CHUONG 3: NGUYEN HAM - TiCH PHAN VA UNG DUNG
BAI 1: NGUYEN HAM VA PHUONG PHAP TiM NGUYEN HAM

A. KIEN THUC CO BAN CAN NAM

I. NGUYEN HAM VA TiNH CHAT

1. Nguyén ham

Pinh nghia: Cho ham s6 f (x) xac dinh trén K (K 1a khoang hodc doan hodc nura doan cua
R).Ham s6 F(x)duoc goi 1a nguyén ham ciia ham s6 £(x) trén K néu F'(x)=£(x) véi moi xeK.
Dinh Iy 1: Néu F(x) 1a mot nguyén ham cta ham s6 f(x) trén K thi véi mdi hang s C, ham s6
G(x)=F(x)+C ciing la mjt nguyén ham ciia f(x) trén K.

Pinh ly 2: Néu F(x) 1a mot nguyén ham cia ham s6 f(x) trén K thi moi nguyén ham cua f(x)
déu c6 dang F(x)+C,voi C la mot héng sb.

Hai dinh 1y trén cho thiy:

Néu F(x) 1a mot nguyén ham cua ham s6 f(x) trén K thi F(x)+C,CeR1a ho tat ca cac nguyén

ham cua f(x) trénK. Ki hiéu

J.f(x)dx:F(x)+C.

Cha y: Biéu thic f(x)dx chinh 1a vi phan cua nguyén ham F(x) cia f(x), i

dF(x) =F (x)dx = f(x)dx.
2. Tinh chit clia nguyén ham
Tinh chit 1

jf'(x)dx =f(x)+C

Tinh chat 2

[Kf(x)dx =k[f(x)dx|, k 1a hang s6 khéc 0.

Tinh chit 3

J.[f(x)ig(xﬂdx :J.f(x)dxijg(x)dx.

3. Sy ton tai ciia nguyén ham
Pinh 1y 3: Moi ham s f{x) lién tuc trén K déu c6 nguyén ham trén K.
4. Bang nguyén ham

Nguyén ham ciia ham s6 | Nguyén ham ciia ham s6 Nguyén ham ciia ham s6 hop
s0' cAp hop (u:u(x)) (u=ax+b;a=0)
J.dx=x+C J.du=u+C Ia’(ax+b)=ax+b+C
xa+1 ua+1 (ax + b)a+1

a 1
jxadx: +C(a;t—l) u= +C(a¢—1) 'f(ax+b) dx:;TJrC(a;&—

a+1 a+1




Jldx=1n|x|+C
X

J.lduzln|u|+C
u

J. I dx=11n|ax+b|+C
ax+b a

jizdxz—l+c
X X

jizduz—l+c
u u

[
(ax+b) a ax+b

J‘\/;dngx x+C

J‘\/;du=§u u+C

I\/ax+bdx =l.%(ax+b)\/ax+b +C

a

dx=2Jx +C

B

du=2Ju+C

B

1 1
dx=—2\ax+b+C
J.x/ax+b a

Jexdx =e' +C Je”du =e"+C J.e“’””dx = ze“”” +C
a
xd _ ax C 0 1 Md _ a"‘ C O 1 1 mx+n
Ia x_lna+ (a> ,d # ) J.a u_lna+ (a> N ES J.ammdx:_'al +C(a>0,a¢1)
m lIna

jsinxdx =—cosx+C

jsinuduz—coqurC

jsin(ax+b)dx = —lcos(ax+b)+C
a

Jcosxdx=sinx+C

Icosudu =sinu+C

J.cos(aerb)dx =lsin(ax+b)+C
a

Jtan xdx = —1n|cos x| +C

.[tanudu = —1n|cos u| +C

1
J.tan(ax+b)a’x = —;ln‘cos(ax+b)‘+(

Icot xdx =1n |sin x| +C

J.cot udu = 1n|sir1 u| +C

1 .
Icot(aerb)dx =;ln‘sm(ax+b)‘+c

1

1
j _12 dx=—-cotx+C J _12 du=—cotu+C J.SinZ(aerb)dx__;COt(a“b)JFC
sin” x sin” u
j dc=tanx+C J. du=tanu+C I;dXZLtan(ax+b)+C
cos’ x costu cos’ (ax + b) a
I ; dx:lntan£+C J. .1 duzlntanz +C J“d—x=lln tanax+b+C
sin x 2 sinu 2 sm(ax+b) a
1
——dx
J. dx =In tan(£+£j|+ I du=1In tan(ﬂ+£j|+ J.cos(ax+b)
COS X 2 4 cosu 2 4
1 (ax+b ﬂj
=—In|tan +—||+C
a 2 4

II. PHUONG PHAP TINH NGUYEN HAM

1. Phwong phap ddi bién s6

Pinh Iy 1: Néu '[f(u)du =F(u)+C va u=u(x) c6 dao ham lién tuc thi:




Jf[u(x)].u'(x)dx = F[u(x)}r C

HE qué: V6i u=ax+b(a=0) tacod

1
If(ax+b)dx —EF(ax+b)+C.

2. Phwong phap tinh nguyén ham tirng phan:

Pinh Iy 2: Néu hai ham s6 u=u(x) va v=v(x) c6 dao ham lién tyc trén K thi:

Iu(x)v'(x)dx = u(x)v(x) —J.u'(x)v(x)dx.

B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

Dang 1: Tim nguyén ham bing cac phép bién dbi so cip

1. Phwong phap giai
e Bién d6i cac ham s dudi dau nguyén ham vé dang tong, hiéu cia cac biéu thic chira x,
trong d6 mdi biéu thirc chira x 14 nhitng dang co ban cé trong bang nguyén ham.

e Ap dung cac cong thirc nguyén ham trong bang nguyén ham co ban dé tim nguyén ham.

2. Bai tap
Bai tap 1. Nguyén ham ciia ham s6 f(x) = 2 :1 la
o
. 2 +e " +C B.L—e"‘#C
e In2 e (ln2—1)
2«\/ 2X
C.——+e"+C D.——+¢" +C
e(m2-1) " e(m2-1) 7
Huéng din giai
Chon C.
o2 -1 (2 2
Taco.f = dx—f(;j dx—J.e dx—m+e +C.
Bai tap 2. Nguyén ham cia ham sé f(x)=x(x+2)"" Ia
B (x+2)2021 B (x+2)2020 +C B (x+2)2020 B (x+2)20|8 N
2021 1010 T 2021 1009
(x+2)2021 N (x+2)2020 +C D (x+2)2021 B (x+2)2020
2021 1010 ©2021 1010

Huéng din giai

Chon D.




