Pit u=x"—3x, ham so6 u(x) co 2 diém cyc tri & x=1 va x=-1, tr d6 ta cd bang bién thién ham so

f (x3 - 3x) theo phuong phap ghép truc nhu sau

X |—o0 -1 1 +00

—o0 -2 0 2 0 -2 0 +o0
+00 / 1 1 -, 1
20 \ / B \
-2 —0
Tir bang bién thién trén, ta thiy duomg thing y =m cét dd thi ham s y = f(x* —3x) tai ding 5 diém khi va
chi khi m =-1.

III. BAN CHAT CUA PHUONG PHAP GHEP TRUC

O céch gidi trén, ta da 1ap bang bién thién ham sé f (x3 —3x) gdém c6 3 dong

e Dong I: Gom cdc diém cuc tri ciia ham s6 u(x) va cde diém bién khi ta muon khdo sat ham sé
f(x3 —3x) trén khodng nao. Cu thé ¢ day la (—oo;+oo) va ham sé u(x) =x*=3x ¢6 2 diém cuc tri
la -1 va 1.

o Dong 2: Ta dién cac gia tri cuc tri va gia tri bién cua ham $6 u(x)=x3—3x vao, cu thé la
lim u(x) =—00, u(—l) =2, u(l) =-2, lim u(x) = +o0. Dyra vao do thi ham so y =f(x), ta thdy
X—>—00 X—>+00
trén (—00;2) ¢6 2 diém cuc tri la =2 va 0, trén (—2;2) co dung 1 diém cuec tri la 0, trén khodng
(=2;+) ¢6 diing 1 diém cwc tri la 0.

e Dong 3: Dién cdc gid tri ciia ham iing véi moi trwong hop cia bién (dd dwoc liét ké & dong 2), sau
do hoan tat bang bién thién bang cdac dau miii tén

Gidi thich

Céc em xem video sau (bang cach quét ma QR-CODE trén dién thoai) dé hiéu E] samssassagyens =i ee E]
rd hon qets

e Ban chat ciia viéc v& bang bién thién ham sb f(u (x)) la ta coi u(x)
1a bién, va chia nho cc khoang cta bién ra gom 3 khoang 1a (—00;2),
(-2;2) va (-2;+). Dic biét & day khoang (—2;2) bién di nguoc,
nghia 1a bién di tr 2 vé —2. Tir d thi ham s6 y = f(x), ta c6 do thi E]

ham s6 y = f(u) trén hé tryc toa 4o Ouy nhu sau
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Y

—2/1\g 2

e Hay xét céc gid tri clia ham s6 f(u) trén timg khoang clia u. Dau tién u chay tir —0 — 2, & ddy c6
2 diém cyce tri 1a —2 va 0 1am thay déi chiéu bién thién ciia ham £ (u), tir 46 ta dién cac gid tri —2
va 0 va giita. Nghia la ta da chia nho khoang u € (—o0;2) thanh cic khoang (—o0;—2);(-2;0) va
(0;2) dé xét cac chiéu bién thién va v& ddu mili tén ¢ dong thir 3.

o Tuong tu v6i khoang u e (-2;+), khi u chay tir 2 — +o0, ¢6 chay qua 1 diém cuc tri 12 u =0,
diém nay sé& lam thay ddi chiéu bién thién ctia ham f (u) nén ta dién 0 vao giira khoang, ban chit la
ta dang chia nho khoéng nay thanh 2 khoang (—2 ; O) va (0;+oo) dé xét chiéu bién thién.

e Vi khoang (—2;2), hay chii y & day u chay nguoc 2 — —2, gia tri ctia bién ciing s& di nguoc lai so
v6i hinh dang ban dau. Khi u chay tr -2 — 0, gia tri cua bién di tr -2 —>1, va khi u chay tu

0 — —2, gia tri cua bién di tir 1 > —1 nén ta dién diém 0 vao giira vi diém nay 1am thay d6i chiéu
bién thién.

IV. TONG QUAT

Cho ham s6 y=f (x) da biét thong tin (ta c6 thé xac dinh tat ca cic khoang dong bién, nghich bién cua

ham sd), ta c¢6 thé xac dinh dugc bang bién thién cia ham s6 y = f (u (x)) trén D nhu sau
e Budc 1: Xéc dinh tat ca cac diém cuc tri ciia hAm s6 y =u (x) nam trong khoang D ma ta khao sat
e Budc 2: Lap bang bién thién xét sy twong quan gitta hai ham u (x) (bién x)va f (u) (bién u).
x X, X, X, e X

o) | u(v) o o w uly) o u(x) o u(x)

() f(u(x,)) f(u(x,))

£ (u(x) \ /. \

f(”Z)
f(u(x)) /() f(u(x))

Bang bién thién theo phuong phap ghép truc nay thuong c6 3 dong:

e Dong 1 (dong cua x): Tat ca cac diém cuc tri ctia ham sé u (x) trong khoang D va hai dau mut cua

D, chu y rang & bang trén, x,,x,,..,x,, la cic diém cuc tri cua u(x), trong trudng hop

n—

D =(—o0;+00) thitacoi x, 1a —oo, x, 1a +oo, khi d6 u(x, )=1limu(x), u(x,)=limu(x).

X=X,
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e Dong 2 (dong cua u ): Ta dién tat ca céc gid tri u(x, ), u(x,),...,u(x,), va dua vao gid thiét bai toén,

quan satham £ (u) v6i u déng vai trd 1a bién.

o Néu u(x)<u(x,), khi bién u chay u(x)—>u(x,), di qua cic diém cuc tri 1a u,, u,,...,u,

thi ta dién cac gia tri d6 vao giita khoang theo thir tu u (%) <u, <u, <..<u, <u(x,).

o Néu u(x,)>u(x,), khi bién u chay u(x,)—>u(x,), di qua cac diém cuc tri 1a u,, u,,...,u,

thi ta dién cdc gid tri d6 vao gitra khoang theo thir tw u(x,)>u, > u, >...>u, >u(x,).
o Néubién u chay trong khoang nay khong di qua diém cuc trj nao thi ta khong dién gi ca
o Lam tuong ty v6i cac khoang u(x,) > u(x,), u(x) > u(x,), ....u(x,_)—>u(x,).
e Dong 3 (dong cia f): Dién tit ca cac gia tri cia ham f theo bién u rdi

V. MOQT SO ViDU

Vidy I: Cho ham s y = f(x) c6 dd thi nhu hinh v& (duong thing y =2 la dudng tiém can ngang cta dd

thi ham sd).

Tim m dé phuong trinh f(x2 + 2x) =m

a) C6 nhiéu nghiém nhat. b) C6 ding 2 nghiém. ¢) C6 s6 1é nghiém.

Gidi
Nhan xét: Bai toan s& duoc giai quyét néu ta vé dugc bang bién thién ctia ham s6 y = f (x2 + 2x)
it u=x>+2x, ta co u'=2x+2=)'=0< x=—1. Ta v& bang bién thién ctia ham sd y = f(x2 +2x)
theo phuong phap ghép truc nhu sau:

X |—o0 -1 400
U |40 1 0 -1 0 1 +00
2

2
f(u) \_1/0\_1/0 \_1/

S6 nghiém cta phuong trinh £ (x2 + 2x) = m bang s6 giao diém cua do thi ham s6 y = 1 (x2 + Zx) va duong

thang y = m.
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a) Phuong trinh f(x2 + Zx) =m c6 nhiéu nhat 6 nghiém khi —1<m <0.

2

b) Phuong trinh f(x™ + Zx) m c6 dung 2 nghiém khi 0 <m < 2.

¢) Phuong trinh f(x2 + 2x) =m c6 s6 1é nghiém khi m =—1.
)=

Vidy 2. Cho ham s6 f (x)=ax’+bx’ +cx+d c6 dd thi nhu hinh v&

Y
TN e
-2 [0 3

. 1 .
Tim m dé phuong trinh f(x + —j =m c6 dung 4 nghiém
X

Gidi
1 21 (x=1)(x+1 » ) .
Pat u=x+l, ta co u’=1——2=x 5 =( )g ) Tu do ta c6 bang bién thién ciia ham so
X x X X
y=f (x+lj theo phuong phap ghép truc nhu sau:
X
X |- -1 0 1 +00
U |—oo -2 —o0 || +o0 +00

S (u) +°°\0/+°° / \ / \

m=1

Do d6 phuong trinh f (x+ ! j m c6 ding 4 nghiém khi va chi khi [

Vidy 3. Cho ham s0 y = f'(x) c6 bang bién thién nhu hinh v&

X |—o0 —2 1 +00
y / \ /
Tim s6 diém cuyc tri ctia ham s6 y = ‘f{x ——j ?
X
Gidi
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Dit u:x—l, ta co u’:1+LZ>OVxe]R\{O}. Tir d6 ta c6 bang bién thién ciia ham s6 yzf(x—lj theo
X X X

phuong phap ghép truc nhu sau:

X —00 0 +00
U |- -2 1 +o0 || — -
4 +00 4 / +00
£ (x) / T~ 0 / / ~ 0
-2 -2

Tir bang bién thién trén, ta thiy ham sé y = f (x —lj c6 ding 4 diém cyc tri va phuong trinh f (x —lj =0
X X

cd 4+2 =6 diém cuc tri.

. ) . . 1
c6 4 nghiém, trong d6 c6 ding 2 nghi€m don, vi thé ham so y = ‘ f (x——)
X

Vidy 4. Cho ham sé y = f(x), ham sé y = f'(x) c6 bang bién thién nhu sau
—0 -1 1 +00
OO\ /3 \
) —00

Hamsd y=f (4x2 + 4x) ¢6 bao nhiéu diém cuc tiéu?

Gidi
x=ae(-w;-1)

Tir bang bién thién cia ham s6 y = f*(x), ta thy phuong trinh f'(x)=0<|x=be(-1;1)
x=ce(1;+oo)

Tir d6 ta c6 bang bién thién cia ham s6 y = f(x) nhu sau

X |-o0 a b c +00

f’(x) - 0 -

NN

Pit u=4x’+4x, ta c6 u' =8x+4=u' —0c>x——5, tr do ta co6 bang bién thién cua ham sb

y=f (4x2 + 4x) theo phuong phép ghép truc nhu sau
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X |—o0 - +00

f()/\/\/\

Vay ham sé f (4x + 4x co dung 2 diém cuc tiéu.

Vidy 5. Cho ham s6 f (x)=ax’+bx’ +cx+d c6 dd thi nhu hinh v&

Y

A

Ham sé y = ‘f3 (x+2)-3f(x+ 2)‘ ¢6 bao nhiéu diém cuc tri?

Gidi

Pat g(x)=|f*(x)-3/(x), ta 6 y=|f(x+2)-3f(x+2)|=g(x+2). Do d6 & thi ham sd
\ f? x+2) 3 f(x+2)\ duoc tao ra bang cach tinh tién do thi ham s6 y = g(x) sang trai 2 don vi, nén

sO diém cyec tri cia ham sé y = ‘f3 (x+2)—3f(x+2)‘ bang s6 diém cyc trj ctia ham s6 y = g (x).

Xét ham s6 h(x)=f°(x)=3f(x),v(x)=x"-3x= g(x)=|h(x)| va h(x)=v(/(x)). D& théy bang bién

thién ctia ham s v(x) nhu sau

X |—o0 -1 1 +00

v_w/'z\_z/'”’

Tir d6 ta c6 bang bién thién ciia ham s6 v(h(x)) theo phuong phap ghép truc nhu sau

X —o0 0 2 +00

Ve \/\ /\ /\

Tir @6, ham s v( f (x ¢6 6 diém cuc trj va phuong trinh v f (x ) 0 c6 ding 5 nghiém don (b01 1¢) nén

ham sé y = ‘v(f(x))‘ co tit ca 6+5=11 diém cyc tri.
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Vidy 6. Cho ham s6 f(x)=ax’+bx’ +cx+d c6 dd thi nhu hinh vé

A
14
2

/ V3 x
-1
-13

S gia tri nguyén ctia tham s6 m dé phuong trinh f ( f(x)+1)=m c6 ba nghiém phan biét bang
A.11. B. 14. C. 22. D. 27.

Gidgi
bat u= f(x)+1, dua vao dd thi ham s6 y = f(x), ta co bang bién thién ctia ham s6 y = f(f(x)+1)
theo phuong phép ghép truc nhu sau

X —00 1 2 +00

f(x) —0 2 -1 +00

u |- 1 2 3 2 1 0 1 2 +00

14 +00

2\ / \ P 2 . /
S (u) -1 -1 \ -1
—0 -13
NP . , A . n o | -13<m< -1 .
Tu day, phuong trinh f ( f (x)+1)= m ¢6 3 nghiém phan biét khi va chi khi . Ma
2<m<14

m € 7 nén c6 22 gia tri nguyén cia m thoa man.

Cach gidi truyén thong
bat f(x)+1=¢, phuong trinh da cho twong duong v6i f(¢)=m
Néu phuong trinh f(t) =m c6 nhiéu hon 1 nghiém 7 (nghia 1a —1<m <2), gia st 2 nghiém trong s6
dola ¢, vat,, dua vao dd thi, ta thzfly cac nghiém nay déu thudc (0;3) ,dodo t,—1;t,-1e (—1;2) nén
cac phuong trinh f(x)=#-1 va f(x)=1,-1 déu c6 3 nghiém phan biét. Do d6 phuong trinh
f(f(x) + 1) =m c6 it nhat 6 nghiém (loai).
Vay phuong trinh f (t) =m c6 ding 1 nghiém, gid st 1a nghiém ¢,. Phuong trinh twong duong voi
f(x) =t,—1, phuong trinh nay c6 3 nghi¢ém phan biét khi va chi khi <1, -1e (—1;2) SN (0;3).
Viy can tim m dé phuong trinh f (t) =m c6 dung 1 nghiém, nghiém d6 thude (0;3) . biéu nay xay ra
khi va chi khi F <meld

-13<m< -1
MameZ—=me {3;4;...;13} u{—12;—1 1;...;—2} . Téng cacgiatriciamla 13-2=11.
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VL. BAI TAP LUYEN TAP
1.  Choham s f(x) = x” +2x. Tim m dé phuong trinh f(x2 + 2x—1) =m:
a) VO nghiém. b) C6 dung 1 nghiém.  ¢) Co6 ding 2 nghiém.  d) Co6 ding 3 nghiém.
2. Chohamsd f(x)=x’—2x. Tim m déphuong trinh f(x3 —3x) =m:
a) VO nghiém. b) C6 dung 1 nghiém.  ¢) Co ding 2 nghiém.  d) Co6 ding 3 nghiém.
e) C6 dung 4 nghiém.  f) C6 dung 5 nghiém. g) Co dung 6 nghiém.
3. Chohamsé f(x)=x’+3x". Tim m dé phuong trinh f(x3 +3x° —1) =m:
a) Co dung 1 nghiém b) Co ding 2 nghiém  ¢) C6 dung 3 nghiém d) C6 dung 4 nghiém
e) C6 dung 5 nghiém f) C6 dung 6 nghiém g) Co dung 7 nghiém
4. Cho ham sb f(x) =x’ —3x. Tim m dé phuong trinh f(f(x)) =m:
a) C6 dung 1 nghiém.  b) C6 dung 5 nghiém.  ¢) C6 nhi€u hon 5 nghiém.
5. Chohamsd f(x) liéntuc trén R va c6 do thi nhu hinh v&. Biét lim f(x)=—.

X—>+00

Y
N 2
1 01 «x
—2
|/ \
—1
Tim m dé phuong trinh f(x2 —2x) =m cb
a) bung 2 nghiém. b) bung 3 nghiém. ¢) bung 4 nghiém. d) Nhiéu hon 4 nghiém.

6. Chohamsd f(x) lién tuc trén R va c6 do thi nhu hinh v&. Biét lim f (x)=—c0; lim f/(x)=—e.

Yy
2
a8
Tim m dé phuong trinh f(f(x)) =m co
a) V6 nghiém. b) bing 2 nghiém. c¢) bing 3 nghiém. d) bung 4 nghiém.
e) bung 6 nghiém. f) bung 7 nghiém. g) Nhiéu hon 7 nghiém.

