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B. Cac dang toan vé quy tac tinh dao ham

Pao ham cua ham da thirc - hivu ti - can thirc va ham hop

Phuwong phap:

- St dung céac quy tac, cdng thirc tinh dao ham trong phan ly thuyét.

- Nhan biét va tinh dao ham clGa ham sé hop, ham sé ¢ nhiéu biéu thirc.

- Str dung dao ham dé giai phwong trinh, bat phwong trinh, chirng minh dang thirc, bat déng
thue..

Cau 1. Daoham clia ham sé y = —2x° +4+/x bang biéu thirc nao dwéi day?

A —10x* 1+ B. _10x* 4+ C. _10x* + 2 D. —10x* - L

Jx I T Jx
Loi giai
PapancC
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Vidu 2.

Vidu 3.

Vidu 4.

Loi giai
2
Yy =—10x* +—=.
Jx
N > ~ A 2x+1 M « R ” P a . - ~ e . ~
Pao ham cua ham sb y = bang bieu thirc c6 dang ————. Khi dé a nhan gia tri nao sau
x+2 (x+2)
day:
A a=-3. B.a=5. C.a=3. D.a=-5.
Loi gidi
Pap an C.
2x+1) (x+2)—=(2x+1)(x+2) 3
P CEE) (ER Y (e S O
(x+2) (x+2)
STUDY TIP
+bY  ad-b
(ax jz a 02 v&i c=0va ad —bc#0
cx+d (cx+d)
. Tox+1 X +b .
Pao ham ciia ham sé y=>""" bing biu thirc cb dang ‘(’x 1)2x . Khi d6 a.b bing:
X— x_
A ab=-2. B. ab=-1. C. ab=3. D. ab=4.
Loi giai
Pap an A.
2x—1)(x=1)=(x*—x+1 2_»9
Cach 1: y’:( Jx-1) f ):x S =ab=-2.
(x—l) (x—l)
Cich 2 y=x+——ms )/ 2 ]m ] X' = 2x
dch 2. y=x+—— =1- =
%1 (x=1)" (x-1)
STUDY TIP
L, | ax® +bx+c aa'x” +2ab'x +bb' —ac'
V6i a.a'#0 taco — = >
ax+b (a'x+b")
. Trx+3 X +b .
Pao ham clia ham sé y ="~ bing bidu thirc c6 dang —————. Khi d6 a+b bing:
X +x-1 (x2+x—1)
A a+b=4. B.a+b=5. C.a+b=-10. D.a+b=-12.
Loi gidi

Pap an D.
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Vi du 5.

Vi du 6.

Vidu 7.

P4 x— —4(2x+1
Céch 1. y=> erx 1+4 : 4 e (2x+ )2:_ 8x+4 2
X +x-1 X +x-l (x2+x—l) (x2+x—1)
Cédch 2: Ap dung (zj :uv—zuv
% v
2x+1)(x* +x—1)=(x* +x+3)(2x+1 _8y—
y’=( e l)-(x - J@r+D) s Y atb=-12
(x2+x—1) (x2+x—1)
STUDY TIP
a bl , _|la c b c
' X +2 X+
( ax’ +bx +c j | b, a ¢| |b ¢
a1x2+b1x+cl (a1x2+b1x+cl)2

Dao ham ctia ham s6 y =ax” +(a—1)x+a’ —a’ (v&i a la hang sb) tai moi x e R la:
A. 2x+a—1. B. 2ax+1-a. C. 2ax+3a’-2a+1. D.2ax+a-1.
Loi giai
bap an D. y'=2ax+a-1
STUDY TIP

V6i ¢ la hing s6 thi (¢) =0

(c.u)'=c.u'

(x”) =nx"",neN

3 . X +b o s
DPao ham clia ham sé y =+/x” +x+1 bang biéu thirc cé dang BT Khido a—b bang:
20X +x+1
A.a-b=2. B.a-b=-1. C.a-b=1. D.a-b=-2.
Loi giai
2 !
(x +x+l) 2x+1
Pap an C. y'= = =a-b=1
NP +x+1 2UxT+x+1
. 5

DPao ham cua ham sb y:(x2 —x+1) la:
A. 4(x2—x+1)4(2x—1). B. S(xz—x+l)4.