)2019

Ta co: Ix(x+2)2019dx:J.[(x+2)—2](x+2 dx

= [(x+2)" dx—2[(x+2)"" dx= (x+2)™ (x+2)™

2021 1010
Bai tap 3. Nguyén ham cia ham sé f(x)= 2} 1 1a
e +
A. x+Inve* +1+C B. x—%ln(ezx+l)+C
C. 1n(e2*+1)+c D. x—ln(ez*'+1)+C
Hwéng din giai
Chon B.
e +1)—e™ 2x
Ta co: 21 :( 5 ) =1- 26 .
e +1 e +1 e +1

X 2x
Do do jﬁdx =j[1—ez‘iljdx=jdx—%j%=x_%m(eh +1)+C

Bai tap 4. Nguyén ham cia ham s f (x)

1 N
=m+m la:
A. é[(\/x+2)3—(\/x—2)3}+c B. [M—\/Tz}c

1
6
C. é\/x+2+é(x—2)\/x—2+c D. é(x+2)\/x+ —%\/x—z +C

Huéng din giai

Chon A.

Ta co:

P R

1
X =
J.\/erZJr\/x—Z 4

2N 2 () E [ e ()T - (v 2V 4 C

;o Qe LA LA 1ia a->b
Chu y: Stt dung ki thuat nhan lién hop: \/;i\/_:\/;¢\/z.
Luu §: [Vax+bd =%(ax+b)m+c.
Bai tap 5. Nguyén ham cua ham sb f(x)zzsx;13 la:
X" =5x+6
A. 2In|x-3|-3In|x+2[+C B. 3In|x—3[+2In|x-2|+C
C. 2In|x+3[+3In|x+2[+C D. 2In|x—3[+3In|x-2[+C

Huéng din giai




Chon D.
5x—13 5x-13
X —5x+6 (x—2)(x—3)

Ta co:

Ta s& phan tich: 5x—13=A(x-2)+B(x-3) (1)

Thé x=2 va x=3 lan luot vao (1) tacod B=3 va A=2.

~—3 dx +Jx—

5x-13 dx:jz(x 2)+3(x— 3 ‘f
-5x+6 (x 2

=21n|x—3|+3ln|x—2|+C

Khi d6 J.

4
Bai tap 6. Nguyén ham cua ham sb f(x)z 15_j la:
X +x
A. ln|x|+%ln(x4+1)+c B. 1n|x|—ln(x4+1)+C
1 1
C. ln|x|—51n(x4+1)+C D. ln|x|—51n(x4+1)+C
Hwéng din giai
Chon C.
—x 1+x ) 2x* ol 2% B 1 .
Ta co: Jx x —JWdX—I;dx—jde—ln|x|—51n(x +1)+C
Bai tap 7. Nguyén ham cta ham s f ( ) M la:
X —3x+2
A. 1n|x+2|+21n|x—1|—i+c B. 1n|x+2|—21n|x—1|+i+c
x—1 x—1
C. 21n|x+2|+1n|x—1|—i+c D. 21n|x+2|+1n|x—1|+i+c
x—1 x—1
Huéng dan giai
Chon A.
Ta ¢6: J~3x:+3x+3dx:J- 3x2+23x+3 de
X =3x+2 (x=1)" (x+2)

Ta phan tich 3x2+3x+3:A(x—1)2+B(x—1)(x+2)+C(x+2).
Ta c6 thé ding cac gia tri riéng, tinh ngay A=1,C =3 va B=2.
(thay x=—2=A=Lx=1=C=3vax=0=>B=2).

Khi d6 j

3x%+3x+3
T =

) (x+2) Jx+2

de+2f 1dx+3j L dv=tnjv+2+2mn|r—1|-——+C.
x—1 (x—12 x—1



P(x)

Luwu y: Ta c6 kién thirc tong quat dung cho cac nguyén ham hitu ti 7 = J.—

0(x)

Q(x) 1a cac da thure, cu thé nhu sau:

dx , voi P(x) va

e Néu deg(P(x)) Zdeg(Q(x)) thi ta thyc hién phép chia P(x) cho Q(x) (¢ déy, ki hiéu

deg(P(x)) la bac cua da thue P(x) ).

o Khi deg(P(x)) < deg(Q(x)) thi ta quan sat mau s6 Q(x) ta tién hanh phan tich thanh cac

nhan tir, sau do, tich P(x) theo céc to hop cuia cac nhan ti d6. Dén day, ta s& str dung dong

nhét thirc (hodc gié tri riéng) dé dua vé dang tong cua cac phan thic.

Mot sb trwomg hop dong nhat thire thwong gip

Truwong hop 1: ! - a ¢
ghop & (ax+b)(cx+d) ad—bc\ax+b cx+d)
Ax+ B +Ad+ Bb
Truong hop 2: men A + B —( al a)x

(ax+b)(cx+d):ax+b cx+d (ax+b)(cx+d)
Ta dong nhét thirc mx+n=(Ax+Ba)x+Ad+Bb (1)
Cich 1. Phuong phap dong nhat hé sb.

N e , Ac+Ba=m
Dong nhat dang thure, ta dugc .Suyrad4, B.
Ad+Bb=n

Cdch 2. Phuong phap gia tri riéng.

) b d .oz,
Lan luot thay x = ——; x = —— vao hai v€ cua (1), tim duoc 4, B.
a c

A B
Truong hop 3: meen +

(ax+b)2 Cax+b (a)chb)2 .

+ A B
Truong hop 4: mh = ¢

+ +
(ax+b)2(cx+d) (a)c+b)2 cx+d ax+b

:>mx+n=A(cx+d)+B(ax+b)2+C(ax+b)(cx+d) (*)

3 b d Lz \
Lan luot thay x = ——; x =——;x =0 vao hai v€ cta (*) dé tim 4, B, C.
a c

1 A B .
Truong hop 5: ; = + 2x+C véi A=b"—4ac<0.
(x—m)(ax +bx+c) xX—m ax +bx+c

Truong hop 6: 21 2=A+ Bz+C+ D2.
(x—a) +(x—b) X—a (x—a) x—b (x—b)




Bai tip 8. Cho ham sé f(x) xéc dinh trén R\{%} théa man f‘(x)=2 2 1;f(O):l va
—
f(1)=2. Gié tri ctia biéu thirc P = f(-1)+ £(3) 1a:
A. 3In5+In2 B. 3In2+In5 C. 3+2In5 D. 3+In15
Hwéng din giai
Chon D.
1n(2x—1)+Cl khi)c>l
2 2
f(x)zjf'(x)dxzjz pdr=In[2x—1|+C = 1
a In(1-2x)+C, khi x <
0 :1 =
Vi f() & € .
f()=2 " [¢ =2

ln(2)c—1)+2khix>l
Suyra f(x)= 12
1n(1—2x)+1khix<5

Do do P=f(—1)+f(3)=3+1n3+1n5=3+1n15

Bai tip 9. Cho ham s f(x) xac dinh  trén R\{—l;l}, thda  man

2
x* -1

P=f(=2)+f(0)+f(4) la

A. 2In2-1n5 B. 6In2+2In3-1In5 C.2In2+2In3-1In5 D. 6In2-21In5

Hwéng din giai

F(x)=

;f(—3)+f(3)=21n2 va f(—%}f(%j:& Gia tri cua biéu thuc

Chon C.