7. Chohamsd f(x) lién tuc trén R va c6 d thi nhu hinh v&. Tap hop tit cd céc gié tri thuc cua tham so

m dé phuong trinh f(cosx)=m c6 4 nghiém thudc nira khoang {0;%} la
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A. [1;3). B. (-1;1). C. (-1;3). D. (1;3).
8. [PE CHINH THUC 2020 — LAN 2] Cho ham s6 f(x) c6 bang bién thién nhu sau

X |—o0 —4 -2 0 +00
y' - 0 + 0 - 0
2

+
+00

NN

C6 bao nhiéu gia tri nguyén cta tham s6 m dé phuong trinh 3 f (x2 —4x) =m c6 it nhat 3 nghiém

thyc phan biét thugc khoang (0;+00)?

A. 15. B. 12. C. 14. D. 13.

9. Chohamsd y=f(x) lién tuc trén R va c6 do thi nhu hinh v& bén. Biét lim = —oo; lim = +oo. C6 tit
ca bao nhiéu gia trj nguyén duong cua tham sé m dé phuong trinh ‘ f (x3 —3x2) —log,m=0 co 8
nghiém phéan biét?

Y|
........ 6
—4 i T
O\ /3
A. 60. B. 63. C. 62. D. 61.

10. Chohamsd y= f(x) lién tuc trén R va cé bang bién thién nhu sau.

X |—o0 -1 0 1 2 +00

y, — 0 + 0 —

-1 —00

S gia tri nguyén cua tham sb m dé phuong trinh £ (cosx)+(m—20)f(cos x)+m—21 =0 c6 ding 6
nghiém thudc [0;27[] la

A. 6. B. 1. C. 2. D. 4.
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11. Cho ham s6 f(x)=x’-3x+1. Cé bao nhiéu gid tri nguyén cia tham s0 m dé phuong trinh
f(f(x)=1)=2m—-1 co diing 9 nghiém
A.7. B. 1. C.3. D. 9.
12. Chohamsé y=f (x) lién tuc trén R va c6 d thi nhur hinh v&
Tim m dé phuong trinh f [2+ f (ex )} =m c6 dang 3 nghi€ém?
A. 0<m<]1. B. 0<m<l. C. m>0. D. m<1.
13. Chohamsd y = f(x) xdc dinh va lién tuc trén R, c6 dd thi nhu hinh v&
Yl
2
—]L/\ 2 T
O 1 3
=3
Tim m dé phuong trinh f (2 sinx + 1) =m c6 6 nghiém phan biét thudc [0; 272]
A. 2<m<0. B. m<-2. C.0<m<2. D. 2<m<0.
14. Chohamsd y= f(x) c6 dd thi nhu hinh v& 6
Phuong trinh f(x3 —3x) =m c6 6 nghiém phan biét thudc [—1;2] khi va chi
khi
1 1
A 2<m<—. B. 2<m<—.
2 2 1
C. m<=-2. D. m>1. 12N 2 [ia
—2 (101 3
2
r b r _2
15. Cho hamso f(x)=ax’+bx’+cx+d c6 d6 thi nhu hinh v& dudi day. C6 tat
ca bao nhiéu s6 nguyén m €[~10;10] dé phuong trinh f (x*+x”)—m’*+10=0 c6 ding hai nghi¢m
phan biét 1a
Y
1
1 T
o\
=AY
A. 14, B. 15 C. 16. D. 18
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16. Cho ham s6 y = f(x) lién tuc trén R va c6 dd thi nhu hinh v& dudi day.

C6 bao nhiéu gia tri nguyén cia tham s m dé phuong trinh

f (x2 — 2x) =m c6 dung 4 nghiém thuc phan biét thuéc doan {—%,%} ?

o:

Al B. 2. ;
[ -1]1

C. 3. D. 4.

' T
——

Wl ————
N R —
5

17. Cho ham s6 y = f(x) lién tuc trén R va c6 d6 thi nhu hinh v& duéi ddy. Tim m dé phuong trinh
f(\/4 _ ) — m ¢6 4 nghiém phan biét

—2#\/5 0
A.0<m<2. B. m=>2. C.0<m<2. D. 0<m<2.
18. Cho ham s6 bac ba y = f(x) c6 do thi nhu hinh v& duéi day. C6 bao nhiéu sb nguyén m d¢ phuong

trinh f(\/—x2 +4x-3 ) =m c6 ding 2 nghiém?

Y
0,

A. 1. B. 3. C.2. D. 0.
19. Chohamsd y=f(x) lién tuc trén R va c6 do thi f'(x) nhu hinh v&

S6 diém cyc tiéu ciia ham s6 y = f(x* 3] 1a

A. 3. B. 4.
C.7. D. 6.
20. Chohamsd f(x)=ax’+bx’ +cx+d c6 dd thi nhu hinh vé
Yl
..... 1

-1 O
— 14

S6 diém cyc trj cua ham s6 g(x)= ‘fz (x)+f(x)—3‘ 1a
A. 5. B.7. C.9. D. 11.
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21. Chohamsd y = f(x) c6 dd thi nhu hinh v&. Biét lim f(x)=-+o0; lim f (x)=+.

X—>+0

Y

=) B W

$6 diém cyc tri clia ham s6 g (x) =|f (1-2x) -4/ (1-2x)+2| Ia
A. 11 B. 13. C. 15. D. 17.
22. Chohamsd f(x)=ax*+bx’ +cx’ +dx 6 d6 thi nhu hinh v&.

Y

C6 bao nhiéu sé nguyén m € [-10;10] dé phuong trinh 2 1 (Lz] =m+2 c6 ding 2 nghiém?
x

A. 12. B. 13. C. 15. D. 14.
23. Chohamsd f(x) lién tuc trén R va c6 d thi nhu hinh vé

Y
4

N z

—H1o0l 1 2

C6 bao nhiéu s6 nguyén m dé phuong trinh f (3 f(sinx)— 1) =m ¢6 ding 4 nghiém thudc [0;27]
A. 3. B. 4. C.5. D. 2.
24. Chohamsb y= f(x) 1a ham da thirc va c6 d thi nhu hinh vé.

Y
\ ’
/0 3 /x
-2
—1

S6 diém cyc trj ciia ham s6 y = £ (2[x[+1) 1a

A. 1. B. 4. C.3. D. 5.
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25. Chohamsd y = f(x) c6 bang bién thién nhu sau

X |—o0 -1 1 +00
Y + 0 - 0 +
16 12
y / \ /
0 4

Hoi c¢6 bao nhiéu sé nguyén m dé phuong trinh log, (2f(x)+m) =log, (f(x)) c6 4 nghiém phan
biét?
A. 1. B. 2. C. 3. D. 7.

26. Cho ham s f(x) =x +g. Ching minh rang véi moi gia tri cia m, phuong trinh f(x3 —3x) =m
X

ludn c6 dung 2 nghiém thude (0;+0)

DAP AN
7D 8A 9D 10C 11B 12B 13A 14A 15C 16B
17D 18C 19B 20B 21B 22D 23A 24C 25A

Cau 1. Giai
Tacd: f'(x)=2x+2, tir d6 ta c6 bang bién thién ctia ham s§ y = f(x) nhu sau:

X |—o0 -1 +00

f'(x) - 0 +

o \_1 /'m

Pit u = x> +2x—1, ta v& bang bién thién ham s§ y= f (x2 +2x —1) theo phuong phap ghép truc

—00 — 1 +00
u —

f@\/\/

S6 nghiém cua phuong trinh f (x +2x— 1 =m 1a sb giao diém cua do thi ham sé y = f (x +2x— 1)

va duong thang y = m, tir do:
e Phuong trinh v6 nghiém khi va chi khi m < —1.
e Khong ton tai m dé phuong trinh c6 dang 1 nghiém

m=-1

e Phuong trinh c6 dung 2 nghiém khi va chi khi { 0"
m>

e Phuong trinh c6 dung 3 nghiém khi va chi khi m = 0.
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Cau 2. Giai

Taco: f'(x)=2x-2, tir d6 ta c6 bang bién thién ctia ham s6 y = f(x) nhu sau:

X |—o0 1 +00

f'(x) - 0 +

o) \_1 /+OO

Dit u = x* —3x ta v& bang bién thién ham s6 y = 1 (x2 +2x— 1) theo phuong phap ghép truc

-1 -1

—0 1 2 1 -2 1 +00
+00 8 +00
e \_1/'0 \1/ \_1/

Tur bang bién thién trén, ta c6

e Phuong trinh v6 nghiém khi va chi khi m <-1.
e Phuong trinh c6 dung 1 nghiém khi va chi khi m € &.
e Phuong trinh c6 dung 2 nghiém khi va chi khi m > 8.

=8
e Phuong trinh c6 dung 3 nghiém khi va chi khi [m .
m=—

e Phuong trinh c6 dung 4 nghiém khi va chi khi 0 <m <8.
e Phuong trinh c6 dung 5 nghiém khi va chi khi m = 0.
e Phuong trinh c6 dung 6 nghiém khi va chi khi —1<m <0.
Cau 3. Giai
Tacéd: f'(x)=3x"+6x, tir d6 ta c6 bang bién thién cia ham sé y = f(x) nhu sau

X |- -2 0 +00
- 0

- 4 - oo
f(x)_oo/ \0/

Pit u=x"+3x" -1, ta c6 u'=3x"+6x nén ta co bang bién thién ham s y =f(x3 +3x7 —1) theo

phuong phap ghép truc nhu sau:
X |- -2 0 —+00
u |—oo —2

0 3 0 1 0 +00
54 +00
4
e \0/ \0/2 \0/
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Tir bang bién thién trén:

m<0
m>54

e Phuong trinh c6 2 nghiém khi m = 54.

e Phuong trinh c6 3 nghiém khi 4 < m < 54.

e Phuong trinh c6 1 nghi¢ém khi {

=0
e Phuong trinh c6 4 nghiém khi {m 4
m=

e Phuong trinh c6 5 nghiém khi 2 <m < 4.
e Phuong trinh c6 6 nghiém khi m = 2.
e Phuong trinh c6 7 nghiém khi 0 <m < 2.
Cau 4. Giai
Taco: f'(x)=3x" -3, tir d6 ta c6 bang bién thién cia ham s6 y = f(x) nhu sau:
X |-o0 -1 1 +00
- 0

. 2 - +00
f(x) 3 / \_2 /

Ta v& bang bién thién ctia ham s6 y = f ( f (x)) theo phuong phap ghép truc nhu sau:

X |- -1 1 +00

—00 -1 1 2 1 -1 =2 -1 1 +00
2 2 2 2 +00
—o0 -2 -2 -2 -2
Tur bang bién thién trén, ta thay
m< =2

e Phuong trinh f(f(x))=m c6 ding 1 nghi¢m khi va chi khi { 5
m>

e Phuong trinh f(f(x)) =m c6 dung 5 nghiém khi va chi khi {

m=2
e Phuong trinh f(f(x))=m c6 nhiéu hon 5 nghiém khi va chi khi -2 <m <2.

Cau S. Giai

Pit u=x"—2x, tacd u'=2x—2 nén ta c6 bang bién thién ham sé y = f (x2 —Zx) theo phuong phap

ghép truc nhu sau:
X |—o0 1 +00

U |40 1 0 -1 0
O / 0\ O\

Tir bang bién thién trén, ta co:

/()
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Cau 6. Giai

Khong ton tai m dé phuong trinh f (x2 - 2x) =m c6 ding 2 nghi€m
Phuong trinh f(x* —2x)=m c6 ding 3 nghiém khi va chi khi m =0.
Phuong trinh f (x* —2x)=m c6 ding 4 nghiém khi va chi khi m =-1.

Phuong trinh f(x* =2x)=m c6 nhiéu hon 4 nghiém khi va chi khi —1<m <0.

Tir d6 thi ham s6 y = f(x), bing viéc dat f(x)=u, ta v& bang bién thién cia ham s6 y = f( f(x))
theo phuong phap ghép truc nhu sau

X |- -2 0 1 +00
u |- -2 0 1 2 1 0 -1 0 -2 —0
2 2
0 0 0
f(u) _Oo/ \_1/ \_2/ \_1/ \_1/

—00

Tir bang bién thién trén, ta thiy

Phuong trinh v6 nghiém khi va chi khi m > 2.

(m=2

Phuong trinh c6 ding 2 nghiém khi va chi khi 5
m<—

Phuong trinh c6 dung 3 nghiém khi va chi khi m =-2.

. _ o [2<m<—1
Phuong trinh c6 ding 4 nghiém khi va chi khi
10<m<2

Phuong trinh c6 dung 6 nghiém thi m € &.
S
Phuong trinh c¢6 ding 7 nghiém khi va chi khi "

| m=0 '

Phuong trinh ¢6 nhiéu hon 7 nghiém khi va chi khi —1<m <0.

Cau 7. Chon D

Cach 1: Bién luan nghiém
biat cosx =1, taco f(cosx)=m (i) f(1)=m (ii).

Ta c6 bang bién thién ham s6 #(x) trén {O ,777[] nhu sau:

Tu do,

7
x| 0 Vs 2 3z 77[

t - 0

+ 0 — 0 +
1 1 0
t \ \ /
-1 -1

ta co:
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o Néur=-1, phuong trinh cosx =¢ ¢6 2 nghi¢ém thude {0;77”).

e Néute (~1;0), phuong trinh cosx =17 ¢ 4 nghiém thudc {0;77”}

e Néute [0;1), phuong trinh cosx =7 c6 3 nghiém thudc [0;77”)

o Néur=1, phuong trinh cosx =¢ ¢6 2 nghiém thudc [0;77”).

Do d¢, diéu kién dé (i) c6 4 nghiém thudc [0;77”) la trén [-1;1], phuong trinh (ii) c6 ding 1

nghi€m va nghiém d6 thudc (—1;0), hoéc phuong trinh (ii ) c6 dung 2 nghi€m phén biétla —1 va 1.

Chu y rang ham s f (x) nghich bién trén [—1;1] nén phuong trinh f (x) =m chi c6 t6i da 1 nghiém

thude [-1;1], do d6 ta can tim m dé trén [-1;1], phuong trinh (ii) c6 ding 1 nghiém va nghiém dé
thugc (—1;0), hay 1<m<3.

Cach 2: Ghép truc

- \ 4 ;. .2 C A r .
bat u =cosx, ham s0 u (x) ¢6 cac di€ém cuc tri trén (O;Tj la 7,27, 3.

Do d6 ta c6 bang bién thién ham s6 f (cos x) (theo phuong phap ghép truc) nhu sau:

X

0

Iz
2

T 27 RY/4

S ()

//\\\//”\\

Tu d6, phuong trinh (cos x) m ¢6 4 nghiém thudc nira khoang {0 7] khi va chi khi m e(l 3)

Céau 8. Chon A

Pit u=x>—4x, ta cO u'=2x-4=u'=0<x=2. Tir d6 ta v& bang bién thién cua ham sb

y=f (x2 —4x) trén [0;+o0) theo phuong phép ghép truc nhu sau:

0 2 +00

(u

S -
TN
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Tir d6, phuong trinh f (x* - 4x) :? ¢6 it nhit 3 nghiém thuc phan biét thuge (0;+o00) khi va chi khi
—3<%S2<:>—9<m£6, ma meZ = co6 15 gia tri nguyén ctia m thoa man.
Cau 9. Chon D

bat g(x |f (x), ta c6 bang bién thién cia ham s6 y = g(x) nhu sau:

X |—o0 -4 a 0 b — +00

g<x>\/\/\/

Dit u=x’-3x’, phuong trinh tuong duong g(u)=1log, m. Ta v& bang bién thién cia ham sb theo

phuong phép ghép truc nhu sau:
X |—o0 0 2 +00

3
U |—oo -4 a 0 a -4 a 0 b 5 +00

o N\ AN NS

Tur d6, phuong trinh ‘ f (x3—3x2)‘—log2m=0 c6 8 nghiém phan biét khi va chi khi

l<log,m<6<2<m<2°

Ma meZ = me{3;4;5;..;63}, nén co 61 gia tri nguyén ciia m thoa man.
Cau 10. Chon C

Phuong trinh da cho tuong duong véi:
f(cosx)=—1 (i)
f(cosx)=21-m (ii)

Dit u=cosx, ta ¢6 u'=—sinx, tir d6 ta c6 bang bién thién ham s6 f(cosx) trén [0;27] theo

(f(cosx)+l)(f(cosx)+m—21):OQ{

phuong phap ghép truc nhu sau:
x 0 V3 27[
u

f(u)\/\/

Tir bang bién thién trén, ta thay ‘ c6 dung 2 nghiém thudc [0 27[] dé phuong trinh d3 cho c6 dung

6 nghiém thudc [0;272'] thi phuorng trinh (zz) c6 dung 4 nghiém thudc [0;272'] , mudn vay ta can co
—1<21-m<1<20<m<22. Ma meZ=>m e{20;21}.
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Cau 11. Chon B

Taco: f'(x)=3x"-3=f'(x)=0< {x ~ . Tir d6 ta c6 bang bién thién ham sb f(x) nhu sau

X =

X |—o0 -1 1 +00

/() F 0 -

3 - +o0
£(x) _Oo/ \_1/

Tir d6 ta c6 bang bién thién ham s6 y = f ( f (x) - 1) theo phuong phéap ghép truc nhu sau:

X —o0 -1 1 +00

uzf(x)— —0 — — -2 - +00

- /\/\/\/\/

Tu do, phuong trinh f ) 1 =2m—-1 c¢6 diang 9 nghiém khi va chi khi

—1<2m—1<3®0<2m<4c>0<m<2. MameZ—=m=1.

