CHUONG 5. PAO HAM
BAI 1. PINH NGHIA VA Y NGHIA PAO HAM

A.KIEN THUC CO BAN CAN NAM
I1-DPAO HAM TAI MOT PIEM

1. Pinh nghia dao ham tai mdt diém
Cho ham s6 y = f(x) x4c dinh trén khoang (a;b) VA x, € (a;b). Néu ton tai gi6i han (hitu han)
lim f(x)—f(xo)

T X—x,

thi gidi han d6 dugc goi 1a dao ham ctia ham s6 y=7f (x) tai x, vakihiéula f'(x,) (hodc y'(x,) ),

tuc 1a

Chuy:
Pai luong Ax =x —x, goila so gia ciia doi s x tai x,.

Dai lugng Ay = f(x)— f(x,) =/ (x, + Ax)— f(x,) dugc goi la sO gia twong ing cta ham sd. Nhu vay

2. Cach tinh dao ham bang dinh nghia
Budc 1. Gia sir Ax 1a s6 gia cia d6i sd x tai x,, tinh Ay = 7 (x, +Ax)— £ (x,) .

Budc 2. Lap ti s6 A .
Ax

Budc 3. Tim lim ﬁ.
Ax—0 Ax

3. Quan hé giira sw ton tai ciia dao ham va tinh lién tuc ciia ham sé
Pinhli1

Néuhamsd y=f (x) c6 dao ham tai x, thino lién tyc tai x,.

Chuy:

a)Néu y=f (x) gidn doan tai x, thi n6 khong c6 dao ham tai x,.

b) Néu y = (x) lién tuc tai x, thi c6 thé khong c6 dao ham tai x,.

4.Y nghia hinh hoc ciia dao ham

Dinh li 2

Pao ham cta ham s6 y = £ (x) tai diém x, 1a hé¢ sb goc cua tiép tuyén M,T cua dd thi ham sb tai
diém M, (x0: £ (x0))-

Pinh 1i 3

Phuong trinh tiép tuyén ciia d6 thi ham sé y = £(x) tai diém M, (x,; /(x,)) 1

Y=Yo= f'(x())(x_xo)

trong do y, = f(x,).
5. Y nghia vat li ciia dao ham
Van tc tirc thoi: v(z,) = s'(t,).
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Cuong d0 tirc thoi: 1(z,)=0'(1,).
II - PAO HAM TREN MQT KHOANG
Dinh nghia
Hamsd y=f (x) duoc goi la c6 dao ham trén khoang (4;5) néu nd co dao ham tai moi diém x trén
khoang do.
Khi d6, ta goi ham s6 f':(a;6) — R
xe f(x)
1a dao ham ctia ham sb y = £ (x) trén khoang (a;b), ki hi€ula y' hay f'(x).

B. CAU HOI TRAC NGHIEM

Dang 1. Tinh dao ham bang dinh nghia

1. Phwong phap

o Tinh s gia ctia ham sb Ay=f(x0+Ax)—f(x0).
A .. Ay
° Lap ti —.
ap it -
. Tinh gi¢i han lim &Y.
Ax—0 AX

2. Cac vi du rén luyén ki ning

Vidu 1: Cho fla ham sb lién tuc tai X,- Dao ham cua f'tai x,, la:

A. f(xo )
B £(x, +h)—f(x0).
h

C. lim f(xo i h) — f(xo) (néu ton tai gidi han).

h—0 h
D. lim f(xo i h) _ f(xo _ h) (néu ton tai gioi han).

h—0 h

Huéng din giai

DAP AN C

Theo dinh nghia dao ham tai x : '(x0 )

VxZ+1-1

Vidu 2: Cho ham fxé4c dinh boi f(x)= X (x#0) . Gid tri '(0) bang:
0 (x=0)
A. 0. B. 1. C. % D. Khong tn tai.

Huéng din giai
PAP AN C
f’(0)=1imf(x)_f(0)=nm S OO S §
x—0 x—0 x—0 X2 x—0 ,X2+1+1 2
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x> —4x% +3x xil)
Vidu 3: Cho ham fxéc dinh trén R\{2} boi f(x)=1 x2-3x+2

0 (x :1)
Gia tri f’(l) bang:

A. % B. 1. C. 0. D. Khéng tn tai.
Huéng din giai

DPAP AND

f( ) lim (X f( ) =lim x? —4x +3x =lim X(X_S) = +00,

x>l x—1 x*l(x—l)(x2—3x+2) x—»l(x—l)(x—Z)

Vi du 4: Cho ham s y:f(x):{f EII Xig va diém co X =0.Khang dinh nao sau day la
—X 1X
dang?
A. lim (X)_f(o)z—l
x—0 x=0
B. lim fx —f(O):_l
x—0t x=0
C. 1'(0)=1

D. Ham sb khong c6 dao ham tai x, =0.

Huéng din giai

PAP AN D
. lim M:Iim X lim1=1.
x—0" X x=0" X x>0~
. lim M: lim 17X~ o,
x—0" X x—»ot X

Do d6 ham s6 khong c6 dao ham tai x =0.

Viduy 5: Cho ham s6 f(x) =V1-x2 (-1<x<1). Tinh limw.

h—0
2X —X 1 1
A. . B. . C. . D. .
1-x2 1-x2 V1-x2 211-x?

Huéng din giai

DAP AN B
2 2
1-(x+h) —v1-x _

Ta co: lim ( ) = lim 2x+h

h0 h h_)o\/l x+h +\/: \/1 x*

Vi du 6: Cho ham s f(x)=sinx. Tinh lim —f(x+h)—f(x)

h—0
X . X
A. cosz. B. 2s1n5. C. cosx. D. —cosx.
Huéng din giai
DAP AN C.
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h). h
2cos| X+ — [sin—
2 2

sin(x+h)—sinx

Ta co: lim = lim
h—0 h h—0 h
. h . h
sin— h sin—
= lim cos(x+—j=l.cosx=cosx vi lim 2 =11
h—0 h 2 h—0 h
2 2

Vidu 7: Tim a d€ ham s0 sau lién tuc va c¢6 dao ham tai x,.

2 A
f(x): X ne’uxsl;xO:L
ax—1 néux>1
A.a=1. B.a=2. C.a=-1. D.a=-2.
Huéng din gidi
PAP AN A
e Xét tinh lién tuc tai x,=1.Taco: f(1)=1.
lim f(x): lim (ax—l):a—l; lim f(x): lim x> =1.
x—1t 17 x>l x—1"

Ham sb lién tuc tai xp=lea-1=l<a=2.
e Xét dao ham cua ham sb tai Xg=1.
Tacs: tm AT [Z(HAX)_I]_l: lim %zzzf'(ﬁ).
Ax—0" Ax Ax—0" Ax Axs0t AX
f(1+Ax)-f(1)

2
o _(1+ax) -1 B
Laico: lim ————~= lim —:Z:f’(l )
Ax—0" Ax Ax—0" Ax

Vay a=2, ham s6 lién tuc va c6 dao ham tai Xg=1.

Vidu 8: Cho ham s6 f(x)=[x| va g(x)=1-[x]|.

Tim dao ham cua ham s f(x) va f(x)+ g(x) tai x, =0.

A. f(x) khong c6 dao ham va f(x)+g(x) khong c6 dao ham tai x,, =0.

B. f(x) khong c6 dao ham tai x,=0 va f(x)+g(x) c6 dao ham tai x,=0 va dao ham bang 1 tai
X =0.

C. f(x) khong c6 dao ham tai x, =0 va f(x)+g(x) co dao ham tai x, =0 va dao ham bé'mg 0.

D. f(x) c6 dao ham tai x, =0 va bang 0; f(x)+ g(x) ¢6 dao ham ciing bang 0.

Huéng din giai

PAP AN C
) x néux>0 .

Ta co: f(x)={_x & x <0 tai x, :O;f(O):O.

e lim f(X°+Ax)_f(X°): lim X1,
Ax—0" Ax Ax—0" AX

o lim g +4%)~f(xo) _ lim X1,
Ax—0" Ax Ax—=0" Ax

Viay ham sb khong c6 dao ham tai x,, =0.

Ta con co: h(x)=f(x)+g(x)=l. Hién nhién h’(x)=0, vx eR. Vay h’(O)zO.
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Vidu 9: Cho fxac dinh trén (0;+oo) bai f(x) :l. Dao ham cua f'tai x, = J2 1a:
X

B. L c. L. D. -

1

Huéng din gidi

A

DAP AN B
Cdch 1: Gidi bang tur ludn
Dung dinh nghia tinh duoc f'(xo) = —% = f’(\/g) =——.

)

Cdch 2: Gidi nhanh bang may tinh
M [F] Math &

(% ll=iz

-0.5

Vidu 10: Cho ham fxéc dinh trén R bdi f(x) =x . Gia tri f’(—8) bang:

L B. - L. c. L D. _1.
12 12 6 6
Hwéng din giai
DAP AN A

Cdch 1: Gidi bang tir ludn

_ f(-8+h)-f(-8)  In-g-Y¥8 . In-8+2
lim =1lim =lim
h—0 h h—0 h h—0 h
. h-8+2
=1lim

hﬁoh{‘*(h—S)z —23h-38 +4]

=lim I _ 1

H’m—z%—s by 12

Cdch 2: Gidi nhanh bang may tinh
M

Vay f’(—8)=é.

[F] Math &

S
ErA S |
0. 0833adadaad

M [F] Math &

0. 053

An tiép

L
15

3. Bai tap tric nghiém

Cau 1:  Trong cac phat biéu sau, phat biéu nao sau day la dung?

A.Néuham s6 y = 7 (x) khong lién tyc tai x, thi n c6 dao ham tai diém do.

B.Néuham s y= 7 (x) c6 dao ham tai x, thi n6 khong lién tuc tai diém do.

C.Néuhamsb y=f (x) c6 dao ham tai x, thi n6 lién tuc tai diém do.
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D. Néu ham s6 y = f(x) lién tuc tai x, thi né co dao ham tai diém do.

Loi giai
Chon C
Cau2: Cho 7 1aham sb lién tuc tai x,. Pao ham cua f tai x, la:
A. f(x,).
B. f(x0+h)_f(x0).

n
C. 1imf(x0+h}3_f(x°)

(néu ton tai gidi han).

h—0

D. fim  Fo tA) =S (v — )

lim p (néu ton tai gidi han).

Loi giai
Chon C
Ta c6 Cho f la ham so lién tyc tai x,.

Néu tdn tai gi6i han (hitu han) tim <0V =70 i oy L)

X—Xg X —

Xo

Dat h:X—Xoéfl(xo):limf(xo +h)—f<xo).

h—0 h

Cau3: Chohamsd y=s(x) c6 dao ham tai x, 12 f’(x,). Ménh dé nio sau day sai?
f(xg+0x)—= f(x,)

A f'(xy) = tim L) (o). B. f'(x,)= lim
X—Xq x_xo Ax—
C. f'(x,)=lim Slxo+h)=f ()

h—0 h
Loi giai
Chon D

Ham sd y = f(x) c6 dao ham tai x, 1a f'(x,) = f'(x,)= lim

f(xg +Ax)— 1 (x,)

bat h:m:x—xoﬁf’(xo):gmo

Ax
. 3=Va-x o
Cau4: Chohamso f(x)= 4 . Tinh f'(0).
1 .
- khi x=0
4
! 1
A. f1(0)=7- B. //(0)=—. (0
70)=y 1'(0)=1¢ C. 1'(0)
Loi giai
Chon B
3—v4-x 1
Xet limf(x)_f(o):hm 4 4 =lim2_m
x=0 x—0 x—0 X 50 4x

(2-Va=x)(2++2-x)

=lim =1l

Jx2+1-1

Cau5: Chohamsd f(x)= < khi =0 Tinh f/(0).
0 khi x =0

= lim

S 1)~ F ()
h

=lm——=

X
S ax2aNEox)  Vax[244A-x) 0a24vE-x) 16

D. Khong ton tai.
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A. £(0)=0. B. /'(0)=1. C. f'(0)= % D. Khong ton
tai.
Loi giai
Chon C
NxPH1-1 0
—£(0 I [2 _
Xét lim G ):lim X = lim X~ +21 1
x—0 x—0 x—0 X x—0 X
(Jx2+1—1)(\/x2+1+1) : | 1
. . X .
=lim =lim =lim—=—.
X0 xz( x2—|—1+1) XHoxz( x2+1+1) =0 [l ira 2
. X —4x' 43x Khi x =1
Ciu 6: Chohamso f(x) xdc dinh trén R\ {2} boi f(x)=1{ x> —3x+2 . Tinh 77(1).
0 khi x =1
A f(1)= % B. //(1)=1. C. f'(1)=0. D. Khéng t3n tai.
Loi giai
Chon D
. Y4y’ —1)(x-3 -3
Xét tim f(x)— fim Tt 3 x(er=3) o xle=3) )
x=l =l xT =3x+2 x—1 (xfl)(fo) =l x =2
Ta thay: lim f(x)=/(1). Do d6, ham s6 khong tién tuc tai diém x =1.
Viay ham s6 khong tdn tai dao ham tai diém x =1.
A N —1 khi x>0 A . A s
Cau7: Chohamsd f(x)={" , ' F=" Khéng dinh ndo sau ddy sai?
—Xx khi x <0
A. Ham s6 khéng lién tyc tai x =0 . B. Ham sb c6 dao ham tai x =2 .
C. Ham s lién tuc tai x =2 . D. Ham s6 ¢6 dao ham tai x =0 .
Loi giai
Chon D
lim f(x)= lim (x* =1)=~1
Xét cac gidi han {*° o
lim f(x)= lim (—x*)=0
x—0" x—0"
Do lim f(x)= lim f(x) nén ham sb khong lién tuc tai x =0.
x—0" x—0"
Do d6, ham sb khong c6 dao ham tai x =0.
x? khi x <2
Ciu 8: Tim tham so thyc » dé hamso f(x)={ > c6 dao ham tai x =2.
—7+bx—6 khi x >2
A. bh=3. B. b=6. C.bh=1. D. b=—-6.
Loi giai
Chon B
Pé ham s6 c¢6 dao ham tai x =2 trudce tién ham so phai lién tuc tai x =2, tc la
2
lim f(x)=lim f(x) < lim [x—+bx6]— lim x* & —242b—6=4<b=6.
x—2" x—27 x—27" 2 x—27
Thir lai v6i =6, ta co
X2 XZ
_f(2 ——+bx—10 ——+46x—10
TGO A CI . — lim
x—2" X —2 x—2" X —2 x—2" X — 2
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— 1imwz im 10 —x —4;
=2t 2(x=2) w2t 2

F6)-12)_ e a

e lim =1 4,
x=2 x—2 =2 x =2
—f(2 — N \ £ s \ .
Vi lim ACORA )—lim /(x)=1(2) nén ham s6 ¢6 dao ham tai x =2.
x—2" x—=2 x—2" X —
) .
Cau9: Cho hamsb f(x)={"" 22 Khix>0 ) it ca cac gid tri cia cdc tham s6 m, n

nx +1 khi x <0

sao cho f(x) c6 dao ham tai diém x =0.

A. Khong tdn tai m,n. B.m=2,Vn C. n=2m. D.m=n=2
Loi gii
Chon C
Ta céd
f(0)=2
_r(o 2 _ 2
lim M: lim mx” +2x+2-2 lim mx” +2x _ lim (mx +2)=2.
x—0" X —0 x—0" X x—0" X x—0"
i L) SO) 4222 e
x—0" x—0 x—0" X x—=0" x x—0"
Ham s6 ¢6 dgo ham tai x =0 khi va chi khi tén tai gii han lim Sx)-7(0)
s r_
P ACI A C NI bt C) DI
x—0" x—0 x—0* x—0
xz
— khi x <1

Ciau 10: Cho ham s6 f(x)=12
ax+b khi x>1

f(x) c6 dao ham tai diém x =1.

. Tim tat ca cac gia tri cua cac tham so a, » sao cho

A.azl,b:fl. B.a:l,b:l. C.a:l,b:fl. D.azl,b:l.
2 2 2 2 2 2
Loi giai
Chon A )
e Ham s6 c6 dao ham tai x =1, do d6 ham so lién tuc tai x =1.
1
b=—. 1
=a+ 5 ()
i LSO acrbofaldt) o aleml) g,
x—1 X — x—1 X —l x—1 — x—1
e Taco X1
A G b AU T T BN 50 (Gt A C 50 B
x—1 X —l x—1 X — x—1 Z(x — l) x—1
. . — f(1 —f(1
Ham s6 c6 dao ham tai x:1<:>1imf(x> ‘lf():limf( ) {(><:>a—1 (2)
x—1" X — x—1" X —
Tir (1) va (2), ta o a:I,b:f%.
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Dang 2. S6 gia ciia ham s6

1. Phwong phap
. S6 gia ciia ham s y :f(x) tai diém X, la Ay = f(xo +Ax)—f(x0).

. Cht y rang s0 gia Ay cta ham s6 1a mdt ham s6 cua soO gia bién s6 Ax.