C. 5(x*—x+1)" (2x-1). D. ( —x+1) (2x-1).
Loi gidi

Dép 4n C. y=5(x —x+1) (¥ —x41) =5(x —x+1) (2x-1)

STUDY TIP
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!
(u") =nuu""',neN
V&i u = u(x) : , ’

M) 2

*

Vidu8. Pao ham cta ham sé y=(x"+1)(5-3x") béng biéu thirc c6 dang ax’ +bx. Khi d6 T :% bang:
A 1. B. 2. C. 3. D. -3.
Loi giai
Pap an D.

¥ = (o +1) (5232 ) 4 (22 +1)(5-3x) =2x(5-3x) + (2 +1)(=6x) = —12x + 4x

STUDY TIP

Voi u =u(x),v:v(x): (uv)' =u'v+uw/

Vidu9. Dao ham cla ham sé y =x’(2x+1)(5x—3) béng biéu thirc c6 dang ax’ +bx’ +cx. Khi d6

a+b+c bang:

A. 31. B. 24. C. 51. D. 34.
Loi giai

Pap an A.

Cdch 1: y' =2x(2x+1)(5x—3)+x".2(5x—3) +x* (2x+1).5=40x"-3x" — 6x

Cdch 2: Nhan vao rut gon ta dwoc y=10x* —x’ =3x* = )’ =40x’ —3x° —6x nén a+b+c =31

STUDY TIP

u=u(x),v=v(x),0=0(x)= (uva))’ =u'vo+u'o+uve'

i X . i
Vi du 10. Pao ham clia ham s6 y =———— (a la hang so0) la:
! . y m ( g so)
2a° a’

A. —W. B.W. C.W. D.sz)}.

Loi giai
Pap an D.

2
[ 2 2, X
r_ ¢ ) \jaz—x2

a2
y= 2 :W

. 1 . X ax
Vidu 11. Pao ham ctia ham s6 y = - bang bieu thirc cé dang — Khi d6 a nhan gia tri nao
X+l ,/(x2+1)

sau day:

A. a=-4. B. a=-1. C.a=2. D. a=-3.
Loi giai

Pap an B.
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!

) ey .

y =- = = =>a=-1
XAl oY 4L (2 +1) VAL (a2 +1)
STUDY TIP
' u'
u=u(x):(Vu) =
() (4 =
Vidu 12. Dao he o he "f( ) X2 +x+1 khi x<1 ’
i du 12. Pao ham cia ham sd f(x)= a:
Nx—=1+4+3 khi x>1
2x khi x<1 2x+1 khi x<1
A f = . S = s
1'(x) L i x>1 B./)=1_ L i co1
2Vx -1 x—1
2x+1  khi x<1 2x+1  khi x<1
c.f = . D. /' = )
/(%) L i x>1 /(%) L i x>
2Vx—1 240x—1
Loi giai
Pap an D.
Voi x<1: f'(x)=2x+1
1
Voi x>1: f'(x)=
f() 24x -1
—7(1 S
V&i x=1, taco limM: limx—1:+oo nén khong c6 dao ham tai x=1.
x-1t X — - x—
2x+1 khi x<1
vay f'(x)=
ay /(%) L i x>1
2Vx -1
STUDY TIP
Loai bai toan két hop gitra tinh dao ham bang cong thirc va tinh dao ham bang dinh nghia tai 1 diém x,.
_ 2
37X i x<1
Vi du 13. Tinh dao ham clia ham sé f'(x)= | :
— khi x>1
X
—x  khi x<1 —-x khi x<1
A f'(x)= ) B. /'(x)=<-1 khi x=1.
f() —izkhix>1 f() 1
x —— khi x>1
X
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—x khi x<1 -x khi x<1
C. f'(x)=21 : D. f'(x)=11 khi x=1.
/() — khi x>1 () 1
x —— khi x>1
X
Loi giai
Pap an B.
Vi x<1: f'(x)=—x
1
Voi x>1: f'(x)=——
X
. o1
hmf(x): lim—=1
x—-1" x—-1"
Voi x=1, taco Yo =limf(x)=limf(x)=1= (1)
1. ( ) _ hm 3_x _1 x—1t x—>1"
xl—g}f o _x—>1’ 2 B
— Ham sé lién tuc tai x=1.
I 1
— 1 -
fim L)L) =1
x—o1" — x—1" —
Xét . = = f/(1)=-1
3—x 1
— 1 -
T G b ) B B
x—1" _x—l x—1" x—l
-x khi x<1
vay f'(x)=4-1 khi x=1
1
- khi x>1
X
STUDY TIP
- Trén cac khoang xac dinh ta tinh dao ham bang quy tac.
- Tai diém x =x, ta xét dao ham bang dinh nghia.
Vi dy 14. Cho ham s £ (x)=(3* ~1). Gia trj /(1) la:
A 4. B. 8. C. 4. D. 24.
Loi gidi
Pap an D.