Fx)=[f'(x)ac=] 2 dx=j[L—Ljdx:1n

=1 x—1 x+1

x—1

x+1

+C

ln(x—_1)+C, khi x > 1
x+1

+C= lnl_x

Hay f(x) =In

+C, khi-1<x<1

X+ 1+x

1n(x—_lJ+cg khi x < —1
x+1 )

C,+C,=2In2

£(-3)+f(3)=2In2
o

Theo bai ra, ta co: 1 1 =
1(-3)1(3)-0




Do d6 f(-2)+£(0)+f(4)=1n3+C,+C, +1n§+c1 =2In2+2In3-1n5.

Bai tjp 10. Nguyén ham P = [x3/x* +1dx la:
A. P:%(x2 + 1 +1+C
C. P:§\/3 ¥ +1+C

Chon A.

B. Pz%(x2+l)\/x2+l+C

D. P =%(x2 +1)\3/x2 +1+C

Huéng din gidi

4

Ta co: Jx.\3/x2 +1dx :lj(x2 +1)§ d(x*+1) =§(x2 +1)P+C.

2

Bai tap 11. Nguyén ham cta ham s6 j(sinx —cos x)
A. l)chlsin2x—10052x+C
2"y 4

C. x—lsin2x+lcos2x+C
2 2

sin xdx la:

B. lx—lsin2x+lcos2x+C
2 4 4

D. lx+lsin2x +lcos2x+C
2 4 4

Hwéng din giai

Chon B.

7 . . .2 .
Ta co: J(SIHX—COSX)SlnXdXZJ.(SIH X-Sll’l.XCOSX)dX

1-cos2x sin2x 1 1 . 1
=_[ — dx=5 x—zsm2x+

2 2

—c052xj +C
2

Bai tap 12. Nguyén ham ciia ham s J.;dx la:

sin” xcos” x

A. —tanx—cotx+C B.tanx—cotx+C

C. tanx+cotx+C

Huéng din giai

Chon B.

D. cotx—tanx+C

2 2
Tacé:J ! dx=JSln X+ cos xdxzj( ! + ! jdx=tanx—c0tx+C.

sin’ xcos” x sin” x.cos” x

1

cos’x sin’x

Bai tap 13. Nguyén ham ciia ham s J. Toos 14
cos’ x—4co

cot2x
2

A. +C B. tan2x+C

> dx la:
s“x+1

C.cot2x+C

Hwéng din giai

Chon D.

Tac():J 2 ! > dx=_[ 21 —dx
4cos" x—4cos” x+1 (2cos” x—1)

1 1
a :-[ cos’ 2x dx ZEJ

D. tan2x L C
2
L jon =102 ¢
cos” 2x 2




Bai tap 14. Nguyén ham ciia ham s Itan3 xdx la:

2 2
tan™ x tan™ x

A. +1n|cosx|+C B. —1n|sinx|+C
2 4
C. tan x—ln|cosx|+C D. fan 2x +C
4cos” x
Huéng din giai
Chon A.
Tu tan’ x = tanx(l +tan’ x)—tanx
s d(cosx) tan®x
Suy ra J.tan‘ xdx=jtanxd(tanx)+f = 5 +1n|cosx|+C.
COS X

Bai tap 15. Goi F(x) 1a nguyén ham ciia ham s f(x) =sin2xtanx thoa man F(%) =

tri cua F (EJ la:
4

N p Y3+l =@ c Y341, 7 3-1 «

+ . — . +— D.———
2 12 2 12 2 12 2 12
Huéng din giai
Chon D.
Ta co: F(x) = Isin2x.tanxdx = IZsinx.cosx. MUY gy = 2_[sin2 xdx .
COS X
Suy ra F(x)zj(l—cost)dx:x—Sln2x+C.
Theo gia thiét, ta co: F z :£<:>£—lsin2—7[+C:£:>C:£—£.
3 4 3 2 3 4 2 3

Do dé F[zjzz_lsin2(£j+ﬁ_£:ﬂ__
4) 4 2

T
2 3 2 12°
(x

Bai tap 16. Goi F(x) 1a nguyén ham cua ham s6 f )= cos’2x thoa min F(O) =2019. Gia tri

cua F (Zj la:
8

A 37416153 B. 374129224 C. 374129224 D. 37 —-129224
64 8 64 32

Huéng din giai

Chon C.




2
Ta co: cos*2x = (MJ = l(1 +2cosdx +cos’ 4x)
2 4
:%(1+200s4x+mj =%(3+4cos4x+0058x)

Do do6 F(x):%J.(3+4cos4x+0058x)dx:%(3x+sin4x+%sin8xj+6'
Ma F(O)=2019 néntacod C=2019.

Vay F(x) =%(3x+sin4x+%sin8x}+2019.

Do do F| & :37z+129224
8 64

5

Bai tdp 17. Goi F(x) 1a nguyén ham cua ham sé f(x)= 1C°S, Y v6i x =X k27, ke Z va thoa
—sinx
~ 3 ., T,
man F(ﬂ')=—. Giatricaa F| —— | la:
4 2
A. 2 B. 0. . B D. 1
3 3 3
Hwéng din giai
Chon D.
5
Ta thay: COS' Y cos? x(1+sin x) = (1 —sin’ x)cosx+cos3 X.sinx
1-sinx
-3 4
= F(x)=|(1-sin® x)d(sinx)— | cos’ xd (cos x =sin)c—Sln r_cos X+C
(x)=]( )d(sinx)- | (cos x) PR
Theo gia thiét, ta c6 F(;z) =% nén C =1.
sinx  cos*x
Vay F(x)zsinx— — +C
3 4
Do d6 F(—ijl.
2) 3
Chu y:
n+l
Véi neN, ta co: J.cos" x.8in xdx = —Icos" xd(cosx)=— €5 X, ¢ va
n+1
. n+l
Isin” X.COS xdx = Isin” xd(sin x) s A +C.
n+1

Bai tap 18. Biét [ : coSX 5
sSINnXx—

la

dx = %1n|55inx —9| + C,(a,b € Z+) , % la phan s6 tbi gian. Gia tri 2a-b




A. 10. B. 4.

C.7. D. -3.
Huéng din gidi
CHOND
d(5sinx-9
J.—?OSX dX=lJ.—( - ) =lln|5sinx—9|+C
5sinx—-9 57 b5sinx-9 5

Vay a=1,b=5.Nén 2a-b=-3.

Bai tap 19. Tim mot nguyén ham F(x) cta ham s6 f(x)=(1+ sinx)2 biét F(g) = %

A. F(x):%x+2cosx—%5in2x.
B. F(x):%x—Zcosx—isinZX.
C. F(x)=§x—2cosx+isin2x.

D. F(x) :§x+2cosx+lsin2x.
2 4

Huéng din giai
CHONB
Ta co

I(1+sinx)2 dx:J.<1+25inx+sir12 x)dxzf[1+25inx+—1_cgszx}dx
=§x—2cosx—lsin2x+c
2 4

i 3n 37 Tt 1. 3n
F|l - |=—&——-2cos—+—sinn+c=—<c=0.
2 4 22 2 4

Vay F(X)Z%X—ZCOSX—%SH‘IZX.

