PAO HAM
BAI GIANG VI PHAN VA PAO HAM CAP CAO
Muc tiéu

% Kién thirc

+ Trinh bay dugc dinh nghia vi phan.

+ Trinh bay dugc phuong phap tinh gan dang nho vi phan.

+ Trinh bay duoc phuong phap tinh dao ham cip 2, cip 3,..., cap n.
+ Kining

+ Tinh dugc vi phan cia ham sd £ (x) tai x, cho trudc.

+ Timvi phén cia hamsé f'(x).

+

Bict cach tinh gan ding mét s6 duya vao vi phan.

+

Biét tinh dao ham cap 2, cdp 3,...., cip n.

=+

Biét ching minh duoc dang thic, bat dang thirc, giai phuong trinh, bat phuong trinh lién quan

dén dao ham cép 2,3.
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I. Li THUYET TRONG TAM

Vi phan
Cho ham s& y=f(x) xac dinh trén (a;b) va c6 dao ham tai
xe(ab). Goi Ax 1a s6 gia cua x.
Ta goi tich f”(x).Ax1a vi phan ciia ham s6 y = f'(x) tai x tng véi s6
gia Ax . Kihiéu df (x) hodc dy, tirc 1a
dy =df (x)=f(x).Ax.

Ung dung ciia vi phan vao phép tinh gin diing
Cong thire tinh gan ding nho vi phan 1a

F (% +Ax) = f(x,)+ 1" (x,)-Ax.
Pao ham cép cao
+ Pao ham cép hai: Cho ham sd f c6 dao ham /. Néu f” ciing c6
dao ham thi dao ham cta né dugc goi 1a dao ham cép hai cia f vadugc
ki higula /", tic1a /" =(f") .
+ Pao ham cip 7: Cho ham sé f c6 dao ham cap n—1

(véineN.n=2)1a S Néu £ ciing c6 dao ham thi dao ham

’ N \ X , \ F 1A \ n P \
cua n6 dugc goi la dao ham cap n cua f va dugc ki hiu 1a f ( ), tic la

!

n n—1
f( ) _ (f( )) .
+Y nghia co hoc ciia dao ham cép hai
, T . X ., X an
DPao ham cap hai § (l‘ ) 1a gia toc tirc thoi cua chuyén dong § =S (t )

tai thoi diém ¢.

II. CAC DANG BAI TAP
Dang 1: Tinh vi phin
Bai toan 1. Tim vi phan ciia ham s

+ Phwong phap giai

Néu chon ham sé y=x thi ta
cody=dx=1Ax=Ax.

Do vy ta thwong ki hiéu
Ax=dxva dy = f"(x)dx.
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a) Tinh vi phan ctia ham s6 f(x) tai x, cho trudc:

- Tinh dao ham ctia ham so tai x, .

- Vi phan cua ham so tai x, Ung v6i sO gia Ax la

df (x,) = 1" (x,)-Ax.
b) Tim vi phan ctia ham sé f(x).
- Tinh dao ham ctia ham sb.

- Vi phén ctia ham s dy = df (x)=f"(x).Ax.

4 Vidu miu

Vi du. Cho ham s y =x* +3x* —2x+7
a)Tinh vi phan cta ham sé tai diém x, =1,img véi
s6 gia Ax=0,02.
b) Tim vi phan cta ham s6.
Huéng din giai
a) Taco y' = f'(x)=3x"+6x-2.
Do d6 vi phan ctia ham sé tai diém x, =1,ung voi
s6 gia Ax=0,02 1a
df (1)= f'(1).Ax=(3.1° +6.1-2).0,02=0,14.

b) dy:f'(x).Ax=(3x2+6x—2)dx.

Vi du 1. Cho ham s y=x’—4x"—5. Tinh vi phan ctia ham s6 tai diém x, =1, Gng véi sO gia

Ax=0,02.

Huéng dén giai

Ta cd y' = f'(x)=3x"—4x. Do d6 vi phan clia ham sé tai diém x, =1,(mg véi s6 gia Ax=0,02 1a

df (1) = f'(1).Ax = (3.1 =4.1).0,02 = -0,02.