2. Cac vi du rén luyén ki ning
Vidu 1: S6 gia ciia ham s f(x) =x%+1 tai diém X, =-1 ing voi s6 gia Ax =1 bang:
A. 2. B. 1. C. 1. D. 3.
Huéng din giai
DAP AN B
S6 gia Ay =f(x, +ax)—f(x,)=£(0)-f(-1)=1-2=-1.
Vidu 2: S6 gia ciia ham s6 y =2x* +2 tai diém X, =0 Ung voi s6 gia Ax =1 bang:
A. 2. B. 0. C. -2. D. -8.
Huéng din giai

PAP AN A

S6 gia Ay =f(x, +Ax)—f(xy)=f(1)-f(0)=4-2=2.

Vidu 3: Cho hamsé f (x) x? =3;x, =—1; Ax. Chon s gia twong tmg Ay dudi ddy cho thich hop.
A. Ay=(Ax) -10. B. Ay=(—1+Ax) +2.

C. Ay=(-1+Ax) - 10. D. Ay=(-1+Ax) -1.

Huéng din giai
DAP AND

Ay =f(=1+Ax)—£(~1) =[ (-1 +Ax) —3]2 —[(—1)2 —3}
= (—1+ax) =342=(-1+Ax) - 1.

Vi du 4: Cho ham s f(x):x/1—3x; X :—%; Ax. Chon sé gia twong ing Ay dudi day cho thich

hop.
A. Ayz\/g—\/g+3Ax.
2 N2
B. Ay =+v1-3Ax - /1—3.(—%]=\/1—3Ax—\/§.
C. Ay=\/1—3.[—1+ij—\/1—3.[—1)=,f§—3Ax—\/E.
2 2 2 2
D. Ay=+v1-3x +Ax— [1- 3( j V1- 3X+Ax—\/;

Huéng din giai

PAP AN C
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o) ()
=l =)

Vidu 5: Cho hamsé f ( )— sinXx; X, _5 Ax. Chon Ay va A_ dudi day cho thich hop.

A A
A. Ay =sin T ax |- —y ol
2 " Ax AX
sin[;+Ax]—;
B. Ay =sin T iAx —E;—y:—.
2 2 A AX
A sin[g+Ax]—1
C. Ay =sin Ty ax —1;—y:—.
2 AX AX
A sin[;+Ax]
D. Ay =sin E+Ax ;—y:—.
2 AX AX

Hwéng din giai
PAP AN C

Ay =f Toax|-f| E
2 2
=sin E+Ax —sin£=sin E+Ax -1
2 2 2
sin E+Ax
Ay 2
=>——=——7Z

AX AX

Vi du 6: Cho ham sb f(x) :|x —2|; X, =2; Ax. Chon Ay va % dudi day cho thich hop.
X

Ay AX _ ‘ﬂ_
A. Ay = |Ax v B. Ay = Ax; AX—I.
Ax -2 Ax
€. ay= |AX 2| __| Ax | D 4y= |AX| Ax |Ax|
Hwéng din giai
DAP AND
Ay =f(2+Ax)-£(2) =2+ Ax 2|~ 0 =|Ax]
oy M
Ax  Ax

Vi du 7: Cho ham s6 f (x) =sin2x; X, :g; Ax.Chon s6 gia twong ing Ay dudi day cho thich hop.

A. Ay—sm[z3 j+Ax—sm(23n]. B. Ay:sin2x+Ax—sin[2?nj.
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C. Ay= sin2[§+ Ax] - sin(%.[j . D. Ay = sin(§+ AXJ - sin[é—nJ .

Huéng din giai
PAP AN C

T Y
Ay =f(x, +Ax)—f(x, )= Ay =sin*| =+ Ax [—sin® =.
= (x4 08)-1{sg) = Ay =i S i
3. Bai tap tric nghiém

Caul: Tinhsé giaciahamsd y=x>+2 tai diém x, =2 {mg véi s6 gia Ax =1.
A. Ay=13. B. Ay=09. C. Ay=5. D. Ay=2.
Loi giai
Chon C
Tacod Ay = f(x,+Ax)—f(x,)=f2+1)=f(2)=F(3)—f(2)
=(3"+2)-(2" +2)=5.

Ciu 2: Tinhso giacuahamso y=x"+x”+1 tai diém x, mg voi s gia Ax =1.

A. Ay =3x; +5x,+3. B. Ay =2x; +3x] +5x, +2.
C. Ay =3x; +5x, +2. D. Ay =3x; —5x,+2.

Loi giai
Chon C

Tacod Ay = f(x,+Ax)—f(x))=f(x,+1)= f(x,)
=[(ro 1)+ (g 1) 1] =[x x5 +1] =3 +5x,+2.

2
A s A e 5 B A X PR S , s A .
Cau 3: Tinhso gia cua hamso y = 5 tai di€ém x, = —1 Ung v&i sO gia Ax.

A. Ay:%(Ax)z—Ax. B. Ay:%[(Ax)z—Ax]. C. Ay:%[(Ax)z—i—Ax]. D.
Ay:%(Ax)z—t—Ax.

Loi gidi
Chon A

Taco Ay = f(x,+Ax)—f(x,) = f(—1+2x)—f(-1)
((1+Ax) 1 1-2Ac4(Ax) 11

—=—(Ax)' —Ax.
2 2 2 2 2

Cau4: Tinh so gia cua ham s0 y =x* —4x +1 tai diém x, ing v&i sO gia Ax la:

A. Ay =Ax(Ax+2x,—4).B. Ay =2x,+Ax. C. Ay = Ax(2x, —4Ax). D.
Ay =2x,—4Ax.

Loi giai
Chon A

Ta cd Ay = f (%, +Ax)= £ (x,) = [(x, + Ax) =4 (x, + Ax)+1]=[x; —dx, +1

= Ax(Ax +2x,—4).

A ; Ao, \ A 1, .. 4.2 A 13 . , re A s
Cau5: Tinh s0 gia cua ham s6 y =— tai di€ém x (bat ki khac 0) ting vdi so gia Ax.
X
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Ax Ax Ax Ax
A Ay=—-——. B.Ay=—+——"—  C.Ay=——""—. D. Ay= .
Y x(x—l—Ax) Y x(x—l—Ax) Y x4+ Ax Y x4+ Ax
Loi giai
Chon B
. 1 1 Ax
Taco Ay = Ax)— = AR
Y f(x—i— x) f(x) x+Ax x x(erAx)
Ciu 6: Tinh ty sd % clia ham s6 y =3x+1 theo x va Ax.
Ay, B. &1, C.2_ D. &3,
Ax Ax Ax Ax
Loi giai
Chon D
Tacod Ay=f(x+Ax)— f(x)=[3(x+Ax)+1]—[3x +1]=3Ax ﬁ%:&
X
Cau7: Tinhtysb % clia ham sé y—x? —1 theo x V& Ax.
A2, B. 2 Avtox, C. Yot D. & _Ax
Ax Ax Ax Ax
Loi giai
Chon B
Taco Ay=f(x +Ax)—f(x):[(x+Ax)2—1]—(x2—1):2xAx +(Ax)2
é%:ZerAx.
Ciu 8: Tinhty sd % cia ham s6 y =2x° theo x va Ax.
2x* —2(Ax)
AL Ay 2 2(Ax) B. ﬂzz(m){
Ax Ax Ax
C. £:6x2+6xAx+2(Ax)2. D. ﬂ:3x2Jr3xAx+(Ax)2.
Ax Ax
Loi giai
Chon C
Tacod Ay = f(x+Ax)—f(x)=2(x —|—Ax)3 —2x° = 6x2Ax+6x(Ax)2 —|—2(Ax)3
Ay 2 2
= —=0x"+6xAx+2(Ax) .
N, = 0% o (Ax)
~ , A Ay L £ 1 \
Cau9: Tinhtyso =, cua ham s0 y =— theo x va Ax.
X
ANy 1 pry___ 1 &1 p.&__ 1
Ax x(x+Ax) Ax x(x+Ax) Ax x4+ Ax Ax  x+Ax
Loi giai
Chon B
) . 1 1 Ax
Taco Ay = Ax)— = o=
7 f(x—i— x) f(x) x+Ax x x(x—l—Ax)
L S S
Ax x(x+Ax)
Céu 10: Dao ham cua ham sb f(x)=x*—x tai diém x, Gng voi sb gia Ax la:
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A. lim ((Ax) +2xAx - Ax), B. lim (Ax +2x—1).

Ax—0 Ax—0
C. lim (Ax+2x+1). D. Jim (Ax)'+2xAx +Ax).
Ax—0 Ax—0

Loi giai
Chon B
Ta 6 Ay =/ (xy +Ax) = f (x) =|(x + Ax ) = (xy +A0)] = (x} ~x,)

:(Ax)2+2x0Ax—Ax:>%:Ax+2x0—l.
X

Khido f(x,)= lim 2 = fim (Ax +2x, —1).

Ax—0 Ax  Ax—0

Dang 3. Y nghia vét Iy ciia dao ham

1. Phwong phap
2. Cac vi du rén luyén ki ning

3. Bai tap tric nghiém

Céu 11: Mot chit diém chuyén dong theo phuong trinh s(t)=1¢*, trong d6 ¢>0, ¢ tinh bang gidy
va s(z) tinh bang mét. Tinh van tdc cta cht diém tai thoi diém ¢ =2 gidy.
A. 2m/s. B. 3m/s. C. 4m/s. D. 5m/s.
Loi giai
Chon C
Ta tinh dugc s'(r) =2z

Van toc cta chat diém v(r)=s'(t) = 2¢ = v(2) = 2.2 = 4mis.

Cau 12: Mot vién dan duoc ban 1én cao theo phwong trinh s(1)=196:—4,9:* trong d6 ¢>0, ¢ tinh
bang gidy ké tir thoi diém vién dan duoc ban 1én cao va s(¢) 1a khoang céch cta vién dan
so v&i mat dat duge tinh b'fmg mét. Tai thoi diém van tdc cua vién dan b?mg 0 thi vién
dan cach mat dat bao nhiéu mét?

A. 1690m. B. 1069m. C. 1906m. D. 1960m.
Loi giai

Chon D

Ta tinh dugc s'(z) =196 —9,8t.

Van toc cta vién dan v(z)=s'(t)=196— 9,8 = v(1) = 0 & 196 —9,8 = 0 < 1 = 20.

Khi d6 vién dan cach mat dit mot khoang 7 = 5(20) =196.20 —4,9.20° = 1960m.

Céu 13: Mot chit diém chuyén dong c6 phuong trinh s(t)=1 =3t +9t+2, trong d6 >0, ¢ tinh

béng gidy va s(r) tinh béng mét. Hoi tai thoi diém nao thi ban tde cua vat dat gia tri nho

nhét?

A. t=1s. B. t =2s. C. t=3s. D. ¢t =6s.
Loi giai

Chon A

Ta tinh dugc s'(r) =31 — 61 +9.

Van toc cta chat diém v(r)=s'(1)=31 —6:+9=3(t—1) +6>6.
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Déau "="xayra <¢=1.

Céu 14: Vin toc ciia mot chat diém chuyén dong duoc biéu thi boi cong thirc v(t)=8t+31*, trong
d6 >0, ¢ tinh bang gidy va v(r) tinh bang mét/gidy. Tim gia tbc cta chat diém tai thoi
diém ma van téc chuyén dong 1a 11 mét/gidy.

A. 6m/s’. B. 11m/s>. C. 14m/s’. D. 20m/s’.
Loi giai

Chon C

Ta tinh dugc v'(r)=8+6t.

Taco v(r)=118:+3 =11 1=1 (1>0).
Gia toc cua chat diém a(r)=v'(t) =8+ 6t = a(1) = v'(1) =8+ 6.1 = 14m/s’.

Cau 15: Mot vat roi tr do theo phuong trinh s:% o, trong 46 g=9,8m/s’ la gia téc trong

truong. Tim vén tdc trung binh cta chuyén dong trong khoang thoi gian tir ¢ (r=>5s)
dén 1+Ar v6i Ar=0,001s.

A. v, =49m/s. B. v, =49,49m/s. C. v, =49,0049m/s.  D.

v, = 49,245m/s.

Loi giai

Chon C
1 > 1,
. s(t+An)—s(t) L 8UTA) — g |
Taco v, = ( At) ( ):2 ~ 2 :g1—|—5gAt:49,0049m/s.
Dang 4. Phuong trinh tiép tuyén
1. Phwong phap

Phuong trinh tiép tuyén cua d6 thi ham s y=f(x) tai diém Mo(xo;yo) la:

y :f’(xo)(x—x0)+f(x0).

Néu tiép tuyén c6 hé sé goc k thi ta giai phuong trinh f '(xo) =k tim hoanh d¢ tiép diém.

2. Cac vi du rén luyén ki ning
Vidy 1: Cho ham s6 y=f(x). D thi (C) va diém M, (x,;f(x,))e(C). Phuong trinh cua tiép tuyén
voi (C) tai M, la:
A. y=f’(x0)(x—x0). B. y=f’(x)(x—x0)+y0.
C. y—y0=f'(x0)x. D. y—y0=f'(x0)(x—x0).
o Huéng dan giai
DAP AND
Phuong trinh tiép tuyén cua dudng cong tai M(xO;yO) € (C) :
y= f’(xo)(x— x0)+ y, hodc y-y, = f'(xo)(x —xo).
Vidu 2: Cho ham s6 f(x)=x"+5 c6 f'(x)=2x. Viét phuong trinh tiép tuyén v6i d6 thi cia ham

s0 tai diém M c6 hoanh d6 x,=-1.
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A.y=-2(x-1)+6. B. y=2(x—1)+6.
y=-2(x+1)-6. D. y=-2(x+1)+6.
o Huwdéng dan giai

DPAP AND

xp=-1=f(xy)=(~1)" +5=6

f'(-1)=-2.

Phuong trinh tiép tuyén: y = —2(x + 1) +6.

Vi dy 3: Phuong trinh tiép tuyén cta do thi ham s6 y=f(x)=x* tai diém c¢ hoanh d¢ bang -1 la:

A. y=—4x-3. B. y=-4x-4. C. y=—4x-5. D. y=—4x+5.
o Hudng dan giai

DAP AN A

Ta co: £(1)=1;'(x)=4x", do d6 f'(-1)=—4.

Phuong trinh tiép tuyén can tim 1a y = —4(x + 1) +1=-4x-3.

Vi du 4: Tiép tuyén ctia d6 thi ham s6 y=f (x) =x> tai diém ma tiép diém c6 tung d6 bang —1 c6

phuong trinh la:

A. y=3x-4, B. y=3x. C. y=3x+2. D. y=-3x-4.
Huéng din giai

PAP AN C

Ta c6: Khi y=-1 thi x> =-1, do d6 x=-1.
f(-1)=-1;'(x)=3x>, do d6 £'(-1)=3.
Phuong trinh tiép tuyén can tim 1a y = 3(x + 1) —1=3x+2.
Vi du 5: Viét phuong trinh tiép tuyén ciia d6 thi ham s6 y =f (x) =x*co hé sb goc bang 4.
A. y=4x-3. B. y=4x. C. y=4x+5. D. y=4x-4.
o Huéng din giai
DPAP AN A
Ta co: f’(x)=4x3.
Hé sb goc cua tiép tuyén bang 4 nén 4x> =4, do d6 x=1; f(1)=1.
Phuong trinh tiép tuyén can tim 1a y = 4(x - 1) +1=4x-3.

3. Bai tap tric nghiém

Cau 16: Tim hé s6 goc k cua tiép tuyén cua parabol y =x’ tai diém c6 hoanh do L

2
A. k=0. B. k=1. C.k=1 D. k=L
4 2
Loi giai
Chon B
2 2
I Che e 3 O e I 1
facor 5]1&% A AT = lim (1+Ax)=1.
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Vay k=y'[%]:1.