Bai todn mé réng: Cho ham s6 f (x) =x’—3x+1. C6 bao nhiéu gi4 tri nguyén ctia tham s6 m dé
phuong trinh f(f(f(x)—l)) =2m—1 c6 ding 9 nghiém

A.7. B. 8. C.9. D. 10.

Chon A — Pap an: 2 <m <10.
Cau 12. Chon B

Xét u=e";v=2+ f(u) ta cé bang bién thién ham s6 y = f[2+f(e‘ )J theo phuong phéap ghép truc

nhu sau:
X —0 400
u=e* 0 1 +00
v=2+ f(u) 2 1 - 1 0
+00

f(V)\/\/

Vay phuong trinh f [2 + f ] m c6 dung 3 nghiém khi va chi khi 0<m <1.

Cau 13. Chon A

Dit u =2sinx+1, ta v& bang bién thién ham s6 y = f(2sinx+1) béng cach ghép truc nhu sau:
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x |0 z 3—” 2
2 2
u |1 2 3 -1 0 1
2
\
flu
()\/\/\2 :

Tir bang bién thién trén, phuong trinh f 2smx +1 =m c6 6 nghiém phan biét thudc [0 271'] khi va
chi khi —2<m <0.
Cau 14. Chon A

biat u=x’-3x thi u’=3x2—3:u':0©[ . Tir d6 ta c6 bang bién thién ciia ham s

y=f (x3 - 3x) trén doan [-1;2] theo phuong phap ghép tryc nhu sau

x |-1 1 2
u |2 % -1 -2 -1 % 0
T
£ (w) / \ /\ /2\
2

Tir bang bién thién trén, ta thdy phuong tr1nh f x - 3x =m c6 6 nghiém phéan biét thudc [—1;2] khi
vachikhi -2<m< %
Cau 15. Chon C

Pit u=x'+x*, ta ¢6 u'=4x+2x=>u'=0<x=0. Ta v& bang bién thién cua ham sb
y=f (x4 + xz) theo phuong phap ghép truc nhu sau:

—o0 O +00

u —

f<">\/\/

Tu d6, phuong trinh f by +x) m’>—10 ¢6 dang hai nghiém phan biét khi va chi khi

m —10=— m* =9 . A £
= . Ma meZ,me[-10;10] = m e {-10;-9;...;-3;3;4;..;10}. Vay cb 16 50
m’ —10>1 m* >11

nguyén m théa méan diéu kién dé bai.
Céau 16. Chon B
= 2 J4 [ A ~ 5 A A 5 \ A 2 ~ 3 7
Dét u =x"-2x, tacoé u’'=2x—2 nén ta vé bang bién thién cua ham s6 y = f(x —2x) trén _5;5

theo phuong phép ghép truc nhu sau
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3 7
x |—= 1 -
2 2

a

a \b/s\ 4 /s\b/
2/ \2

Vay phuong trinh f (x2 —2x) =m c¢6 ding 4 nghi€ém thuc phan biét thudc doan [—%%} khi va chi

b

12<m<4
kh1|: 5 , ma meZ=me{3;5}.
m =

Cau 17. Chon D

bit u=+4-x*, tacéd u'=

. Tl d6 ta c6 bang bién thién ciia ham sb f (\/4—x2) theo

4-x°
phuong phéap ghép truc nhu sau:
x |2 0 2
u 0 \/5 2 \/5 0
2 2
0 0 0

Tu d6, phuong trinh da cho c6 4 nghiém phan biét khi va chi khi 0 <m < 2.
Cau 18. Chon C

—x+2
V=x+4x-3

yv=f (\/ —x* +4x— 3) theo phuong phéap ghép truc nhu sau:

Dit u=+-x>+4x-3, taco u' = =u'=0< x=2. Tir d6 ta v& bang bién thién ham sb

X 1 2 3
u |0 1 0
0 0

-2

Vay phuong trinh f (\/ —x* +4x —3) =m co6 ding 2 nghiém khi va chi khi 2<m<0. Ma
meZ=me{-1;0} nén cé ding 2 sé nguyén m thoa man.

Cau 19. Chon B

Xét ham s6 u(x)=x"-3x

x*=3x khix>0 3x° =3 khix>0 )
. Tat x=0

,taco u(x)= =u'(x)=
¥’ +3x khix<0 3x*+3 khix<0
ham s6 khong c6 dao ham. Ta ¢6: u'(x)=0< x=1.

Laico lirg u'(x)==3; limu’(x) =3 nén ham s6 u(x) c6 ding 2 diém cyc trila 0 va 1.

x—0"
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x=ae(—2;—1)
Tir d6 thi ham sb y=f"(x), ta cé f'(x)=0<|x=be(0;1) . Chiy ring khi xe(c;+o) thi
= e(1;2)

f(x) dongbién, do f"(x)>0
Tir d6, ta v& bang bién thién cia ham sé y = f (x3 - 3|x|) theo phuong phap ghép truc nhu sau:

X |- O 1 +00

NVAVAVAYA

Vay ham s6 y = f(x —3|x| c6 4 diém cyc tiéu.
Cau 20. Chon B

Xét ham s h(x) = f? (x)+f(x)—3, v(x) =x"+x-3. Taco g(x) =|h(x)| va h(x) =v(f(x)).
D2 thay bang bién thién ham s6 v(x) nhu sau:

X |—o0 - +o0

V' - 0 +

X —o0 -1 1 +00

f(x) —00 _E 1 - -1 _E +00

+00 B +00
W) \ 13/ \ 13 T 13/

Vay, ham sb v( f (x)) c6 ding 5 diém cuc trji va phuong trinh v( f (x)) =0 c6 dung 2 nghiém don,

vay ham s6 dd co cotitca 5+2 =7 diém cuc tri.
Céau 21. Chon B

Xét ham /i (x ‘f fi(x)+2 (x)=h(1-2x) nén s6 diém cuc tri cua ham sb h(x)

bang sé diém cuec trj cua ham sb g(x).
Xétham sb v(x)= f(x)-4f(x)+2, taco h(x)= |v(x)|
Xétham s0 k(x)=x—4x>+2. Taco v(x)=k(f(x)).

Dé thiy bang bién thién ham s6 & (x) nhu sau:
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1
X |— — 0
00 ] +
k' + 0 _
33
k / T \
Viy ta c6 bang bién thién cta ham sb v(x) = k( f (x)) theo phuong phap ghép truc nhu sau
x —00 -2 0 3 +00
1 1 1 1
x - 0 - 3 = - =
f( ) +00 2 2 2 1 2 +00
33 33 33 33
6 /' 1 16 16
k(£ (x) / \ \
—0 =31
)=0 co dung 6 nghiém

f(x)) c6 ding 7 diém cyc tri va phuong trinh v(

Tu d6, ham so v x =k

don nén ham s6 y = |v x)| ¢6 13 diém cuyc tri.

Cau 22. Chon D
o La A 1 A s 1 . 2
Xétham s0 g(x)=f| — | co tap xac dinh D=R\{0}. Dat u =—, taco u'=——= VxeR\{0}.
x x x

Tir d6 ta c6 bang bién thién ciia ham s6 g(x) theo phuong phap ghép truc nhu sau

X |- 0 +00
u |0 2 +00 +00 2 0
+00 || +00
) N
-1 -1
m+2 > ey
Vay phuong trinh dd@ cho c6 ding 2 nghiém khi va chi khi 2 - Ma
m+2 o m=—4
2

meZ,me[—lO;lO] nén me{—4;—2;—1;0;1;...;10}. Viy co6 14 gia tri nguyén cia m thoa man.

Cau 23. Chon A
bat v=sinx, tacd v'=cosx = v(x) co2 diém cuc tri thudc (0;27) 1a 3 va 37”
Dit u=f(v)=f(sinx) va t=3f(sinx)-1=3u—1, ta c6 bang bién thién cua ham so
f (3f (sinx) —1) theo phuong phap ghép truc nhu sau
95
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x|0 z — 2
2 2
0 1 0 -1 0
0 1 O 1 0
-1 0 2 — 0 2 0 -1
4 4
0
Tur bang bién thlen trén, ta thdy phuorng trinh f 3 f s1nx =m cb 4 nghiém phan biét thudc

m=0
[0;27] khi va chi khi [1 4 Ma meZ = me{0;2;3}. Vy c6 3 gia tri nguyén cia m.
<m<

Cau 24. Chon C
Dit u =2|x|+1, d& thdy u(x) chi c6 dung 1 diém cyc tri la x=0.
Tir d6 ta c6 bang bién thién ciia ham sé f (2|x| + 1) theo phuong phéap ghép truc nhu sau

X |—o0 0 +00

U |4+00

T~

Tur d6 ham s6 d3 cho c6 3 diém cuc tri.
Céau 25. Chon A

2 +m=6
bat log6(2f(x)+m)=log4 (f(x))zt, phuong trinh twong duong: {sz(;c) 4’:1
X)=
=4 t=1
@{f(x) <:>{ 0g4f(x) (do f(x)>0 VxeR)
6'-24"=m 6'-24"=m
St dung phuong phap ghép truc: u = f(x);t =log, u; g(¢t)=6"-2.4"
Tac g'(f)=6'n6-2.4' 1n4=0@(3] _ 20 log, (log, 16).
2 In6 2
X —00 -1 1
u=f(x) 16 4 12
t=log,u |- t, 2 t 1 t, log, 12
4
g(log4 12)
<) O\ -2 ~ /
/
g(to) g(to) g(to)

Vay, phuong trinh da cho c6 4 nghi¢ém phén bi¢t khi va chi khi -2 <m < 0.
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Cau 26. Giai

. 2(x’ -1 .
Ham s6 f(x) c6 TXD: R\{0}, c6 f'(x)= 2x—£2 :(x—z), do d6 ta c6 bang bién thién:
x x
X —0o0 0 1 +00
ol - - o
+00 +00 +o0
/(%) \ \ /
—0 3

x . .
Pit u =x*—3x, tacod u':3x2—3:>u'20®{ . Vay ham so u(x) 6 2 diém cyc tri la —1 va 1.
=

Tir d6 ta c6 bang bién thién ciia ham s§ f (x3 —3x) trén (O;+ oo) theo phuong phap ghép truc:

x| 0 1 +00
u| 0 =2 0 1 400
+00 +00
; : \ X /
—00 / \—OO

Tur bang bién thién trén, ta thdy phuong trinh £ (x3 - 3x) =m ludn c6 ding 2 nghiém thuc voi moi gia

tri cua m.
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BAI 7 - KY NANG BIEN LUAN NGHIEM NANG CAO

C6 rit nhiéu bai todn bién ludn nghiém khéng sie dung dwoc phwong phdp ghép truc,
hodc co thé swr dung dwoc, tuy nhién khong can thiét, khi do ta can dung cdc ky nang
khac dé gidi quyét. Bai hoc nay sé tim hiéu cdc dang todn nhw vdy

I.  PAT AN PHU PE PUA VE NHAN TU CHUNG
Vidy 1. Cho ham s6 f(x)=ax’+bx’ +cx+d c6 dd thi nhu hinh dudi day

—2 Y /1 z,
o
—4

Coé tat ca bao nhiéu gid tri nguyén cia tham sb me(-5;5) dé phuong trinh

I (x)=(m+4)|f(x)|+2m+4=0 c6 6 nghiém phan biét?

A. 4. B. 2. C.5. D. 3.
Giai

Ta c¢6 phuong trinh fz(x)—(m+4)|f(x)|+2m+4=0

|f(x)|:2 (1)
|f(x)|=m+2 (2)'

Tir d6 thi ham s6 y = f(x) ta c6 d thi ham s6 y = |f(x)| nhu sau:

< @=2)( (x)-m-2f)=0e

Y
4

L,

-2 0 1

Tir d6 thi trén, ta ¢ phuong trinh (1) ¢6 4 nghiém phan biét.

Dé phuong trinh di cho c6 6 nghiém phan biét thi phuong trinh (2) c6 2 nghiém phan biét va khac
m+2>4 m>2
= . Vi m nguyén va me(-5;5)= me{-2;3;4}.

cac nghiém cua (1) . Suyra [m 220

m=-—

Chon D.
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I1.

KHAO SAT HAM SO TRUNG GIAN

Vidy 2. Cho ham s6 y = f(x) xéc dinh va lién tuc trén R 6 d6 thi nhu hinh v&.

y J
g_1 2 T

—4

S gi4 tri nguyén ciia tham s6 m dé phwong trinh 7 f (5 —-241+3 cosx) =3m—10 c6 dung hai nghiém phan

biét thuoe | -2 % | 1a
272

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

II1.

Gidi

b

bat 5-2+/1+3cosx =t¢, tacd bang bién thién ham sd t(x) trén [—% %} nhu sau

o 0 z
2 2
¢ + 0 -
3 3

,\1/

Phuong trinh da cho ¢6 dung 2 nghiém thude [-%ﬂ khi va chi khi phuong trinh f(7) = 3’"7_10
c6 ding 1 nghiém re(1;3], va khong c6 nghiém ¢=1. Mubn vdy ta cin c6
2y
7 )03 T 3.MameZ=me{-6;-1;0;1;2;3} nén c6 dung 6 gid tri nguyén
3m—10
7 =4 m=-6

cua m thdéa man.

TINH POI XUNG CUA NGHIEM

Néu ham s6 f (x) 12 ham chén thi phuong trinh f (x) =m c6 nghiém x=x, thi cling c6 nghiém
x=-x,, vi thé phuong trinh £ (x)=m c6 sb 1¢ nghiém thi diéu kién can 1 x =0 phai la I nghiém.
C6 mot sd bai toan khong phai ham chén, ham 1é nhung c6 tinh dbi xtng, vi du phuong trinh
f(x2 +2x) =m & f((x+ 1)2 —1) =m, rd rang néu x, la 1 nghiém thi —2—x, cling 1a 1 nghiém (ban
chét 14 @ thi ham s6 y = f(x” +2x) nhan duong x =~-1 lam truc ddi xtmg). Vi thé néu phuong trinh

f(x*+2x)=m c6 56 1¢ nghiém thi x=-1 phai la 1 nghi¢m.
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Vidy 3. Cho ham s6 y = f(x) lién tuc trén R va c6 bang bién thién nhu sau

X |- -1 0 1 +00
f'(x) - 0 ¥ + -
+00
/() \ — \
-2 — —oo
Tim m dé phuong trinh 7 (|x])+8x* —x* =m
a) C6 nghiém duy nhét. b) C6 ding 3 nghiém.
Gidi

Nhén xét: Ham s6 g(x)="7/(|x|)+8x*—x* 1a ham chin vi g(x)=g(-x), do d6 néu x=x, 1a 1
nghiém cia phuong trinh g(x)=0 thi g(x,)=m < g(—x,)=m, do d6 phuong trinh g(x)=m co

sO 1¢ nghiém thi diéu kién cin 13 x=0 1a 1 nghiém ctua phuong trinh nay, khi d6
g(0)=m<:>7f(0)+8.02—04=m<:>m=7.

Vi m =17, phuong trinh da cho twong duong voi 7/ ([x])+8x* —x* =7 < f(|x[) = %(x4 —8x7 ) +1.

Xét ham s6 h(x)= ( 8x*)+1, ta co h’(x)z%(4x3 —16x)=§x(x—2)(x+2), tir d6 ta c6 bang
bién thién ham (x) nhu sau:
X

—0 —2 0 2 +00
h _

h\/\/

Tir bang bién thién trén, ta thiy phuong trinh f (|x|) =h(x) c6 dang 1 nghiém thudc (0;+c), nén

phuong trinh d cho ¢ dung 3 nghiém. Tir d6 ta c6 két ludn sau
e Khong ton tai m dé phuong trinh dd cho c6 nghiém duy nhét

e Phuong trinh da cho c6 ding 3 nghiém khi va chi khi m =7.