Vi du 2. Tim vi phan cia ham sé y = >

x +1
Huéng din giai
! 2,1 9.2 2 2
Tac()y':( 2x j:x +1 ch _ x+12:>dy=y'x= x+12dx.
x°+l (x2+1) (x2+1) (x2+1)

Bai toan 2. Tinh gin dung gia tri ciia ham s6
+ Phwong phap giai
Dé tinh gan dung gia tri cia ham s& f (x)
tai diém x =(x, +Ax) cho truéc, ta dp dung

cong thirc £ (x, +Ax)~ f(x))+ f"(x,).Ax.

Vi du. Tinh gan ding gid tri ciia /49,25 (liy 5
chit s6 thap phén trong két qua).

Huéng dén giai

Ta ¢ /49,25 =49 +0,25 .
1

Xét ham s6 f(x)zx/;:f'(x)zz\/_.
x
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Chon x, =49 va Ax=0,25,taco

S (xy+Ax) = f(x)+ £ (%) Ax

1
=/49+0,25 =49 + .0,25=7+0,01786
2+/49

=7,01786

Vay 4/49+0,25~7,01786 .

Vi du miu

Vi du 1. Tinh gan dang .
0,9995

Huwéng din giai

a) Taco = ! .
0,9995 1-0,0005
s J 1 , 1
Xéthamso f(x)=—= f'(x)=——.
X x

Chon x, =1 va Ax=-0,0005, tacd [ (x,+Ax)~ f(x,)+f"(x,).Ax

= _ ~ 1—1.(—0,0005) ~1,0005
1-0,0005

Vi du 2. Tinh gan dung sin 46°.
Huéng din giai

Ta c6 sin46° = sin (45°+1°) =sin| Z+—— |
4180

Xéthamsé f(x)=sinx = f’(x)=cosx.
Chon x, =% va sz%,tacé F(x+Ax)~ f(x)+ f'(x,).Ax

(T . T 2 27
=sin| —+—— |~sin—+coS—.—=—+——.
4 1 4 4 180 2 360

+ Bai tip tu luyén dang 1
Cau 1: Vi phan ciia ham s6 f(x)=3x" —x tai diém x=2, img véi Ax=0,1 1a
A. -0,07. B. 10. C.1,1. D.-0,4.

Céu 2: Vi phan cia ham s6 y =+/x* —5x bang biéu thirc nao sau day?

1 2x—5
A. dy=———dx. B. dy =—=dx.
24x? =5x Jxt=5x
2x-5 2x-5
C.dy=————dx. D. dy=———=dx.
24/x* =5x 24/x* =5x

Cau 3: Viphan ciaham s6 y =xsinx+cosx la
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A. dy=(2sinx+xcosx)dx.

C. dy=xcosx

Céu 4: Dung cong thirc vi phan 1am tron dén sb thap phan th tu cua tan (% —Z—Zj duoc két qua

A. 1,2608. B. 1,2611.
Ciu 5: Khing dinh nao sau day dung?
. M =—cotx.
d(cos x)
. M =cotx.
d(cosx)

B. dy = xcos xdx

D. dy =(sinx+cosx)dx

C. 1,3391 D. 1,3392.
B. d(smx) =—tanx

d(cosx)
D. d(smx) =tanx

d(cosx)

Céu 6: Cho hamsé y = f(x)=(x —1)2 . Biéu thitc nao sau day la vi phan ciia ham s6 £ (x)?

A. dy=2(x—1)dx.

Céu 7: Vi phan cia ham s6 y=x* —9x* +12x—-51a

A. dy =(3x" —18x+12)dx.
C. dy=—(3x" —18x+12)dx.

Cau 8: Viphan ciaham sé1a y=+1+x> 1a
1

A . dy= dx.
V1+x’
C. dy= 2x dx.

VI+x?

Cau 9: Vi phan cia hams§ 1a y=3x+21a

A. dy= dx .
4 3x+2
C. dy= ! dx
' 3x+42
Céu 10: Vi phan ciia ham sé y = 227 13
2x-1
A. dyz—dex.
(2x—1)
C. dyz—%dx.
(2x—1)

Cau 11: Ham s6 y = xsinx+cosx cd vi phan la

A. dy =(xcosx—sinx)dx.

C.dy= (cosx—sinx)dx.

B. a’yz(x—l)2 dx.

C. dy=2(x—1).

B. dy=(-3x" —18x+12)dx.

D. dy =(-3x" +18x+12)dx

X

B. dy= dx.
V1+x’
2

D. dy= It dx.

B.dy=——+~—4dx

Y 243x+2
3

D. dy=——+——dx.
SN

B. dy = 4 > dx
(2x—1)

D. dy=—- ! > dx
(2x—1)

B. dy =(xcosx)dx.

D. dy =(xsinx)dx.

D. dy=(x—1)dx
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Céu 12: Xétham s6 y = f(x)=+/1+cos’ 2x . Khing dinh nao sau day dung?