Cau 17: Viét phuong trinh tiép tuyén clia duong cong y =x* tai diém (—1;—1).
A. y=-3x—-4. B. y=—1. C. y=3x-2. D. y=3x+2.
Loi giai
Chon D
Ta tinh dugc k= y'(-1)=3.
x, =—1
Taco {y, =—1 . Suy ra phuong trinh tiép tuyén y+1=3(x+1)& y =3x+2.
k=3
Ciu 18: Viét phuong trinh tiép tuyén ciia dudng cong y :% tai diém c6 hoanh d6 bang —1.
A. x+y+2=0. B. y=x+2. C.y=x-2. D. y=—x+2.
Loi giai
Chon A
Ta tinh dugc k= y'(-1)=-1.
Voi x,=—1=y,=—1.
X, =—1
Ta c6 {y, =—1. Suy ra phuong trinh tiép tuyén y+1=—1(x+1)& y=—x—2.
k=-1
Ciu 19: Viét phuong trinh tiép tuyén cua duong cong y =x* tai diém c6 tung d6 bang 8.
A. y=38. B. y=—12x+16. C. y=12x-24. D. y=12x-16.
Loi giai
Chon D
Voi y, =8=x,=2.
Ta tinh dugc £ =y'(2)=12.
X, =2
Ta co |y, =8. Suy ra phuong trinh tiép tuyén y—8= 12(x—2) & y=12x—16.
k=12
Cau 20: Cho ham s6 y =x* —3x* +2. Viét phuong trinh tiép tuyén ciia do thi ham s6 tai giao diém
vdi truc tung.
A. y=2x. B. y=2. C. y=0. D. y=-2.
Loi giai
Chon B
Tacd: x, =05y, =2;p'=3x"—6x=k=y"(0)=0
x,=0
Tacod: |y, =2. Suy ra phuong trinh tiép tuyén can tim la: y =2.
k=0
Cau 21: Cho ham s6 y =x* —3x> +2. Viét phuong trinh tiép tuyén ciia d0 thi ham s6 tai giao diém
v6i duong thing y = —2.
A, y=-9x+7;y=-2. B.y=-2. C.y=9%x+7,y=-2. D.
y=9%x+7,y=2.
Loi gidi
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Chon C

\ \ A . <R — _1
Phuong trinh hoanh d¢ giao diém : y =x"-3x*+2=-2 & y
X

=2
I y=-2 . <A A A s \
Véi x=-1— k= y(1)—0" Suy ra phuong trinh ti€p tuyén can tim la: y =9x +7.
= y —_ =
re y=-2 \ - A L A s \
Véi x=2— k= y(2)=0 " suy ra phuong trinh ti€p tuyén can tim la: y =-2.
= y —_ =
Cau 22: Cho ham s y=x’—3x>+2. Viét phuong trinh tiép tuyén cua d6 thi ham sb biét tiép
tuyén song song v&i duong thang y = 9x +7.
A. y=9x+7;y=9x—-25.B. y =9x-25. C.y=9x-7;y=9x+25.D. y=9x+25.
Loi giai
Chon B
Goi M (x,;y,) la toa do tiép diém.
Ta tinh dugc k= y'(x,)=3x; —6x,. Do tiép tuyén song song voi duong thang y =9x+7
A 2 x,=—1
nen co k=9 & 3x;, —6x, =9 &
Xy =3
L. =-2 . % A A a1y L
Véi x,=—1— {y 0 . Phuong trinh tiép tuyén can tim la: y =9x+7(loai) (vi trung voi
duong thang da cho).
. =2 \ . A A1y
Véi x,=3— {y 0 . Phuong trinh tiép tuyén can tim la: y =9x —25.
Céau 23: Cho ham sb y=x’—3x>+2. Viét phuong trinh tiép tuyén cua d6 thi ham sb biét tiép
tuyén vudng goc véi duong thang y = —%x.
A. y=45x—173; y =45x + 83. B. y=45x-173.
C. y =45x+173; y = 45x —83. D. y=45x—83.
Loi giai
Chon A
Goi M (x,:y,) 1a toa do tiép diem.
Ta tinh duoc k=y'(x,)=3x, —6x,. Do tiép tuyén vudng goc voi dudng thang y = —%x
a 1 2 Xo =
nen co k[—] =—1k=453x; —6x, =45
45 X, =-3
I Yo =352 . -4 KA N
Voi x,=5—-1" 5 Phuong trinh tiép tuyén can tim la: y = 45x—173.
/. Vo = -52 N <A A A \ N
Véi x,=-3— 45 Phuong trinh tiép tuyén can tim la: y =45x +83.
Cau 24: Viét phuong trinh tiép tuyén ciia duong cong y = 1 biét hé sb goc cua tiép tuyén bang
X
1
"
A. x+4y—-1=0;x+4y+1=0. B. x+4y—4=0;x+4y+4=0.
1 1 1
C.y=——x—4;y=—"x+4. D.y=——x.
y=-g% y=-,% y=-,%
Gido vién cé nhu cau sé hitu file word vui long Trang 397

lién hé. Face: Tran Dinh Cu. SPT: 0834332133



Loi giai
Chon B
Goi M (x,;y,) 12 toa do tiép diém. Ta tinh dugc k = y'(x,) = ——-.

Theo gia thiét ta co k:—%ﬁ—L:—l@x§:4<ﬁx0:i2.

2
X0

o Voi  x,=2—y, :% . Phuwong trinh  tiép tuyén  can

y:f%(x72)+%©x+4y74:0.

o VoI x,=-2—y,= —%. Phuong trinh tiép tuyén cin

y:—%(x+2)—%<:>x+4y+4:0.

tim la:

tim  la:

Ciau 25: Cho ham s6 y=x’—3x”+2. Viét phuong trinh tiép tuyén ctia dd thi ham sb biét cosin

gdc tao boi tiép tuyén va duong thing A:4x—3y =0 bing %

A.y=2y=1. B.y=-2;y=1. C.y=-2y=-1. D.y=2,y=-2

Loi giai
Chon D
Goi M (x,;y,) 1a toa do tiép diém = k = y'(x,) = 3x; — 6x,.

Phuong trinh tiép tuyén ¢ c6 dang y+y, = k(x —x,).
Suy ra tiép tuyén 4 c6 mot vecto phap tuyén la 7 L =(—k:1).
Puong thing A c¢6 mdt vecto phap tuyén 1a i, = (4;-3).

A pss o | -4k 3| 3 [F=0
Theo dé bai ta co: cos(d,A)= === 24.

RN (e

Vi k= —% =3x; —6x, = —%: vO nghiém.

,. x, =0
Véi k=0=3x] —6x, =0 "
Xo =

e x,=0=>y, =2 = Phuong trinh tiép tuyén can tim 1a: y—2=0« y=2.

o x,=2=>y, =—2= Phuong trinh tiép tuyén can tim 1a: y+2=0« y=—2.
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BAI 2. QUY TAC TiNH PAO HAM

A.KIEN THUC CO BAN CAN NAM
I. PAO HAM CUA MOT SO HAM SO THUONG GAP

Pinh Iy 1: Ham s6 y =x" (n eN,n> l)c() dao ham tai moi xeR va
(x“) =nx"".

Nhén xét

(c)': 0 (clé hing 56).

(x) =1.

Pinh 1y 2: Him s y = Jx c6 dao ham tai moi x duong va (\/;) =

NS

II. PAO HAM CUA TONG, HIEU, TICH, THUONG

1. Dinh ly

Pinh ly 3: Gid st u= u(x),v = V(x) 1a cac ham s6 c6 dao ham tai diém x thudc khoang xac dinh.

Taco

(u+v)':u'+v'

(u—v)':u'—v'

(uv)':u'V+V'u

[EJ _ uv—vau (V?ﬁO)
\% v2

Bang quy nap toan hoc, ta chimg minh dugc

(u1 tu, i...iun)' =u'1 iu‘z i...iu'n.
2. Hé qua
Hé qua 1: Néu k 1a mot hang so thi (ku)v =ku.
1 y u'

Héqua2: |—|=——,(u=0).

-4 (uj u? (ll )
I1I. PAO HAM CUA HAM HQP
1. Ham hgp
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g o
E; X .h (I- ‘d \i' = _ﬁl’U

¥ = flgixi).

Gid str u :g(x) 1a ham sb cua x,xac dinh trén khoang (a,b) va ldy gia trj trén khoang (c,d); f(u)
12 ham s cua u, xac dinh trén (c,d) va léy gia tri trén R. Khi do6, ta 1ap mot ham sb xac dinh trén
(a,b) va lay gid tri trén R theo quy tic sau: x - f(g(x)).

Ta goi ham sb y = f(g(x)) 13 ham hop ctia ham s6 y = f(u) VOl u= g(x).

2. Pao ham cua ham hgp

Pinh ly: Néu ham s u :g(x) c6 dao ham tai x la u'X va ham sb y= f(u) c6 dai hamtai u la y'u

thi ham hop y =f(g(x)) c6 dao ham tai x 1 y, =y, u,.

B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

Dang 1. Pao ham ctia ham da thirc

1. Phwong phap

2. Cac vi du ren luyén Ki nang

Vidul: ChohamsS y=2x>-3x*-5.Tim x d€y'=0
Huéng dan giai

y= 2% -3x%2 -5

j}"=0<:>6x2—6x=0<:>x(x—1)=0<:) X
X

Vi du 2: Cho ham s§ y =3x> + x* + 1. Giai b4t phuong trinh y'<0.
Huéng dan giai
DAP AN A
y=3x" +x +1=y' =9x% +2x
y'S0<:>9x2+2xS0<:>—§§XSO.
’ . . \ A _1 2 . _ 3 2 n A o !
Vi du 3: Cho hai ham so f(x)—zx +4x; g(x)—9x—5x . Timx dé f (x)_g (x)
Huéng dan giai
5
f'(x)=x+4;¢g'(x)=9-3x. Do dé f'(x)=¢g'(x) = 4x=5x==.
(x)=x+4:g(x)=9-3x (x)=¢'(x) y
Vidu 4: Cho ham s& f(x):mx—%XS. Tim m dé i x =—1 la nghiém ctia bat phuong trinh f’(x)<2

Huéng dan giai
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Ta co: f’(x):m—xz. Gia tri x=-1 la nghiém cua bat phuong trinh f’(x)<2 khi va chi khi:

m-1<2< m<3.

3. Bai tap trac nghiém

Caul: Cho ham sb f(x):%x3 —242x? +8x 1, ¢6 dao ham la f'(x). Tap hop nhiing gia tri cua
x dé f'(x)=0 la:
A. {212}, B. {2:2}. C. {-42}. D. {2v2}.
Loi giai
Chon D
Taco: f/(x)=x>—4J2x +8.
Phuong trinh f/(x)=0 e x* —44/2x +8 =0 x =2+2.
Cau2: Chohamsd y=3x"+x>+1, co dao ham 1a y’. Dé y’ <0 thi x nhén cac gia tri thudc tap
nao sau day?
A. _3;01. B. {—3;01.
9 2
9 2
C. [—oo;—E]U[O;—l—oo). D. [—oo;—;]U[O;—i—oo).
Loi giai
Chon A
Tacod: y' =9x* +2x.
L , 2 2 2
Do dd, y' <0<y’ =9x* +2x §O<:>—§§x§0xe _5;01'
CaAu3: Tinh dao ham ctia ham s6 f (x)=—x* +4x* —3x> +2x +1 tai diém x = —1.
A. f'(-1)=4. B. f/(—1)=14. C. f'(-1)=15. D. f'(-1)=24.
Loi giai
Chon D
Taco: f/(x)=—4x"+12x> —6x+2.
Suyra f'(—1)=—4(-1) +12(—1) —6(-1)+2=24.
Cau4: Chohamsd y :%x3 —(2m+1)x* —mx —4, c6 dao ham 1a y". Tim tat ca cac gia tri cia m
aé y'>0 voi Vx eR.
1 1
A.me —1;——]. B. me —1;——].
4 4
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C. me(oo;l}ul%;+oo]. D. me

1;1],
4

Loi gidi
Chon B
Taco: y'=x*-2(2m+1)x—m.

Khido, y'>0 voi vxeR < x> —2(2m+1)x—m >0 v&i ¥x eR

& A =02m+1) +m §0@4m2+5m+1§0@—1§m§—%.

Cau5: Chohamsb y= —%mx3 +(m—1)x* —mx +3, c6 dao ham la y". Tim tat ca cac gia tri cia m

dé phuong trinh y' =0 c6 hai nghiém phén biét 1a x, x, théa min x> +x2 =6.

A.m=—14+2; m=—1-42. B. m=-1-42.

C.m=1-12; m=1++2. D. m=—-1++2.
Loi giai

Chon A

Taco: y'=—mx*+2(m—1)x—m.
Phuong trinh y’=0 c6 hai nghiém phan biét
& -mx’ +2(m—1)x—m =0 c6 2 nghiém phan biét

m=0

& & :
A'=(m-1)-m*>0 m<%

m=0

2(m—1)
Khi do, goi x,, x, 1a hai nghiém phan bi¢t cia phuong trinh = XX, = m

XX, =1

2

—2=6

2(m—1)

m

Taco: x> +x2 =6<(x, +X,) —2xX, = 6=

em 42m—1=0om=—1+2.
So voi diéu kién thi m=—1++2 thoa yéu cau bai toan.
CAu 6: Biét ham s6 f(x)=a +b* +x+d (a>0) c6 dao ham f'(x)>0 véi vx e R. Ménh dé

nao sau day ding?

A. b*—3ac>0. B. b> —3ac>0. C. b’ —3ac<0. D. b’ —3ac<o0.
Loi giai
Chon C
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Ta co f'(x)=3ax’+2bx+c. Vi a>0 va f'(x)>0 vOi vxeR nén A’'<0 tuc Ia
b* —3ac<0.
CAu7: Biét ham s6 f(x)=ac +b +ox+d (a<0) c6 dao ham f'(x)<0 véi vx e R. Ménh dé
nao sau day ding?
A. b* —3ac>0. B. b’ —3ac>0. C. b* -3ac<0. D. b* —3ac <0.
Loi gidi
Chon C
Ta c6 f'(x)=3ax*+2bx+c. Vi a<0 va f'(x)<0 véi vxeR nén A'<0 tic la
b>—3ac<0.
Cau8: Tinh dao ham cta cia ham sd y = (x* —2x2)2.
A. f/(x)=6x"—20x* +16x". B. f'(x)=6x+16x".
C. f/(x)=6x>—20x"* +4x°. D. f'(x)=6x’—20x*—16x’.
Loi giai
Chon A

Ta coé: y’:2(x3 72x2)/(x3 72x2)=2(3x2 74x)(x3 72x2):6x5 —20x* +16%°.

Cau9: Cho ham s y:(sz +1)3, c6 dao ham 1a y’. D& y’>0 thi x nhan cac gia tri nao sau

day?

A. Khong c6 gia tri nao cua x. B. (—o0;0]. C. [0:400). D. R.
Loi giai

Chon C

Taco: y'=3(2x> +1) (2 +1) =3.4x(2x> +1) =12x(2x* +1 .
Do dé, y' >0 12x(2x* +1) & x>0.
Cau 10: Tinh dao ham cia ham sé y=(1-x*) .
Ay =5¢(1-x)". B. y'=—15¢(1-x)".
C.y'=-3x(1-x)". D.y'=—5¢(1-x)".
Loi gidi
Chon B
Taco: y =5(1-x) (1-x°) =5(=3x)(1-x*) = —15x* (1-x*)".

Cau 11: Tinh dao ham ctia ham sb y = (x* —2x2)2016 )
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2015

A. y'=2016(x" —2x*) B. y'=2016(x’ —2x*)"" (3x* —4x).

C. y' =2016(x> —2x*)(3x* — 4x). D. y'=2016(x’ —2x*)(3x* —2x).
Loi giai

Chon B

2015

Ta c6: y'=2016(x’ —2x2)' (x* =252 =2016(3x> —4x)(x* —2x*)
Chu 12: Tinh dao ham cta ham s6 y = (x* —2)(2x —1).
A. y' =4x. B. y' =3x* —6x+2.
C. y/ =2x> —2x +4. D. y' =6x* —2x—4.
Loi giai
Chon D
Ta c6:y’ = (x* —2) (2x—1)+(x* —2)(2x—1) =2x(2x—1)+2(x* =2) = 6x> —2x —4
Cau 13: Tinh dao ham ctia ham s6 f (x)=x(x—1)(x —2)...(x —2018) tai diém x =0.
A. f'(0)=0. B. f(0)=-2018L!. C. /(0)=2018!. D. f'(0)=2018.
Loi giai
Chon C
Xéthamsb f(x)= f,(x)f,(x)f,(x)..f,(x) (">1L;nez).
Bing quy nap, dé dang chirng minh dugc:
f/(x)= f, (%) f, (X ) By (X) 4 Ty (%) F/(X)een By () oa £y (X) £, (X). £ (X)
Ap dung cong thirc trén cho ham s6 f (x)=x (x —1)(x—2)...(x —2018) va thay x =0 v&i cha
y f,(0)=0 taduogc:

f/(0)=(—1).(=2)...(—2018)+0.(=2)....(—2018) +0.(—1)...(—2017) = 2018! .
Cau 14: Tinh dao ham ctia ham sb f (x)=x (x +1)(x +2)...(x+2018) tai diém x = —1004 .
A. f/(~1004)=0. B. f/(~1004)=1004!.
C. f/(~1004)=—1004!. D. f"(—1004)=(1004!)".
Loi giai
Chon D
Xéthamsb f(x)= f,(x)f,(x)f,(x)..f,(x) (">1L;nez).
Bing quy nap, dé dang chirng minh dugc:

f/(x)= f, (%) f, (X ) By (X) 4 T (%) F/(X)eee B (X) A oo £y (X) , (X). £(X)
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Ap dung cong thire trén cho ham s& f (x)=x(x+1)(x+2)...(x +2018) va thay x = —1004

véichuy f,,(—1004)=0 ta duoc

f/(—1004) = [(—1004).(~1004 +1)...(~1004 4 1003)].[(— 1004 +1005)...(— 1004 +2018)]
=(~1).1.(=2).2.....(~1004).1004 = (1004!)" .