IV. THAM SO XUAT HIEN O HAM SO TRUNG GIAN
C6 mot sb bai toan bién luan nghiém cua phwong trinh ham hop, ( ) m, nhung tham s6 m
xudt hién & ca ham sb trung gian u( ) khi giai quyét cac bai toan nay ta van giai theo phuong phap

truyén thong, dat ¢ = u(x) va quan sat nghiém cia phuong trinh u (x) =t va f(t) =m
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Vidy 4. Cho ham s6 y = f(x) c6 bang bién thién nhu sau:

X |—o0 —1 0 1 +00

!

y\/\/

C6 bao nhiéu gia tri nguyén cua tham sé m dé phuong trinh f 2s1nx+ m + 2=0 c6 ding 6 nghiém

phan biét thugc doan [0;37[] !
A. 2. B. 1. C.3. D. 0.

Gidi
Tir bang bién thién ctia ham s6 y = f(x), ta thiy

. , 2sinx+m=-1 |2sinx=—1-m(i)
f(2sinx+m)+2=0< f(2sinx+m)=-2< =

2sinx+m=1 2sinx=1-m (i)
Dit ¢ =2sinx, dé thiy bang bién thién ham s6 ¢(x) trén doan [0;37] nhu sau:

kY4 hY/4
— — kY4
2 2

NN

Tir d6, phuong trinh 2sinx =7 chi c6 thé c6 s6 nghiém 1a 1; 2 hodc 4 nghiém trén [0;37]. Do d6

X 0

(] N

phuong trinh da cho c6 diung 6 nghiém thudc [0;37;] thi trong hai phuong trinh (z) va (ii), co 1
phuong trinh ¢6 2 nghiém, 1 phuong trinh cé 4 nghiém. Khi do ta c6 2 trudng hop

. , e 2<-1-m<0 -l<m<1
THI. (i) ¢6 2 nghiém va (ii) c6 4 nghiém, hay SN S-l<m<l.
0<1-m<2 -1l<m<1
. PR . —1-m=0
TH2. (1) c6 4 nghiém va (ll) c6 2 nghiém, hay l 5 S m=-1.
—-m=

Ma meZ = me{-1;0} nén c6 2 gid tri nguyén cua m théa man yéu cau bai toan. Chon A.
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V. BAITAP LUYEN TAP

1. Chohamsd f(x)=ax’+bx’+cx+d c6dd thi nhu hinh dudi day

—2 /1 T

Y
o

—4

C6 tit ca bao nhiéu gia tri nguyén cia tham sb6 m e[—S;S] dé phuong trinh
£ (x)+(m=3)|f (x)|=m+2=0 c6 6 nghi¢m phan biét?
A. 4. B. 6. C. 5. D. 3.
2. Choham s f(x) =ax* +bx’ +cx’ + dx +e ¢6 d6 thi nhu hinh v&
Yy
2l
AWE

-1

Biét phuong trinh /7 (x)+m|f(x)-m—=1=0 c6 s6 nghiém la sé lé. Khang dinh nio sau ddy la
dang?
A. me(-0;-5). B. me[-5;-2). C. me[-2;2). D. me[2;+®).

3. Chohamsd y= f(x) c6dd thi nhu hinh sau

C6 bao nhiéu gia tri nguyén cta tham s m dé phuong trinh 10 /2 (x)—(m+10)|f(x)|+m =0 co
dang 10 nghiém?
A. 8. B. 10. C.9. D.7.

4.  Chohamsd y= f(x) liéntyc trén R, biét lim f(x)=+o0 vadd thi ham s6 y = f(x) nhu sau

X—>+0

1 T
O\ /2
| AN
C6 bao nhiéu sb nguyén m e [—10;10] dé phuong trinh sau c6 ding 4 nghiém:

373 (|x|)—(m +6) /7 (|x|)+(2m+3)f(|x|)—m =0
A 11 B. 12. C.9. D. 10.
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5. Chohamsb y=f (x) c6 bang bién thién nhu sau. S6 gia tri nguyén ctia tham s6 m dé phuong trinh

f(x*+1)=m c64 nghiém phan biét 1a

X |- -3 -1 1 +00
f'(x) - 0 + - 0 +
+00 7 +00
) \ / \ /
-9 -9
A. 15. B. 7. C.17. D. 8

6. Chohamsd y= f(x) lién tyc trén R va c6 dd thi nhu hinh bén dudi.

Y
|

o 1 3 4

Véi tham sé thuc m e (0;4] thi phuong trinh f (x(x—3)2) =m c6 it nhat bao nhiéu nghiém thuc
thude (0;4]?
A. 4. B. 3. C. 7. D. 5.

7. Chohamsb y=f (x) lién tyc trén R va c6 dd thi nhu hinh v&. C6 bao nhiéu gia tri nguyén cua m dé

s6 nghiém cta phuong trinh £ (‘x3 - 3x‘) =m trén doan [—2 ; 2] dat gié tri 16n nhat

—2
A. 2. B. 1. D. 4
8. Chohamsd y=f(x) liéntyc trén R va c6 bang bién thién nhu sau
X |- -1 0 1 +00
f'(x) - 0 + + 0 -
+00
/(%) \ 7 : / \
-2 —0
Tim m dé phuong trinh f (|x|)=m+1 c6 4 nghi¢ém phan biét.
A. me[O;l]. B. me(—2;0). C. me[O;l). D. me(O;l).
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9. Chohimsd y=f (x) lién tuc trén R va c6 do thi nhu hinh vé duéi day. C6 bao nhiéu gié tri nguyén
ciia tham s6 m dé phuong trinh f(2log, x) =m c6 nghiém duy nhat thudc [%;2)
Y|
6
2
—2 T
0 p)
2
A. 9. B. 6. C. 5. D. 4.
10. Chohamsb y=f(x) c6 dd thi nhu hinh v&
—2
C6 bao nhiéu s6 nguyén m dé phuong trinh 3f(|x + 2m|) =m c6 6 nghi€ém phan biét
A. 4. B. 5. C. 1. D.7.
11. Cho ham sb f(x) lién tyc trén R va c6 d thi nhu hinh v&
R
C6 bao nhiéu gia tri cia m dé phuong trinh f(x2 )+ |x|=m co ding 1 nghiém?
A. 0. B. 1. C.2. D. 3.
12. Chohamsé y=f (x) lién tuc trén R va c6 d thi nhu hinh v&
M y
3-2 N0«
4
6
Phuong trinh f(x* +m)—2x> =2m co dling 4 nghi¢m khi va chi khi
A. 3<m<-2. B. 2<m<-1. C. -1<m<0. D. 0<m<1.
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13. Chohamsd y = f(x) lién tyc trén R va c6 do thi nhu hinh v&

Goi S 1a tap hop tit ca cac gia tri cia m dé phuong trinh f (cosx+m) =cosx+m c6 sb 1é nghiém
thudc [O; 27z]. Tong tat ca cac phan tir ciia S bang
A. 0. B. 2. C.3. D. 1.

14. Chohamsb y=f(x) lién tuc trén R va c6 dd thi nhu hinh v&

C6 bao nhiéu sb nguyén m dé phuong trinh f(cosx+m)—cos2 x—2mcosx=m" co ding 2 nghiém
thude [0;27].
A.2. B. 3. C.4. D.5.

15. Chohamsd y = f(x) c6 d thi nhu hinh v&

N

ol /1 z\w

Goi S 1a tap hop tat ca cac gid tri thuc cia m dé phuong trinh f(cosx+m)=cosx+m co ding 4
nghiém trén [0;27]. Tap hop S Ia
A. (0;2)\{1. B. (-2;0]\{-1j. C. [0;2)\{1}. D. (-2;0).

16. Chohamsd f(x)=ax*+bx +cx’ +dx+e c6 dd thi nhu hinh v&

Y
1p---------
10 1) =

S6 gid tri nguyén ctia m dé phuong trinh f (|x|—m)=|x|—m—1 c6 s6 nghiém 1a 1 gié trj thudc (0;5)

la
Al B.2. C.3. D. 4.
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17. Chohamsb y= f(x) lién tuc trén R va ¢ dd thi nhu hinh v&.

AV

-3 -1 0 3

C6 bao nhiéu gia tri nguyén cua m dé phuong trinh ‘ f (|x - 2|) +1‘ —m=0 cb 8 nghiém phan biét trong
khoang (—5;5)
A. 0. B. I. C.2. D. Vo sb.

18. Chohamsd f(x)=ax’+bx’ +cx+d c6dd thi nhu hinh vé

Y

o / 1
-1

l
Tim m dé phuong trinh f (|x| + 1) =m c6 dung 4 nghiém.

A -l<m<2. B. -1<m<2. C.l<m<2. D. -1<m<0.
19. Chohamsb y=f(x) c6dd thi nhu hinh v&

Y

—1 0 z.

’ =y
; 3
V.1 o

C6 bao nhiéu gié trj cia m dé phuong trinh f(x* +2x)=m c6 sb 1¢ nghiém
A. 0. B. 1. C.2. D. 3.
20. Chohamsd y = f(x) c6 bang bién thién nhu sau

X ‘—oo —1 1 +00
9 +00
Y / \ /
—o -3
C6 bao nhiéu sd nguyén duong m nho hon 100 dé phuwong trinh log(f(x))m =1(meZ+) co 6
nghiém phén biét?
A. 97. B. 98. C.47. D. 48.
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21.

22,

23.

Cho ham s6 f (x) =ax’ +bx’ +cx+d c6 bang bién thién nhu sau

X |- -2 2 +00
1'(x) + 0 - 0 +

3 +00
1) _Oo/ \_3/

C6 bao nhiéu gia tri nguyén cia m dé phuong trinh f ( f (x + m) + m) =m c6 9 nghiém phan biét?
A. 0. B. 1. C. 2. D. 3.
Cho ham s6 y = f'(x) c6 bang xét dau nhu hinh v&
X |—oo a 0 b c d +00
f'(x)‘—0+0+0—0+0+
Biét f(a)+ f(d)>2/(b). Hoi phuong trinh f(\/m ) — /(b) c6 nhiéu nhét bao nhiéu nghiém?

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

Cho ham s f(x) = (x+1)(x—2)(x+m +2). C6 bao nhiéu sé nguyén m dé phuong trinh
f(|x| + m) =0 co dung 4 nghiém?

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

1A 2B 3C 4D 5A 6D 7B 8D 9B 10B
11B 12A 13C 14B 15C 16B 17B 18A 19B 20D
21A 22B 23A

Cau 1. Chon A

=t )
|f(x)| =2-m (2)
Tir d6 thi ham s6 y = f(x) ta c6 dd thi ham s6 y = |f(x)| nhu sau:

Ta c6 phuong trinh fz(x)+(m—3)|f(x)|—m+2=0 =

Y
4

Z,

-2 01

Tir d6 thi trén, ta ¢ phuong trinh (1) c6 4 nghiém phan biét.

Dé phuong trinh d3 cho c6 6 nghiém phén biét thi phwong trinh (2) c6 2 nghiém phan biét va khac

cac  nghiém  cua (1) . Suy ra [2 —m>4 & {m <2 . Vi @ m nguyén  va
2-m=0 m=2
me[-5;5|=>me{-5;-4,-3;2}.
Cau 2. Chon B
— y |/ (x)|=1
Phuong trinh d3 cho twong duong véi: (|f(x)| - 1)(|f(x)| +m+ 1) =0 |f( )| |
X)) =-m—

Tir d thi ham s6 y = /(x), ta xéc dinh db thj ham s6 y = |/ (x)| nhu hinh v,

Ta thiy phuong trinh | f (x)| =1 c6 dung 6 nghiém, viy phuong trinh d cho c¢6 sé nghiém 1a s6 1¢ thi
phuong trinh |f(x)| =—m—1 phai c6 sb nghiém 14 s6 1¢, mudn véy ta cin c6 —m—1=2 < m =-3.
Cau 3. Chon C

bat

f (x)| =¢, phuong trinh twong dwong

108 Thay Dé Viin Pirc — fb.com/dovanduc2020



) x \
«=Thdy Do Vian Dirc — Khoa hoc ONLINE moén Todn Dang ki hoc — Inbox thay

102 —(m+10)t+m=0< 10t (1 =1)-m(t-1)=0 <= (¢ -1)(10t—m) =0 < m e

Tir gid thiét, ta c6 6 thi ham s6 ¢ = f (x)| nhu sau

Y

[RY SR
N -

-1 O

Do do, phuong trinh | f (x)| =1 c¢6 4 nghiém, dé phuong trinh di cho c6 dung 10 nghiém thi phuong
trinh |/ (x)| =% ¢6 ding 6 nghiém, mudn vay ta cin c6 0 < % <l 0<m<10.

Ma meZ= me{l;2;..;9}, nén c6 dang 9 gia tri nguyén ciia m thoa man.

Cau 4. Chon D
Dat f(|x]) =1, phuong trinh twong duong véi
-1
36— (m+6) +(2m+3)t—-m=0 (-1 (3t-m)=0 =| m-
=3 [/(H)=3

Tir d6 thi ham s6 y = f (|

), ta c6 @6 thi ham s6 y = f'(x) nhu sau

LN
3 m>0
\ m- oL . n . m ‘A \ 2 . m
phuong trinh f(|x|)=? c6 dung 2 nghiém va ?;tl, dicu nay xay ra khi ?;tl S| m#3.
m =3
B |
L3

Ma meZ,me[—lO;lO]:me{—3;1;2;4;5;6;...;10}. Vay ¢6 ding 10 gia tri nguyén ctia m thoa
man.

Cau 5. Chon A
Pit x* +1=¢, ham sb t(x) ddng bién trén R nén phuong trinh £ (x3 +1) =m c06 4 nghi€m phan biét

khi va chi khi phuong trinh f (t) =m ¢ 4 nghiém phan biét, nhin vio bang bién thién, ta thdy diéu
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kién can va du la -9<m<7, ma meZ:me{—S;—7;...;6}, nén cd 15 gia tri nguyén cia m thoa
man.
Cau 6. Chon D
Xét 1=x(x-3)", taco t'=(x—3)2+2(x—3)x=(x—3)(3x—3):>t'=0<:>[x:3
X =

Ta c6 bang bién thién ham #(x) trén [0;4] nhu sau

x| 0 1 3 4
t' + 0 - 0 +
4 4
t / \ /
0 0

Dua vao bang bién thién, ta thiy voi 7€ (0;4), phuong trinh x(x—3) =7 ¢4 3 nghiém x thudc
(0;4]. V6i =4 thi phuong trinh x(x—3)" =7 c6 ding 2 nghiém x thugc (0;4].
Taco: f(x(x=3)")=m (i) /() =m (i)
Vi me(0;4) thi (i) c6 3 nghiém 7 (0;4) nén (i) c6 9 nghiém x e (0;4].
V&i m=4 thi (ii) c6 ding 2 nghiém trén (0;4] 1a £ =1 va 1 =4, khi do (i) ¢6 dung 5 nghiém.
Vay phuong trinh f(x(x—3)2) =m cb it nhét 5 nghiém thuc thudc (0;4].
Céu 7. Chon B

Dit ¢ =x" —3x. Ta c6 bang bién thién cta #(x) trén [-2;2] nhu sau:

x|=2 -1 1 2
t + 0 - 0 +
2 2
t / \ /
-2 -2

Tir bang bién thién nay, ta co:

Néu -2 <t <2, phuong trinh x* —3x =¢ c6 3 nghiém phan biét thugc [-2;2].

. | t=-2
Néu L - phuong trinh x* —3x =7 ¢6 ding 2 nghiém thudc [-2;2].

. | t>2
Néu L 5 phuong trinh x* —3x =7 khong c6 nghiém x [-2;2].
< —

Ta cé: f(‘x3 —3x‘) =m (i) < f(|f|)=m (ii). Dua vao 6 thi ham s y = f(x), ta thy phuong trinh
(i) c6 toi da 6 nghiém ¢ e[-2;2], nén dé (i) c6 sb nghiém trén [-2;2] dat 16n nhat thi (ii) c6 6
nghiém ¢ e (—2;2), mudn vay ta can co 0 <m<?2.

Vay co6 ding 1 gia tri nguyén cia m théamanla m =1.
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Cau 8. Chon D

Dit |x| =¢, phuong trinh £ (|x|)=m+1(i) = f(t) =m+1 (ii).
pé (i ) c6 4 nghiém phan biét thi (ii ) phai c¢6 dung 2 nghiém trén (O;+oo), ngoai ra khong c6 nghiém
t=0. Mubn vaytacanco l<m+1<2<0<m<1.
Cau 9. Chon B
Dit ¢=2log, x, ham s6 ¢(x) dong bién trén [%;2} co t(%) =-2;¢(2)=2, do d6 ta can tim m dé

phuong trinh f (t) =m c6 nghiém duy nhat thudc [—2;2).