—sindx
A df(x)=—=0% o
(x) 241+ cos? 2x
C. df (x)=—52_ 4.

J1+cos? 2x

Ciu 13: Vi phan cta ham s6 y =

tan «/;
Jx

la

2/x
— —dx.
4x«/; cos’ «/;

2\/; —sin (2\/; )
4xx/; cos’ \/;

A. dy=

C.dy= dx .

—sindx
B. df (x) = ————=dx.
(x) V1+cos® 2x

J1+cos? 2x

sin(2\/;)
B.dy=—F+—"=dx.

4x\/; cos’ \/;
2\/; —sin (2\/; )
4X\/; cos’ \/;

D. dy= dx .

Céu 14: Cho ham s6 y = 3—13 . Vi phén ctia ham s 1a
X

A. dyz%dx. B. dyz%dx.
X

Dang 2: Pao ham cép cao

Bai toan 1. Tinh dao ham dén cép n cia ham sb
+ Phwong phap giai

+ Ap dung truc tiép cong thuc dé tinh dao ham cip

hai y"=(y"). Tinh y"(x,).

+ Cap 3,4... ta tinh twong tu.

+ Vidu miu
Vi du 1. Tim dao ham cép 4 ctia ham s y =
Hwéng dan giai

R ) -7[(x+2)2]

!

1

C.dy=——dx. D. dy=x"dx.

X

, 3 \ A 5 \ A 2
Vi du. Tim dao ham cap 3 cua ham s6 y =cos” x.

Huéng din giai

Tacéd y=cos’x =%(1+cos2x):> y' =—sin2x

= )"=-2cos2x= )" =4sin2x.

3x-1
x+2

Taco y' = =y'= = —14
(x+2)2 (x+2)4 (x+2)3
14/ (x+2)° ' 4 42| (x+2)' ’ 168
:>y”'= |: } — 4:>y(4): |: :| —

(x+2)8 (x+2)5 '

Vi du 2. Tim dao ham c¢ip 5 ciia ham s y =sin’ 2x .

Hwéng din giai
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Tacd y=sin’2x =%(1—cos4x)

= y'=2sind4x = )" =8cosdx = )" =-32sin4x

=y = —128cos4x = y"*) =512sin4x
Bai toan 2. Tinh dao ham cép cao ciia ham s6

+ Phwong phap giai

"

Budce 1: Tinh y',y",y"" . Dua vao cac dao ham

vira tinh, du doadn céng thirc tinh y(") )

Buéc 2: Chung minh cong thirc vira du doan la

dung bang phuwong phép quy nap.

Vi du. Tim dao ham cap ctia ham s6
y =sinx(n € N*).
Huéng din giai

Ta cod: y' =cosx =sin(x+l.%j;
" - . v
y =—smx=sm(x+2.5);

Du dodn: y" = sin(x+n%J,Vn eN".(1)
Chimg minh (1) bang quy nap:
e n=1:(1)Hién nhién dung.

e Gidsu (1) dang v&i n =k >1nghia la
P V4
=sin| x+k—
g ( 2]

Ta phai ching minh (1) ding v6i n=k+1 nghia la

ta phai chung minh
) = sin (x +(k+ 1)%) -(2)

That vay, xét (2) tacod

VT = y**! =[yk ] =[sin(x+k%ﬂ =cos(x+k%j

- sin(x+(k+1)%j —VP.
Suy ra (2) dung,nghia la (1) dung véi n=k+1.
Theo nguyén 1i quy nap ta c6 cong thirc

V" :sin(x+n%),VneN*
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Chu y: Can phan tich ki cac két qua cua dao ham ', ", ", tim ra quy ludt d& dy doan cong thirc

3" chinh xdc
+ Vidu miu

3x+1

x—2

Vidu 1. Tim dao ham cap nciahamsd y =

Hwéng din giai
7,72, -123

Tacd:y' = V' = , V" = .
ST P L P

Bang quy nap ta chimg minh y

o (1) 7n!
(n) _W ) (2)

e Véi n=1tathdy (2) dung.