Dang 2. Pao ham ctia ham phan thirc

1. Phwong phap

2. Cac vi du rén luyén ki nang
x(l - 3x)

Vidul: y=
x+1

Huéng dan giai

x(l—3x) , (1_6X)(X+1)_1(X_3Xz):—3X2—6X+1.

ox+l ) (x+1)’ (x+1)
2x+3
2x -1

Huéng dan giai

Vi du 2: Tinh dao ham ciaham sd y =

Dung cong thitc nhanh: y = ax+b =y = _ad—bc

ex+d (cx+d)2.

2x+3 thi y'=— 8

2x-1 (2x-1)

Do do, véi y =

Vidu 3: Tinh dao ham ciaham s6 y =
x2+1
Huéng dan giai
2 ’
' —(x + 1) ox

(1) (1)

Vi du 4: Tinh dao ham ctia ham s6 y =

x2 +1

?
x“ -1
Huéng dan giai
x2+1 x*-1+2 2
= = =1+

x> -1 x> -1 x> -1

y

2 2"
o )
Vidu 5: Tinh dao ham cia ham s6 y = !

X +x-1
Huéng dan giai

Do dé y' = )
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2
y'_—(x +X—1) ~ ox—1
- 2 2"
(x2+x—1) (x2+x—l)

X2 +x+3
xZ+x-1

Huéng dan giai

Vi du 6: Tinh dao ham ctia ham s6 y =

XX +x+3 x*+x-1+4 4
= = =1+

x2+x-1 x2+x-1 x2+x—1.
—4(x2+x—1) —4(2x+1)

2 2"
(x2+x—1) (x2+x—1)

Do dé: y'=

3. Bai tap trac nghiém

Cau 1:  Tinh dao him ctia ham sé f(x):z—X tai diém x =—1.
X

A. f'(-1)=1. B. fl(_l):_? C. f'(-1)=-2. D. f'(-1)=0.
Loi giai
Chon B
TXD: D =R\ {1}.
-2 1
Taco f'(x)= = f/(-1)=—=
== 1=
r 2 —
Cau2: Tinh dao ham ciia ham s6 y =X F2X =3
X 42
2
Ay =1+—> B. y X FOX47
(x+2) (x+2)
2 2
C.yo X txes D,y X A8KEL
(x+2) (x+2)
Loi giai
Chon A
. 3 3
Tacd y=x———=y =1+ .
y X+2 y (erz)2
Cau3: Tinh dao ham cia hamsd y = x(l;jlx)
X
2 2 2
A. y':L“iH. B. y':L&;H. C. y'=1-6x". D. y' 1_6X2
(x+1) (x+1) (x+1)
Loi giai
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Chon B

Taco: y= x(1=3%) _ x=3x
) X+1 X+1

Ly :(x—3x2),(x+1)—(x—3x2)(x+1)/ :(1—6x)(x+1)—(x—3x2):_3Xz_6xJrl
(x+1)° (x+1)° (x+1)°

1-3x +x*

Cau4: Chohamsd f(x)= . Giai bat phuong trinh /(x)> 0.

A. xeR\ {1}. B. xeo. C. x e(l;+00). D. xeR
Loi giai
Chon A
(1=3x+x) (x=1)—(1=3x +x*)(x=1)
(x=1)
(—3+2x)(x—1)—(1—3x+x2)7X2,2X+2
(x-1) Cx-)

X2—2X+2>0<:>{X22X+2>0

Taco: f/'(x)=

Bt phuong trinh f/(x)>0 < s xeR\{1}.

2

(x_l) X =1

X3

x—1"

A. S :{0;2}. B. S :{—2;0}. C.s :{0;3}. D.S :{—E;O}.
3 3 2 2

Loi giai

Cau5: Chohamsd f (x)=

Phuong trinh f'(x)=0 c6 tap nghiém S la:

Chon C
x3)l(x—1)—x3(x—1)/ 2 3 3 2
Ta co f/(x):( U3 (x=)-xT 2x? 3%
(x—1) (x—1) (x—1)
. , 2x* —3x2 s ) x=0
Phuong trinh f/(x)=0&="———=02x"-3x"=0% 3.
(x—1) X==
2
4 — 2 —
Ciu 6: Tinh dao ham cua ham so6 y:%.
X
2 2
Al y,:—3x —13x710' B. y,:fx +x+3‘
2 2 2 2
(x* +3) (x*+3)
2 2
C.y =X 12X H3 D. y - ZX 13X 10
(x* +3) (x* +3)
Loi giai
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Chon C

(—2%* +x —7)/ (x> +3)—(x* +3)/ (—2%* +x -7
(x* +3)2

Taco: y' =

/

(=4 +1)(X* +3)=2%.(=2X +X=7) x> {2x 43
=y = =

(x*+3) S

Dang 3. Pao ham ctia ham chira can

1. Phwong phap

2. Cac vi du rén luyén ki nang
Vidu1: Cho ham s6 y:4x—\/;. Timx d€ y'=0?

Huéng dan giai

y=4x—
2

—0<:>\/7=—<:>x_ !

z\f 64"
Vi du 2: Tinh dao ham ctia ham s§ y = x* “Jx 1
Huoéng dan giai

1
2wx'
Vi du 3: Cho ham s f(x):%x3 ~3J2x2 +18x—7. Tim x d¢ f'(x)SO
Huéng dan giai

2

f’(x):x2—6\/5x+18:(x—3\/§) )
2

f’(x)so©(x—3\5) <0 x=32.

Vi du 4: Cho ham s& f(x):\/l+x . Tinh f(3)+(x—3).f’(3)?

Huéng dan giai

Ta co: F/(x) = zm =1(3)=7.
Lai co: £(3)=2. Vay f(3)+(x—3).f'(3):2+(x—3).%: XZS.

1
?
Vx? +1

Huéng dan giai

Vi du 5: Tinh dao ham ctia ham s6: y =

—X

2
, —X
Taco: y' = X2 +1_

| 3
X (x2+1)
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Vi du 6: Tinh dao ham ctia ham s8: y = xvx> +1?
Huéng dan giai

2
Taco: y' =vVx> +1+x. X +1.
\/x2+1 \/x2+1

Vidu 7: Tinh dao ham ctia ham s6: y =

1+x N

Ji-x

Huéng dan giai

2-2x+1+x

Ta cé: y'=%[\/l—x+ 1+x le !

-X 2J1-x

3. Bai tap trac nghiém

—X

2W1-x

. 2\/(1 —x)’ |

Caul: Choham sb y=—2x +3x. Tap nghiém S cua bat phuong trinh y'>0 la:

A. S =(—o0;400). B.s=

Chon C

)
—00;—|.
9

Loi

Tacod y=—2Jx+3x= y':;1+3_
X

X

. 1 1
Dodd y'>0e—=+3>03>—=X>—

Ix

1

Ix 9

C.s —[l;Jroo
9

gidi

CAu2: Tinh dao ham cia hamsé f(x)=+x—1 tai diém x=1.

A. fr(1)=

N | —

Chon D

Tacod f'(x)= 1

N

B. f(1)=1.

Loi

Tai x =1 thi f'(x) khong xac dinh.

Ciu 3: Tinh dao ham ciia ham sd y =~/1-2x>.

Chon C

Tacod y'= (1-2¢) —4x

—2X

2Wi—2x>  241—2x

N

C. f'(1)=0.

giai

D.sS=w.

D. Khong ton tai.
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Cau4: Tinh dao ham ciia ham sb y =~/x> —4x°.

A y— X —6X> B.y— 1
X —4x° 2VX* —4x°
X —12x* X —6X2

C.y=—7o—.
24/x% —4x°

Chon A

2x—12x°  x—6X’
27 —ax® X —ax

Taco y' =

Cau5: Cho ham s f(x)=+/x*—2x. Tap nghiém S cua bit phuong trinh f'(x)> f(x) c6 bao
nhiéu gia tri nguyén?
A. 0. B. 1. C. 2. D. 3.
Loi gidi
Chon C

x?=2x)' _ _
Ta cod f'(x):< - ): 2X2 2 _ X2 ! i
2«/x —2X 2«/x —2X «/x —2X

Khi d6, f'(x)> f (x) & 21 >x* —2x

<:>x—12x2—2x<:>x2—3»x+1§0<:>3_2\/§§x§3+2\/g
Vi xeZ=x={2}=tap S cb 2 gia tri nguyén.
CAu 6: Tinh dao ham ctia ham sé f (x)=xv/x.
A, 1(x)=2Vx B. f'(x)=2Jx C. fi(x)= 1Y%, D
2 2 2 X
f'(x):\/;—s—@.
Loi giai
Chon B
Taco £(x)=x K 4 x (3R] =¥ 4 x o= fx X3
2Jx 2 2
Cau7: Tinh dao ham ciia ham sd y = x+/x> —2x.
2X—2 3x7 —4x
A,y = ) B. y = )
X —2x NX* —2x
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,2x7—3x

C.y D.y

Loi giai
Chon C

2x—2  x?=2x4x’—x 2% —3x

24/x% —2x a Ix2 —2x IxE—ox

Cau 8: Tinh dao ham ciia ham sd y = (2x —1)N/x* +x.

Taco y' =+x>—2x +x.

4x% —1
24/x% +x
4x* —1

22X +x

A,y =2x* +x —

C.y =2Jx>+x+
Loi giai
Chon C
/
Tacod y' =(2x—1) /x> +x +(2x—1).(\/x2+x)

p— 27
(2x 1)(2x+1):2 NERRIS )

24X +x 2" +x

=2AX* + X+

Cau9: Tinh dao ham ciia ham sd y = —
X +1

A.y'

X
A
(X* + DX +1

B. y =

Cy-——*__ Ly =
Y 2(x* + x> +1 VX241
Loi gidi
Chon B
!/
/ 2 !/
Ta c6 y/:[ 1 _7(“)( +1) _ —(x*+1)
I +1 X' +1 20x* +1(x* +1)

—X

Cau 10: Tinh dao ham cia ham sd y = x_1
VX2 +1
\ 2x , 14x
A.y'= ) B.y'=

x> +1 NS

,2x2—2x—1

N ) VX =2x

B. y/ =2Jx* +x+ 4

D. y/=2Jx> +x +

X
DX +1

D y,_ix(x2+1)'
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20x+1) x> —x+1
C.y=—"C Dy =—-—-——.
VO +1) (x* +1)

Loi giai

Chon B
/ [ X
(x—l)'.\/xz+1—(x—1)(\/x2+1) X*+1—(x-1) N
Taco y'= - = :
(\/x2+1) (\/x2+1)
X+l X 14X
(\/xz—i—l)3 O +1)
A , \ , \ J4 2x—1
Cau 11: Tinh dao ham ciia ham s6 y = )
X+2
A y'= > 2.’x+2. B. y':l. > = X+2.
(2x—1)" V2x -1 2 (2x—1)" V2x -1
C y':lw/XJrz. D. y':l. > ~. X+2.
2 V2x—1 2 (X+2) 2x —1
Loi giai
Chon D
!/
Taco y' = 1 .[Zx—l]:l. 5 2./x+2.
2{2x—1 X+2 2(x+2) 2x —1
X+2
x x> +1
Cau 12: Tinh dao ham ciia ham so y = .
1 X 1 1 X
Ay ==  [— B.y' ==
y'=3 x2+1[ xz] =3 x> +1
1 X 1 1 X 1
C.y-1 1+_]. D.y -1 [x_].
y 2 x2+1[ x2 y 2\ x? +1 X2
Loi giai
Chon A
2
Tacs y'——d—| 52 Xl L)
5 x24+10 X 2\Vx"+1 X
X
, \ , \ £ 1
Cau 13: Tinh dao ham ctaham s y = ———.
) y VX +1=+/x—1
A,y =— ! ) B. y = ,—1 —-
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Cau 14:

Cau 15:

1 1 D. v/ 1

1

C.y = + )
y 4x+1  4dx—1
Loi giai
Chon C
Tacé y— 1 :\/x+1+\/x—1’
IXH1—+/x—1 2

!
:>y’=%(\/x+1+x/x—l)=%[ SR ] CR—

X1 2dx=1) 4+l 4dx—1

3x? 42x +1

243%% +2x% +1

Tinh dao ham cua ham sb f (x)= tai diém x =0.

A. 1(0)=0. B. f'(O):%.
Loi giai

Chon B

Taco f'(x)=

C. Khong ton tai.

!
(3%* +2x +1) 2435 +2%% +1— (3% 4 2x +1).(2 3% +2x° +1)

2
(2 3% + 22 +1)

2
(6% +2)243% + 207 +1— (3x> 4 2x +1)— i L IX

= + :
y 20X +1 0 24/x—1

V3K H2x3 41 9xt+6%° — 9% +8x + 4

2 3x3+2x2+1)2 43 2 1B+ 2x £
4 1
f/(0)=—=—.
=>1(0)=2=7
4 3 N r
Tinh dao ham cua ham so y:—a (a la hang so).
laz_xz
3 3
A v — ax ) B. v/ — ax
Y@ e e
3 a'(3a’ -2
Cyo o D,y ba=2)
2(.512—x2)\/az—x2 2(&12—x2)x/az—x2
Loi giai
Chon A
7a3( [a27x2)v _a3 (_2)() a3X
Taco y'= = — )
a’ —x* Ve —x. (a7 =X (az—xz)m

D. £'(0)=1.
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BAI 3. PAO HAM HAM SO LUONG GIAC

A. KIEN THUC CO BAN CAN NAM

. sinx
1. Giéi han cia

X

Pinhly 1

sin x

x—0 X

Néu tim u(x)—0 thi tim S

i = ux) =1

2. Pao ham ciia ham s0 y =sinx

Pinh Iy 2

\ A . , \ . . \ . /
Ham s6 y =sinx c6 dao ham tai moi x e R va |(sinx) =cosx|.

Néu y =sinu va u=u(x) thi (sinu)/ =u'.cosul.

3. Pao ham cia ham s0 y =cosx

Pinh 1y 3
\ A r \ . . \ / .
Ham s6 y =cosx c6 dao ham tai moi x € R va |(cosx) =—sinx|.
A \ 1 / .
Neéu y =cosu va u:u(x) thi (cosu) = —u'sinul.

4. Pao ham cia ham s0 y =tanx

Dinh ly 4

R X . \ . . \ 1
Ham sd y =tanx c6 dao ham tai moi x =~ +kr va (tanx)/ =—.

2 cos” x

r / /

Néu y=tanu va u=u(x) thi |(tanu) =—5—|.
COoS U

5. Pao ham ciia ham s y = cot x
Pinh ly 5

\ 4 . \ . . \ 1
Ham s6 y =cotx c6 dao ham tai moi x = kr va |(cotx) = ——

Sin~ x

Néu y =cotu vd u=u(x) thi |(cotu) =—
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B. CAU HOI TRAC NGHIEM

Dang 1. Tinh Pao Ham ciia cic ham s6 lwong gics

[

. Phwong phap

Ap dung quy tic tinh dao ham.

Ap dung cac dao ham luong gic co ban.

2. Cac vi du rén luyén ki ning
Vidu 1: Tinh dao ham ctia ham s y =tan7x
Huéng din giai
() g
. cos® 7x - cos?7x
Vidu 2: Tinh dao ham ctia ham sé y = Jeosx
Huéng din giai

!/
,_(COSX) _ —sinx
y'= = .
2+/cosx  24/cosx

Vi du 3: Tinh dao ham cia ham s y = v/cos2x
Hwéng din giai

y' = (COSZX) _ —2sin2x _ —sin2x
2Jcos2x  24cos2x  cos2x ‘
Vi du 4: Tinh dao ham ctia ham s y = /sinx

Huéng din giai

. , (sin X) COSX
y=vsinx =>y'= = .
24/sinx  2+/sinx
Vi du 5: Tinh dao ham ciia ham s y = v/sin3x
Hwéng din giai

_ (sin3x) _ 3c083x
2\sin3x  24/sin3x
Vi du 6: Tinh dao ham cta ham s y =tan® 5x

Huéng din giai
’

(SX) _ 10sin 5x

cos>5x  cos’ 5x

y' =2tan5x.

Vidu 7: Tinh dao ham ctia ham s y = cos[g— 3x)

Huéng din giai

y= cos(§—3x]:> y' :[§—3x] .(—sin[g—kn :3sin(§—3x}

Vi du 8: Tinh dao ham ctia ham s6 y =sin (g - ZX]

Huéng din giai
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y = sin(g— 2xj =co0s2x = y' =-2sin2x.