3 . . 3 3 —2<m<2
Dua vao do thi ham s0 y = f(x), ta thay diéu kién can va du la [ . . Vay ¢6 6 gia tri nguyén
m=

cua m thdéa man.
Cau 10. Chon B

bat x+2m =t, phuong trinh da cho tuong duong véi f(|t|) = % Dé phuong trinh 3f(|x+ 2m|) =m
c6 6 nghiém phan biét thi phuong trinh f (|t|) = % c6 6 nghiém ¢ phan biét.

Dua vao do thi ham sb y= f(x), ta xét hé truc toa d0 Ory va vé dd thi ham sb y= f(|t|) nhu hinh vé

o ]
(0} A

Tur d6, phuong trinh / (|¢]) = % c6 6 nghiém phan biét khi va chi khi -2 < % <0< —6<m<0.

Ma meZ = me{-5;—4;-3;-2;—1}. Vay c6 5 gia tri nguyén cua m thoa man.
Cau 11. Chon B
Ham s y=f (x2)+ |x| 1a ham chén, vi thé néu X, la 1 nghiém cua phuong trinh da cho thi —x, cling

1a 1 nghiém ciia phuong trinh d6, vay dé phwong trinh ndy c6 ding 1 nghiém thi diéu kién céan la
nghi€ém dé la x = 0. Khi do6 f(0)+0=m<:>m=1.

V6i m =1, phuong trinh twong duong f(x2)+|x|=1 (1).
Pt x> =¢ (120),tac6 | =vx* =vi. Do d6 (i) < /(1) =1 f(1)=1-+1.
Trén hé truc toa d Oty, ta vé dd thi ham ) y=f (t) va dd thi ham ) y= 1—\/; ,ta théiy chung chi

c¢6 1 diém chung duy nhat c6 hoanh d6 bang 0 nén phwong trinh f (t) =1-+/t ¢ nghiém duy nhat
t=0.

Thay D6 Vin Dikc — fb.com/dovanduc2020 111



) x \
«=Thdy Do Vian Dirc — Khoa hoc ONLINE moén Todn Dang ki hoc — Inbox thay
Y|

N

/ o 1

Vay khi m =1 thi phuong trinh f (x2 ) + |x| =m c6 nghiém duy nhit x = 0.

Cau 12. Chon A
bit x> +m=t, taco: f(x2+m)—2x2 =2m (i)<:>f(x2+m)=2(x2+m)<:>f(t)=2t (ii).

Trén hé truc toa o Oty, v& d thi ham sd y = f(¢) va dudng thang y =2¢ (hinh v&)

M y
3-2 :

t=0 X +m=0 m=-—x
Tudo, (i) |t=2=(i) | X +m="2c|m=-2-x".
t=-3 ¥ +m=-3 |m=-3-x
Trén cung hé truc toa dd Oxy, v& cac dd thi y=—x?, y=-2—x* va y=-3—x" (hinh v).
Y
(0, &

/N

bé ( ) ¢6 4 nghiém phan biét thi duong thing y = m cit hé do thi trén tai 4 diém, diéu nay xay ra khi

va chi khi -3 <m <-2.

Cau 13. Chon C
Xét ham  sb g(x)zf(cosx+m)—cosx—m. Vi cosxzcos(—x)zcos(Z;z’—x) nén
g(x)=g(27-x), dodd néu x, 1a 1 nghiém ctia phuong trinh g(x)=0 thi 27 —x, ciing la 1 nghiém
cta phuong trinh nay, vdy phuong trinh g(x) =0 c6 s 1é nghiém thude [0; 27[] khi va chi khi x=7r
1a 1 nghiém ctia phuong trinh g(x)=0, hay g(7)=0< f(m—1)=m—1.
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x=0
Tir d thi ham s6 y = f(x), d€ thdy phuong trinh f(x)=x<|x=1 ,
x=-1
)
1. S
1 0 T
1

m—1=0 m=1
Do @6 f(m—l)zm—l<:> m-1=1 <|m=2.

m—1=-1 m=0
Vay téng cac phan tir cia S bang 3.

Cau 14. Chon B
Phuong trinh da cho tuong duong véi:
f(cosx+m)=cos’ x+2mcosx+m’ < f(cosx+m) =(cosx+m)2.

bat cosx+m =¢, phuong trinh tvong duong f'(¢)=1".
Trén cung hé truc toa dd Ory, ta v& hai dd thi y = f(t) va y =¢> (hinh v&)

Y

/ -2 0
~ N /. M . , "2 , \ ~ N N 2 = 0
R4 rang ching cat nhau tai ding 2 diém c6 hoanh @6 2 va 0, nén f (t) =t < e

cosx+2=-m

) . N cosx+m=0 COSX =—m
Vay phuong trinh da cho tuong duong
cosx+m=-2

Trén cung hé truc toa dd Oxy, ta vé hai dd thi y=cosx va y=cosx+2 (hinh v¢).

Tir d6 thi, ta thiy trén [0;27], duong thing y=-m cat hé do thi tai ding 2 diém khi va chi khi
—-l<-m<1 -l<m<l1

" "0 Ma meZ=me{0;-3;-2}. Vay ¢6 3 gid tri nguyén ctia m thoa
l<-m<3 3<m<-1

man.
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Cau 15. Chon C

bat cosx +m =¢, phuong trinh tvong duong f'(¢)=1.

Y
Trén h¢ tryc toa do Oy, ta v& d6 thi ham s0 y = f() va duong thang y=¢r |,
(hinh v¢)
t=0 cosx+m=0 COS X =—m o 1 2 t
Tl dd thi, tacd f(t)=t<|t=1<|cosx+m=1<|cosx—1=-m. \

t=2 cosx+m=2 cosx—2=-m

Trén cung h¢ truc toa dd Oxy, ta v& do thi cic ham s y =cosx, y=cosx—1 va y=cosx—2 nhu sau

Dé phuong trinh da cho c6 diing 4 nghiém thi duong thing y = —m phai cit hé do thi trén tai ding 4
2<-m<-1 [0Sm<1

diém trén [0;27], mudn vay ta can co
-1<-m<0

. Vay S=10;2)\1}.
l<m<?2 & [0:2)\{1]

Cau 16. Chon B
Dit [x|—m =1, phuong trinh da cho twong duong vé6i f(1)=1-1.

Trén cing hé truc toa dd Oty, v& dd thi ham s6 y = f(¢) va duong thang y =71 (hinh v&)

..........

ak

2

t

Ta théy chung cit nhau tai 4 diém c6 hoanh do 13 —1,0,1,2. Vi f (t)—t+1 12 ham da thtc bac bdn

nén phuong trinh nay ciing c6 tdi da 4 nghiém, vy ngoai 4 diém cat do thi hai d6 thi khong cét nhau.

f=-1 |x|—m=—1 |x|+1=m
t=0 |x|—m=0 |x|=m
Do @6 =t-1 .
0do f(t)=t-1e . = |x|—m=1 |x|—1=m
1=2 |x|—m=2 |x|—2=m

Trén cung h¢ truc toa do Oxy, ta v& 4 do thi: y=|x|+1; y =|x|; y =|x|-1; y =|x| -2 (hinh v&)
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x
(0,
—1
—2

S6 nghiém cua phuong trinh da cho bang sé giao diém ciia duong thiang y = m va hé dd thi trén. Dé sb

giao diém nay thudc {1;2;3;4} thi diéu kién can va dila -2<m<0.

Ma meZ:me{—Z;—l}.
Cau 17. Chon B
Pit x—2 =1, phuong trinh twong duong: ‘f(|t|) + 1‘ =m (1).
Phuong trinh c6 8 nghiém phan biét thudc (—5;5) khi va chi khi (1) c6 8 nghiém phan biét thude

(—7;3) .
Ta thuc hién viéc bién doi ra d6 thi ham sé y= ‘f(|x|) + 1‘ ttr @b thi ham s y= f(x) nhu sau
)+1 bang cach 14y dbi xing qua truc tung phin bén phai truc

Buée 1: Tao ra dd thi ham s y = f(|x

tung d6 thi ham y = f(x) rdi tinh tién Ién trén 1 don vi:
Y

[\ L.

Buére 2: Tao ra d6 thi ham s6 y = ‘ f (|x|) + 1‘ bang cach 14y ddi xing phan duéi truc hoanh d6 thi ham

s0 bén trén, qua truc hoanh

Y

[0

Do d6 db thi ham s6 ¢6 8 nghiém thuge (~7;3) thi m=1.
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Cau 18. Chon A

Dua vao d6 thi ham sé y = f(x) va cdc phép bién déi do thi, ta suy ra dd thi ham s6 y = f(|x|+1)

nhu sau:
Y y Y
B 2
5 2 T (0} 1 T O\ 1 T
1
il i v,
y=r(x) y=/f(x+1) y=/f(|d+1)

Vay phuong trinh f(|x| + 1) =m c6 dung 4 nghiém khi va chi khi —1<m < 2.
Cau 19. Chon B
Phuong trinh twong duong véi f((x +1)° —1) =m (i),
Gid str x, 1a 1 nghiém cta (i), hién nhién
S(Co+1) =1)=me f((~x,=1) 1) =m e f((-2=x,+1) =1) =m,
Do d6 —2-x, ciing 1a 1 nghiém cta (7). Vay diéu kién can va du dé phuong trinh (i) c6 s6 1¢ nghiém
1a (i) conghiém x, =-1< f(-1)=m < m=-2.
Cau 20. Chon D
Vi meZ", tachia m thanh 2 trudng hop
THI. m 14 s nguyén duong I¢, khi d6 log(f(x))" =1 [ f(x)]" =10 f(x)=%/10. Dya vao do
thi hamsé y = f (x) , ta thdy phuong trinh nay c6 t6i da 3 nghiém (loai).
TH2. m 14 s6 nguyén duong chén, khi d6

1og[f(x)]’":1@mlog|f(x)|=1@|f(x)|=1oi@ | .
=—10" (i)

f(x
D¢ phuong trinh dé cho c6 6 nghiém phan biét thi méi phuong trinh (i) va (ii) déu cé 3 nghiém phéan
1
o 10 <9 L 1 1
biét, diéu nay xay ra khi va chi khi 1 < 10m <3<:>—<10g3<:>m>ﬁ (do m>0).
L m 0og
-10m > -3

7" . N
Ma {m € 00" ngoai ra m la s6 nguyén duong chan nén m € {4;6;8;10;...;98}. Vay c6 48 gia tri cta
m<

m théa man diéu kién dé bai.
Cau 21. Chon A

Xét ham s g(x)zf(f(x+m)+m) co g’(x)zf’(x+m).f'(f(x+m)+m).
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x+m=-2 x=-2-m
f'(x+m)=0 x+m=2 x=2-m
& & N
7(f (x+m)+m)=0 flx+m)+m==2"|f(x+m)==2-m (i)
f(x+m)+m=2 f(x+m)=2—m (ii)
Nhén xét: f(x) 1a ham da thirc bic ba nén f(x+m)+m 13 ham da thic bac ba, do d6 g(x) 1a ham

Ta co: g’(x)=0<:>[

da thirc bac 9 nén phuong trinh g (x) =0 c6 toi da 9 nghiém.
Vay diéu kién can dé g(x) =0 dat s6 nghiém tbi da g(x) c6 8 diém cyc tri, nén g’(x) =0 co6 8
nghiém phan biét, muén vy céc phuong trinh (i) va (ii) déu dat dugc sé nghiém téi da la 3 nghiém,
—3<-2-m<3 {—5<m<1

= . MameZ=>m=0.
-3<2-m<3

diéu nay xay ra khi va chi khi
—l<m<5

(Chii ¥ rang m =0 méi chi la diéu kién can, chua chdc tai dé g(x)=0 da cé 9 nghiém phan biét).
Thr lai, véi m =0 thi g(x) = f(f(x)), lic nay dé dém s6 nghiém cta phuong trinh f(x) =0, ta
budc phai khoi phuc ham sé f (x), tir gia thiét f (x) 1a ham da thirc bac ba va d6 thi ham s ¢6 2

diém cuc tri 1a (-2;3) va (2;—3) nén ta tim dugc f(x)z%x3 —%x
x=0 f(x)=0

Do do6 f(x)=0c|x=-23. Suy ra f(f(x))=0«|f(x)=-23. Cic phuong trinh
X=2\/§ f(x):z\/g

f(x)=243 va f(x)=-2v/3 déu c6 ding 1 nghiém, phuong trinh f(x)=0 c6 ding 3 nghiém nén
phuong trinh 1 ( f (x)) =0 c6 dung 5 nghiém (loai).
Vay m =0 khong théa man nén khong cé sb nguyén m nao théa man diéu kién bai toan.

Cau 22. Chon B

Tir bang xét ddu ciia ham s6 f (x) ta c6 bang bién thién ctia ham s6 f(x) nhu sau:

X |0
Tir gid thiét, f(d)—f(b)= —f(a), ma f(b

Do d6 xét sy twong giao ciia do thi ham s6 y = f (x) va du’cmg théng y= f ( ), ta thiy phuong trinh
f(x)=f(b) cb6 nghiém x=b;x=x,e(c;d), va c6 thé c6 thém 1 nghiém nita 1a x=x, €(-0;a)

suy ra x, <0.

xXX+m=b X +m=>b" x*=b>—m (i
Do do f(\/x2+m)=f(b)c> S Al , & ( ) . Cac phuong trinh
«/x2+m=x0 X +m=x; xzzxg—m (ii

(i) va (ii) déu co t6i da 2 nghiém, va khi 5° —m >0 thi (i) s& c6 2 nghiém, ngodi ra ta cé 0<b<x,
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nén 0<b>—m<x, —m suy ra (ii) cling c6 2 nghiém, do d6 phuong trinh f(\/x2 +m ) = f(b) cb toi

da 1a 4 nghiém.
Cau 23. Chon A
|x|+m=—1 m=—1—|x|
Ta co: f(|x|+m):0<:> |x|+m:2 = m:2—|x|
|x|+m=—m—2 m=—1—l|x|
L 2

N 1 . X s
Trén cung h¢ truc toa d§ Oxy, ta v€ cac do thi y = —1—|x , V= 2—|x| va y= —1—E|x| (hinh v€, duong

dam hon 1a duong y = —1—%|x|).

AN w

Nghiém cua phuong trinh f (|x|+m) =0 1a sb giao diém ciia hé 3 do thi trén va dudng thang y =m.
Tur do:
e Khi m <-4, phuong trinh c6 6 nghi¢m.

e Khi m =-4, phuong trinh c6 4 nghi¢ém.

e Khi -4 <m < -1, phuong trinh c6 6 nghiém.
e Khi m=-1, phuong trinh c¢6 3 nghiém.

e Khi —1<m <2, phuong trinh ¢6 2 nghiém.
e Khi m =2, phuong trinh ¢6 ding 1 nghiém.
e Khi m >2, phuong trinh v6 nghiém.

Vay chi c6 dung 1 gié tri ciia m dé phuong trinh c6 dting 4 nghiém 1a m = —4.

118 Thay Dé Viin Pirc — fb.com/dovanduc2020



) x \
«=Thdy Do Vian Dirc — Khoa hoc ONLINE moén Todn Dang ki hoc — Inbox thay

BAI 8 - BAI TAP LUYEN TAP CO VIDEO QR CHUA TUNG CAU

Ma QR Code gio di pho bién, cdc em c6 thé quét ma OR code dé xem thdy giing tirng
cdu trong phdn nay nha, ddy sé la 1 cdach tuyét voi dé cdac em co thé luyén tap

I. CACH QUET MA QR CODE TREN BPIEN THOAI PE XEM VIDEO

Link video huéng dan: https://youtu.be/RKBRZISKj1Y
Céc em c6 thé quét ma QR Code bén canh dé mo Link
Tom tit:
- Cac em dung dién thoai (vi du iPhone), mo phﬁn mém Camera
- Cac em dua camera vao phia anh ma QR code bén canh (khong
chup anh)
Viy la dugce r6i, binh thudng may sé& hién thi link dé cic em md sau do
mot cach ty dong. Néu khong hién thi, cAc em vao safari g0 duong link
bén trén s& xem video hudng dan do thay hudéng din nhé.