(-1)".7.k!

o Giasi (2) dang v6i n =k, tic la y* = a
(x=2)

(x—2)k+] =

Ta co: y(k+1) :[MJ’ :_(_1)".7.k!.(k+1) (_1)k+1 .7.(k+l)! |
(x_z)k+2 (x_z)k+2

Do d6 (2) ding véi moi so tu nhién n.
Vay theo nguyén li quy nap ta c6 cong thirc dao ham cip cao ciia ham sb

~ 3x+1 ANCN (—1)” .n!

w2 BT

Bai toan 3. Chirng minh ding thirc, bat dang thirc, giai phwong trinh, bat phwong trinh
+ Phuwong phap giai
Ap dung quy tic tinh dao ham dé Vi du. Cho ham sd y = xsinx
ching minh bat dang thtc, giai Chémg minh x.)" — Z(y' —sin x) +xy=0.
huong trinh, bat phuong trinh. <
phvong phvong Huéng din giai
Ta cod

! !

y' =(xsinx) < p'=x"sinx+x.(sinx)
& Yy =sinx+xcosx
y" =(sinx+xcosx)'=(sin x)’ +(xcos x)’

!
=cosx+x'.cosx+x.(cosx) =2cosx—xsinx.

Taco x.y"—2(y'—sinx)+xy=0
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<:>x(2cosx—xsinx)—2(sinx+xc0sx—sinx)+x2 sinx=0

< 2xcosx—x’sinx—2xcosx+x>sinx=0

<= 0=0
(diéu phai chirng minh).

+ Vidu mau

Vi du 1. Cho ham s6 y =+/2x—x . Ching minh y’ y" +1=0.

Hwéng din giai

/ ' 1 ! 1-x
Ta co: '=( 2x—x2) Sy'=——— (2x—x}) =——_
g g 22x—x* ( )

(l—x)' .\/2x—x2 —(\/2x—x2 )'.(l—x)
(\/Z)C—x2 )2

) 1-x
— 2x—x2 _W.(l_X)

(\/Zx —-x’ )2

—(2x—x2)—(1—x)2 _ -1

) \/2)6-)62.(\/2x—x2 )2 (\/2x—x2 )3 .

"

y:

S
Ta c6 y3.y”+1=0<:>(\/2x—x2) 41205 -1+1=0
2x—x°

(diéu phai chimg minh).

-3 3
Vi du 2. Cho ham s6 y:w.Chfmgminh y'+y=0.
1-sinx.cosx

Huéng din giai

. . 2 2 .
(smx+cosx)(sm X+ CoS X—SII’IXCOSX)

Tacod: y= -
1—sinxcosx
(sinxcosx)(I-sinxcosx)
= : =sinx+cosx
1—sinxcosx
= y'=cosx—sinx= )" =-sinx—cosx.
TOANMATH.com Trang 9



Tacd y'+y =0 —sinx—cosx+sinx+cosx =0« 0=0 (didu phai chirng minh).

2x+4

Vi du 3. Cho ham s6 y=—a0——
x +4x+3

. Giai phuong trinh »" =0.

Hwéng dén giai

2x+4  2(x+2)
¥ +4x+3 (x+2) -1

Tacod y=

, (2(”2) ]’_2(x+2)2—2—2(x+2).2(x+2) 2(x+2)' -2

T G [(x+2)2—1}2 :[(x-i-Z)z—lT
| 22y -2
g [(x+2) 1]

~4(x+2)[ (x+2)’ 1] -[2(x+2) =22 (x+2) ~1]2(x+2)

_ [(x+2) —1}4

4(x+2)| (x+2) =1][=(x+2) +1+2(x+2) +2]

[(x+2) —1}4

a(x+2)| (x+2) =1][ (x+2)" +3] |
[(x+2) —1}4

4(x+2)| (x+2) =1][ (x+2)" +3]

Taco y'=0& =0.

[(x + 2)2 - IT

Diéu kién: (x+2)’ -120.

