A. KIEN THUC CO BAN

inh nghia nguyén ham

0t s6 tinh chét ciia nguyén ham

9t s6 nguyén ham co ban

BANG NGUYEN HAM CO BAN

Giao vién: Tuan Vu

TINH NGUYEN HAM BANG CACH SU DUNG
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e Chuy: Trén day la nhitng phép bién déi rat quan trong, gitip cho viéc tinh nguyén ham tré nén

ngdn gon, tiét kiém thoi gian trinh bay.



B. KY NANG CO BAN

Van dung thanh thao dinh nghia, tinh chit va bang cac nguyén ham co ban.

C. BAITAP

Dang 1. Tim nguyén ham bing céng thirc nguyén ham co bin va mé rong (khong cé dk).

Cau 1: (02 -101- THPTQG 2017)Tim nguyén ham cta ham sb f(x) =c0s3x
Huéng din giai.
sin +b
J-cos(ax+b)dx =M+C = Icos3xdx =
Ta co: a

sin3x
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Cau2: [2D3-1] (02 —102 —- THPTQG 2017) Tim nguyén ham ctia ham s 5x-2

Huwéng din giai.

(-2~ Linjax+p+ 0= [ -2~ Lmpsx—2+cC
ax+b a 5x-2 5 .

Ta co:

Cau3: [2D3-1] (08 — 103 — THPTQG 2017) Tim nguyén ham ctia ham s6 S (x)=2sinx

Huwéng din gii.

Ta c6: Isinxdx:—cosx+C:>J.2sinxdx:2J.sinxdx:—2cosx+C

=|(x*+3x+1)dx
Cau 1: [2D3-1] Tinh nguyén ham J I(x Foxs )
Huéng din giai.
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Cau2: [2D3-1] Tim nguyén ham © (%) ctia ham 6 x a:

Huwéng din giai.

4 3
Izjzx +3dx=j(2x2+izjdx=2i—§+c

2

X X 3 x
—_1_ 2
Cau3: [2D3-1] Tim nguyén ham © (%) cgahamss /() =1=a4x"
Hwéng din giai.
x2 x3
J.(l—x+x2)dx:x——+—+C
2 3 ,
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Cf(x)= x#0
Cau 4: [2D3-1] Tim nguyén ham F(x) cua ham so ( ) x° ( )

Hwéng din giai.



Cau 5:

Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

3
X X

(x-1) X =3x% +3x—1 303 1 3
[a=] dr=[| 12+ = - |dv =x—31n|x|- =+

[2D3-1] (09 — 104 THPTQG 2017) Tim nguyén ham ctia ham 5O f(x) =7
Huéng din giai.
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Ta co: Ina

) f(x) =x° —3x+l
[2D3-1] Tim nguyén ham ctia ham s6 X
Huwéng din giai.
1 ] X 3x

Jf(x)dx=j(x2 —3x+; dx=?—7+ln|x|+C

— 2 _
[2D3-1] Tim ho nguyén ham cta ham sé f(x)=x"~2x+1 )

Hwéng din gidi.

f(x)dx=|(x"-2x+1 dlex3—x2+x+C
Jrma=[( Jor=3 |

[2D3-1] Tim guyén ham cta ham sb X X
Hwéng din giai.

.[f(x)dx=j(%—%de:1n|x\+%+c.

f(x)=2x+i

[2D3-1] Tim guyén ham ciia ham sb X
Huwéng din giai.

_[f(x)dx=j(2x+%jdx=x2 3. |

X X
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[2D3-1] Tim nguyén ham cta ham s6 S(x)=x"+3x"-2x+1

Huéng din gii.

Jf(x)dx=f(x3 +3)c2—2)c+1)abc=%)c4+x3—x2 +Xx |

J=J'(é+x]dx

Hwéng din giai.

[2D3-1] Tinh nguyén ham



J:I l+)c dx:ln‘x|+lx2+C
X 2 .

Cau 12: [[2D3-1] Tim guyén ham cta ham s§ /(¥)=cos3x
Huwéng din giai.