II. BAITAP
BAI TAP CO BAN

1. Cho ham s f (x)zx3 —3x+2. Tim tit cd cic gia tri thyc ctia tham s6 m sao cho phuong trinh

f(x2 + 2x) +m =0 c6 4 nghiém phan biét

A. -4<m<0. B. 4<m<-1. C.l<m<4. D. 0<m < 4.
2. Choham sé y=f(x) c6 dd thi nhu hinh bén. C6 bao nhiéu sé nguyén m Y
dé phuong trinh f (2x3 —6x+ 2) =2m—1 c6 6 nghiém phan bi¢t thugc doan % ------ r oo o
[-1:2]° .
A. 2. B. 3.
C.0. D. 1.
3. Chohamsd f(x) c6 bang bién thién nhu sau:
X |- —4 -2 0 400
1'(x) - 0 + - 0 +
2

/() w\_z / \3 / B

C6 bao nhiéu gia tri nguyén ctia tham s6 m dé phuong trinh 5 f (x2 —4x) =m c6 it nhat 3 nghiém phan
biét thugc khoang (0;+ )
A. 24. B. 21. C. 25. D. 20.
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4. Chohamsb y=f(x) lién tuc trén R va c6 d0 thi nhu hinh v& bén. Tap hop tat ca y
cdc gid tri thuc cua tham s m dé phuong trinh f(sinx)=m c6 4 nghiém thudc

nira khodng [0;37) la

A. (-1;3]. B
C. (-1;1). D. (-1;3).
5. Chohamsé y= f(x) c6 do thi nhu hinh bén dudi:

T

—2\71i [0,

SO gid tri nguyén cta tham s6 m dé phuong trinh f(4sinx—1)=m c6 ding 2 nghiém phan biét thudc

(f; ﬂJ 1a
6

A. 1. B. 4. C.2. D. 3.
6. Chohamsd y= f(x) la ham da thirc va c6 d thi nhu hinh v&.

Y
\ /
/0 3 =z
—2
-1

______ N

izé\4

S6 diém cyc tri ciia ham s§ y = f(2|x|+1) la
A. 1. B. 4. C.3. D. 5.
x+3

VX +3

bao nhiéu s6 nguyén m dé phuong trinh f (u (x)) =m c6 dung 3 nghiém phan biét?

iz
\ /2 7777777
S . <

7. Cho hai ham s6 u(x)= va f(x), trong d6 do thi ham s6 y = f(x) nhu hinh v& bén. Hoi c6

A. 4. B. 3.
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8.

10.

Cho ham s6 f(x)=ax’ +bx’ +cx+d ¢ dd thi nhu hinh v&

A

14

2

ol /N\2/i
/ i/ 3 X

-1

-13

S gia tri nguyén ctia tham s6 m dé phuong trinh f ( f (x) + 1) =m c6 ba nghiém phan biét bang
A.11. B. 14. C. 22. D. 27.
Cho ham s6 y = f'(x) c6 dao ham lién tyc trén R, f(—2)=7 va c6 bang bién thién dudi day
X |—o0 -1 0 1 +00
Y - 0 + 0 - 0
-1

+
+00

N N

C6 tat ca bao nhiéu gia tri nguyén ciia tham s6 m dé phuong trinh f(‘x2 —1‘—2) =m c6 ding 6

nghié€m thyc phan biét?
A. 9. B. 8. C.7. D. 6.
Cho ham s y = f(x) c6 do thi nhu hinh v& (dudng thing y =2 la duong tiém cin ngang ctia d6 thi

ham sb).

l&}

Tim m dé phuong trinh f (x2 + 2x) =m c6 nhiéu nghiém nhat

A. 0<m<]1. B. -1<m<0. C.l<m<?2. D. 2<m<3.
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CAC BAI TOAN NANG CAO

11. Chohamsb y=7f (x) c6 dao ham lién tuc trén R va c6 bang bién thién nhu sau

X ‘—oo -2 0 2 +00
+00 5 +00
1 -1
S6 diém cuc tiéu ctia ham s y = f(f(|x|)) la
A.S. B. 6. C.3. D. 4.

12. Chohamsd y= f(x) lién tuc trén R va c6 do thi f'(x) nhu hinh vé&

S6 diém cuc tiéu ctia ham s6 y = f(x3 - 3|x|) 1a
A.3. B. 4. C.7. D. 6.
13. Cho ham s6 f(x) xdc dinh va lién tuc trén R, ¢6 f'(x)=x"—4. Hoi ham s6 f(|x* ~4]) co bao
nhiéu diém cuc dai?
A.2. B. 4. C.3. D. 5.
14. Chohamsd y=f(x), hamsé y = f"(x) c6 dd thi nhu hinh v&.

Y

-3 —1 /\2 5
P

S6 diém cyc tiéu ctia dd thi ham s y = f(\x2 4 —4) 1a
A. 7. B. 8. C.o. D. 10.

15. Chohamsd f(x)=ax’+bx’+cx+d c6dd thi nhu hinh v&

.y

-2\ 0 3

122 Thay D6 Vin Pikc — fb.com/dovanduc2020



) x \
«=Thdy Do Vian Dirc — Khoa hoc ONLINE moén Todn Dang ki hoc — Inbox thay

16.

17.

18.

19.

Tim m dé phuong trinh f(x + lj =m c6 dung 4 nghiém?

x
m=0 m>1

A. . B. . C. -l<m<]1. D. 0<m<1.
m=1 m<0

Cho ham s6 y=f (x) ¢6 dd thi nhu hinh v& bén. Cé bao nhiéu gié tri nguyén ciia Y

tham s6 m dé phuong trinh f(|x+3|(x—1)) =logm c6 it nhat nim nghiém phan

biét? 4 7 .

o 1
A. 990. B. 991. C. 989. D. 913. /
Ngudn: Dé thi thir S¢ Hoa Binh nim 2020-2021
Cho ham s6 y = f'(x) c6 d thi nhu hinh v& sau:

THAV DO VAN DU
KHOA HOC ONLINE MON TOAN

6i co tAt ca bao nhiéu gia tri cua tham sé m dé phuong trin -1+ +4x—x"|= f(m) co dung
Hoéi c6 tat ca bao nh h dé ph h 1++/12+4x - x° d

2 nghiém thuc?
A. 4. B. 3. C.2. D. 5.
Nguon : Thi thtr 1an 2 — THPT Chuyén Hung Yén — Nam 2020-2021
Cho ham s y=f (x) ¢6 bang bién thién nhu sau:
X |—o0 -1 0 1 +00
V' - 0 + 0 - 0 +
+00 1 +00

S gia tri nguyén cua m dé phuong trinh £ (|sin x|) =3 |sin x| +m c6 nhiéu hon 1 nghiém trén [—%; 7[}

la
A. 3. B. 4. C.5. D. 6.
Cho ham s6 y = f(x) lién tuc trén R. DO thi ciia ham sé y = f(1-x) duoc cho trong hinh v& bén.

C6 bao nhiéu gia tri nguyén cua m dé phwong trinh =1 c6 dung 3 nghiém phan biét

1—x
f(x+2)+m

thuge [-1;1]?
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YR
31
“1\o z
-2
A. 3. B. 4. C.2. D. 1.
Chon A

Nguon: Thi thir 1an 2 — Chuyén Dai Hoc Vinh Nghé An — Nam 2020-2021

20. Cho ham s bacbén y = f(x) théaman f(0)=0. Himsd y = f'(x) c6 bang bién thién nhu sau:
X ‘—oo -1 1 +00
+00 ~1
f’(x) \ / \
" 4 —0
8
Ham sb g(x)= |f(—x2 ) —%+ x® —x?| ¢6 bao nhiéu diém cuc trj?
A.7. B. 3. C.5. D. 9.
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III. PAP AN VA VIDEO CHUA
1A 2D 3C 4C 5D 6C 7B 8C 9C 10B
11B 12B 13C 14B 15A 16B 17A 18C 19A 20C
1. Cho ham sd f(x)=x"—3x+2. Tim tat cd cdc gia tri thyc cla tham
s6 m sao cho phuong trinh f (x2 + 2x) +m =0 c6 4 nghi€ém phan biét
A. 4<m<0. B. 4<m<-1.
C.l<m<4. D. 0<m <4.
¢ Huéng dén: Vé bang bién thién ciia ham sé f(x2 + 2x) theo phwong
phap ghép truc. @ s
Chon A | Scan QR-Code dé xem video
2. Chohamsé y = f(x) c6 d6 thi nhu hinh Y )
; A i Tha_ny D3 Van Dirc
bén. C6 bao nhiéu sO nguyén m dé 2[77 G
phuong trinh /(26 ~6x+2)=2m-1co  /NJ/ 1\ & /.
6 nghi€m phan biét thudc doan [—1;2]? / —2 4 3 \/
13 :
A.2. B. 3. Y
C.O0. D. 1.
& |Huéng din: Sir dung ghép truc, ta thiy m can tim théa man
0<2m-1<2
Chon D | Scan QR-Code dé xem video
3.  Chohamsé f(x) c6 bang bién thién nhu sau:
X |- -4 -2 400
f'(x) - 0 + - +
—00 2 +00
) -3
C6 bao nhiéu gia tri nguyén cia tham sb m dé phuong trinh
51 (x2 —4x) =m c¢b it nhit 3 nghiém phan biét thugc khoang
(0;+ oo)
A. 24, B. 21. C. 25. D. 20.
6| Huéng din: Sir dung phwong phdp ghép truc vé bang bién thién cia
ham s6 y =f(x2 —4x).
Chon C | Scan QR-Code dé xem video

Thay Dé Vin Dirc — fb.com/dovanduc2020
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4.

Cho ham s6 y = f(x) lién tuc trén R va c6 dd thi
nhu hinh vé bén. Tap hop tat ca cac gia tri thyuc cua
tham s6 m dé phuong trinh f(sinx)=m c6 4

nghiém thudc nira khoang [0;37) 1a

A. (-1;3]. B. (-1;1].
C. (-1;1). D. (-1;3).

*|Huéng din: Cdch 1: Sir dung bién ludn nghiém truyén thong, Cdach

2: Sur dung phwong phap ghép truc. Dap an: —1<m<1.

Chon C

Cho ham s6 y = f(x) c6 do thi nhu hinh bén
dudi: SO gia tri nguyén cua tham s6 m dé
phuong trinh f(4sinx—1)=m c6 ding 2

nghiém phan biét thudc (% ;TJ 1a

—2\#0 T2 \4 %
A. 1.
C.2.

B. 4.
D. 3.

*| Huéng dén: Sir dung phirong phdp ghép truc vé bang bién thién cia

ham s6 y = f(4sinx—1).

Chon D

Cho ham s6 y = f(x) la ham da thtc va "

c6 dd thi nhu hinh vé.

Sé  diém cuc tri cia ham $6

y=r(2x+1) 1a o 3 /s
AL B.4. R BN
C.3. D. 5.

*| Huwéng dén: Bdi ndy cé thé ding phwong phdp ghép truc hodc ding

ki ndng cuece tri ham tri tuyét doi dé giai

Chon C

@ ?:"I:EE‘

DRk

@ 5 E)

Of)

Scan QR-Code dé xem video
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7.

x+3

VX +3

trong d6 d6 thi ham s6 y = f(x) nhu hinh

Cho hai ham s6 u(x) = va f(x),

v€ bén. Hai ¢6 bao nhi€u s6 nguyén m dé

=1

phuong trinh f(u(x))zm c6 dung 3 -1 0

nghiém phéan biét?
A. 4. B. 3.
C.2. D. 1.

—3F--

Huéng dan: S dung ghép truc dé vé bang bién thién ham so

f(u(x))

Chon B

Cho ham sb f(x)=ax’+bx’ +cx+d c6 do
thi nhu hinh vé

14

S6 gia tri nguyén cua tham s6 m dé phuwong
trinh f(f(x)+1) =m c6 ba nghiém phan
biét bang
A.11.
C.22.

B. 14.
D. 27.

Huéng dén: Vé bang bién thién ciia him sé y = f(f(x)+1) bang
phwong phap ghép truc.

Chon C

Cho ham sb y =f(x) c6 dao ham lién tyc trén R, f(—2) =7 vacd
bang bién thién du6i day

X |- -1 +00

0 1

—+

Y - 0

+ 0 0
-1

NN

C6 tt ca bao nhiéu gia tri nguyén ctia tham s6 m dé phwong trinh
f(\x2 -1|- 2) =m c6 dang 6 nghiém thuc phan biét?

A. 9. B. 8.

C. 7. D. 6.

Huéng déan: Sir dung ghép truc dé vé bang bang bién thién ham so

)

Chon C

@

Scan QR-Code dé xem video

Scan QR-Code dé xem video
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10. Cho ham s yzf(x) co \ y

6 thi nhu hinh v& (dudng 5 v o o eese o
thing y=2 la duong \ @ 20 MO T @
tiém can ngang cta do thi =2 =10 1 z, | e 5"," .
ham s6). VLN ‘ o g
_1 : LL1)
-2 - :
Tim m dé phuong trinh (x2 + 2x) =m ¢6 nhiéu nghiém nhét E: :* ]
A O<m<l. B. —l1<m<0. oo gt ORI NOR
C.l<m<2. D.2<m<3. @ Bissiengcticme b, faondit o
&*| Huong din: Ding phirong phdp ghép truc vé bdang bién thién ciia oof o33s Tesd o 3 37352

ham s6 f(x2 +2x).

Chon B

11. Cho ham sb y= f(x) c6 dao ham lién tuc trén R va c6 bang bién
thién nhu sau

X |—oo -2

IS

S6 diém cuc tiéu ciia ham s y = f(f(|x|)) la

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

& |Huéng din:. Sir dung phwong phdp ghép truc theo quy tdc:
x> x> £ () = 7 (£ ()

Chon B

12. Cho ham s6 y=f(x) lién tyc trén R va c6
do thi f’(x) nhu hinh v&. Sé diém cuc tiéu
ctia ham s6 y =f(x3 —3|x|) la
A.3. B. 4.

C.7. D. 6.

& |Huong din:. Xét u(x)=x’ -3|x

, khdo sat ham sé y =u(x), tu do

khao sat ham sé y = f(u (x)) bang ghép truc.

Chon B | Scan QR-Code dé xem video
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13.  Cho ham s f(x) xac dinh va lién tuc trén R, cé f’(x) =x" -4

Hoi ham s f(‘x2 —4‘) ¢6 bao nhiéu diém cuc dai?

A. 2. B. 4. .

C.3. D. 5. g
¢ Huwong dén:. Sir dung phwong phdp ghép truc: x —u= ‘xz —4‘ va 0::23:.353:?'3:':.: :.E H

u— £ (u(x)). TR ey T

Chon A

14. Cho ham sb y=f(x), ham sb

y=f'(x) ¢6 b thi nhu hinh v&.

<

SO diém cuc ti€u cua do thi ham so

-3\ -1 5/ =«
y=f(|¢-4/-4) 1a \/ 0
A. 7. B. 8.
C. 9. D. 10.
¢ Huwéng dén:. Khaio sat ham sé u (x)= ‘xz - 4‘ —4, tir d6 tiép tuc khao
sathamsd y = f (u (x)) bang phuong phap ghép tryc.

Chon B

15. Cho ham s f(x)zax3+bx2+cx+d co Y
dd thi i & | I
0 thi nhu hinh vé 1 TN .
, 1 -2\ 0O 3
Tim m dé phuong trinh f(x+—j =m cO
X

ding 4 nghiém?

m=0 m>1
A. . B. .

m=1 m<0
C. -1<m<]1. D. 0<m<1.