Vi du 9: Tinh dao ham cta ham sb f(x) =2sin2x + cos2x
Hwéng din giai
y'=2(sin2x) +(cos2x) =4cos2x—2sin2x.

Vidu 10: Cho f(x) =cos® x —sin? x. Tinh f’(gj

Huéng din giai
Cich 1: Gidi bang tw ludn

Ta co f(x) =cos” x —sin® x = cos2x. Do d6 f’(x) =—2sin2x.
Vay | = |=-2sin= = -2.
4 2
Cdch 2: Gidi nhanh bang may tinh
Chuyén sang ché dé rad bang cdch dn phim |SHIFT [MODE|4

Nhép vao man hinh di((cos(X))2 + (sin(X))zj

roi an phim E ta duoc két qua
X T

X=—"
4

M [F] Math &

S (icos(r1IZ-
-2

Vi du 11: Tinh dao ham ctia ham sb y = cos® 4x
Huéng din giai

y= cos® 4x = y'= 3cos? 4x.(cos4x)' =3cos’ 4x.(—4 sin 4x) =—12cos” 4x.sin4x.

[T
if
Vidu 12: Véi y = cos[g—h] thi _\8) c6 gié tri bang bao nhiéu?

i

Huéng din giai
Cich 1: Gidi bang tw ludn

y= cos[%— 2x] =>vy'= 2sin(%— 2xj
y'(E}:Z(sinE—EJ:O; y'(fj =2sin[£—ﬂj £0
8 4 4 3 4 3
| T
y (8
| T
y (4
Cdch 2: Gidi nhanh bang may tinh

Chuyén sang ché dé rad bang cdch dn phim |SHIFT [MODE|4

N—

= =0.

Ne—
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Nhap vao man hinh r0i 4n phim E ta dugc két qua

[F] Math &
[

meloo=(3-27) .
I

3. Bai tap tric nghiém

CAul: Tinh dao ham cia ham s y = sin[%—ﬁ%x ] .

A. y’—3c0s[£—3x]. B. y’——3cos[z—3x].
6 6
C. y':cos[%—3x]. D. y':—3sin[%—3x].
Loi giai
Chon B

!

Tacod y' = [£3x] .cos[ZSx]— 3.cos[£3x].
6 6 6

Cau2: Tinh dao ham cia ham sd y = —%sin[g—xz] .

1 us
A. ’:xcos[zxz]. B. ’:—xzcos[—x].
7 3 Y 2 3
C. y':lxsin[zfx ) D. y’:lxcos T x|
2 3 2 3
Loi giai
Chon A

/

T %2 cos|E—x? :—l.(—Zx).cos T x?|=x.cos|Z—x?].
3 2 3 3

, 1
Taco y'=—.
TN

Ciu 3: Tinh dao ham ctia ham s y = sin (x* =3x+2).

A. )/ =cos(x” —3x+2). B. y'=(2x—3).sin(x’ —3x +2).

C. y'=(2x-3).cos(x* —3x +2). D. )/ =—(2x—3).cos(x* —3x +2).
Loi giai

Chon C

Ta cod )/:(x2 —3x +2)l.cos(x2 —3x +2):(2x—3).cos(x2 —3x +2).
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1

NS

Cau4: Tinh dao ham ciia hams6 y =x”tanx ++/x .
A. y' =2xtanx + ! B y':2xtanx+L
2Jx Jx
C. y'=2xtanx + x” + ! D. y'=2xtanx + X
Y cos’x  24x iR cos’ x
Loi giai
Chon C
/ / ! x2 1
Tacod y' =(x*) tanx+(tanx) x> +(vx| =2xtanx + .
Yy ( ) ( ) ( ) cos x 2\/;
CAu 5:  Tinh dao ham ciia ham sd y = 2cosx?.
A. y'=—2sinx’. B. y'=—4xcosx’.
C. y' = 2xsinx’. D. y' = —4xsinx>.
Loi giai
Chon D
!/
Tacod y’:—2.(x2) .sinx? =—2.2x.sinx*> = —4xsinx’.
A p \ , \ K x+1
Cau 6: Tinh dao ham cua ham s0 y = tan -
1 1
Ay =— B. y' = .
20052 X H1 cos? * 1
2
1 1
C. y/:_—' D- y/:_ .
2cos? X1 cos? X H1
2
Loi giai
Chon A
Y
!
Ta co y/z[tanx—H] _ 12 - ! —
2 cos’ > 2cos’ >
CAu7: Tinh dao ham ciia ham sd y =sin2 +x> .
A. y’:zx—_'—zzcos\&—l—xz. B. )/ =2 - cos/2+x7.
V2 +x 2+x
C. y’:LcostZ—i—xz. D. y = Xt cosy2+x°.
2+x° V24 x?
Loi giai
Chgn C
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2452
(_F—X)COS 2+ x?2 :;cos\ﬂ—l-x2

242 + x* 24x2

!
Ta co y’:<\/2+x2) cos\/Z—l—x2 =

Ciu 8: Tinh dao ham ctia ham s§ y = cos2x +1.

A y,:7sin\/2x+l B y,:sin 2x +1
Vx+1 2x+1
. in+2x +1
C. y'=—sin/2x +1. D. /= SONEY T
7 4 24/2x +1
Loi giai
Chon A

. ’ 2x+1) sin2x 11
Tacod y' =—(2x+1) sin+/2 +1:(—s1nx/2 +l=——.
7 (\/ ! ) \/ ¥ 2/2x +1 ¥ VJ2x +1

Cau 9: Tinh dao ham ciia ham s y = coty/x” +1.

A,y =— al ) B. y' = ol .
Jx? £ 1sin? Jx? +1 Jx? £ 1sin? Jx? +1

1 1

’r_ [
C.y 7_—sin2m' D. y 7sin2m.
Loi giai
Chon A
! X
Tac()y’_( XZH) = NSES al

sin? \/x2 +1 7sin2 \/x2 +1 _7\/)62 —i—l.sin2\/x2 +1 '

Cau 10: Tinh dao ham ctia him s6 y = sin (sin x).

A. y'=cos(sinx). B. )’ =cos(cosx).

C. y' =cosx.cos(sinx). D. y'=cosx.cos(cosx).
Loi giai

Chon C

Taco: y' = {sin(sinx)]/ = (sin x)’.cos(sinx):cosx.cos(sin x).

Cau 11: Tinh dao ham cta ham s6 y = cos(tan x).

A. y'=sin(tanx)-

;.
—- B. y'=—sin(tanx)-——-
cos” x cos” x

C. y' =sin(tanx). D. y'=-sin(tanx).
Loi giai
Chon C
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Tacod y':—(tanx), sin (tan x) = ————.sin(tanx).
cos’ x

CAu 12: Tinh dao ham ctia ham sd y = 2sin’ x —cos2x +x .

A. y'=4sinx +sin2x +1. B. y' =4sin2x +1.

C. y' =4cosx+2sin2x +1. D. y'=4sinx —2sin2x +1.
Loi giai

Chon B

Tacod y' = 2.2(sinx)/.sinx +(2x)/ sin2x +1=4cosxsinx +2sin2x +1

=2sin2x+2sin2x +1=4sin2x +1

Céu 13: Tinh dao ham ctia ham sb y = sin’ [§2x]+1x I

27 %
2 2 2 2
C. y/—2Sin[§—x]cos[g—x]+gx. D. y'=-2sin(7—4x).
Loi giai
Chon A
. 1—cos(m—4
Ta co y:sinz[E—ZxJ+zx—£:M+£x_z
2 27 4 2 27 4

——lcos(w—4x)+£x+[l—£]
2 2 2 4

!

, 1 m 1 =«

== A+ iy |= =L

Suyra y [ZCOS<7I' x)+2x+[2 4]}

:%(w74x)/ sin(7r74x)+§:—25in(7r74x)+§.

Cau 14: Tinh dao him ctia ham s6 y = cos’ (2x —1).

A. y'=—3sin(4x —2)cos(2x —1). B. ' =3cos’ (2x —1)sin (2x —1).

C. y'=-3cos’ (2x —1)sin (2x —1). D. y'=6cos® (2x —1)sin (2x —1).
Loi giai

Chon A

Taco y' = [cos3 (2x— 1)]/ =3cos’ (2x —1)[cos(2x —l)]/
=—6sin (2x —1)cos’ (2x —1)

= 73{2 sin (2x —1)cos(2x — 1)]cos(2x —1)=—3sin(4x —2)cos(2x —1).
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Cau 15:

Cau 16:

Cau l17:

Cau 18:

Tinh dao ham ctia ham s§ y =sin® (1-x).

A. y' =cos’(1-x). B. y'=—cos’(1—-x).

C. y' =—3sin’ (l—x).cos(l—x). D. y’' =3sin® (l—x).cos(l—x).

Loi giai
Chon C
Tacod y' = [sin3 (1 —x)]/ = 3.{sin(1 —x)]l .sin? (1—x)=-3.cos(1—x).sin* (1—x).

Tinh dao ham ctia ham s0 y = tan® x +cot2x .

3tan’ 2

A. y’ =3tan’ x.cotx +2tan 2x. B. y' =- a112 Xy .
cos™ x sin” 2x

3tan’ x 2
C. y'=3tan*x — . D. y' = - .
Y sin? 2x Y cos’x  sin’®2x
Loi gii
Chon D

2
2 3tan” x 2
.2 - 2 .2
sin” 2x cos"x  sin” 2x

Taco y' = (tan3 x +cot2x)/ =3tan’ x(tanx)/ -

P \ , \ A sin x + cosx
Tinh dao ham cia ham s0 y =————.
SIn X —COSX

Ay = —sin 2x B. ) — sin® x —cos® x
| (sinx—cosx)z. ) (sinx—cosx)z.
C. /= 2—2sin2x ' D. /= -2 '
(sinx—cosx)2 (sinx—cosx)2

Loi giai

Chon D
. x/zsin[x —|—E]
Ta co y251nx+cosx: 4 :—tan[x—i—z]
sinx —cosx *\/ECOS[erE] 4
4
1 1 -2
Suyra y'=— =— =

2 2 °
T . 2 . 2
2 — mx — X
[ ] [COSX sin x] (S COS )

V2

Tinh dao ham cua ham sb y = 2 .
tan(l—Zx)
4x —4
Ay =—F . B,y =———.
Y sin? (1—2x) Y sin (1—2x)
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Cau 19:

Cau 20:

—4x —4
C.y=——. D.y=————.
7 sin® (1—2x) 7 sin® (1—2x)
Loi giai
Chon D
;o4 b
Tacod y' = “2ftan(1-2x))  Teos’(1-2x) 4
e tanz(l—Zx) - tanz(l—Zx) B sin2(1—2x)'
Tinh dao ham cua ham sb y = cos2x .
3x+1

A —2(3x +1)sin 2x —3cos 2x B. —2(3x +1)sin 2x —3cos 2x

Yy = . Sy = .

(3x +1) 3x+1

C. v —(3x +1)sin 2x —3cos2x D. ./ 2(3x +1)sin 2x +3cos2x

Yy = . .y = .

(3x+1)’ (3x+1)
Loi giai
Chon A
Ta cé o (cos2x)/(3x+1)—(3x+1)/.0052x —2(3x+1)sin2x—30052x
y — = .

(3x +1)’ (3x +1)

Cho f(x)=2x>—x+2 Vi g(x)= f(sinx). Tinh dao ham ctia ham s6 g(x).

A. g'(x)=2cos2x —sinx. B. g'(x)=2sin2x +cosx.

C. g'(x)=2sin2x —cosx. D. g (x)=2cos2x +sinx.
Loi giai

Chon C

Tacod g(x)=f(sinx)=2sin’ x —sinx +2

!/
=g'(x)= <2sin2x—sinx+2) = 2.25in x.cos x — cos x = 25in 2x — cos X.

Dang 2. Tinh dao ham tai mjt diém

1. Phwong phap

2. Cac vi du rén luyén ki ning

3. Bai tap tric nghiém

Caul:

Tinh dao ham cua ham sb f(x)=35sinx —3cosx tai diém x = g
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Loi giai

Chon A

Tacod f'(x):(Ssinxf3cosx), :S(Sinx), 73(cosx)/ =5cosx +3sinx .

Suy ra f’

T :5cos£+3sin£:3
2 2 2

Cau2: Tinh dao ham cia ham sd f(x)_2sin[3?7r—2x tai diém x:—%.
A p[-T|=a B ,_3]__4 C f[_z] D f[_ﬁ]__z
f[ 5] f[ . =3 S5
Loi giai
Chon A
3 NG NE 3
Tacod f'(x)= 2sin[12x]] _2[12x] cos[lzx]_4cos[lzx].
5 5 5 5
Suy ra 1’ —1]——4005[3—7T+2—7T]——4c057r—4.
5 55
Cau3: Hamsd f(x)=x* c6 dao ham la f’(x), ham sd g(x):zx+sin“'2_x c6 dao ham 1 g'(x).
!
Tinh gié tri biéu thire p— ).
g(1)
A. P:%. B. P=2. C.P--2. D. P:—%.
Loi giai
Chon B
!/
Tacod f/(x)=4x" va g’(x)—[2x+sin7;—x] :2+%.cos%.
/
1
SuyraP:f,(): 4 =2.
g(1) 2+ Lcos ™
2
Cau4d: Ham sb f(x)=4x c6 dao ham 1a s'(x), ham s6 g(x):4x+sin% 6 dao ham 1a ¢'(x).
/
12 2
Tinh gia tri bi€u thurc P:f,< )
g'(2)
A P=1. B.P=—10 c.p=1% D.p=L.
164 17 16
Loi giai
Chon A
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Tacod f'(x)=4 va g'(x):4+§cos%

/
2
SuyraP:f,(): 4 =1
g(2) 4+zcosE
4 4

Ham sd f(x)=asinx+bcosx+1 c6 dao ham 1a f'(x). Pé s/'(0)== va f

trj cia « va b bang bao nhiéu?

A a:bzﬂ. B azﬁ;b:—ﬂ.
2 2 2
C.a:l,b:—l. D.a:b:l
2 2 2
Loi giai
Chon D
1
o) = L
r(0)=1

Tacod f' (x)=acosx—bsinx. Khi do

acos0—bsin0 =
=4

+bcos R ol ) 4=

1
e[

asin [——

Cho ham s6 y = f(x)—cos’x V6i f(x) 1a ham sd lién tuc trén R. Trong cac biéu thic
duéi day, biéu thirc ndo xac dinh ham sé £ (x) thoa man y'(x)=1 véi moi x e R ?
A. f(x):x+%cos2x. B. f(x):xf%COSZx. C. f(x)=x—sn2r. D.
f(x)=x+ sin2x.
Loi giai
Chon A
Taco y'(x)= f'(x)+2sinxcosx = f’(x)+sin2x.
Suyra y'(x)=1¢ f'(x)+sin2x =1 f'(x)=1-sin2x.

Dén day ta an luot xét timg dap an, vi du xét dap an A ta co

/
()= [x —&-%cost] =+ L{eos2x) =1-sin2v (thoa min)

Dang 3: Gidi phwong trinh £(x)=0

1. Phwong phap
v" Tinh dao ham f’(x)
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v Dé giai phuong trinh f’(x)=0, ta 4p dung cach gidi cac phuong trinh lugng gidc co ban va
mot s6 phuong trinh lugng giac thuong gap.

2. Cac vi du rén luyén ki ning

Vidu 1: Véi y= sin(g—%xj thi phuong trinh y'=0 c6 nghiém la:

A. x:g—k2n,keZ. B. x:§+k2n,keZ.

C. x=—§—k2n,keZ. D. x=%+k2n,keZ.
Huéng din giai

PAP AN C

=sin E—lx = ’—_—lcos E—lx
Y 3 2 Y 2 3 2
y'=0< cos E—lx :0<:>£—lx:E+kn<:>x:—£—k2n,keZ.
3 2 3 2 2 3

Vidu2: Véi y= cos[z?n+ ZXJ thi phuong trinh y'=0 c6 nghiém la:

A. x:—£+k£. B. x:—£+kn. C. x=£+k£. D. x=—£+k2n.
3 2 3 3 2 3
Huéng din giai
DPAP AN A

y =cos 2—1T+2x =y’ '=-2sin 2—Tt+2x
3 3
y':0<:>sin[2?n+2x]:0<:>2?n+2x:kn
©2x:—2—n+kn©x:—£+ﬁ,keZ.
3 3 2

Vidu 3: Ham s6 y = cot? % nghi¢ém cua phuong trinh y'=0 la:

A. 2n+km. B. n+km.
C. 2n+k4r. D. Mot két qua khac.
Huéng din giai
PAP AN C
COSi
y=cot2£:>y'=2cot£. L . 1 4
4 4 4 .2 X 2 . 3X
sin- — Sin- —
4 4

y'=0<:>cos§:0<:>x:2n+k4n,keZ.