COS2x

Bai tap 20. Cho j dx=F(x)+C va F(n)=a+b. Tinh A:(a+b)6.

sin X + cosx
A. 2. B. 2. C. 1. D. 1.
Huéng din giai

CHON C

dx

Ta c6: F(X)ZJ. Ccos2x dX:jcoszx—sinzx

sinXx + cos X sinx + cos X

(Cosx+sinx)(cosx—sinx) . .
:J' - dx:I(cosx—smx)dx:smx+cosx.
sinx + cosx

=F(n)=-l=a+b=>A=1




Bai tap 21. Cho tich phan I%dx —a. Tinh A =12cot?2x theo a.
S XCos™ X

A. 4a°. B. 2a2%. C. 3a°. D. a2.

Huéng din giai

CHON C
.2 2
Ta 06: F(x) = [ —dx - [ Xrcos de:j[ L1 jdx
sin“ xcos” x sin” xcos” x cos”“ X sin“x
=tanx —cotx.
Theo dé:

sinx cosx sin’x—cos’x —2cos2x
tanx —cotx = - = = =a

cosX sinx SIn X cos X sin2x
cost__E
sin2x 2
2 2
A=12.5% 2 _ 12.(—3j —3a2.
sin” 2x 2
. sin 2x
Bai tip 22. Cho F(x) la mot nguyén him cia ham s§ | dx

Veos® x +4sin® x
F(O)+2f(%]=l. Tinh 2F(0)—F[%).

AL B, — c.0 D.1
9 9
Loi giai
CHON B
Ta co

d (cosz v+ 4sin? x) =(—2sinxcos x+8sinxcosx)dx = 6sin x cos xdx =3sin 2xdx

= sin 2xdx = %d (cos2 x+4sin? x) .

va

Do do:
. d|(cos® x+4sin’ x d(cos®> x+4sin’ x) 2
J' Sin 2% e :lj' ( ) :%J' ( ) =Zvcos® x+4sin’> x+C
Veos? x+4sin® x 3 Veos? x+4sin” x 3 2+cos® x+4sin® x 3

F(o)+2F(fj=3+2.i+3c=1:C:—Z.
2) 3 73 9

2 4
Vay 2F(0)—F[£]=2.—+2C———C=C=—Z
2) 73 3 9




al - trén khoang (—2x/§;2x/§ ) thoa

Bai tip 23. Goi F(x) 1a nguyén ham ciia ham s6 f(x)=
8—x

man F(2) =0. Khi d6 phuong trinh F(x) =x c6 nghi¢m la:

A.x=0 B. x=1 C.x=-1 D. x=1-/3
Huéng din giai

Chon D.

Ta co: F(x

)=j—8f7dx=—jﬁd(8—x2)=—@+c

Mt khéc F(2)=0=—-V8-x*+C=0&C=2

VéyF(x)z—\/8—x2+2.
2—-x20
XétphuorngtrinhF(x)zx@—\IS—x2+2:xc>\/8—2=2—x<:>{8 ) (2 )2
-x =(2-x
x<2
<2
@{x = [le—\/5<:>x=1—\/§

2% —4x-4=0
x=1+3

2x+1

Bai tap 24. Cho F (x) 1a mot nguyén ham cua ham s6 f (x) =— 3
X' +2x+x

~ trén khoang (0;+o0)

va F(l)z%.Téng S=F(1)+F(2)+F(3)+..+F(2019) la

2019 B 2019.2021 C. 2018 1 D 2019

" 2020 T 2020 2020 2020
Huéng din giai
Chon C.
2x+1 2x+1 2x+1

Phén tich = = =
an tic f(x) [T ) xz(x+1)2 (x2+x)

2

Khido F(x)= [ e [ (v +x)=-

; > ; ; +x+C.
(x +x) (x +x)

Mat khac F(1)=%:>—%+C=%:>C=l.

1 1 1 1
& (x) xz+xJr x(x+1)+ (x x+l)+




Do do S:F(1)+F(2)+F(3)+ +F(2019)= 1—l+l—l l—l+..‘+;—L +2019
2 2 3 3 4 2019 2020
1 1 1
=—|1- +2019=2018+ =2018——
2020 2020 2020

Bai tap 25. Cho ham s6 f(x) c6 dao ham xac dinh trén R thoa man f(O) :2\/5,f(x) >0 va
F(x)-f'(x)=(2x+1) 1+ f*(x),VxeR. Giatri f(1) 1a
A. 632 B. V10 C. 53 D. 2J6

Huéng din giai
Chon D.

Ta co: f( = 2x+1 1/1+f m =2x+1.

1+f(

N o0

Theo gid thiét f(0)=2v2 ,suy ra \[1+(242) =C & C=3

Suy ra = [(2x+1)dx & [ === = [(2x+1)dx &I+ f* (x) =x* +x+C

Vi C=3 thi 1+ /7 (x) =2 +x+3= f(x) = /(x> +x+3) ~1
vy f(1)=+24 =26
Bai tap 26. Cho ham s6 y=f(x) c6 dao ham lién tuc trén doan [-2;1] théa man £(0)=3 va
(£ (%)) .f"(x) =3+ +4x+2. Gid tri 16n nhéit ciia ham s6 y = f(x) trén doan [-2;1] a:

A. 2Y42 B. 2315 C. Y42 D. 15

Huéng din giai

Chon C.
Taco: (f(x)) f'(x) =3 +4x+2  (¥)
Lay nguyén ham hai vé ciia dang thuc (*) ta dugc:
J.(f(x))z.f'(x)dx:j(iixz+4x+2)dx<:>%f3(x):x3+2x2+2x+C<:>f3(x):3x3+6x2+6x+3C
Theo gia thiét, taco f(0)=3 nén
(£(0)) =3(0°+2.0° +2.0+C) ©27=3C & C=9=> f* (x) =31 +6x> +6x+27
Ta tim gia trj 16n nhat cua ham s6 g(x)=3x"+6x> +6x+27 trén doan [-2;1].

Ta co g'(x) =9x" +12x+6>0,Vx [—2;1] nén dong bién trén doan [—2;1] .




Vay max f(x)=;/max g(x) =342 .
[-211] (-2:1]

Dang 2: Phwong phap ddi bién dang 1, dit u = u(x)

1. Phwong phap gidi

Pinh li: Cho [ f (u)du=F(u)+C va u=u(x) la ham s6 c6 dao ham lién tuc thi

_[f[u(x)]u'(x)dx =F[u(x)]+c

Céc budc thuc hién doi bién:

Xet 1= f(u(x))u'(x)dx

Bude 1: Dat u=u(x), suy ra du=u'(x)dx

Buéc 2: Chuyén nguyén ham ban dau vé 4n u ta duge 1= [ £ (u)du=F(u)+C, trong d6 F(u) la
mot nguyén ham ciia ham s6 f (u).

Bude 3: Tra vé bién x ban dAu, ta c6 nguyén ham cn tim 1a 1 = F (u(x))+C

H¢ qua: néu F(x) la mot nguyén ham coa ham s f(x) trén K va a,beR;a+#0 ta co:

jf(ax+b)dx:1F(ax+b)+c.
a

2. Bai tap
Bai tip 1. Nguyén ham F(x) ctia ham 5O f(x)= X2t biét F(-1) =% la:

A. F(x) =%e“"3“ +C B. F(x) =%e“"3“ +2019 C. F(x) =%ex3” +% D. F(x) =%e*’3+1

Huéng din giai
Chon D.