‘\7% Jé X ” , ‘ A 1 S ,
Hwong dan:. Khao sat ham so y= f| x+— | bang phwong phdp
X
ghép truc.
Chon Scan QR-Code dé xem video

Thay D6 Vin Pikc — fb.com/dovanduc2020
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16. Cho ham s6 y = f(x) c6 dd thi nhu hinh v& bén.
C6 bao nhiéu gi4 tri nguyén ciia tham sb m dé
phuong trinh f(|x+3|(x—1))=logm c6 it nhat _,| _ ;
ndm nghiém phan biét? :
A. 990. B. 991. X
C. 9809. D. 913. E
& Huéng dan: Vé bang bién thién ciia ham so u(x) = |x+3|(x—1), tw § 3 .
d6 vé bang bién thién ham f (u(x)) @ : o 633° 3300 e 3%t ='§

Chon B | Scan QR-Code dé xem video

\ A LA . Y -~
17. Cho ham s6 y=f(x) co6 do thi nhu o redvivei v ve veee e
\ ~ 5 . LA 5 A .7 :o" . : ..= :'.'o.o:
hinh v€ sau: Héi c6 tat ca bao nhiéu gia 52 ° 28 o
tri cua tham s60 m dé phuong trinh :

f(—1+x/12+4x—x2):f(m) ¢ diing

2 nghiém thyc? ~ _1\;/ ””””””””” i :EE'E ::: - 3.
Ad B3 Gy e Pl T
C.2. D. 5. HER R P 2"
& Huéng dén: Sir dung ghép truc, ta tim dwoc f (m)=—7 hodc @ §=. %0 ¢ 8% E:; E: g
f(m) _9 o 38 0%62%0 o 0 3%00de"s""S

Chon A | Scan QR-Code dé xem video

18. Chohamsb y = f(x) c6 bang bién thién nhu sau:

X |—o0 -1 0 1 +00
y - 0 + 0 — 0
1

+
-+00

NN

Sb gia tri nguyén cua m dé phuong trinh f(|sin x|) =3|sin x|+m co

nhiéu hon 1 nghiém trén [—%;ﬂ} la

A. 3. B. 4. C.5. D. 6.
¢ Huwéng dén: Xét ham s6 g(t) = f(t)—3t thi ta sir dung ghép truc dé

vé BBT cua ham y=f(|sinx|)—3|sinx| qua so  do:

x> 1 =|sinx| - g (7).

Chon C | Scan QR-Code dé xem video
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19.

20.

Cho ham s6 y = f(x) lién tuc trén R. DS thi cta vl
ham s6 y = f(1-x) duoc cho trong hinh v& bén.
C6 bao nhiéu gia tri nguyén cia m dé phuong
1-x
+m
f{x+2j

biét thudc [—1;1]?

N1

i

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

=)

trinh

=1 c6 diung 3 nghiém phan

Huwéng din: Sir dung truy nguwoc ta tim dwoc bang bién thién ciia
ham s6 f(x), sau d6 sir dung ghép truc dé gidi budéce con lai.

Chon A

Cho ham sb bac bén y=f(x) théa min f(0)=0. Ham so
y= f'(x) c6 bang bién thién nhu sau:

OE:¥

Scan QR-Code dé xem video

4
Ham s6 g ‘ fl- )—% +x° —x?| ¢6 bao nhiéu diém cyc tri?
A.7. B. 3.
C.5. D. 9.
Huwéng dén: S dung phwong phdp ghép truc, ta vé:

4
x—>t=-x —)h(t):f(t)—%—t3+t

Chon C

- Hét -

of Nk Tk

Scan QR-Code dé xem video

M

The, BS gfv :Duc
? iR Love 0

Thay D6 Vin Dic

Khoa hoc LIVE-VIP IMO mén Todn
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Group hoi bai va tam su: https:// www.facebook.com/groups/2004thayduc
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PHAN BE BAI
Cau 1. Cho ham s6 y = f(x) lién tuc trén R va c6 do thi nhu hinh v&. S6 nghiém cua

Y|
—2—-1 001 =

phuong trinh f(sinx+cosx)+5=0 trong khoang [0;47] la

A 7. B. 8. C. 4. Q. 6. ’
Ciu 2. Chohamséd y= f(x) lién tuc trén R va c6 d thi nhu hinh v&. / 6
Yy
_2 x

[ 9

. A A % 2 . sinx—cosx—1
Co bao nhiéu gia tri nguyén cuia tham s6 m dé phuong trinh f ( —_

sinx—2

sz(m2+4m+4) co

nghiém?
Q. 3. B. 0. C. 2.
Cau3. Cho sb y=f(x) c6 do thi nhu hinh v&. SO gia tri nguyén cua m dé

phuong trinh Z[f(x)]3 —9[f(x)]2 =m ¢6 s6 nghiém nhiéu nhat

A.11. B.12.

C. 13. Q. 14.

Cau 4. Choham s6 bicba y= f(x) c6 do thi nhw hinh vé bén.

_ioé\

C6 bao nhiéu gia tri nguyén ctia m dé phuong trinh ‘3 f(2x)-12f (2x)—m‘ =1 c6 it nhat 7 nghiém
phén biét thudc khoang (—o0;1)?
A. 3. B. 4. C. 1. Q. 2.

Nguén: Dé thi thir Toan TN THPT 2023 1an 1 — S¢ Soc Trang.
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Cau 5. Cho ham s6 bac bén y = f(x) ¢ d thi nhu hinh v&.

Ham s6 y = f(|x+2|(x—2)) c6 bao nhiéu diém cyc tiéu? 1 b
P41

A. 4. B. 5.
—2

C. 2. Q. 3.

Chu 6. Chohamsd y = f(x) c6 dao ham trén R va c6 bang bién thién nhu sau:

1
3

x |- -15 -12 1 3 4 +o0
e \0/5\_5/'3\_00

6 cic diém cye dai ctia ham 6 g () =| £ (|24 ~6x -8 +2* ~13)] 1a

A. 8. B. 10. C. 9. Q. 7.
Ngudn: D¢ kiém tra dinh ki toan 12 — THPT Nguyén Khuyén, Lé Thanh Tong, HCM.

Cau7. Chohamsé y= f(x) c6 bang bién thién nhu sau:

—0 -2 2 +00
(%) -0 + 0 -
0

f(x) 8\2 / \_w

S6 gid tri nguyén ciia tham sé m €[~10;10] dé phuong trinh [f(x)]2 = m[f(x)+1:| c6 dung 4 nghiém

la
A. 16. 8. 15. C. 14. Q. 13.
Ciu 8. Chohamsd y= f(x) ¢6 dao ham trén R, ham sd y = f'(x) ¢6 @6 thi nhu hinh v& (duong y =1 la

dudng tiém can ngang cua do thi).

86 diém cyc trj cua ham s6 g (x)= f(x2 —2x)—§x3 la

A. 1. B. 2. C. 3. Q. 4.
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Céu9. Chohamsd y= f(x),hamsé y = f'(x) c6 dd thi nhu hinh v&. 86

diém cyc trj cia ham s g(x) = f(x2 —2x)—21n(x+1) 1a

A

Y

O,

N

Al B. 2. 3
C. 3. Q. 4.
Céu 10. Cho ham sé y = /() 1a ham da thirc bic 5, ¢6 b thi f*(x) nhu hinh \ Y /
\41//;\ (0] T

vé (f'(x) ¢6 3 diém cuc ti la —4,-2 va 3). Hoéi ham s

g(x) = f(x2 + 2x) —x* ¢6 bao nhiéu diém cuc tri?

A. 1. B. 3.
Q. 2.

Nguén: Pé thi HK1 THPT Thi Xa Quang Tri - nam 2022-2023

C. 4.

PHAN DAP AN CHI TIET

Caul-ChonB

Tacéd: f(sinx+cosx)+5=0< f(sinx+cosx)=—5. Dit t=sinx+cosx=\/§sin(x+%]

Suy ra:

t'(x)=\/§COS(X+%j:>t’(x)=0<:>COS(x+%j=0<:>x+%=%+kﬂ (keZ)c>X=%+k7r.

Xét trén doan x € [0;47[], ta cod l'(x) =0 xe {1;5—”;9—”;13—”} .
44 4 4
Ta c6 bang bién thién cua ham s t(x) trén doan [O;47z] nhu sau:
< o z A
4 4 4 4
£'(x) + 0 - 0 4+ 0 - 0 4
2 2 1
(x) \ /
1 -2 )

Dua vio d thi ham s§ y = f (x), ta thy: £(v2)=a, f(~2)=b (a>0,-3<b<0)

Tir d6 ta c6 bang bién thién ctia ham sé y = f (sinx +cosx) trén doan [0;47] theo phuong phap ghép

tryc: x — ¢ — f(¢) nhu sau:

134

Thay D6 Vin Pirc — http://facebook.com/dovanduc2020




o ;
«x Bai 9 — Bai toan hay dic sic — Round 1 Website: http://hocimo.vn/

0 Ty STy 3 % 4T

- z o - o 1

1 {Z 0 T o0
0/70" (6]
“ \ b b b /
y=-§ /2 . pu \\ //‘ \w
v,/ Voo %

Tir bang trén ra thiy phuong trinh f (sin X+ cos x) = -5 ¢6 8 nghiém trén doan [0;47[].

Cau 2 - Chon A

sl . , \ » i -1
Dua véo db thi ham sé y = f(x), ta thdy f(x) dong bién trén [0;+0), ma [~ "> 0 vxe R

sinx—2

va m* +4m+4=(m+2)">0VmeR, nén phuong trinh da cho tuong duong voi:

sinx—cosx—1

- ‘=m2+4m+4 (i)

sinx—2

bit t:—smx‘—cosg—l & t(sinx—2)=sinx—cosx—1< cosx+(¢—1)sinx =2¢—1 (ii).
sin x —

Chi y rang phuong trinh a.cos x+b.sin x = ¢ ¢6 nghiém khi va chi khi a* +b* > ¢*.

Ap dung vao bai, dé phwong trinh (ii ) c6 nghiém ta co:

P+(t-1) 2 (2c-1) <:>3t2—2t—1£0<:>—%£t£1:>|t|e[O;l].

A i a2 sinx—cosx—1
Do @6 tap gia tri cia ham s0 y =|————

- ‘ la [0;1] khix e R, nén (z) c6 nghiém khi va chi khi
sinx—2

0<m* +4m+4<l<m* +4m+3<0< -3<m<-1. Vay c6 3 sd nguyén m thoa man.

Cau 3-ChonC

it 1= f(x), xéthamsé g(r)=21' -9 Taco g(f(x))=2[/(x)] ~9[ f (x)]
Ta v& bang bién thién ciia ham s g(f(x)) theo phuong phap ghép truc: x > ¢ — g(t).
Hang dau tién, x —¢ da c6 day dii thong tin qua do thi ham s6 y = £ (x).

Xét ham s6 g(t), taco g'(r)=61>—18t=6¢(t—3) nén g'(t)zO@[i 2

Tir d6 ta c6 bang bién thién ctia ham s6 g(¢) nhu sau:

X —00 0 3 +00
g'(t) + 0 - 0 +
0 +00
0 7N
—00 =27
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Tir d6 ta co bang bién thién cta ham s6 g (f(x)) theo phuong phap ghép truc: x >t —> g (t)

X |- 1 2 %> 4 00
bofml-0 o 2 4 2 0 2 tow
) o 0
ﬁ,@’) / \ s W / \ / i
VAR I WA |

N
2% 4

—o0
Phuong trinh di cho c6 nhidu nghiém nhét khi va chi khi —20 < m < —7. Tir d6 ¢6 12 s6 nguyén m thoa
mén diéu kién d¢ bai.

Cau 4 — Chon C

Ta cé: ‘3f2(2x)—12f(2x)_m‘:1C>|:3f (2x) =12/ (2x)-m=1 @[31‘ (2x)-12f (2x)-1=m

37 (2x)-12f(2x)-m=-1  |3/%(2x)-12f(2x)+1=m

Xétham s6 g(¢)=31"=12t-1, tacd g(f(2x))=3f7(2x)—12f(2x)-1, ta v& bang bién thién cia

ham s g( f(2x)) bang phuong phap ghép tryc:
x—)u=2x—>t=f(u)—>g(t):g(f(u))=g(f(2x))

Taco: g'(¢)=6t—-12=6(t—2). Tir d6 ta c6 bang bién thién trén khoang (—o0;1) nhu sau:

X —00 1

2x | —o -1 2

S (2%)| +o0 2 1 2 4

40 -10 -1

g(l‘) \ / \ /
-13 -13
A 1 A A g(f(zx)):m e A [N \ 5 A A , A
Ta can tim m dé hé 6 it nhat 7 nghiém, dua vao bang bién thién, ta phac hoa 2 do
g(f(2x))+2=m
thi ham s6 g(f(2x)) va g(f(2x))+2 trén cung hé truc toa do:
ko o

Ta can tim m sao cho duong y=m cit hé do thi trén tai it nhat 7 diém, mudn vay, ta can ¢o
~11<m<-10. Ma meZ —> me{-10}.
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Cau 5-Chon A

Dt u=|x+2|(x=2)=4/(x+2)".(x~2)

Taco: w'=—F2 (x-2)+y(x+2) :MWGR\{J}

(x+2)2 (x+2)

Khi d6 ta c6 bang bién thién ctia ham s6 y =u (x) nhu sau:

—00 —2 () +00

“/'\/

Dung phuong phap ghép truc ta duoc bang bién thién ctia ham sé y = f (

T | =2 0 oo

U |=» -2 a 0 a -2 -4 -2

‘ /\/\/\/\/\

Vay ham s6 da cho co 4 dlem cuc tiéu.

Cau 6 - Chon A

2x* —6x—8+x" =13 khi x & (—o0;—1) U (4;+0)
—2x* +6x+8+x> —13 khi x e (-1;4)

x> —6x—21 khi x & (—o0;—1)U(4;+00)
—x*+6x-5 khixe(—1;4) '

Xét u(x) = |22 —6x—8|+x’ —13:{

@u(x)z{

6x —1 khi x € (—o0;—1) U (4;+0)

Khi do: u'(x)=
o (x) {—2x+6 khi xe(—l;4)
Bang bién thién ctia ham s6 y = f'(x):

—0 -1 3 4 +00

X
u'(x) — [ + 0 — [

+00 4 +00
u(x) \_12/ \3/

Diing phuong phép ghép truc ta duge bang bién thién clia ham s6 y = f (u(x)):
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LT | - -1 34 f=o
W |40 4 3 4 12 4 3 4 2 4 oo

N AVAR N
[N TAAA

Phuong trinh f(u(x))=0 c6 8 nghi¢m don (bi 1¢), dong thoi ham f(u(x)) c6 9 diém cyc trj nén

ham so ‘ f (u (x))‘ c6 17 diém cuc tri. Puong nhién diém dau va diém cuoi la cac diém cuc ti€u, nén so
diém cuyc ti€u nhi¢u hon so diém cyc dai 1 don vi. Vay ham so6 cé 9 diém cyec tiéu va 8 diém cyc dai.

Cau 7 - Chon D

2 2
Phuong trinh da cho twong duwong véi: ff (x) =m, dat f(x)=t, xétham g(t)= tt 1 thi phuong
+

trinh duong duong g(f(x)) =m.
Ta sir dung phuong phap ghép truc dé vé bang bién thién ham g ( f (x)) :
x> = (1) 2()=2(/ (¥))
2e(t+1)—1*  1(1+2)

Bude 1: Khao sét g(¢): taco g'(¢)= GGy , tlr d6 ta c6 bang bién thién:
1+ r+

t |- -2 -1 0 +00

- - 0 +

L0
10, Oo/_4\oo +w\0/+oo

Budc 2: Sir dung phuong phap ghép truc:
x = —~& 2 +o0
t=4fw (¥ 0 -1 -2~ 0 =L =L —60
+00 ars +

e N/

(o} (o]

—0

9+)

<_
m<—4 C|meZ .
nén

Tu do, phuong trinh da cho c6 ding 4 nghiém khi va chi khi 64, ma
O<m<? me[—lO;lO]

me{-10;-9;..;-5} U{1;2;..;7}.

Cau 8 - Chon B

Xét <g’(x):(2)c—2)f'(x2 —2x)—§.3x2 =2[()c—1)f’(x2 —2x)—x2}
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2
X

Ta cod g’(x)=0<:>(x—1)f’(x2 —2x)=x2 <:>f’(x2 —2x)=

x-1
Tir d6 thi ham s6 y = f ’(x), ta v& bang bién thién ctia ham s6 y = f '(x2 - 2x) bang phuong phap ghép

truc nhu sau:
X —00 0 1 2 +00
u=x"—2x| 40 0 -1 0 +00
1 1 1
=2 -2
. . . x’
Cht y rang d6 thi ham s6 y = nhu hinh vé,
x —
Yyl \
4 T
g 1 .
2

2

Do d6 phuong trinh f ’(x2 —2x) ==

c¢6 dung 2 nghiém (don, boi 1), nén ham s6 g(x) c6 ding 2
x —

diém cyec tri.
Cau 9 -Chon C
Xétham sé g(x), TXD: (—1;+).
1

-1

s, ’ ' 2 2 2
Taco: g'(x)=(2x-2)f (x2 —2x)—m: g(x)=0s 71 (x2 —2x)=
Tir bang bién thién cta ham sé y = f'(x), ta c6 bang bién thién cta ham sé y= f’(x2 —Zx) trén
(—1 + oo) theo phuong phap ghép truc nhu sau:

(-1 0 1 2 +00
0

(3 -1 0 +00
(0 0 +00
fr (u) \ . / \ . /V

: 1 Cax .
Xét ham s6 h(x) RERRE ta phac hoa ca hai do thi ham s6 y = h(x) va y= f’(x2 —2x) trén cung hé
w2 —

truc toa do trén (—1;+00) nhu sau:
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Y= 1

DAV y =5+ 20)

Tur d6, phuong trinh g’(x) =0 c6 3 nghiém phan biét, nén ham sé g (x) ¢6 3 diém cuec tri.
6% Sai lim thuwong gap
> V& ca do thi ham sé y = f'(x2 —Zx) va y= 21 | trén R va thdy rang chung giao nhau tai 4
x —

diém nén chon 4 diém cuyc tri, khong dé y rang dicu ki¢n xéac dinh 1a x > —1.