Cach 1. f'(x)=2(3x* ~1)(3x* 1) =12x(3x* ~1) = /(1) = 24
Cdch 2: Str dung MTCT
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PaL
S (3x2-1)%)],_b
Nhap vao man hinh: 24
Nhén xét: Bang cach 2 ta co6 thé tinh nhanh chong dao ham tai mot diém xac dinh x=1x, .

STUDY TIP
o] Math &

% (0 =

Dung MTCT:
Tinh dao ham ctia ham sb tai mét diém chira x=x, .

Vidu 15. Cho ham s6 f(x)=~/x—1.Dao ham cta ham sb tai x =1la:

A. % B. 1. C.0. D. Khéng t3n tai.
Loi giai
Pap an D.
1 X
Taco: f'(x)= = Khong ton tai f'(1) vi f'(x) xac dinh v&i x>1.
()= () vt £

STUDY TIP

Vi bai toan nay néu str dung MTCT thi két qua 1a man hinh hién thj thong bao “Math ERROR” va khéng
tinh dwoc.

Vidu 16. Cho ham sé f(x)=-2x"+4x*+1. Tap cac gia tri cla x d& f’(x)<0 la:

A. (-10)U(1;+0). B. (-1;0). C. (L+). D. (—0;0).
Loi gidi
Pap an A.
-1<x<0
"(x)=-8x"+8 ' 0
f'(x) X +8x= f'(x)< <:>LC>1
STUDY TIP

Nhan biét dwoc loai bai toan két hop viéc tinh dao ham va giai bat phwong trinh.

Vi dy 17. Cho ham sé f(x)=x++x*+1. Tap cac gia tri clia x d& 2x.f'(x)- f(x)>0 la:
D.

1 1 1 2
A. | —;+o0 |. B. | —;+x|. C. | —o0;—|. —=;+0 |.
P S r A S T S
Lo giai
Pap an A.
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' —+x—f(x):>x’x— x>®xf(x)— x)>
f(X)_l \/x2+1_\/x2+1 Zf() f( )_O 2 x”+1 f( )_O

>0
& 2x 24X +1 (do f(x)>x+\/x_2=x+|x|20)®{x

1
Sx>2—
3x?* >1 \/§

1
Vay x €| —=;+0
Y {ﬁ j

STUDY TIP

0|x|2x:>|x|+x20

° (x) < g(x) <:>{

Vidy 18. Cho ham sb f(x) :%)f —22x* +8x—1. Tap cac gia tri clia x dé f(x)=0 la:
A {242}, B. {242} c. {-+2}. D. {242}.
L&i gigi
Pap an D.
f'(x):x2—4\/§x+8
f'(x)=0=x=2V2

STUDY TIP
- Nhan biét dwoc loai bai toan két hop gitra viéc tinh dao ham va gidi phwong trinh.
- Sau khi tinh dwoc dao ham ta c6 thé thir cac dap an vao phwong trinh dé tim ra két qua.