Khid6 y'=0=x+2=0x=-2.
4+ Bai tap tw luyén dang 2
Cau 1: Dao ham cép hai cia ham s6 f(x)=x’—x" -4 tai diem x=1 1a

A. 1. B. 10. C. 4. D. 16.
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3x+1 ..

Cau 2: Pao ham cap hai ciia ham s6 y = la
x+2
n 10 n 5 n 5 n 10
A. y'= . B. y'=- T C. y'=- T D. y'=- T
(x+2) (x+2) (x+2) (x+2)
Cau 3: Cho f(x)=sin3x. Gi4 trj ciia f”(—%) béng
A. 9. B. 0. C.9. D. -3.
Ciu 4: Dao ham cép hai ciia ham s6 y =cos” x 1a
A. y"=-2cos2x. B. " =-2sin2x.
C. y"=2cos2x. D. y"=2sin2x.
CAu 5: Dao ham cép hai cia ham s6 y = f(x)=xsinx-3 1a
A. f"(x)=—xsinx. B. f"(x)=2cosx—xsinx.
C. f"(x)=sinx—xcosx. D. f"(x)=1+cosx.
Ciu 6: Cho ham s6 y = f(x)=sinx. Khang dinh nao sau day sai?
. 7 .
Ay :s1n(x+3) B. y"=sin(x+7x).
C.y"= sin(x+37ﬂ-]. D. y¥ = sin (27 — x)
Céu 7: Dao ham cép hai ciia ham s y =sin5xcos2x 1a
A. y'=49sin 7x+9sin3x. B. y' =—49sin 7x—9sin3x.
C. y'zﬁsin7x+2sin3x. D. y’:—ﬁsin7x—2sin3x.
2 2 2 2
Ciu 8: Cho ham sd y =sin 2x . Khang dinh nio sau ddy ding?
A. 4y—y"=0. B.4y+)"=0. C. y=)'tan2x. D. y2+(y’)2=4.
2
Céu 9: Cho ham s§ y = @ Dao ham cép hai cua f 1a
-Xx
A, y'=2+ ! . B. y'= 2 -
(l—x) (l—x)
" —2 " 2
C = T D. y'= T
(1-x) (1-x)

Céu 10: Cho ham s6 y = x* —3x” + x+1. Phuong trinh y” =0 c6 nghiém la

A.x=2. B. x=4. C. x=1. D. x=3.
Cau 11: Cho f(x)=x"—cos2x.Tim f*(x).

A. f*(x)=24x—-16cos2x. B. f*(x)=16cos2x.

C. f*(x)=24x—8sin2x. D. /*(x)=24-16cos2x.
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Cau 12: Cho ham sé y =+/x* +1 khing dinh nio déng?

(I)y.y' =2x; (1) >y =y

A. Chi (I). B. Chi (17). C. Ca hai déu ding.
Cau 13: Cho ham sé y =1+ 3x— x> . Khing dinh nao dudi day ding?

A (YY) +yy"=-1. B. (') +2y.)" =1

C. yy"—(»') =1 D. (y) +yy"=1
Ciu 14: Cho ham sé f(x)= V2x—1.Gia trj cia £"'(1) bang

3

A. 3. B. -3. C. —.
2
Cau 15: Cho ham sé f (x)=cos2x. Tinh P= f"(x).
A. P=4. B. P=0. C. P=-4.

Céu 16: Xét ham sd y = cos(Zx —%j . Nghiém x € {O;%} cua phuong trinh f(4) (x) =-8 1a

A.xzz. B.x=0,x=£. C.x:O,x:E.
2 6 3

Céu 17: Cho ham s6 y = 1 . Khang dinh nao dudi day dung?
X

A. Y'Y +2=0. B. y'y' =2. C. y"y+2(y') =0.

D. Ca hai déu sai.

D. P=-1.

D. x=0,x=£.
2

D. y'y=2(y')

Cau 18: Cho ham sé y =sin® 2x. Gid tri cta bidu thirc ) + )" +161'+16y -8 la

A. -8. B. 0. C.8. D. 16sin4x.
Cau 19: Pao ham cdp » cua ham s6 y =cos2x la
A, " =(-1)" cos(2x+n%j. B. y" =2" cos(2x+%).
C. " =2 cos[2x+n%j. p. " =2" cos(2x+n§j.
Ciu 20: Pao ham cdp n ciahamsbé y=+2x+1 la
n+l n-1
NI LR} b,y 1352001
J2x+1)" J2x+1)"
1) 3.5...(2n—1 1" 3.5...(2n—
) G EME ) by () 35 (20-3)
J(2x+1)"" J(2x+1)""
Céu 21: DPao ham cdp n cia ham sb y =22x—+112‘1
x =3x+2
-1\ .n! -1 -1)" n! -1)" n!
(x—2) (x—l) (x+2) (x—l)
TOANMATH.com Trang 12



(n) 5(_1)'1 n! 3(_1)'! n! (n) 5(_1)n n'_3(_1)n !