1
Pit u=x"+1 tacd du=3x"dx = x’dx =§du

Suy ra _[f(x)dx = J-e”%du =%e” +C

Do d6 F(x) :%e"j“ +C.
Mit khéc F(—1)=% nén C=0. Vay J.f(x)dx=%e'”3+l

. r R A . _ [T R IR UER
Luwu y: Ta c6 thé viét nhu sau: J.f(x)dx—_[xze ldX—SJ‘e 1d(x3+1)—§e '+C




. ’ s A 1 ) A or A \ ~ A r <9 \
Chui y: Voi cac viet x’dx =§a’(x3 +1) , ta c6 thé tinh nguyén ham da cho mot cach don gian va

nhanh gon.
Bai tap 2. Nguyén ham M = BELLEIFNST
1+3cosx
1 2
A. M=§1n(1+3cosx)+c B. M=§1n|1+300s,x|+C
2 1
C. M=—§1n|1+3cosx|+c D. M=—§ln|l+3cosx|+C
Huéng din giai

Chon C.

bat u=1+3cosx, tacod du=-3sinxdx hay ZSinxdx:—gdu.

Khi d6 M =—3jldu =21l +C
37 u 3

Vay M= [ g2 infi+3c0s | +C
1+3cosx 3
g sin(x—j ~
Bai tap 3. 1= [ 4 dx =2 3\/;,(a,beZ*).Timtiléi.
0stx+2(1+smx+cosx) b b

AL B. L c. 2 p. 3.

3 2 1 1

Huéng din giai
CHON B
dt=(cosx—sinx)dx:—\/Esin[x—ﬁjdx
bat t=sinx+cosx= 4
sin2x=t> -1
va x:O—)% thi t:1—>x/§.
1?4 V27t 2 1|2 4-32
312:__ 2—:__J 5~ 5 ¢ = .
V2 1t —1+2(1+t) 2 9 (t+1) 2 "t+1]) 4
1

Bai tap 4. Ch 3xsinxdx =F(x)+C va F(0)=a+b——.

itap ojcos x sin xdx (x) va ( ) a 1
Tinh A =a? +b? +2018.
A.2018. B. 2016. C. 2022. D. 2020.

Huéng din giai

CHON A




jcosS x sin xdx
bat u=cosx = —du =sinxdx.

cos* x
4

4
jcosSXSinxdx=—ju3du=—UI+C=— +C

:F(O):—i:a+b—i:>a+b:0.

A=a®+b’+2018=(a+b)’ —2ab(a+b)+2018 =2018.

m
n m

Chu y: chiyrang véi a>0 va m,neZ;n>0 taluon co6: a” =va

Bai tap 5. Nguyén ham R = J. dx la:
xvx+1

A R=LpYEEE o B. R=Lm[MA=l L o
2 |Wx+1-1 2 |Wx+1+1
c. R=mPPXHH o p. R=mPAHN L o
Vx+1-1 \/x+ +1
Huéng din giai
Chon D.

Dit u=vx+1=u’=x+1.Suyra x=u"—1 va dx =2udu.

Khi dé R:j(uf_”‘l)uduzjuf_ldu:J(ul_l-uiljduzln

u-l +C.
u+l

Vx+1-1
Vx+1+1

Bai tap 6. Nguyén ham S = J.x3\/x2 +9dx la:

Vay R=In +C

2 2 [
A. S=(x +9) . +9—3(x2+9)\/x2+9+C

5

2 S )
B. sz(x +9) a +9—3(x2+9)\/x2+9+C

5
2 [ 2
C. S=(x +9)5 a +9—3(x2+9)2\/x2+9+C
(x +9)2\/x2+9 5
D. S= S -3Wx"+9+C

Huéng din giai
Chon A.




Xét S :J.xaxlxz +9dx :J.xlexz +9xdx .
Dit u=vx’+9=u’=x"+9.Suyra x’ =u’ -9 va xdx =udu .

5

Khi d6 S=J-(u2 —9)u.uduzj(u4—9u2)du=%—3u3 +C.

(xz +9)2 RS

Vay S = ; —3(x* +9)Vx+9+C
1
Bai tap 7. Neuyén ham T = | ———dx la:
P e Jx\/Inx+l
1
A T=——m+C B.T=2VInx+1+C
2VInx+1
C. Tz%(lnx+l)\/lnx+l+C D.T=+Inx+1+C
Huéng din giai
Chon B.
Taco: T = = dlnx+1)=2vInx+1+C.
J.Xx/lnx+l J.x/ln)c+1 ( )

2020
Bai tip 8. Nguyén ham U:j(x_ )2022 dx 1a:
(x+1)
2021 2020
Av=L2) e B.U-—[*2] ¢
3\ x+1 6060\ x+1
2021 2023
L=y e D.U-—[X2) ¢
6063\ x+1 6069 x+1
Hwéng din giai
Chon C.
2020 2020
) -
XétUzj‘%dx:J(x 2] L
(x+1) x+1 (x+1)
Pitu=""2 s du=—"_dv=tdu=—"_ar.
x+1 (x+1) 3 (x+1)

Lt 200 1 2021 A 1 x-2 !
Suyra.U:—Ju du=——u" +C.Vay U =—— +C
3 6063

Luu y:

J-(ax+b)" dr = 1 1 (aerbjM_i_c

(cx+d)"+2 n+lad—bd\ cx+d




2
In” x

Bai tap 9. Xét nguyén ham V = I dx . Dt u=1++/1+Inx, khang dinh nao sau day

x(1+\/lnx+l)
sai?
dx (142—214)2
A. —=(2u-2)d B. V= 2u-2)d
e 2 (o)
5 4
C.V=2u5—§u4+gu3—4u2+C p.v=C i 10 e
5 2 3 5 2 3
Huéng din giai
Chon C.
it u=1+vT+Inx = (u—1) =1+Inx o Inx =i 20 = 2 =(2u—2)du.
x
In® x (’42_2“)2
Khidd V=|——r——dx=|——(2u-2)du
jx(1+\/lnx+l) J PG
2.5, 16

= 2J.(u4 —5u’ +8u’ —4u)du == -—u'+—uw -4’ +C
5 2 3
Bai tap 10. Goi F(x) 1a nguyén ham cta ham s6 f(x) =sin’ 2x.cos’ 2x thoa F[%) =0. Gia tri
F(20197z) la:

A. F(20197r)=—% B. F(20197)=0 C. F(20197r)=—% D. F(20197z)=%

Hwéng din giai
Chon A.

bat u=sin2x = du=2cos2xdx = %du = cos2xdx

Taco F(x) =J.sin2 2x.co0s’ 2xdx =%J.u2.(1—u2)du =%J.(u2 —u4)du

=lu3 —LuS +C =lsin3 2x—isin5 2x+C
6 10 6 10
FlZc0etinZ Lo Zicc0o o=t
4 6 2 10 2 15