3
X

Vidu 19. Cho ham sé f(x)= . Tap nghiém cda phwong trinh f"(x)=0 la:
x—

S I

Loi gii
Pap an C.
, 3% (x=1)=x 2x°—3x2
e
(x-1) (x-1)
x=0
f'(x)=0e2-3x"=0< _ 3 (théa man)
2
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3
Vi du 20. Cho ham s6 f(x) =mxT—mx2 +(3m—1)x+1. Tap céc gia tri clia tham sb m dé& ' <0 véi

VxeRla:
A. (—oo;\/z}. B. (—00;2]. C. (—oo;O]. D. (—0;0).
Loi gigi
bap anC.

Y =mx* —2mx +3m—1

V' <0< mx’ —2mx+3m—1<0 (1)

+ V@i m=0 thi (1) tré thanh —1<0 nén dung v&i VxeR.

<0 <0
+Voi m#0 khidé (1) ding voi VxeR <1~ <" e m<0
A'<0 1-2m=>0
Vay m<0
STUDY TIP
a>0
f(x)ZO,Vx@{A<O
Cho f(x)=ax’+bx+c,a#0 B
f( )<OV - a<0
x)<0,Vx
ALO0
Viduy 21. Cho ham sb f(x)=2mx—mx’.S6 x =1 la nghiém cta bat phwong trinh f"(x) <1 khi va chi
khi:
A. m<-1. B. m>-1. C. -1<m<l1. D. m>-1.
Lo gidi
Pap an D.

f'(x)=2m—3mx*
S6 x=1 la nghiém cta bat phuong trinh f'(x)<1<2m-3m<l<m=-1.
DANG 2. DPAO HAM CAC HAM SO LUONG GIAC

Phuwong phap chung:

- V&n dung céc céng thirc dao ham bén ham s6 y =sinx, y=cosx, y=tanx, y=cotx va ham
hop cda né.

- VAn dung phéi hop céc quy tdc dao ham cua tbng, hiéu, tich, thuong va ham sé hop

- VAn dung céac phuong trinh luong giac co bén, phuwong trinh bac nhét véi sinx va cosx, phuong
trinh tich sé...dé giai phuong trinh y'=0

Chu y: Bién dbi lwong giac dé thu gon cac ham sé, biéu thirc lwong giac
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STUDY TIP
(sin” u)'=nsin"" u.(sinu)"
(cos" u)' =ncos"" u.(cosu)"
(tan” u)'=ntan" " u.(tanu)"

n—1

(cot"u)'=ncot" u.(cotu)'

Pao ham clia ham sb y = 2sin3x.cosSx c6 biéu thirc nao sau day?

A. 30cos3x.sin5x . B. —8cos8x+2cos2x.
C. 8cos8x—2cos2x. D. —30cos3x+30sin5x.
PapancC

Loi giai

Cach1:Tacod y=sin8x—sin2x = y'=8cos8x—2cos2x
Cach 2: y'=6cos3x.cos5x —10sin3x.sin 5x

=3cos8x+3cos2x—5cos2x+5cos8x
=8cos8x—2cos2x

Nhan xét: Néu dung cach 1 st dung cong thirc bién déi tir tich sang tdng rat gon réi sau do viéc

tinh dao ham y' sé don gian hon.
STUDY TIP

sinacosb = %[sin(a —b)+sin(a+b)]

cosacosh = %[cos(a —b)+cos(a+b)]

DPao ham ctia ham sb y = m c6 biéu thirc dang %. Vay gia tri a la:
sin x —cos X (sinx —cosx)
A . a=1. B.a=-2. C.a=3. D.a=2.
Pap anB
Loi gidi
,_ (cosx—sinx)(sinx—cosx)—(sin x +cosx)(cosx +sinx) -2
(sin x —cos x) (sinx—cosx)®
=>a=-2
STUDY TIP
Ap dung quy tac: (L)'= w va sin’ x+cos’ x =1
A% 1%
DPao ham ctia ham sb y =+/cot x la:
A -1 B -1 C. 1 D —sin x

sin® x+Jcot x " 2sin® xyJeotx 2Jcotx " 2Jcotx
Pap anB
Loi giai
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Cau 6.