Vi du 4: Giai phuong trinh: f'(x): 0, biét f(x): COSX —SinX + X.

A.x=k2n;x=g+k2n;keZ. B.x=g+kn;keZ.
C.x:kn;x:%+kn;keZ. D. x=km; keZ.
Huéng din giai
DAP AN A
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Ta co: f’(x):—sinx—cosx+1.

1
Vay: f'(x =O<:>sinx+cosx=1<:>sin[x+£J=—
( ) 4)
x+-="4kon  [x=k2n
S 4 =S - .
n 37 Xx=—+k2x
X+—=—+k2n 2
4 4
, e sin2x 3 C o2 A ‘n . 1k \ \
Vidu5: Giast f(x)= G TCOSXHIX. Khi do tap nghi¢m cua bat phuong trinh £'(x)>0 la:
A. [—1;1]. B. @. C. (—oo;+oo). D. (O;+oo).
Hwéng din giai
PAP AN C
Ta co: f( )zsm2x—cosx+—x
4

) f’(x):lcos2x+sinx+§.
2 2
/ 1 . 3
° f(x)20<:>—cos2x+smx+—20
2 2

& 1-2sinx” +2sinx+3>0 < sinx” —sinx-2>0 (%)
Dit t=sinx,-1<t<1, phuong trinh tr& thanh: > —t-2>0<-1<t<2 (so diéu kién ta dugc
nghiém -1<t<1).
Do d6 (*)@—1Ssinx£l<:>Vxe(—oo;+oo).

Vidu 6: Voi f(x) = s1n33x +cosx —\/g(sinx + Coij thi tdp nghiém cua f'(x) =0 la:

AT T kenl B. [kZ kez!.
8 2°2 2

C. {kn, ke Z}. D. R.
Huéng din giai
PAP AN A

Ta c6: f(x) = Sm33x + cosX —\B(sinx N 00;3)(]

f’(x) =cos3x—sinx—\/§(cosx—sin3x)
f'(x) =0 cos3x—sinx—\/§(cosx—sin3x) =0

<:>cos3x+\/§sin3x:sinx+ 3cosx
1 3. 1. 3

< —C083Xx +——sin3X = —sinX + —CoSX
2 2 2 2

T LT T . . T
<:>cosgcos3x+sm§sm3x:cosgsmx+s1n§cosx

Gido vién cé nhu cau sé hitu file word vui long Trang 426
lién hé. Face: Tran Dinh Cu. SPT: 0834332133



i . b
< cos| 3x—— |[=sin| X +—
T T

3X—£=—£+X+k27‘t x:£+kn
3 6 12

3. Bai tap Tric nghiém
Cau 1: Cho ham s y = cos® x + sinx. Phuong trinh y'=0 c6 bao nhiéu nghiém thudc khoang (0; ).

A. 1 nghiém. B. 2 nghiém.
C. 3 nghiém. D. 4 nghiém.
Huéng din gidi
PAP AN C
y'=—-2cosxsinx +cosx = cosx(l —2sinx)
X = g +km
cosx =0
y'=0o | ol x=2+K2n i(keZ)
sinx = 5 6
X = S—TE +k2m
Vixe(O;n)=>x e {%,g,%} . Vay ¢06 3 nghiém thudc khoang (0;r)

CAu 2: Cho ham s6 y=(m +1)sinx + mcosx —(m +2)x +1. Tim gia tri cia m dé y'=0 ¢co nghiém?

< _

A. m= 1. B. m>2.
m >3

C. -1<m<3. D. m<-2.

Huéng din giai
DAP AN A
y'=(m+1)cosx —msinx —(m +2)
Phuong trinh y'=0 < (m +1)cosx —msinx = (m +2)
Diéu kién phuong trinh c6 nghiém 1a a” +b% > ¢
<-1
<:)(m+1)2+m22(m+2)2 om?-2m-3>0< m
m2>>3

COSX

\/cos2x
duong tron lugng giac ta dwge miy diém phan biét?

A. 1 diém. B. 2 diém.

C. 3 diém. D. 4 diém.

Huéng din giai

Cau 3: Cho ham s6 f(x)= . Biéu dién nghiém ciia phuong trinh lugng gidc f'(x)=0 trén

DAP AN B

i 1
o ) _ Y A
f!( ) sinX.A/COS2X —CcoSX oS ( SIHZX)

COS2X %/cos 2x

f(@:Oc;x:kmkeZ

sinx
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Ta biéu dién duoc 2 diém phan biét trén duong tron lugng giac.
Céu 4: Cho ham s f(x)=-cosx +sinx —cos2x. Phuong trinh f'(x)=1 tuong duong véi phuong
trinh nao sau day?
A. sinx =0. B. sinx-1=0.
C. (sinx—l)(cosx—l):O. D. cosx=0.
Huéng din giai
DAP AN C
f’(x) =sinx + cosx + 2sin2x

f’(x):1<:> sinx + cosx +2sin2x =1

bat t=sinx + cosx (|t|§\/5):sin2x:t2—l
Khi d6 phuong trinh < 2> +t-3=0< 3

n x=k2n
Véi t=1&sinx +cosx =1 < 2sin[x+zj=l<:> . (keZ)

x=—+k2mn
2

Nghiém trén cling 1a nghiém cua phuong trinh (sin X — 1)(cosx - 1) =0.

COS3 X

Cau 5: Cho ham s f(x):2 +sin® x—2cosx —3sinx. Biéu dién nghiém cua phuong trinh

lugng gidc f'(x) trén duong tron ta dugc may diém phan biét?

A. 1 diém. B. 2 diém.
C. 4 diém. D. 6 diém.

Huéng din giai
DAP AN B

f’(x) =2sin’ x —3cos’ x

f’(x)=0<:>tan3x=§<:>tanx=i/§.
2 2

Vay ¢6 hai diém biéu dién nghiém trén duong tron luong giac.

Gido vién cé nhu cau sé hitu file word vui long Trang 428
lién hé. Face: Tran Dinh Cu. SPT: 0834332133



BAI 4. VI PHAN
A.KIEN THUC SACH GIAO KHOA CAN NAM
1. Dinh nghia
Cho ham sd y = f(x) xac dinh trén (a;b) va c6 dao ham tai x € (a;b). Gid s Ax 1a s6 gia cua x.

Ta goi tich f'(x)Ax 1a vi phan clia ham sO y = f(x) tai x img voi sO gia Ax, ki hiéu 1a df (x) hogc

dy, tirc la @ |dy =df(x) = f'()Ax |

Chu y:
Ap dung dinh nghia trén vao ham s6 y=x ta co
dx:d(x):x'Ax:l.Ax:Ax.
Do d6, véi ham sb y = f(x) taco
dy = df(x) =f (x)dx.

2. Ung dung phép tinh gin diing

f(x, +Ax) = f(x) +f'(x,)Ax

B. PHAN LOAI VA PHUONG PHAP GIAI TOAN TRAC NGHIEM

Dang 1: Tim vi phén ciia ham s6 y=f(x)

1. Phuwong phap
v Tinh dao ham y=f(x)
v' Vi phan cia ham sb y=f(x) tai x & df(x)=f"(x)dx
v' Viphan clia ham sb y=f(x) tai x 0 la df(x,)="f'(x,)dx
2. Cac vi du rén luyén ki ning
Vi du 1: Vi phan ciia ham sb f(x) =3x% —x tai diém x=2, tmg v6i Ax=0,1 la:
A. -0,07. B. 10.
C. 11 D. -0,4.
Huéng din giai
PAP AN C
Taco: f'(x)=6x-1=1f"(2)=11

df(2)= f’(2)Ax =11.0,1=1,1
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Vi du 2: Viphan cia ham s6 y =2x> _2+ 5 bang biéu thirc nao sau day?
X

A. dy= 10x* + 245 |dx. B. dy= 10x* —2 Jax.
2 2
X X
) 2

C. dy=|10x" +—= |dx. D. dy=| 10x +— |dx.
X2 X2

Huwéng din giai
PAP AN C

2 . 2 on
y=2x> -Z+5thi y’'=10x* +=. Vay dy :(10;;4 +%de.
X X X

Vidu 3: Viphan ciia ham s6 y =+x?> —5x bang biéu thirc nao sau day?

1 2x -5
A. dy =————dx. B. dy =———dx.
2\jx2—5x Vx2—5x
C. dy:—ﬁdx. D. dy:ﬁdx.

24 x% —5x 2\/x2 —5x

Huéng din giai
DAP AN D

y =vx? —5x thi y’=&. Viay dy=£dx.

2x% - 5x 2/x% - 5x

Vidu 4: Viphan cia ham sé y= % bang biéu thirc nao sau day?
X —

A. dy= —*dx. B. dy = —de.

(2x-1)° (2x-1)’

C. dy :——zdx. D. dy :—2dx.
(2x-1) (2x-1)

Huéng din giai

DAP AN B
2x+3 8 8

y= thi y=——— . Viy dy=————dx .
2x-1 (2x-1)° (2x-1)°

Vidu 5: Viphan cia ham sd y =tan5x bang biéu thirc ndo sau day?

A. dy= dx. B. dy= X dx.
cos” 5x cos® 5x
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5 5

C.dy=- S—dx. D. dy=- ——dx.
cos” 5x sin” 5x
Huwéng dan giai
DAP AN A
y=tan5x thi y'= . Vay dy = dx.
cos” 5x cos” 5x

Vidu 6: Viphan ctia ham sd y =+/cosx bang biéu thiic nao sau day?

COSX sinx

A. dy=——-"_dx. B. dy=———dx.

2+/cosx 24/cosx

—sinx —sinx

C.dy= dx. D. dy= dx.

4 cosx 24/cosx

Huwéng dan giai

DAP AN D

y =+/cosx thi y’=ﬂ.V€1y dyzﬂdx.

24/ cosx 2+/cosx

Vidu 7: Viphan ctia ham s6 y =sin [g - 2x] bang biéu thirc ndo sau day?
s T
A. dy=cos[§—2dex. B. dy =—200$(§—2x]dx.

C. dy=—cos(§—2x]dx. D. dy=2cos(§—2x}dx.
Huwéng dén giai
PAP AN B

y:sin(g—ij thi y’:—zcosg—zXJ. Vay dy:—ZCos[g—ijdx.

Vi du 8: Cho ham s6 y = 5sin2x. Vi phan cta ham s6 tai x =§ la:

A. dy =5dx. B. dy =10cos2xdx.
C. dy =—-10cos2xdx. D. dy =-5dx.

Huwéng dan giai
PAP AN D

y =5sin2x = y'=10cos2x.
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dy = y'dx = dx =10cos2xdx.
Vi phan cua ham tai x = g; dy = 10003[2.§de.
dy = —5dx.

Vidu9: Chohamsd y= x+3 . Vi phan ctia ham s6 tai x =-3 la:

1-2x
1 1
A. dy=7dx. B. dy =7dx. C. dy=—7dx. D. dy =-7dx.
Huwéng din giai
DAP AN A
X+3 7 7 1
1-2x (1_2X)2 49 7

= Vi phan ctia ham s6 tai x=-3 la: dy :%dx .

Vidu 10: Cho ham s y =sin(sinx). Vi phn ctia ham s tai x 1a:

A. dy= cos(sin x)dx. B. dy = sinx(cos x)dx.

C. dy= cos(sin x)cos xdx. D. dy = cos(sin x)sin xdx.
Huwéng din giai

PAP AN C

Vidu 11: Cho ham sd y = tan Jx. Vi phan cta ham s tai x 1a:

1 1
A, dy=—F+———dx. B. dy=————dx.
2\/; cos\/; 2\/; cos’ X

C.dy= ;dx D. dy= ;

| 2\/; cos’ \/; ' ) 2\/; cos’ \/;dx '

Huéng din giai
PAP AN C
y:tan\/;:> y':;.
2\/; cos’ \/;

1

dy =————=dx.
d 2\/;cos2 \/;

Vidu 12: Cho ham sd y = cos?2x. Vi phan ctia ham s tai x la:
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A. dy =4cos2xsin2xdx. B. dy =2cos2xsin2xdx.

C. dy =—4cos2xsin2dx. D. dy =—2cos2xsin2xdx.
Huwéng dan giai

PAP AN C

y= cos?2x = y'=-2co0s2x.2sin2x = —4 cos2x sin 2x.

dy =—4cos2xsin2dx.

Vi du 13: Vi phan ctia ham s6 y =v/x% +3x -1 la:

1 2x+3

A. dy =—————dx. B. dy = ———=dx.
\/x2+3x—1 \/x2+3x—1
C. dy:;dx. D. dy:de.

2Wx2 +3x -1 2Wx2 +3x -1
Huwéng dan giai
DAP AN D

Ta co:

2 !/
! X +3x—1)
y= x2+3x—1:dy=( x2+3x—1) dx=( dx = 2x+3 dx
2Wx%+3x-1 2Wx%+3x—1

Vi du 14: Vi phan ctia ham s6 y =v3x+1 ++x +1 la:

1

3 1 3
A. dy= + dx. B. dy:(—+—jdx.
(2 3x+1 2 X+1J AV3x+1 Vx+1

1 1 1 1
C. dy= + dx. D. dy:(—Jr—]dx.
(2 3x+1 2 X+1J V3x+1 Ax+1
Huéng din giai
DAP AN A.

Ta c6:

y=~v3x+1+ x+1:>dy:(\/3x+1+\/x+l)'dx: (3X+1) +(X+l) dx

2W3x+1 24x+1

—[ 3 + 1 ]dx
2WB3x+1 24x+1
\/x2 —-2x+3

2x +1

Vi du 15: Vi phén cia ham s6 y = la:
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x—7 3x—=7

A. dy= dx. B. dy = dx.

(2x+1)"Vx? ~2x+3 (2x+1)"Vx® —2x+3
3x—-17 (3X—7)\/X2—2X+3

C. dy :—2dx. D. dy = 5 dx.
(2x+1) (2x+1)
Huwéng din giai
DAP ANB
[.2
X“—=2x+3 3x-7
TacHd: y=——=dy=y'dx = dx.
2x+1 (2x+1)"Vx® —2x+3
) 10
Vidu 16: Viphan cia ham so y =(\/x2 +1+ x) la:
5 10
5( x2+1+x) 5(\/X2+1+X)
A, dy=———""dx. B. dy = dx.
Vx2+1 \/x2 +1
9 10
10( x* +1+xj 10(\/){2 +1 +xj
C. dy= dx D. dy= dx.
X2 +1 X% +1
Huwéng din giai
PAP AN D
10
Ta co: y:(\/xz +1+Xj
10
9 10(\/x2+1+xj
:>dy=y'dx=10[\/x2+1+xj { +1]dx= dx.

x> +1 x> +1
3. Bai tip rén luyén toc do

2

Céu 1: Cho ham s y=-—"_ Vi phn cta ham s tai x la:
1+x
A. dy=_—42dx. B. dyzLdex.
(1+x2) (1+x2)
C. dy:;dx. D. dy= _42 dx.
(sz)z 1+x

Huwéng din giai
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DAP AN B

Céu 2: Vi phan ctia ham sb y _xrl la:
X2 +x-2
A. dy =2"—2"25dx. B. dy =L52dx.
(x2+x—2) (x2+x—2)
p— 2 j— f—
C. dy = 2X—+XidX. D. dy = de.
(X2+X—2) (X2+X_2)

Huéng din giai
DAP AN A

’

2x+1)((x2+x—2)—(2x+1)(x2+x—2)

Taco: dy=y'dx=

2 2
(x +x—2) (x +x-2

Ciu 3: Viphan ciia hamsé y = (5x—3) 9x? +1 la:

—2x+3 90x% —27x +5
A dy=—"""(x. B. dy=——"""""{x
24/9x2 +1 Vox? +1
2
C. dy:—;dx. D. dyzﬂdx.

Jox? +1 Jox2+1
Huwéng dén giai
DAP ANB
Ta co:

dy =y'dx = (5x—3)' VOx? +1 +<5x—3)(\/9x2 + l)ldx

(9x +1)

9x% +1+(5x - 3
( 209x2 +1
=5V9x% +1+
)\]9x +1

(5%
5(9x +1)+(5x 3 X 90X —27x 45

Vox? +1 Vox? +1

Cau 4: Vi phan ctia ham s0 y =sin? x + cos2x —x la:

= 54/9x> +1+(5x 3). 18x

A. dy =(1-cos2x)dx. B. dy =(x +sin2x)dx.

2
_ 2x° —2Xx de

) 2Wox? +1
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C. dy:—(sin2x+1)dx. D. dy:(sin2x+l)dx.
Huwéng dén giai
PAP AN C
Ta c6: dy =y'dx = [2sinx(sinx)' —sin2x.(2x) ~ l}dx
= [Zsinxcosx —2sin2x — l}dx = —(sin2x + l)dx .