Cau 10 - Chon B

Xét g'(X)=(2x+2)f’(x2 4—2x)—2x:>g’(x)=0<:>f'(x2 +2x)=%,
x

Dit u = x> +2x, dua vao bang bién thién ciia ham s6 y = f '(x), ta v& bang bién thién ciia ham sb

y=f '(x2 + 2x) theo phuong phéap ghép truc nhu sau:

—0 -1 +00

+00 3 —1 3 +
+00 0 +

Duya vao bang bién thién trén, trén cung hé¢ truc toa d6 Oxy, ta phac hoa hai dd thi yv=Ff ’(xz + 2x) va

00

Q0

y:L nhu sau:
x+1

______________

. y = f'(x® + 2x)
Tu do, phuong trinh g'(x) =0 c6 dung 3 nghiém (don hodc nghiém boi 1&), nén ham s g (x) c6 dung
3 diém cuc tri.
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Cau 1. Chohamsd f(x)=ax’+bx* +cx+d c6 @6 thi nhu hinh vé.

Xéthamsé g(x)= %x“ +(a+b)x’+(a+d)x’. Cobao nhiéu gid tri nguyén ctia tham s6 m dé phuong
trinh 100 / (sinx—1)+100g (sinx—1)=m c6 dung 6 nghiém trén doan [0;37]?
A. 12, B. 13. C. 14. Q. 15.

Cau 2. Cho ham sb da thirc bac ba y = f(x), ham s y = 7 —2x) ¢6 bang bién thién nhu sau:

X —00 —1 +00

7 (1-2x) +OO\_1/ \OO

Hamsb y=f (ef () 4 m) ¢6 t6i da bao nhiéu diém cuec tri?

ek l\)|»—i

A. 5. B. 6. C. 7. Q. 8.
Cau 3. Cho ham s f(x):(x2 —4)(x2 —4x). C6 bao nhiéu sé nguyén me[-20;20] dé phuong trinh
f(x2 + 100x) =m co6 ding 4 nghiém?

A. 9. B. 10. C.11. Q. 12.
Cau4. Chohamsd f(x) c6 dao ham trén R va c6 bang bién thién sau

X —00 -2 1 +00
yl

— 0 + 0 —
+00 3
y \ / \
=5 —00
1 1

C6 bao nhiéu gia tri cia tham s6 m dé phuong trinh

=m c¢6 3 nghi¢m thyc phan

-4 f(x)+6
biét

A. 1. B. 2. C. 3. Q. 4.
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Chu 5. Chohamsd f(x) c6 dao ham trén R va c6 bang bién thién sau

X —00 -3 1 +00
Y - 0 + 0 —
+00 3
y \ / \
-1 —00
C6 bao nhiéu gia tri nguyén cta m e [-20;20] dé phuong trinh f(x)+ f(l ) :% c6 4 nghiém thuc
x

phan biét?
A. 21. B. 25. C. 22. Q. 24.

Ciu 6. Chohamsd y = f(x) c6 bang bién thién nhu hinh v&

X |- -1 1 +00
V' + 0 — 0 +
1 3
¥ / \ /
-3 -2
S6 gia tri nguyén ctia tham sb m dé phuong trinh 4” )y 3 s f2(x)+5m—=2=0 cb nhiéu hon
6 nghiém la
A. 2. B. 3. C. 4. Q. 5.
Chu 7. Cho ham s da thirc bac nim f(x) théa man f(0)=0. Ham s6 f'(x) c6 dd Y
. . 1
thi nhu hinh v& Ham s0 g(x)= ‘f(cos x) +%cos3 x+sin” x| c6 bao nhiéu diém cuc tri
trén khoang (0;%”}? -1 09 1
A 7. B. 10. C. 13. Q. 9.
Cau 8. Cho ham s da thirc bac nam f(x) thoa man f(O) =0. Ham s6 f'(x) c6 db thi Y
. . 1
nhu hinh v&. Ham s0 g(x)= ‘f(cos x) —%cos3 x—%cos2 x| ¢6 bao nhiéu diém cyec tri trén
-1 0 1

khoang (O;37z)?
A. 12. B. 15. C. 13. Q. 11.

Cau9. Chohamsd y= f(x) c6 dao ham lién tuc trén R. Ham sé g(x)= f(x3 —3x) ¢6 bang xét dau dao

ham nhu sau:

X |—oo -3 -1 0 1 3 +00
g'(x)| -0 + 0 - 0 + 0 - 0 4
S6 diém cuec tri cia ham s y = f/(x) 1a
A. 1. B. 5. C. 4. Q. 3.
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Cau 10. Cho phuong trinh 3722 36 = (m —18).32"""2. C6 bao nhiéu sb nguyén m e [—20;20] dé phuong
trinh da cho c6 dung 2 nghiém?

A. 13. B. 14. C. 15. Q. 16.

PHAN DAP AN CHI TIET
Cau1-Chon A

D@ thay f(x):—%x +;x ~1. Do d6 a——% b—% c=0;d=-1.

3

Vay g(x)=§x4+x3—%x2. Xét ham sb h(x)=f(x)+g(x )=%x4+%x -1

Taco h'(x)= %.4x3 +%.3x2 :%xz (x+1), dodé A'(x) chi d6i dau qua x =—1.

Tir d6 ta c6 bang bién thién ctia ham s6 y =h (sin x— 1) theo phuong phap ghép truc nhu sau:

b 0 z S B3 37
2 2 2
u=sinx—1| -1 0 -1 -2 -1 0 —1
~ ] -
(u) _2 _2 _2 _2
8 8 8 8
Tir do, phuong trinh 1004 (sinx—1)=m c6 ding 6 nghiém khi va chi khi ‘% < % <-1

< —112,5<m<—-100. Ma m € Z, nén c6 ding 12 gia tri nguyén cta m théa man.

Cau 2 -Chon B
Budc 1: Truy ngugc ham f (x) : Ta ¢6 bang bién thién f (1 —2x) theo phuong phap ghép truc:

1
X —00 -1 3 +00
u=1-2x| 40 3 0 —00
+oo 1
Tir bang bién thién trén, dua vao mbi quan hé u va f , taco bang blen thién cua ham f ( ):

X

—0 0 3 +00
/ 1 \ / .
—00 -1

Budc 2: Ta ¢ bang bién thién ctia ham sé f (ef ) 4 m) theo phuong phap ghép truc:
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x> f(x)>e’™ e’ im —>f(ef(x) +m)

= —00 0 3 + o0
fuy |- i -1 + o0
e&g (0 e et + 00
m [(m 0 mte o me = 0 3 +w

f00)
:f(e’ -\—vn> Toi da 6 diém cuc tri

Chu y rang trong khoang (m ;m+ e), chi ¢ thé chua diém 0 hodc 3, va trong khoang (m +—;m+ ej
e
cling vay, nén ham s6 da cho chi ¢o thé ¢o tdi da 6 diém cuc tri

Cau 3 -Chon D

Taco: f(x)=(x—2)(x+2)x(x—4)=(x" —2x)(x" —2x-8) =(x" - 2x) -8(x* - 2x)
(x —Zx) Ta v& bang bién thién ciia ham

bat u=x’-2x, ta xét ham g(u)=u’—-8u thi f(x)=

f (x) theo phuong phap ghép truc:
Xxou=x —2x—>g(u)

Xét ¥’ —2x=4 > x* —2x—4=0 x=1%+/5.

1—( 1 1+£ +o0

—0
u
16
Xét ham s0 h(x) f(x +100x) dat v(x)=x"+100x, ta co bang bién thién ham /4 (x) theo phuong
phap ghép truc nhu sau:
o —e&P —-50 400
Y [+ AHT 4 A-(§ fzsz)o A-S 4 4+5 +00

jﬁ‘” \/\/ \/\/

Diéu kién: y =m cit do thi tai 4 diém phan biét, khi va chi kh1
9 <m< f(—2500)

meZ
\YE: nén me{—16}u{10;11;12;...;20}.
me[—20;20]
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Cau 4 -Chon C

Xét ham s g(t) =t%+i. Phuong trinh da cho tuong duong voi g(f(x)) =m.
- +
Ham s g(¢) c6 tap xéc dinh: R\{-6;4}, cov g'(t)=- L1 ~<0VteD.

(1-4)" (1+6)
Tir d6 ta c6 bang bién thién ctia ham s6 g(¢) nhu sau:
£ |—o0 -6 g + o0
Fia - - -

o \‘O

N

— o -~ 00

Tir d6 ta c6 bang bién thién cta ham s6 g ( f (x)) theo phuong phap ghép truc nhu sau:

X |- -2 1 o0
'b:"f(l_) 400 4 -5 2 -§ -~ 00

100

2w -
¢ i _oo/ \_%/ /O

—00

Tu do, phuong trinh da cho ¢6 3 nghiém khi va chi khi | m =

Cau5-Chon D

Xéthamsd g(t)=t¢ +%, phuong trinh da cho tuong duong véi g(f(x)) = %
Ta c6 bang bién thién ctia ham s6 g( f (x)) theo phuwong phap ghép truc: x —
Xét g(t) co tap xac dinh: D =R\ {0}

Taco: g'(1)= 1—l (=1)(r+1)

> =-—->——=. T d6 ta c6 bang bién thién cta ham sb g (t) nhu sau:
t t

f(x)=>g(f(x))

x |- -1 0 1 +00

- - 0 +

g(1) w/_z\oo +OO\ /

2

+00

Thuc hién phuong phap ghép truc, ta co:
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X |—-e0 -2 4 + 00
t ke 4 0 -4 0 4 23 4 0 -1 -

9¢) - 9 = 2
RN A

—% — —20

T<2 m<—6

Tur d6, phuong trinh da cho c6 4 nghiém thuc phan biét khi va chi khi 3 = .
m . & m>10

13 3

Ma meZ,me[-20;20] nén me{-20;-19;...;-7} U{11;12;...;20}.

Cau 6 - Chon C
bit ¢ = f?(x)—m, phuong trinh da cho twong duong véi: 4’ +3' =5:-2=0 (i).
Xéthamsé g(t)=4'+3'-5t-2, taco (i) < g(f*(x)-m)=0.
Nhan xét: g(0)=g(1)=0. Ta c¢6 g'(t)=4'In4+3'In3-5—>g'(¢)=0 c6 t6i da 1 nghiém, nén
g(#)=0 c6 t6i da 2 nghiém, do d6 g(#)=0 c6 ding 2 nghiémla =0 va t=1.
tlme b 400
d| - 0 +

4 \\ 4o
fz(x)—mzoﬁl:fz(x):m
fz(x)—mzl fz(x)—lzm.

Ta st dung phuong phap ghép truc vé bang bién thién cua ham sé y = f* (x) nhu sau:

x—)t=f(x)—>y=t2=f2(x).

Phuong trinh da cho twong duong véi: {

t |-oo 0 o0 X |~ -1 1 to0
o 120 t(3 o 4+ o0 -z o @ 2)
\40 /! @ . 9)
H O\ /
o) /'i\o / \O

Tir d6 ta cing v& hai d6 thi ham s y = £ (x) va y = 7 (x)—1 trén cung hé truc toa dd, minh hoa nhu

sau:
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Tu do, dicu kién can va du dé phuong trinh da cho c6 nhiéu hon 6 nghiém 1a 0<m <3, ma m€Z nén

me{0;1;2;3}.
Cau 7 - Chon A
Pit f=cosx, xét ham sb h(t)zf(t)+%t3—t2+t. Ta c¢6

g(x)=|h(cosx)|.
Xét h'(t)=f"(t)+1* =21, ta 6 W' (1)=0< f'(1)=—1"+2t. Trén
cung hé truc toa do Oty, ta v€ hai dd thi ham sd yzf'(t) va

y=—t>+2t (hinh v&).
Tur d6 ta c6 bang bién thién ctia ham sb /4 (¢) trén [~1;1] nhu sau:

I e . i
0

+ 0 -
W /i/\.

Ta khao sat ham s6 & (cos x) trén (0 ,577[) bang phuong phép ghép truc nhu sau:

x| (o T 2T 1)
bl % 4 % 4 & o
hie) Ae) )
S
w SN NS
R A4 Ru)
Ta cAn xéc dinh ddu cia A(1) va h(~1), ta c6: h(l):f(l)+%;h(—1)= f(—l)—%.

Xét f'(x)=a(x+1) (x=1) va £(0)=1, nén f'(x)=(x+1)" (x=1) =(x* 1) =x" ~2x> +1.

Vay f(x):%x5—§x3+x+c, ma f(0)=0=C=0.
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Do d6 h(l):f(1)+%

15

Do d6 ta phéac hoa hinh dnh d6 thi y =/ (cosx) nhu sau:

Tir d6, s6 diém cyc trj ctia ham s6 g (x) =|h(cosx)| 1a 7 diém.

Cau 8 - Chon D

Xét ham sb A !

Taco: f'(x)=x'=2x"+1= f(1)= £(0)= [ ' (x)dx
8

§+l>0;h
3

(=573 /\ ﬂ/\” i
1 : \:L
VAR

(l)zf(t)—gf—%tz, co h'(t)=f'(t)-t*—1. Taco W' (t)=0< f'(1)=1"+1.

:%,mé f(O):O nén

3
f()=r5 > h(1)==<0.

Ta v& d6 thi ham s6 y = f'(t) va y ="+t trén cing hé tryc toa do, tir d6 ta v& dugc bang bién thién

ctia ham sb A (t) nhu hinh sau:

FlL 0 & 4

£ i —f—~
=

fe /O \é_é

Tur d6, ta v& bang bién thién cia ham s6 /4 (cosx) trén (0;37) bang phuong phap ghép truc:

=

(o

T 20 zrc)

Cos X

&(@sx)

AN

Tir d6, s6 diém cuc tri ciia ham sé y = |h(cos x)| la5+6=11.

Cau 9 - Chon A

Ta str dung phuong phap ghép truc dé vé bang bién thién ham s6 f (x3 - Sx) bang so dd sau:

x—>u=x3—3x—>f(u)=f(x3—3x).

x
Ta co: u’=3x2—3:>u’=0<:{

x=-1
Tuwr @6 ta co:
X —00 -3 -1 0 1 ﬁ +00
u —o0 0 2 0 -2 0 +00

148
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Dua vao mdi quan hé tr u — f (u), ta xac dinh dugc bang bién thién cua u — f (u) nhu sau:

u | 0 +00

OIS . e

Do d6 ham sé £ (x) c6 diing 1 diém cuc tri.

Cau 10 - Chon B

bat t=3"2’2", phuong trinh tuong duong: 9t—36=(m—18).1<::>9t2 -36t=m—-18 = —4t=%—2.
t

Xét ham s6 g(t)=¢>—4t, phuong trinh da cho twong duong véi: g(3x2'2x) = %—2, nén ta str dung

phuong phéap ghép truc dé vé& bang bién thién cta ham sé g (3”2’2") béng so do:
xo>t=3"" > g(t).

Ta xét: #'=3"""In 3.(2x—-2), ta c6 bang bién thién ham #(x) khi x e R.

X |- 1 +00
t - 0 4
+00 400
t N7
3

2 +00

W | =

g’(t) - 0 +
g(t) +oo\ /+oo
—4

Tir d6, ta c6 bang bién thién ham s6 g (3"2'2x) khi x € R bang ghép truc:

X —00 +00

UJIb—y—A

t +00 2 2 +00

+00 11 +
£() \_4/—3\_4/

00

m
N m_ m=—-18
biéu kién: 11<:> 9 = 7
M o5 |m-18>-11 LM~
9 9

Vay m e{—18;8;9;10;...;20} nén co6 14 gia tri nguyén cia m thoa man.
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