Cau7.
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_ (cotx)' -1

“2Jeotx  2sin® xveotx

Céch 2: Hoc sin c6 thé str dung MTCT tinh dao ham clia ham s y = +/cot x tai mot diém x :%

Cach 1: y'

ta dwoc két qua —1
V&i x :% thay vao tirng dap an ta dwoc dap an B

STUDY TIP

DPao ham ctia ham sé y = cos’(sin’ x) 1a biéu thirc nao sau day?

A. —sin(2sin’ x).sin” x.cos x . B. —6sin(2sin’ x).sin” x.cosx .
C. —7sin(2sin’ x).sin” x.cos x . D. —3sin(2sin’ x).sin* x.cos x.
Pap anD

Lo giai

Cach 1: y=cos’u, v&i u=sin’ x => y'=-3sin(2sin’ x).sin’ x.cos x
Céach 2: Str dung MTCT
- Nhap biéu thirc clia ham sé y = cos’(sin’ x) & don vi radian

- Thay x :% vao trng dap an ta dwoc dap an D

Nhan xét: V&i bai toan nay viéc sir dung MTCT tré nén phirc tap hon nhiéu véi viéc gidi tw luan
thuan tay

STUDY TIP
DPao ham clia ham s y = — 3C(,)S3x +icotx la biéu thirc ndo sau day?
Sin- x
A. cot’x—1. B. 3cot*x—1. C. cot* x—1. D. cot’ x .

bapanC
Loi giai

. 1 4 1
Ta rat gon ham so da cho y = —Ecotx(1+c0t2 x)+§cotx = _§C0t3 X+cotx

= y'=cot” x(1+cot’ x) —1—cot’ x = cot* x -1
STUDY TIP
Hoc sinh can bién déi ham s6 da cho vé dang don gidn hon thi viéc tinh toan dao ham sé nhanh
hon.
Dao ham ctia ham s y = tan” x —cot’ x la:

tan x cotx tan x cotx tan x cotx
A2——+2——. B.2——-2——. C.2——+2———. D. 2tanx—2cotx.
cos"x  sin”x cos"x  sin”x sin“x  cos”x
Pap an A
Loi giai
, 1 2tanx 2cotx
y'=2tanx.———-2cotx| ———— |= —+t—
cos” x sin” x cos"x sin”x
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Céau 9.

Céau 10.

. kh #0 2
Cho ham sé f(x) = cosin T Khix 20 o am £(x) 1a bidu thtre nao sau day?
0 khix=0
x? sinl—xcosl khix #0 3x? sinl—xcosl khix #0
A f'(x)=<1" " x X . B. f'(x)= Tx X .
-1 khix=0 1 khix=0
3x? sinl+xcosl khix=#0 3x° sinl—xcosl khix#0
C. flx)= ' x X . D. f'(x)= ’ X x )
0 khix=0 0 khix=0
Pap anD
Lo gidi
VGi x#0= f'(x)=3x" sinl—xcosl
X X
Voi x=0= f'(x)= M =0
, 1 1
' 3x°.sin——xcos— khix#0
= f(x)= x x
0 khix=0
STUDY TIP

Ban doc nhan biét loai bai toan tinh dao ham ctia ham sé c6 nhiéu biéu thirc:
- V&i x # x, tinh dao ham béng cong thirc

- V&i x = x, tinh dao ham bang dinh nghia

Pao ham cia ham sé y =+/3tan? x +cot 2x 1a:

3tan x(1+tan” x) — (1 +cot’ 2x) 3tan x(1+tan® x) — (1+cot’ 2x)

A. B.
3\/3tan x+cot2x 2x/3tan x+cot2x

c 3tan x(1+tan” x) + (1 + cot’ 2x) D. 3tan x(1+ tan” x) — (1 + cot’ 2x)
\/3tan x+cot2x \/3tan x+cot2x

Pap anD

Loi giai
3tan x(1+ tan” x) — (1 +cot® 2x)

\/3 tan” x + cot 2x
STUDY TIP

Taco: y= Ju v&i u =3tan® x+cot 2x =>y'=

Van dung gilra cac quy tic tinh dao ham va dao ham cda ham sb hop (Vu)'= #
u

Cho ham 8§ f(x)=—2% _ chon két qua sai?
1+2sinx
V4 5 V4 1
A f'(—)=—. B. f'(0)=-2. C. f((=)=—. D. f'(m)=-2.
f(6) 2 A f(z) 3 S ()
Pap an A
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Cau 11.