Vay F(x) =%sin3 2)(—%sin5 2x—%
1

Do d6 F(2019x) = T




Bai tap 11. Biét ring | (2x+3)dx ———L L (véi C 1 hing s6). Goi S la tap
x(x+1)(x+2)(x+3)+1 g(x)

nghiém cua phuong trinh g(x) =0 . Tong cac phan tir cia S bang:
A. 0. B. -3+5 C. -3 D. -3-+5
Huéng din gidi
Chon C.
Vi x(x+1)(x+2)(x+3)+1:(x2 +3x)(x2 +3x+2)+1 =[(x2 +3x)+1}2 nén ta dat u=x"+3x,
khi d6 du = (2x + 3)dx

1

Nguyén ham ban dau tré thanhj. =— +C.
u+1) u+l
(2x+3)dx 1
S =—
uyrajx(x+1)(x+2)(x+3)+1 x2+3x+1+c

_—3+\/§
2
3-5

2

Viay g(x)=x2+3x+l;g(x)=0<:>x2+3x+1=0<:>

X =

Do do S = ;
2 2

—3+\/§,—3—\/§}

Téng gié tri cac phan tir cia S bang —3.

Bai tap 12. 1= dex =F(x)+C. Tinh F(1), biét ring F(x) khong chira hé s6 tw do.
2 —sinx —cosx

Az B. 2. c. b p.2.

3 3 3 3

Hwéng din giai
CHON A
—aj 3 —2sin2x)cos2x
I=J-3cos2x s1n4xdx=J~( ' ) N
2 —sinX — cosX 2 —sinX —cosX
I3 2sm2x cosx+sinx)(cosx—sinx)
X

(smx + Cos X)

. ) dt= (cosx—sinx)dx
bat t=sinx +cosx = )
sin2x=t" -1




3-2 2—1}
:I:j[ £t )tdt th at= j(zt +4t+3+%)dt

=(§t3 + 2t +3t+61n|t—2|j+C.

Dang 3: Tim nguyén ham bing cach doi bién dang 2

1. Phwong phap giai

Kién thirc cin nhé: Céc ki thuat ddi bién dang 2 thuong gip va
Ta da biét cac dang thirc sau: cach xur Ii.

sinr+cos’t=1,voimoi reR.

1+tan®z =

NVt #— +k7z(keZ)
cos’t 2

l+cot’t=——o Vt;tkﬂ(keZ)

9
sin’ ¢

Vi cac bai toan sau day thi ta khong thé giai quyét
ngay bang nguyén ham co ban ciing nhu doi bién s &
dang 1, doi hoi ngudi hoc phai trang bi tu duy doi
bién theo kiéu “lwgng giac héa” dua vao cac hing
dang thirc luong giac co ban va mot sé bién ddi thich

hop, cu thé ta xem xét cac nguyén ham sau day:

i , [ dx N [ dx
Bai toan 1: Tinh A = ‘[ﬁ Bai toan 1: Tinh A, —_[ — =

. . .. T .
bat x=|a|smt, Vo1 ZE[T’EJ hoiac

=|a|cost vol t e (0;7[)

Bai toan 2: Tinh A, = I Bai toan 2: Tinh A, = I

a+x a+x

bat x = |a|tant voi te(%,z)

Bﬁitoén3:TinhA3=J.‘/a+xdx Bai toan 3: Tinh A, J.‘/aer
a-—x a-—x

bat x =acos2t voi te(O 2)

Bai todn 4: Tinh A, = [ |/(x—a)(x—b)dx Bai todn 4: Tinh A, = [|/(x—a)(x—b)dx

bit x=a+(b—a)sin’r voi te[O;%}




Bai todn 5: Tinh A, =[x’ —a’dx Bai toan 5: Tinh A, =[x’ —a’dx

2. Bai tap

Bai tap 1. Nguyén ham [ =

_ 2
A. arcsinf—H—x
2 4
_ 2
C. arccosﬁ—H—x
2 4
Chon D.

o . .. -7
bat x =2sint voi te(T,

4sin* ¢

V4 —4sin’t

Khi d6 Izj

bat x=—- | | VOl t e _”,z
sin ¢t 2 2
j dx la:
V4 - x?
_ 2
+C B. 2arccos£—X4—x+C
2 2
_ 2
+C D. 2arcsin£—X4—x+C
2 2

Huéng din giai

%) Taco cost >0 va dx=2costdt .

2costdt = I4sin2 tdt (vi cost>0,Vte (%,%) ).

Suyra / =2j(1—cos2t)dt =2t—sin2t+C

Tirx=2sint:>t=arcsin§Vésin21=25int.cost=x —
X xVd—x?
Vay I = dx = 2arcsm———+C
y jﬁ .
Bai tap 2. Nguyén ham [ = J.—dx la:
(1-2)
_ 2
AJ(-2)+c B2 —+cC c. -~ __4cC p. Y= ¢
-’ (1-2) x

Chon B.

bat x =cost, <0< 7=

Hwéng din giai

dx =-sint.dt.

KhidéI:—jSlf”;d’dtz—j D cotr+Chay I=—2_+c
sin” ¢ sin” ¢ 1—x2
X
Vay dx = +C
I

\/(1 @) Vi




1

o dx la:
+x

Vidu 3. Nguyén ham [ = j

A. arctanx+C B. arccotx+C C. arcsinx+C D. arccosx+C
Huéng din giai
Chon A.

.. T .
bit x =tans voi te(T;Ej’ ta co d)c=(1+tan2 t)dt.

1
Khid6 [ = |————(1+tan’t)dt = |dt=t+C
J‘1+‘[an2t( ) I
. 1
Vay I:j dx =arctanx +C
I+x

Dang 4: Tim nguyén ham bing phuong phap nguyén ham tirng phan

1. Phwong phap giai
Véi u= u(x) vav= v(x) 1a cac ham s6 c6 dao ham trén khoang K thi ta c6: (u.v)' =u'vv'u
Viét du6i dang vi phan d (uv) =vdu + udv
Khi d6 1y nguyén ham hai vé ta dugc: Id (uv) = I vdu + j udv
Tur do6 suy ra J.udv =uv —J.vdu (1)
Cong thic (1) 1a cong thirc nguyén ham tig phan.
Dau hiéu nhén biét phai st dung phuong phép nguyén ham timg phan.
Bai toan: Tim /= J.u(x).v(x)dx , trong do u(x) va v(x) 1a hai ham c6 tinh chat khac nhau,
chang han:
u(x) 1a ham s6 da thuc, v(x) 12 ham s6 luong giac.
u(x) 1a ham s6 da thuc, v(x) Ia ham s6 mil.
u(x) 1a ham s logarit, v(x) 1a ham sé da thiec.
u(x) 1a ham s6 mi, v(x) 1a ham s6 luong giac.
Phuong phap nguyén ham tirng phin
u=u(x) {duzu'(x)dx
=

dv=v(x)dx v=jv(x)dx

Buée 2: Ap dung cong thic (1), ta duoc: f udv =uv— f vdu

Buoc 1: Dat {




Luwu y: Dat u=u(x) (uu tién) theo thw ty: “Nhit 16¢, nhi da, tam lwgng, tir mii”. Tuc 13, néu c6
logarit thi wu tién dat u 13 logarit, khong c6 logarit thi wu tién u 1a da thuc,... tha ty vu tién sip xép
nhu thé.