Céau 5: Viphan ctia ham s6 y =+1+2tanx 1a:

tanx 1+tan” x
A. dy =———=dx. B. dy =—————dx.
W1+ 2tanx 241+ 2tanx
2
C. dyzﬂdx. D. dy= I+tan”

—dx
W1+ 2tanx

Huwéng dan giai

A/1+2tanx

DAP AND
Taco: y= 1+2tanx:>dy=y'dx=(\/1+2tanx) dx

~ (1+2tanx)/ e 1+ tan2 x i

2+/1+2tanx V1+2tanx

_ 2
Cau 6: Viphan cta ham so )/:ZZZ;JrX la:
x“ -1
f— 2 — —
A. dy=2x—6xz+zdx. B. dy=6x—+22dx.
(x2 —1) (x2 —1)
— 2 —
C. dyz-ZX_—idx, D. dy=2X_X:1dX
(x2 —1) (x2 —1)
Huwéng dan giai
DAP AN A
_ 2 _ 2Y a2
Ta co: y=—2 22X+X =dy=y'dx= 2-2x4x7 22X+X dx:—2X 6X2+2dx.
X" - x“ -1 (xz—l)

Céau 7: Cho hamsé y = f(x)=(x- 1)2 .Biéu thirc ndo sau day chi vi phan ctia ham s f?
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A. dy=2(x—1)dx. B. dy:(x—l)2 dx.
C. dy=2(x—-1)dx. D. dy =(x-1)dx.

Huwéng din giai
DAP AN A

Cau 8: Cho ham s y= f(x) duoc xac dinh béi biéu thirc siny =cosx va 0<Xx,y< g Chon két qua

dung:

A. y'=tanx. B. y'=—tanx. C.y =1 D. y'=-1.
Huwéng din giai

PAP AN D

cosydy = —sinxdx.
, —sinx —sinx —sinx —sinx

R cosy _\/l—sinzy :\/l—coszx B |sinx|

=-1

Cau 9: Xétham sé y=f(x)=v1+cos?2x. Chon cau diing:

—sin4x —sin4dx

A. df(x)=————dx. B. df(x )= ————=dx.
( ) 2\/1+cosz2x ( ) \/1+00522x
C. df(x :ﬂdx. D. df(x :ﬂdx.
( ) \j1+cos22x ( ) \j1+cos22x
Huwéng din giai
DAP AN B
df(x) _ (1+c0s2 2x) _sindx i

2\/1+cos22x :\/1+00522x

Céu 10: Vi phan ciia ham s y =2x° - Jx +1 bang biéu thirc nao sau day?

A. dy=[6x2 . +1de. B. dy=(6x2 +

23x 2\1/§ de'

C. dy= [6){2 A jdx. D. dy :[6)(2 —ijdx.

24x Jx
Huwéng dén giai

DAP AN C
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y:2x3—\/;+1:>y':6x2—

1
x|

Do do: dy =(6x2 -

2 Hd

Cau 11: Cho hamsé y :% . Vi phan ctia ham s6 tai x=-3 la:
—zX
1
A. dy= 7dx. B. dy =7dx.

C. dy =——dx. D. dy =-7dx.

Huwéng din giai

DAP AN A

Ta co y'=+:>y'(—3)=%. Do d6 dy=%dx.

(1-2x)°

Cau 12: Viphan cua y =tan5x la:

A. dy= X dx. B. dy=- > dx
cos? 5x sin” 5x

C. dy= > dx. D. dy=- > dx.
cos? 5x cos® 5x

Huéng dén giai

PAP AN C

—- Do d6 dy = >
cos” 5x cos” 5x

y=tan5x=>y'= dx

Ciu 13: Cho ham s6 y = cos® 2x . Vi phéan ctia ham sb 1a:
A. dy =4cos2xsin2xdx. B. dy =2cos2xsin2xdx.
C. dy=-2cos2xsin2xdx. D. dy =-2sin4xdx.
Huwéng din giai
DAP AN D
Taco: dy = d(cos2 2x) =2c0s2x.(cos2x)"'dx = —4 cos2x.sin 2xdx = -2 sin4xdx.

Céu 14: Cho ham sb y = tan/x . Vi phan cua ham s6 a:
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1 1
A. dy =mdx. B. dy =mdx.
C. dyzédx. D. dyzédx.
2\/; cos\/; 2\/; cos’ \/;
Huwéng dén giai
PAP AN D

Tacé : dy :d(tan\/;):(;].(\/;)'dx -

1
——dx.
cos’ \/; 2\/;.0052 \/;

2

Cau 15 : Cho ham sé y =" Vi phan ciia ham s la:
1+x2
A. dyzixzdx. B. dy= 4 dx.
(1+x2) (1+x2)
C. dy= _42dx. D. dy:LXz.
1+x (l+x2)

Huéng dén giai

PAP AN D
2
Tacod: dy=d b P 0 S Y
1+x? 1+ x> )2
Dang 2: Tinh gin diing gia tri ciia mdt biéu thirc
1. Phwong phap

Lap ham s6 y = f(x) va chon x,, Ax mdt cach thich hop
1. Tinh dao hAm f’(x),f’(xo)vé f(x,)
2. Gia tri gan dang cta biéu thirc P = f(xq + Ax) ~f(x,) +f'(x()AX.
2. Cac vi du rén luyén ki ning
Vi du 1: Dung vi phéan tinh gan ding %/26_7 c6 gia tri la:
A. 2,999. B. 2,98. C. 2,97. D. 2,89.
Huwéng din giai
PAP AN A

Xét £(x)=x thi £'(x)=—— . Cho x, =27, Ax=—0,3,

3l
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Theo cong thire gin dang f(x, +Ax) = f'(x )-Ax +1£(x,)

=30273= %/E+%(—0,3) ~2,999.
Vi du 2: Dung vi phan tinh gan ding sin29° ¢6 gia trj 1a:
A. 0,4849. B. 0,5464. C. 0,4989. D. 0,4949.
Huéng din giai
PAP AN A
. s s

Xeét f(x)=sinx vO1 29°=————(rad).

(X) Sin x 6 1 ( )

Co f’(x) = COSX.

Chon x|, T ,
6

—i:>sin r_© zsin£+cos I . _ T ~(0,4849.
180 6 180 6 6 180

3. Bai tip rén luyén toc do

AX =

Céau 1: Dung vi phan tinh gan ding c6 gia tri la:

0,9995
A. 1,0005. B. 1,005. C. 1,0015. D. 1,05.
Huéng dén giai
DAP AN A
1

Xét ham sb f(x):%: f'(x)z—x_2

Ta co: — = £(1—0,0005) ~ f(1)—f'(1).0,0005 =1+1.0,0005 =1,0005.

0,9995
Ciu 2: Dung vi phan tinh gin ding cos45°30' o gia tri 1a:
A. 0,7. B. 0,70009. C. 0,7019. D. 0,8.
Huwéng din giai
DAP AN B
Xét ham sb f(x) =COosX = f'(x) = —sinx.
Khi d6

3,14

c0s45°30' = f(45° +30°) ~ f(45°)+ f'(45°).T: 0.7009.
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Céu 3: Dung vi phan tinh gin dang co gia tri la:

1

J203

A. 0,7. B. 0,7009. C. 0,7019. D. 0,8.
Huwéng din giai

DAP AN B

1

ﬁj

Xéthamsd f(x)=

1
20,3

Khi do:

=£(20,25 + 0,05)~ f(20,25) + f'(20,25).0,05 =0,222.
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BAI 5. DPAO HAM CAP HAI
A. KIEN THUC SACH GIAO KHOA CAN NAM
I. Dinh nghia
Gia stt ham s y =f(x) c6 dao ham tai mdi di€m x &(a,b). Khi do, hé thic y'=f'(x) xac dinh mot
ham s6 mdi trén khoang (a,b). Néu ham sd y'=f '(x) lai c6 dao ham tai x thi ta goi dao ham cap
hai cia ham s6 y = f(x) tai x va ki hiéu la y" hodc f"(x).
Chu y
¢ Dao ham cdp 3 cia ham s0 y = f(x) duoc dinh nghia twong tw va ki hiéu y" hoac f"'(x)
hoac f(s)(x)
e Chohamss y= f(x) c6 dao ham cdp n -1, ki hiéu f(n_l) (x )
(n eN,n> 4). Néu f(n_l) (x ) c6 dao ham thi dao ham cta n6 dwgc goi 1a dao ham cdp n cua

y:f(x), ki hiéu y(n) hoac f(n)(x).

) (3) (1))

II. Y NGHIA CO HOC CUA DAO HAM CAP HAI
DPao ham cdp hai f "(t) la gia tdc tic thoi cua chuyén dong s=f (t) tai thoi diém t.
B. PHAN LOAI VA PHUONG PHAP GIAI TOAN TRAC NGHIEM

Dang 1: Tinh dao ham cip cao cia ham sg y =f (x)

1. Phuong phap
v" Tinh dao ham cap 1: f'(x)

v" Tinh dao ham cip 2:f"(x) = [f'(x)]

v Tinh dao ham cap 3: ¥ (x) = [f"(x)]

v Tinh dao ham c4p 4: £ (x) = [fm(x)}

v Tinh dao ham dén cap dwoc chi ra
2. Cac vi du rén luyén ki nang
Vi du 1: Dao ham cap hai ctia ham s6 f (x) = %XS —3x? —x +4 bing biéu thitc ndo sau day?
A. 16x° -6. B. 16x° —6x. C. 4x’ -6. D. 16x” 6.

Huwéng dan giai
DAP AN A
f(x) =ix5 —3x%>—x+4 thi f'(x) =4x* —6x -1, do do: f"(x) =16x> —6.
5

Vi du 2: Dao ham cdp hai ctia ham s8 y = cos2x bang biéu thitc nao sau day?

A. —2sin2x. B. —4cos2x. C. —4sin2x. D. 4cos2x.
Huwéng dan giai
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DAP AN B
y =cos2x thi y'=-2sin2x. Do d6 y"=—4cos2x.

Vi du 3: Cho ham s8 f(x):%x3 +%x2 —12x—1. Tap hop céc gia tri x d€ dao ham cdp 2 cta f(x)

khong am la:
A. —oo;—l . B. l;-i—oo .
2 2

PAP AND

C. {l;-i-oo]. D. {—l;—i-ooj.
2 2

Huwéng dan giai

f(x)=%x3+%x2 —-12x -1 thi f'(x):x2 +x—12; f”(x):2x+1.
Do dé f”(x)20<:>x2—l.
2

Vidu4: Chohamsd y= L Tinh y"?

X+1
A y'= 2 ;- B y'= 2 T C y"= _23. D. y"= _24.
(x+1) (x+1) (x+1) (x+1)
Huwéng dan giai

DAP AN B
Tacod: y'=- 23y”= 2 T

(x+1) (x+1)
Vi du 5: Cho ham s3 y = )’:i Tinh M=2(y')" +(1-y).y".
A. M=0. B. M=1. . M=—1. D. M= —.

x+4 (X+4)
Huwéng dan giai

DAP AN A
Taco: y'= 2:>y” __ 14 3

(x+4) (x+4)
Lai c6 l—y:I—X_3: !

x+4 x+4
2 49 7 14

Vay: M=2(y') +(1-y)y"=2. + - =0.

( ) ( ) (x+4)4 x+4 (x+4)3
Vi du 6: Cho ham sd y=%x2 +x+1.Tinh y? -2y.y".
A.0. B. 2. C. -1. D. 1.

Huwéng dan giai
DAP AN C
Taco: y=x+1=y"=1.
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Vay: y'2—2y.y”=(x+1)2—2[%x2+x+1j.1:x2+2x+1—x2—2x—2:_1.

Vidu 7: Cho ham sd y =xsinx. Tinh xy —2(y’—sinx)+xy".
A. 1. B. 0. C.2. D. sinx.
Huwéng dan giai
DAP ANB
Ta co: y'=sinx +cosx = y" =cosx +(cosx—xsinx) =2CosX — XSsinx.
Vay:
xy—2(y’—sinx)+xy”:xzsinx—Z(sinerxcosx—sinx)+2xcosx—x2 sinx=0.Vi du 8 Cho ham s&
y= Asin(o)x + go).Tinh M=y"+o%y.
A. M=1. B. M=-1.
C. M=cosz(mx+4). D. M=0.
Huwéng dan giai
DAP AND
Ta cé: y':Acocos((ox+(p):> y' =—Aw’ sin((ox+(p)
:>y"+032y:—Aoo2 sin(oox+(p)+Aoo2 sin(mx+(p):O.

Vidu9: Cho ham sd y =sin2x —cos2x . Giai phuong trinh y" =0.

A x=+14K2n keZ B. x=L+kZE keZ
4 8 2

C.x=g+k2n,keZ. D.x=§+kn,keZ.
Huéng dan giai

DAP AN B

Ta cd: y' =2c0s2x +2sin2x = y" = —4sin2x + 4 cos 2x.

Phuong trinh y" =0 < —4sin2x +4cos2x =0 & Sin(Zx _EJ -0

<:>2x—£:kn<:>X:E+k£;keZ.
4 8 2

2
Vi du 10: Cho ham sé: y:(m—4)x?+cosx.
Tim m sao cho y"<0 véimoi x eR.
A. m<3. B. m<2. C. m2>3. D. m=>2.
Huéng dan giai
DAP AN A
Ta cé: y’:(m—4)x—sinx:>y":m—4—cosx
y"<0& m-4-cosx<0< cosx>m-4 (*)
Vi cosx>-1, Vx e R.

Vay bat phuong trinh (*) ludn nghiém ding VvxeR < -1>2m-4< m<3.
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Vidu11l: Chohams6 y = 31X—_2 Giai bat phuwong trinh y” > 0.
-X

A. x>1. B. x<1. C. x=l. D. V6 nghiém.
Huwéng dan giai
DAP AN B
Taco: y'= 2:>y"— 2 T
(1—x) (l—x)
Viy y">0< 7>0=1-x>0ex<1.

(1-x)
Vidu 12: Cho ham s6 y =-3x> +3x* —x +5; y*® (3) bang:
0

A. y?(3)=-162. B. y¥(3)
)=-18.

C. y?(3)=54. D. y?¥(3)=-1
Huéng dan giai
DAP AND

y=-3x>+3x> —x+5=>y' =—-9x> +6x -1

y'=-18x+6

y? =-18=y?(3)=-18.

Vi du 13: Cho ham s8 y =sin® x . Dao ham c&p 4 ctia ham s§ la:

A. —cos’ 2x. B. 8cos2x.

C. —8cos2x. D. Mot két qua khac.
Huéng dan giai

DAP AN C

y= sin” x

y'=2sinxcosx =sin2x

y" =2cos2x

y" =—4sin2x

y(4) =—8cos2x.

Vidu14: Chohamsd y = f(x) =sin2x. Hay chon cau dang.

A. 4y-y"=0. B. 4y +y"=0. C. y=y'tan2x. D. y? +(y’)2 =4,
Huwéng dan giai
DAP AN B
y' =2cos2x - 4y —y" =8sin2x
y"=—4sin2x  |4y+y"=0 '

Vi dy 15: Cho ham s6 y = Vx* +1. Xét hai quan hé:
(D) yy'=2x

() y*y"=y"

Quan hé nao dung?
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A. Chi (I). B. Chi (II).

C. Ca hai déu dang. D. Ca hai déu sai.
Huéng dan giai

DAP AN D

Ta co:

X ’ 2 2 n
V' =—— ———————,suyrayy =xvay.y'= #y.
\/x2+l (x2+1)\/x2+1 x2+1

3. Bai tap rén luyén téc do

vay'=

e a1 4 3 oy A
Cau 1: Dao ham cap hai cia ham s6 f(x) =2x> —~ +1 bang biéu thic nao sau day?

X
A dox’ -2 B. 40x> + - C. 40x° -2, D. 40x3 + >
x> x> x> x>
Huwéng dan giai
DAPANC
5 4 - 4 4 Loen 3 8
f(x):2x ——+1thif (x)lex +—,dodo f (x):4()x -
X x? x°
Cau 2: Chohamsg y =i; y? (1) bang:
1+x
A -3 B.>.
4 4
4 NN 1z
C. 3 D. Mot két qua khac.
Huéng dan giai
DAP AN A
-12
y=r =y e
X (1+x)
-12 -3
(3) 1 =
U T
Cau 3: Cho ham s8 y =cos’x;; y*® (gj bang:
A. 2. B. 2\3. C. 243, D. 2.
Huéng dan giai
DAP AN B
y= cos’> x = y'=-2cosxsinx =—sin2x
y"=-2co0s2x
y" =4sin2x

y(3) [g] = 4.sin[2?n] = 2\/5.

Cau 4: Cho ham s8 y =sinx +cosx; y¥ (gj bang:

A 2. B. 2.
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C.0. D. Mot két qua khac.