Cau 12.

Cau 13.

Loi gidi
Cach 1: Taco f'(x) =Lf‘_22:sf'(f) -2
(1+2sinx) 6 8
Cach 2: S dung MTCT tinh dao ham clia ham sé tai mot diém
STUDY TIP

Cho ham sb y = f(x)—cos’ x v&i f(x) la ham sé lién tuc trén R . Trong 4 biéu thirc dudi day,
biéu thirc nao xac dinh f(x) thda man y'=1VxeR?

1 1 ) .
A. x+50052x. B. x—zcos2x. C. x—sin2x. D. x+sin2x.
Pap an A
Loi gidi
Taco: y'= f'(x)+2cosxsinx = f'(x)+sin2x
. . 1
y'(x)=1l< f(x)+sin2x=1< f'(x)=1-sin2x = f(x) :x+5cos2x
STUDY TIP
Bai toan ngwoc xac dinh ham sd f(x) khi biét dwoc f'(x)
Cho ham sé f(x)=sin® x +cos® x+3sin” xcos’ x . Khi dé f'(x) ¢6 gia tri bang bao nhiéu?
A. 1. B.2. C.0. D. 1.
bapanC
L&i gidi
Cach 1: f'(x)=6sin’ xcosx —6cos’ xsin x +3(2sin x cos’ x — 2 cos xsin” x)
= 6sin x cos x(sin* x — cos* x + cos® x —sin” x)
= 6sin x cos x(sin® x —cos” x +cos’ x —sin’ x) = 0.
Cach 2: Str dung MTCT tinh dao ham tai diém x bat ki ta dwoc két qua f'(x)=0

STUDY TIP
Ta c6 thé rut gon biéu thirc rdi tinh dao ham sau

Cho ham sé f(x)=sin® x+cos* x; g(x) = icos 4x . Ménh dé nao sau day la dang?

A f()-g'(x)=0. B. /(1) =g+
C.2f'(x)-3g'(x)=1. D.3f'(x)+2g'(x)=-1.
Pap an A

Loi gidi
Ta co:

f'(x) =4sin’ xcos x + 4 cos’ x(—sin x) = 4sin x cos x(sin” x —cos” x) = —sin 4x .
g'(x)=—sin4x.
Vay f'(x)-g'(x)=0

STUDY TIP
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Cau 14.

Céau 15.

Dung bién dbi lwong giac thi ta duwgc f(x) = g(x)+% do 2 ham sb khac nhau mét hang sé nén

cung dao ham.

Cho ham sb y =cos” x +sinx . Phwong trinh y'=0 cé bao nhiéu nghiém thudc khoang (0; 7)

A. 1 nghiém. B. 2 nghiém. C. 3 nghiém. D. 4 nghiém.
bapanC
Loi giai
y'=-2cosxsinx+cosx =cosx(l—2sinx)
x=§+kﬂ'
cosx=0
y'=0&]| . 1< x="vkon s(keZ)
s1nx=5 6
x=5—7[+k27z
L 6
Vixe(0;7)= xe {%%%’} . Vay c6 3 nghiém thudc khoang (0;7)

STUDY TIP
Loai bai toan két hop gitra tinh dao ham va giai phwong trinh lwong giac
Cho ham sb y = (m+1)sinx+mcosx—(m+2)x+1. Tim gia tri cta m dé y'=0 c6 nghiém?

m<-—1
A. . B.m>2. C. -1<m<3. D. m<-2.
m=3
Pap an A
Loi giai

y'=(m+1l)cosx—msinx—(m+2)
Phwong trinh y'=0< (m+1)cosx—msinx = (m+2)
Diéu kién phuwong trinh c6 nghiém 1a a* +b* > ¢*
m<—1
m23
STUDY TIP
Phwong trinh bac nhat v&i sinx va cosx asinx+bcosx =c cé nghiém < a’ +b* > ¢’

&S (m+1) +m’ > (m+2) <:>m2—2m—320<:>{
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