C. = : . D. = .

Y (X _ 2)r1+1 (X _ 1)n+l y (x _ 2)n+l (x _ 1)n+1
Céu 22: Dao ham cip » cua ham sd yz% la
X +5x+6

Ay = (-1)'3 & ( 1)’ 2,,?1'- B y(n):(—1)” .3.”11!_(—1)" .2.:1!‘
( ) (x+ ) (x+3) (x+2)

| _ n ' _ n '

c. i N3t (1) 2t p. o o) 3t (21 2t
(x+3) (x+2) (x+3) (x+2)

Ciu 23: Pao ham cip 2021 cia ham s6 f(x)=cos(x+a) la

A. P (x)= —cos(x+a +%] : B. /% (x)= —sin(x+a +%]

C. f(2°21) (x)= cos(x+a +%) . D. f(ml) (x)= sin(x+a +%) :
Céu 24: Dao ham cp » cia ham sd y =sin2x 1a

Ay =2 sin(2x + n%j B. y" =2"" sin(2x+ n%)

C. y\" =2 sin(2x+§j : D. y" =2" sin(2x+n%j :

Céu 25: Cho ham s6 y = sin3x.cosx —sin2x . Gi tri cia y(m) (%j gan nhét véi sb nao dudi day?
A. 454492, B. 2454493. C. 454491. D. 454490.

Céu 26: Cho ham s y = sin%. Pao ham ) 1a

A. Lsin £+n£ . B. sin £+n£ .
2" 2 2 2 2
C. 2"sin £+n£ . D. isin £+n7z .
2 2 2" 2

Cau 27: Cho ham s6 f(x)= (3x2 —2x —1)9 . Tinh dao ham cép 6 clia ham s tai diém x=0.
A. f19(0)=-60480 B. ' (0)=-34560

C. /9(0)=60480 D. f1(0)=34560

THAM KHAO PE KIEM TRA 15 PHUT SO 9 VA SO 10
THAM KHAO PE KIEM TRA HQC Ki SO 2 VA SO 3 VA SO 4
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PAP AN
BAI 3. PAO HAM CAP CAO - VI PHAN
Dang 1. Tinh vi phan

1-C 2-D 3-B 4-A 5-A 6-A 7-A 8$-B 9-D 10-A
11-B | 12-B | 13-C | 14-C

HUONG DAN CHI TIET

Cau l.

Taco: f'(x)=6x-1= f'(2)=11=df (2)= f'(2)Ax=11.0,1=1,1.

Cau 2.
2x-5
Tacod dy = y'dx =———dx.
24/x* —5x
Cau 3.

. ! . .
dy =(xsmx+cosx) dx =(1.s1nx+x.cosx—smx)a’x = X cos xdx .

Cau 4.

Xéthamsd f(x)=tanx = f'(x)=1+tan’x.

Chon x, =% va sz—';;—g,tacé F(x+Ax)= f(x,)+ f'(x,).Ax

—tan - ) s tanZF [ 14 tan? E | [ 37 | ~1,2608.
380 3 3180

Cau 5.
Ta ¢ d(sinx) _ (sinx),dx _ césx ot
d(cosx) (cosx) dx sin x
Cau 6.

Ta c6 dy:[(x—l)z] dx=2(x—1)dx.
Cau 7.
Tac dy=(x’—9x* +12x-5) dv=(3x* ~18x+12)dx.

Cau 8.

' 1 2y
Tacédyz(\/l+x2)dx (+x) X dx.

- 2\/1+x2 - \/l+x2

Cau 9.
' 3
Tacd dy=(V3x+2) dx =——=dx.
4 ( ) 243x+2
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Cau 10.

Ta cé dy=(2x+3j dr=—5 .
2x-1 (2x-1)

Cau 11.

Tacod dy = (xsinx+cosx)’ dx =(sinx+xcosx—sinx)dx =(xcosx)dx.

Cau 12.
Ta c6 y,_(1+00522x) _ —2.2.cos2x.sin2x  —sin4x — df (x)= —sin4x o
21 +cos? 2x 21 +cos? 2x J1+cos? 2x V1+cos® 2x
Cau 13.
\/_ tan\/—
Taco dy= tan\/_ dx = 2\/; cos [ \/;dx
S x
11 sin/x 1 1,
2 coszx/_ cosv/x 2x ) x
_\/;—sm xcos\f
2x\/; coS \/_
2\/_ s1n(2f)
© 4fx.costx
Cau 14.
' 2
Ta cod dyz(%] dle. 3x 5 =—de.
3x 3 (x3) X
Dang 2. Pao ham cép cao
1-C 2-D 3-A 4-A 5-B 6-D 7-D 8§-B 9-B 10-C
11-D | 12-D | 13— A | 14-A | 15-C | 16-A | 17-D | 18-B | 19-D | 20-D

21-D | 22-D | 23-C | 24-D | 25-D | 26—-A | 27-A

HUONG DAN CHI TIET
Cau 1.