Con dbi v6i nguyén ham v = Iv(x)dx ta chi cin Chon mét hing sb thich hop. Diéu nay s& duoc
lam rd qua cac Bai tap minh hoa ¢ cdt bén phai.

2. Bai tap

Bai tjp 1. Két qua nguyén ham / = [xIn(2+x")dx la:

A. x2+21n(x2+2)+%2+C B. (x2+2)1n(x2+2)—%2+c
C. (¥ +2)In(x* +2)42* +C D. x2+2ln(x2+2)—%2+C
Huéng din giai
Chon D.
2x
Dit {uzln(2+xz):> du=x2+2dx
dv = xdx v:x2+2
2
Khi d6 I=xz+21n(x2+2)—dex:xz2+21n(x2+2)—%2+C

2

Chii y: Thong thuong thi v6i dv = xdx = v = %

2

Tuy nhién trong truong hop nay, tadéy v= v 2

mang lai sy hiéu qua.

ln smx+200s,x)

Bai tap 2. Két qua nguyén ham = J. dx la:
cos” x
A. (tanx+2) ln(sinx+ZCosx)—x+2ln|cosx|+C
B. (tanx+2).In(sin x +2cos x)—x—21In|cos x|+ C
C. (tanx+2) ln(sinx+2005x)—x—21n(cosx)+C
D. (cotx+2) ln(sinx+2005x)—x—21n|cosx|+C
Huéng din giai
Chon B
u=1In(sinx +2cos.x) duzwdx
D3 sinx +2cosx
at dx = : )
dv:coszx b~ tan g2 2 SmA+2cosx

COS x




Khi d6 1=(tanx+2)ln(sinx+2cosx)—

cosx—2sinx
jeosa=2siny

COS X
=(tanx+2)ln(sinx+2cosx)—x—21n|cosx|+C

Chii y: O Bai tap ndy, Chon v=tanx+2 co thé rut gon dugc ngay tr va mau trong nguyén ham

Ivdu.

Bai tap 3. Két qua nguyén ham [ = Ixz sin5xdx 1a:
A. —lxz cosSx —ixsin S5x +icos 5x+C B. —lxz cosSx +£x sinSx —icos S5x+C
5 25 125 5 25 125

C. %xz cosSx—%xsinwaL%cosSer C D. —%x2 cosSx +%xsin5x+%0055x+C
Huéng din giai
Chon D.
Phdn tich: O day ta s& vu tién u = x* 1a da thirc, tuy nhién vi bac cta u 1 2 nén ta s& timg phan hai
1an méi thu dugc két qua. Nham tiét kiém thoi gian, t6i goi y voi phuong phap “so dd duong chéo”
cu thé nhu sau:
Buoc 1: Chia thanh 3 cot:
+ Cot 1: Cot u ludn lay dao ham dén 0.
+ Cot 2: Dung dé ghi 13 diu cua cac phép toan dudng chéo.
+ Cot 3: Cot dv ludn ldy nguyén ham dén khi tuong g voi cot 1.
Buée 2: Nhan chéo két qua cua 2 ¢t voi nhau. DAu cia phép nhan dau tién s& c6 du (+), sau do

dan dau (-), (+), (-),... rdi cong cac tich lai v6i nhau.

DPao ham cho Lay nguy&n ham

dén khivé 0 Dau twong (rng
u=x? M Tt dv =sin5xdx
2x \ f%cos 5x
—___2 ------ - +\‘ —isin 5x
25
0 \ %cos 5x

Khido I = —lx2 cosSx+£xsin5x+ic055x+C
5 25 125

Chu y:
Ki thuat nay rat don gian va tiét kiém nhiéu thoi gian.

Trong ki thuat tim nguyén ham theo so d6 dudng chéo, yéu cau doc gia can tinh toan chinh xac dao




ham va nguyén ham & hai c¢ot 1 va 3. Néu nham 1an thi rat dang tiéc.

Bai tjp 4. Nguyén ham 1 = [ x*e*dx 1a:

4 3 2
A. = x__4)§ +12f _244x+ﬁ
3 3 3° 3 3’

je3x+C B./==——+C

4 3 2 4 3 2
C.I= x—+4)§ —uf +244x—£ e +C p. =LA 2 e
3 3 3 3 3 3

Huéng din giai
Chon A.
Néu lam thong thuong thi timg phan 4 1an ta méi thu duoc két qua. O day, chiing t6i trinh bay theo

so do dudng chéo cho két qua va nhanh chong hon.

DPao ham cho Déu Lay nguyén ham
dén khi vé 0 twong rng
u=x* + dv = e*dx
4x° \ %eax
12x2 S 3i2e3*
24x \‘ %e“
24 +\A 3i4e3*
0 \. 3%93”
4 3 2
R X" 4x7 12x7 24x 24 5,
Viay I:(?— 3 + S +—5je +C.
Bai tap 5. Nguyén ham [/ = Iex sin xdx la:
A. 2¢" (sinx+cosx)+C B. 2¢° (sinx—cosx)+C
| | R
C. Ee (smx—cosx)+C D. Ee (smx+cosx)+C

Hwéng din giai
Chon C.
Phdn tich: Sy ton tai cuia ham sb mil va luong gidc trong ciing mot nguyén ham s& rit dé gay cho
ngudi hoc sy nham 13n, néu ta s& khong biét diém dung thi co thé sé& bi lac vao vong luan quan. O
day, dé tim duoc két qua thi ta phai timg phan hai 1an nhu trong Bai tap 3. Tuy nhién, véi so d6

duong chéo thi sao? Khi nao s€ dung lai?
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Khi d6, ta sé co6 thé két luan [ =e¢* sinx—e" cosx — j e” sin xdx .

. A 1, .
Hay 2] =¢"sinx—e".cos x. Vay Izge' (sinx—cosx)+C

Chii y: Chi dung lai khi dao ham ciia nd c6 dang gidng dong dau tién. Dong cudi thu duoc

—I sinxe*dx=—1.

Bai tap 6. Tim / = J-ln" (ax+ b)v(x)dx , trong do v(x) 1a ham da thic, ne N va a,beR;a#0
Huéng din giai

na.ln"™ (ax + b)

Phan tich: Vi uu tién u(x) =In" (ax + b) nén du= dx va tiép tuc dao ham thi cot 1

ax+b

s& khong vé 0 duoc, vi vay phai chuyén lugng t(x) = tir cOt 1 sang nhan voi v(x) §cot 3 dé

ax +
rit gon bét; tiép tuc qua trinh nhu thé cho dén khi dao ham cot 1 vé 0, va chi ¥ st dung quy tic dan
déu binh thudng.

Bai tjp 6.1. Két qua nguyén ham 7 = [ x.In xdx la:
2 2 2 2 2 2 2 2
A n2-24+C  B.ZIn2+-+C C. 2 m2-2-+cC D. .In2++C
2 4 2 4 4 2 4 2
Hwéng din giai
Chon A.