Huéng dan giai

DAPANC
y =sinX +cosx =y’ =cosx —sinx
y"=—sinx —cosx
y" =—cosx +sinx
3| T T . T —\/5 \/5
y| —|=—-cos—+sin—=——+—=0.
4 4 4 2 2
Cau 5: Véi ham s6 y = 5 ,y(3)(2) la:
x“—1
A% B. 20 c. p.
27 27 27 27
Huwéng dan giai
DAP AN B
y= 1
x? -1
B B B
(x—l) (x+1)
1 1

yV=-3 4 4

(x—l) (x+1)

-80
G (2)=—.
¥ (2)=—5

Cau 6: Choham s8 y =cos® 2x vacac daoham y', y", y". Gia tri ciia biéu thic y” +16y’ +y"+16y —8
la két qua nao sau day?
A.0. B. 8. C. -8. D. cos4x.
Huéng dan giai
DAP AN A

1+ cos4

=y'=-2sin4x; y" =-8cos4x; y" =32sin4x.

=y"+16y'+y"+16y —8 =32sin4x —32sin4x —8cos4x + 8+ 8cos4x —8=0.

Cau 7: Dao ham cap hai ctia ham s§ y =sin2x bang biéu thitc nao sau day?

A. —sin2x. B. —4sinx. C. —4sin2x. D. —2sin2x.
Huéng dan giai

DAPANC

y =sin2x thi y'=2cos2x.Do d6 y" =-4sin2x.

Cau 8: Xéthamso y = f(x) = cos(2x —gj . Phuong trinh @ (x) =-8 conghiém x [0;%} la:

A.x=£. B.x=0;x=£. C.x=0;x=£. D.x=0;x=£.
2 6 3 2
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Huwéng dan giai
DAP AN A
Tt gia thiét ta co:

T s 2n x=2+kn i
16cos| 2x —— |=—-8 <> cos| 2x —— |=cos— < 2 =x=—.C4u 7: Cho ham s& y = cos’ x.
3 3 3 T 2
X:—g"rkTC

Tinh y"?

A. y"=-2cos2x. B.y"=-4cos2x. C.y"=2cos2x. D. y"=4cos2x.
Huéng dan giai

DAP AN A

Ta co: y'=-2cosxsinx =—sin2x = y" =—-2cos2x.

Cau 9: Choham s8 y=v2x—x*. Tinh M=y’ y"+1.

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

2X —X

Huéng dan giai

DAP AN B

1-x

2
Ta co: y':—:y”zé‘ 1A2x-x2 - (l—x)

-1 3

= =yly
(2)(—)(2)\/2x—x2

C4u 10: Cho ham s6 f(x)=(x+1)4. Tinh f"(Z).

A.27. B. 81. C. 9%6. D. 108.
Huéng dan giai

"= 1= yly"+1=0.

DAP AN D

Taco: £'(x)=4(x +1)' = "(x) =12(x+1)". Vay "(2)=108.

Cau 11: Cho ham s8 y =sin’ x. Tinh M =y" +9y.

A. sinx. B. 6sinx. C. 6¢cosx. D. —6sinx.
Huéng dan giai

DAP AN B

Ta c6: y' =3sin’ xcosx = y” = 6sinx cos” X —3sin’ x.

Vay:

M=y"+9y = 6sinxcos” x —3sin® x +9sin’ x :6sinx(cos2 x+sin2x) =6sinx.

Cau 12: Cho ham s8 y =xtanx. Tinh M =x"y" —2();2 + yz)(1+y).

2

A B. 1. C. x*-tan’x.  D.0.
COS2 X
Huéng dan giai
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DPAP AND

" 1 cos” X + 2xsin X + cos x
oY =TT 4
cos” X cos” X cos” X

2

Tacéd: y'=tanx +

Lai c6 x2+y2:x2+x2tan2x:x2(1+tan2): >
cos” x
I+y=1+xtanx.

2

Vay 2(x2+y2)(1+y): 2x
cos” X

(1 + xtanx) (1)

4

2. 2 cos? X + cos? X + 2X sin X cos X
xy"'=x
cos” X

2x2(coszx+xsinxcosx) %2

X

= , = 5 (1+xtanx) (2)
cos” X cos” X

Tir (1) va (2) = M :x2y"—2(x2 +y2)(1+y) - 0.

Cau 13: Cho ham s§ y =3x” —5x* + 3x —2. Giai bat phuong trinhy” < 0.

A. xe(—oo;l)\{O}. B. xe(l;+oo).

C. xe(—l;l). D. xe(—2;2).
Huwéng dan giai

DAP AN A

Tacé: y' =15x* —20x% +3 = y"=60x> —60x>.

x<1

y"<0<:>60x3—60x2<0<:>60x2(x—1)<0<:>{ .
x#0

Cau 14: Chohamsd y = -~ Giai bat phwong trinh y” <0.
(x + 1)

A x<-1. B. x>-1. C.x=#1. D. V6 nghiém.
Huéng dan giai
DAP AN A
Taco: y'= _34:>y": 12 5
(x+1) (x+1)
Viy y"<0 & s<0ox+1<0ex<-L

(x+1)

Cau 15: Chohamsd y =f(x)=sinx. Hay chon cau sai.
T

A. y'=sin| x+—|. B. y"=sin(x+ 7).

y=sin(x+5) g7=sin(s )

C. y'"=sin(x+3?n]. D. y(4) :Sin(ZTC—X)-

Huwéng dan giai
PAP AND
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y(4) = cos(x + 3%[] =sinx.

)
Cau 16: Chohamsd y= f(x) =¥. DPao ham cédp 2 cua f la:
—X
A y'=2+ ! 2.B. y'= 2 T
l—x) (l—x)
C. y!/: -2 D yn: 2

(1-x)" TN

Huéng dan giai

, T Uk [ )

=>y' =2+ =y’ = =

I-x (1-x)’ (1-x)  (1-x)"

Cau 17: Cho ham s3 y = f(x) = ——. Xét hai ménh d@:
X

DAP AN B

y=2x-1+

(I) y":f"(x):%.

X

m " 6

(1) y"=£"(x)=——-
X
Ménh dé nao dung?
A. Chi (D). B. Chi (I).
C. Ca hai déu dung. D. Ca hai déu sai.
Huéng dan giai

DAPAND
y' = L =>y'= =2 (do do (1) sai).

2 N

. ~3%x2 6 , .
=>y'=2—=— (do do (1) sai).
X X

Cau 18: Cho ham so: y =(2—m)x4 +2x3 +2mx? +2m 1.

Tim m d€ phuong trinh y” =0 c6 hai nghiém phan biét.

A. me(—oo;ﬂuB;JrooJ\{z}. B. me(—w;—%}u(%ﬁw]\@}.
C.me [—oo;—%j U [—%;m] \{2}. D. me (—oo;%] V) G;m] \{2}.

Huwéng dan giai
DAP AND
foy = 3 2 n_ 2
Taco: y' =4(2-m)x’ +6x> +4mx = y"=12(2—m)x* +12x +4m.
Phuong trinh y"=0 c6 hai nghiém phan biét hay phuong trinh: ?)(Z—m)x2 +3x+m=0 cé hai
nghiém phan biét.
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m=#2

2-m=0 2-m=#0 l
= m = 5 = m<2.
A>0 dm“ -8m+3>0

3
m>—
2

Dang 2: Tim dao ham cap n ctia ham s6 y=f(x)

1. Phwong phap

v" Tinh dao ham f’(x),f”(x), £ (x)

v" Dy doan cong thitc dao ham cap n ctia ham s6.

v Chting minh cong thitc du doan béng quy nap toan hoc.
2. Cac vi du rén luyén ki nang

Vi du 1: Cho ham s8 y =sinx, du doan cong thirc y™ (x) bang:

Ay :sin(x +n7t). B. y = cos(x+nn).

C. y™ =sin x+nr |, D. y™ =cos x—n.Z|.
2 2
Huéng dan giai

DAP AN C
Ta chitng minh bang quy nap

[ Véin=1,tacd y'=cosx = sin(x +g] dung.

7 Gia st cdng thikc dung véin =k, ticla y™* = sin[x + kgj

[l Ta chitng minh cong thitc dung véi n =k + 1, titc la chtitng minh:

y(k +1) :sin(x +(k + l)g]Thét Véy:

(k”):[ (k)]z sin x+kE =Cos x+kE =sin x+k£+E =sin| x+(k+ 1 I . Vay, ta duwoc
y y { (x+k) > A (k+ 1)) Vay, .

(n) _ _: T
=S8 X+n—|.

Vidu2: Chohams6 y =

, du doan cong thitc y™ (x) bang:
i e ) g

Ay :sin(x +n7t). B. y = cos(x+nn).

C. y™ =sin| x +nZ |. D. y™ =cos| x-n.Z |
2 2
Huéng dan giai
2 222 2°2.3

a2 axen? TTdeot

=- Sy = va
2x +1)° Y 2x+1)°

Du doan:
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()" 2" n!
@x + D™

(n) =

Ta di chitng minh du doan trén bang phuong phap quy nap.
[l Vdin=1, tacéo:
. (=b21 2

ex+D" 2x+1)?

dung.

(-D* 2K k!

[ Gia st cong thitc ding voin =k, ticla y® = .
2x + K1

11 Ta di chttng minh (2) ding véin =k + 1, titc la chitng minh:

(D28 (k1)

(k+1) =
Y (2x + 1)**?
That vay:
k Hk '
oo oy o (025K o [
2x + )k 2x + k!
(2K {_ 2k +1) | _ DM2M k41! dpem
(2x + 1)k+2 @x+ Dk
-D".2"n!
Vay, ta duogc: y®™ = ()—nl
@2x+ D"
3. Bai tap rén luyén téc do
Cau 19: Tinh dao ham cap n ciaham sd y = ﬂ
x? -5x+6

m_ "7l ®".5.n!
(x— 2)n+1 (x — 3)n+1
m _ (D™ 70l )™ 5!
(x— 2)n+l (x— 3)n+1
m _(D"7n! (=D)".5.n!
x-2"  (x=3)
m _(=D"7a! (=1)".5.n!

Ay

B.y

Cy

D.y .
(X _ 2)I1+l (X _ 3)[1+1
Huwéng dan giai
PAP AN D
Ta cd: 2x+1=7(x=2)=5(x=3); x> —=5x+ 6= (x —2)(x - 3)
5
Suyra y= - .
y Y x—-3 x-2
1\ corrtal “ntat (1 )" @)t
Mél = = . =
X_2 (x_z)n+l (X_z)n+l X_2 (X_3)n+l

m _(=D"7n! (-)".5.n!
(x-2)"  (x=3)m’

Nén y

)
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Ciu 20: Tinh dao ham cap n cua ham s6 y = cos2x.

A. y™ =(=1)"cos| 2x +nZ |.
W =(-1) >
B. y™ =2" cos[2x+EJ.

2
C.y™ =2 cos[Zx + ng]

D. y™ =2" COS(ZX + ngJ

Huéng dan giai:
DAP AN D
Tacd y'= 2cos{2x +§J,y" =2? cos(Zx + 2%],

y"= 23 COS(ZX + 3%)

Bang quy nap ta chting minh duoc y™ =2" cos[Zx + ngj

Ciu 21: Tinh dao ham cdp n cia ham s6 y =v2x +1.

m _ (=D"'35.(3n-1)
\/(2x+ !
m _(=D"'35..2n-1)

Ay

B.y
Jex+n!

C.y™ = (-D™'.3.5..(2n-1)

(2X + 1)2n+1
D. y - (-)"'.35..2n-1)

2x +1)>"!

Huéng dan giai
PAP AN D
Tacody'= y"=— ! Ly = 3
Vax+1 Jex+1y Jox+1y’

) (—1)““.3.5...(211—1).

Bang quy nap ta ching minh duoc: y"
\/(2x + 1>t
A , SN Y1 A, 2x+1
Cau 22: Tinh dao ham cdpn cuiahamsd y=——.
x? —3x+2
() _ 5.(-1)".n! N 3.(-D".n!

Ay .
(X _ 2)n+1 (X _ 1)n+1
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(n) _ 5(_1)n .n! _ 3(—l)n .n!

B.y ]
x+2)" (x=1H!
C. oy = 5.(-D".n! : 3.(—1)“.n!.
(x—2y™ " (x =1y
D. y™ = 5.-D"n! 3.(—1)n.n!.
(X _ 2)n+1 (x — 1)n+1
Huéng dan giai
DAPAND
. 3
Taco: y= SR

: (=D".n! 3.(-1)".n!
Bang quy nap ta chitng minh duoc: y(n):5( D .n!_3.CD.n

Cau 23: Tinh dao ham cdp n chlahamsd y = 2;
X" +5x+6
() _ (-D".3.n! N (—1)“.2.11!.
(x 43" (x+2)™!
m _(=D"3a! (=D".2.a!
x4 x4
@ (=D"3a! (=)".2.n!
- (x+3)™ (x+2)m! )
m _ (=D"3a! (=D".2!
S w2t

Ay

B.y

C.y

D.y

Huéng dan giai

PAP AN C

Taco:x=3(x+2)-2(x+3); x> +5x+6=(x+2)(x +3)
2

Suyra y= - .

y y Xx+3 x+2

M‘a( 1 j(“):(—nn.l“.n!_ (=1)".n! ( 1 j(“):(—l)“.n!

X+2 (X +2)n+1 - (X +2)n+1 ’ X+3 (X+)n+1

y_(=D"3n! (-1)".2n!
(X+3)n+l (X+2)n+l ’

Ciu 24: Tinh dao ham cdp n ctia ham sG y = cos2x.

Nén ta c6: y™

A yW=2" cos(2x+ngj.
(n) _ An-1 T
B. y'"W =2 cos(2x+n5].

C.y™=2" cos(Zx +gj

(x— 2)n+1 (x — 1)n+1 ’
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D. y™ =2 cos(2x + ng]

Huwéng dan giai
PAP AN A
Tacod:

y':2cos(2x+g),y”:22 cos(Zx +2g], y" =23 cos(Zx +3g].

Bang quy nap ta chiing minh duoc y™ =2" cos(Zx + ngj

Dang 3: Y nghia vat Iy ctia dao ham c4p hai
1. Phurong phép
2. Cac vi du rén luyén ki nang
Vi du 1: Cho chuyén dong thing xac dinh boi phuong trinh S=t> -3t
(t: tinh bang giay, s: tinh bang mét).
Khang dinh nao sau day la ding?
A. Van t6c cua chuyén dong khi t=3s 1a v=12m/s.
B. Van tdc ctia chuyén dong khi t=3s 1a v=24m/s.
C. Gia t8c ctia chuyén dong khi t =4s 1a a=18m/s>.
D. Gia t8c ctia chuyén dong khi t=4s 1a a=9m/s’.
Huwéng dan giai
DAPANC
o S=00-3t = v(t)=5"=3c" -6t
=v(3)=33"-18=9(m/s).
o S=t-3’=a=5"=6t-6
2
gy =64 -6=18(m/s?).
Vi du 2: Mot chat diém chuyén dong thing xéc dinh boi phurong trinh: S =t -3t + 5t + 2, trong d6
t tinh bang gidy va S tinh bang mét. Gia tdc ctia chuyén dong khi t =3 la:
A 24(m/s?). B.17(m/s?). Cot4(m/s) Do12(m/s?).
Huéng dan giai
DAP AND
Gia t6c ctia chuyén dong khi t =3 bang S"(3).
S/(1) =3t ~6t+5: 8"(t) =6t ~6 nén §(3)=18-6=12(m/s?).
3. bai tap rén luyén toc do
Cau 25: Cho chuyén dong thiang xac dinh boi phuong trinh:
S=t> -3t —9t +2 (t: tinh bing gidy, s tinh bing mét).
Khang dinh nao sau day la ding?
A. Van t8c ctia chuyén dong bang 0 khi t =0 hodc t =3.
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B. Gia tSc cia chuyén dong tai thoi diém t=11a a=12m/s’.
C. Gia t8c ctia chuyén dong tai thoi diém t=3 1a a=12m /s>
D. Gia tdc ctia chuyén dong bang 0 khi t = 0.
Huéng dan giai
DAP AN C
o S=t-3t"-9t+2
= v(t)=S3t" -6t -9
t=-1
v(t)=0e3 -6t-9=0c ¢ —2t—320¢>{
t=3
o S=t1-3t7-9t+2
—=a=8"=6t-6
=y, =63-6=12(m/s’).
Cau 26: Mot chét diém chuyén dong thing xac dinh boi phuong trinh: S=t° —2t* + 4t +1, trong d6
t tinh bang giay va S tinh bang mét. Gia tdc ctia chuyén dong khi t=2 la:
A. 12(m/s2). B. S(m/sz). C. 7(m/sz). D. 6(m/s2).
Huwéng dan giai
DAP ANB
Gia tdc ctia chuyén dong khi t =2 bang S"(Z).

S'(t)=3C ~4t+4;8(t) =6t~ 4 nén §(2) =12—4=8(m/s2).
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