Ta co f’(x)=3x2 -2x.

Suy ra: f"(x)=6x—-2.Suyra f"(1)=

Cau 2.
1
Taco y= 3—i =)= > s= ) =- 0 -
x+2 (x+2) (x+2)
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Taco f'(x)=3sin3x,suyra f"(x)=-9sin3x.

Do do f”(—%) =-9 sin(—%{] =-9.

Cau 4.

y'=2cosx.(—sinx)=-sin2x = y" =—2cos 2x.
Cau S.

Ta co y':f’(x):(xsinx—?a)l =sin x+xcos x

Vay y”=f”(x)=(sinx+xcosx)' =2cosx—xsinx.

Cau 6.

Ta co

, . V4 "o T T . v V4 . RY/4
y'=cosx=sin| x+=- =y =sin| x4+ =sin(x+7)= " =sin X+a+ |=sin| X 4=~

— y(4) =Sil’l(x+37ﬂ-+§] :sin(x+27z') =sinx.

Ta co sin (27 —x)=—sinx # .

Cau 7.

. 1, . .
Ta c6: y =sin5xcos2x =E(s1n 7x+sin3x).

Do d6 ' :%(7cos7x+3cos3x) =" :%(—49sin7x—9sin3x).

Cau 8.

Tacod: y'=2cos2x = y" =—4sin2x.
Xétdap an A, 4y —y" =4sin2x+4sin2x.
Xétdap an B, 4y + y" =4sin2x—4sin2x=0.

sin 2x

Xét dap an C, y'tan2x =2cos2x. =2sin2x#y.

cos2x

Xétdap an D, y* +()')" =sin® 2x+4cos* 2x # 4.

Cau 9.
-2x* +3x 1 2
=f(x)=—=2x-1+——=)y' =f"(x)=2+ =y'=f"= )
y=f(x)=—— =V =) o =)
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Cau 10.
Tap xac dinh: D=R.
Tacod y'=3x"-6x+1=)"=6x-6=)"'=0=x=1.
Cau 11.
Taco: f'(x)=4x"+2sin2x, suyra f"(x)=12x" +4cos2x = f"(x)=24x—8sin2x.

Do do: £ (x)=(f"(x)) =24-16cos2x.

Cau 12.
Taco: yme a1
Jxt+1 (x2+1)\/x2+1
Xét y.y' =~/x* +1.——— = x, do d6 khing dinh (1) sai.
Vx?+1

1

1 .
= # y', do d6 khang dinh (II) sai.
(x2+1)\/x2+1 \/x2+1

Xét y*.y" = (x2 +1).

Céau 13.
Ta co
y=v1+3x—x" =y’ =1+3x-x’ :>2y.y'=3—2x:>2.(y')2 +2y.y”=—2:>(y')2 +yy'=-1.

Cau 14.

Ta co:

~(V2x-1) 4 4

(2x-1) 1

f(x)=\/2x—1:>f'(x) :>f”(x)= =

=2\/2x—1:\/2x—1 2x-1 (2x_1)\/2x_1=\/(2x—1)3

:>fm(X)=( (2x—1)3) _ 3(2x_1)2 = 3
(201 (2x-1) J(2x-1)  J(2x-1)
vay f"'(1)=3.
Cau 15.

Taco: f'(x)=-2sin2x= f"(x)=—4cos2x.
Do do: f"(7)=—4.

Cau 16.

Taco: f'(x)=-2 sin[2x—%)

= f"(x)= —4cos[2x—%)
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= f"(x)= SSin(Zx—%j

= ¥ (x) :16005(2)5—%].

Xét phuong trinh
T 2z V/d
2x——=—+k27 X=—+knr
(4) 1 3 3 2
Y (x)=-8<cos| 2x-= |=—= & =
2 /4 2

2xX——=——"+k21 x=—£+k7z
3 3 6

\ T A T T, o
Ma x e {0;5} nén chi co gia tri x = > thda man.