DPao ham cho Lay nguy&n ham Luong t(x)

£ .2 Dau . phai chuyén
den khi ve 0 twong rng ttr cot 1 a3
nhan thém
u=Inx . + dv = xdx v&i
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Vay I=J.x.lnxdx=X—.ln2—x—+C
2 4

2

. 1 . £ .
Chu y: chuyén lugng t(x) =— bén cdt 1 sang nhan voi v(x) = % ta thu duogc két qua g Khi do
X

2
bén ¢t 1 con lai 1, dao ham cua no bé‘mg 0; bén ¢t 3 c6 nguyén ham cua 5 la 7

Bai t3p 6.2. Két qua nguyén ham 7 = [(4x—1).In* (2x)dx la:

2

A. (2x* —x)In’ (2x)—(3x" —3x)In* (2x) - (3% —6x)ln(2x)+%+6x+c

2

B. (2)(2 - x)ln3 (2x) - (3x2 - 3x) In’ (2x) + (3x2 - 6x) ln(2x) —% +6x+C

2

C. (20" —x)In’ (2x) +(3x" =3x)In’ (2x) + (3% —6x)ln(2x)—%+6x+€

D. (2x2 —x)ln3 (2)c)+(3x2 —3)()ln2 (2)c)+(3x2 —6x)1n(2x)—%—6x+€

Huéng dén giai

Chon B.
Dao ham cho Dy L&y nguyén ham Lu?ng t(f)
dén khivé 0 twong trng phai chuyén
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Vay I=(2x" —x)In’ (2x)—(3x* =3x)In’ (2x) +(3x” - 6x) In(2x) —%+6x +C

Chii y:

Chuyén 3 , nhan v&i (2)(2 —x) thu duoc (6x - 3)
X




Chuyén =, nhan véi (3x* =3x) thu dwoc (6x-6).
X

Chuyén 1 , nhan voi (3x2 —6x) thu duoc (3x —6) .
X

Bai tap 7. Cho F(x)=(x—1)e¢" 1a mot nguyén ham cta ham s6 f(x)e’". Biét rang ham s6 f(x)
c6 dao ham lién tuc trén R . Nguyén ham cia ham s6 f'(x)e”" 1a:
A. (2-x)e"+C B. (2+x)e" +C C.(1-x)e +C D. (1+x)e"+C
Huéng din giai
Chon A.
Tacd F'(x)=f(x)e" e +(x-1)e' = f(x).e™ < f(x).e™ =xe".

Xét jf'(x)ezxdx

u=e* du =2e*"dx
bat =
dv=f'(x)dx v:f(x)
Do do6 I = f x —2J.f e dx:xex—Z(x—l)ex+C

Vay I = J.f'(x)ez"dx :(2—x)e"' +C

Dang 5: Cac bai toan thwe té ing dung nguyén ham

1. Phwong phap gidi

Y nghia vit li ciia dao ham:

Mot chét diém chuyén dong theo phuong trinh S =5(¢), v6i S(¢) 1a quing duong ma chat diém d6
di duoc trong thoi gian ¢, ké tir thoi diém ban dau.

Goi v(t) va a(t) lan luot 14 van tdc tic thoi va gia tdc tire thoi cua chat diém tai thoi diém ¢, ta co:
v(t)=S'(¢) va a(t)=v'(r).

Tir d6 ta co: S I dt va v Ia(t)dt.

2. Bai tap
Bai tap 1. Mot vat chuyén dong véi gia tdc a(t) = il(m / sz) , trong do6 ¢ 1a khoang thoi gian tinh
r+

tir thoi diém ban dau. Van tdc ban du cua vat 1a. Hoi van tde cau vt tai gidy th 10 bang bao
nhiéu?
A. 10 mys. B. 15,2 m/s. C. 13,2 ms. D. 12 my/s.
Huéng din giai

Chon C.




Vén toc cla vat tai thoi diém ¢ duogc tinh theo cong thire: v(r) = J.a(t)dt = tildt =3It +1|+C
+

Vi vén toc ban dau (lic 7=0) cua vat 1a v, =6m /s nén:
v(0)=3Inj0+1[+C=6<C=6=v(r)=3In|t+1]+6.

Vén toc clia vat chuyén dong tai gidy thir 10 1a: v(10) =31n|10+1|+6~13,2(m/s).

Ne A A A A ‘A A . & . A 1 3 5 2 2 J4 \
Bai tap 2. Mot van dong vién dién kinh chay véi gia toc a(t) = _ﬁt +£t (m /s ), trong do ¢ 1a
khoang thoi gian tinh tir lic xuat phat. Hoi vao thoi diém 5 (s) sau khi xuat phét thi van téc ciia van
dong vién 1a bao nhiéu?

A. 5,6 m/s. B. 6,51 m/s. C. 7,26 m/s. D. 6,8 m/s.
Huéng din giai
Chon B.
Vin toc v(t) chinh 12 nguyén ham cua gia tdc a(t) nén ta co:
1

v(t):-..a(t)dt:_[(_z_lé‘ﬁ+%I2Jdl‘=—%t4+4i8[3+C

Tai thoi diém ban dau (r=0) thi vAn dong vién & tai vi tri xuat phat nén vén toc lac d6 la:

v, =0:>v(0)=0<:>—L.04 +2 0 1C=0eC=0.
96 48
Vay cong thirc van tdc 1a v(t) =——1 +it3
’ ’ 96 48

Vén toc clia van dong vién tai gidy thr 518 v(5)=6,51m/s.

Chii y: Gia tdc cia vat chuyén dong 1 a(z):t—3l(m/s2). Ta tinh v(t) = [a(r)dt, két hop véi
+

diéu kién van toc ban dau v, =6m /s . Suy ra cong thic tinh van toc v(t) tai thoi diém ¢ va tinh

duge v(10).

Bai tap 3. Mot nha khoa hoc tu ché tén lra va phong tén lua tr mat dat vai van toc ban dau 1a 20
m/s. Gia su bod qua strc can cua gio, tén Iua chi chiu tdc dong cua trong luc. Hdi sau 2s thi tén ltra
dat dén toc do 1a bao nhiéu?
A. 0,45 m/s. B. 0,4 m/s. C. 0,6 m/s. D. 0,8 m/s.
Hwéng din giai
Chon B.

Xem nhu tai thoi diém t, =0 thi nha khoa hoc phéng tén lra v61 van téc dau 20 m/s. Ta c6

s(0)=0 va v(0)=20.




Vi tén lra chuyén dong thing dung nén gia tdc trong trudng tai moi thoi diém ¢ la
s”(t)=—9,8m/s2.

Nguyén ham coa gia téc 1a van tdc nén ta c6 van toc cua tén lta tai thoi diém ¢ la
v(t)=[-9.8dr=-9.8:+C,.

Do v(0)=20 nén -9,8t+C, =20 < C, =20:>v(t)=—9,8t+20.

Véy vén toc cua tén Itra sau 2s 14 v(2) =-9,8.2+20=0,4(m/s).