Cau 17.

2

, 1
Tacd y'=——=)"=—.
X X

3
Xét dap 4n A, y”y3+2:0@%.(lj +2=0@%+2=0 (vo 1i).
X X

X
21 1Y 4
Xét dép an B, y”y+2(y')2=0©—3.—+2(——2j =0 —=0 (vo li).
X X X X
e . s 2 (1Y 2 o
Xétdapan C, Yy =2 —. | — | =2 —=2 (vo li).
X X X

2
Xétdap an D, y'y=2(y') < 21 2(—%) o 34 = % (dlng).
X X

Cau 18.

. 1-cos4
Tacé:y:s1n22x:>y:ﬂ )

Khi d6 y(s)+y”+16y’+16y—8:—32sin4x+800s4x+32sin4x+8(1—cos4x)—8=0.

Cau 19.

Tacd y' = 2cos(2x+%j;y” =2° cos(2x+2%j;y'” =2’ cos[2x+3%j.

Bang quy nap ta ching minh duoc y(”) =2" cos(2x + n%j .

= 3’ =2sin4x = 3" =8cos4x = ') = —32sin4x.

Cau 20.
Ta Cé yr_ 1 y!r__ 1 ym_ 3
V2x+1 (2x+1Y (2x+1)°
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w (-1 3.5..(2n-3)

J2x+1)"

Béng quy nap ta chimg minh dugc y

Cau 21.

Taco: y=
Y x—2 x-1

(n) _ 5(_1)n n! _ 3(_1)71 n! .
(x_z)n+l (x_l)n-H

Biang quy nap ta chimg minh dugc y

Cau 22.
Taco: x=3(x+2)-2(x+3);x" +5x+6=(x+2)(x+3).

Suyra y= — 2
y y_x+3 x+2°
Ma( 1 j(")_(—l)".l”.n!_ (-1)" ! ( 1 T’”_ (-1)" !
x+2 (x+2)n+l (x+2)n+l 2 x+3 (x+3)n+l
-1 1 (=1)" !
(x+3) (x+2)
Cau 23.

Ta c6 f’(x)=—sin(x+a)=cos(x+a+%j;

. 2
f"(x)=—Sln(x+a+%j=cos(x+a+7ﬁ}

P (x)= cos(x+ a+ 20?”) = cos(x+a +%) .
Cau 24.

Taco: y' = 2sin(2x+%),y” =2’ sin(2x+2%),y'” =2’ sin(2x+3%);m

Bing phuong phap quy nap ta chimg minh duoc y(") =2" sin(2x + n%j .
Cau 25.

Ta cod y=sin3x.cosx—sin2x = %(sin 4x +sin2x)—sin2x = %(sin4x—sin 2x).

Mit khac theo quy nap ta chimg minh dugc (sin ax)(") = (—1)"_1 a" sin (% - axj .

1

Do dé y' (x) =5((—1)9 4°.sin (57 —4x) = (1)’ 2".sin (57 -2x)) =%(—41°.sin4x+2lo sin 2x)
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= 10 (%) ~ 454490,13
Cau 26.
Chtmg minh bing quy nap " = %sin (§+ﬂj (1)

. 1 1.
Véi n=1 tacd y'=5c0s£=5sm(£+£j.

Gia st (1) dang voi n=k,keN" ticlataco y" =2iksin(%+%”j.

\ k+1
Chitmg minh (1) déng v&i n=k+1 tirc la can chimg minh y**") = L [g + ( )”j .

2k+l 2
Thét vay,ta co
' k+1)x
01 = —sm(£+k—”J = | cos(£+k—ﬂ]— sin —+(
[y ] {2" 2 2 2k 2 2 2k 2
Cau 27.

Giasir f(x)=a,+ax+a,x’ +..+ax".

Khido £ (x)=6la,+bx+bx* +..+bhx'> = £19(0)=720q,.

Taco (3x° ~2x-1) =—(1+2x-3x*) = et (2x-3x%)

k=0
= —i Cy i Ci(2x) (-32%) = —i f CiCi2" (-3) XM
k=0 =0 k=0 i=0

0<i<k<9
k+i=6

= (ki) €{(6:0).(5:1),(4:2),(3:3)}

S6 hang chtra x° tmg v6i k,i thoa man {

= a, =] CHCI () + GO (B)+ GG () + 2" (3) ] = -84

= f1(0) =720.(-64) = —60480.
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