J.cos 3xdx = %sin 3x+C

in(3x—1
Cau 13: [2D3-1] Tinh [sinG3x )x
Hudéng din giai.

j sin(3x —)dx = —%cos(3x ~D+C

Cau 14: [2D3-1] Tinh ] (cos 6x —cosdx)dx

Hwéng dan giai.
1. 1.
'[(cos 6x —cos4x)dx = gsm 6x —Zsm 4x+C
Cau 15: [2D3-1] Tim nguyén ham caa J (¥) =sin2x
Huwéng din giai.

[ sin 2xdx = 1 [sin2xd(2x) = L eosax+c
2 2 '

Cau 16: [2D3-2] Tim nguyén ham ciia ham s6 ¢ (¥) =€035%

Huwéng din gii.

jcos Sxdx = 1 f cosSxd(5x) = lsin 5x+C
Ta co: 5 5 .

f(x)=sin2x '

Hwéng din gidi.

Cau 17: [2D3-2] Tim nguyén ham ctia ham s6

[ sin 2:xdx = ljsinzxar(zx) —Losaxrc= —1(1—2sin2 x)+C =sin’ y—1ic
Ta co: 2 2 2 2

1

f(x)=—7>—=
Cau 18: [2D3-2] Tim nguyén ham ctia ham sb cos® (2x+1)

Huwéng din giai.
1 1

dx = !

1
—— = | d(2x+ ) = —tan(2x+1)+ C
J‘cosz(2x+1) 2Icosz(2x+1) (2x+1) 5 an(2x+1)+

Ta co:

Cau 19: [2D3-3] Tim nguyén ham ctia ham s6 J(¥) = cosSx.cosx .



Huwéng din giai.

Jcos 5x.cos xdx = Il(cos 6x +cos4x ) dx = 1 f cos 6xdx + lJ.cos 4xdx
Ta co: 2 2 2

= LJ.cos6xa’(6x)+l_|‘cos4xa’(4x) = Lsin 6x +—sindx+C
Cau 20: [2D3-2] Tim guyén ham ctia ham s6 J (x) = 2sin3xcos 2x .

Huwéng din gidi.
J2sin3xcos2xdx = I(sin 5x+sinx)dx = fsinSxdx+Jsinxdx = —%cosSx—cosx+ C

F(x)=e"+tanx+C

Cau 21: [2D3-1] Ching minh riang ham sb la nguyén ham coa ham sb

flx)=e+—

cos’ x

Hwéng din gidi.
1

cos’ x

(F(x)), =(e"+tanx+C)’ =e +

)X
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Cau 22: [2D3-2] Tim guyén ham cua ham s6 2,

Huwéng din giai.
J.%(l +cosx)dx = %(x+ sinx)+C

_ ,2x _ x
Cau 23: [2D3-1] Tim guyén ham cua ham ) f(x) e -e

Huwéng din gidi.

—-e"+C

J.(ezx —e'”)dx = e2

3x+3
=e

Céu 24: [2D3-2] Tim nguyén ham ciia (%)
Hudéng din giai.

’ J.eax+bdx — leax+b + C = je3x+3dx — 163x+3 + C
Ap dung cong thirc a 3

Cau 25: [2D3-2] Tinh =] (27+3")ar

Huwéng din gidi.
2 3

.[(2"+3’“)dx= ln2+ln3

+C

Ciu 26: [2D3-2] Tim nguyén ham cta / (¥) =€ +008¥



Huwéng din giai.
J.(e" +cosx)dx =e" +sinx+C

Y=y
Cau 27: [2D3-2] Tim nguyén ham ctia ham sd 2"

Huwéng din giai.

Cau 28: [2D3-2] Tim guyén ham F(x) ctia ham s6

Hwéng din giai.

jf(x)dx='|.(xz+1j2 dxzj.(xwL%jzdx:j(xz+2+i2jdx=j(x2+2+x_2)dx.
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Dang 2. Tim nguyén ham thoa min c6 diéu kién cho trude.

Caul: [2D3-2] (13 - 103 — THPTQG 2017) Cho F(x) la mdt nguyén ham cua ham )

3
. F(0)=2
f(x)—e +2x va thoa man ( ) 2 Tim F(x)
Huéng din gii.

Jf(x)dxzj(ex+2x)dx:ex+x2+C
0,2 3 1 . . 1
F(0)=¢"+0°+C===C==—=F(x)=e"+x"+—
2 2 2
Cau2: [2D3-2] (27 — 101 — THPTQG 2017) Cho him sé 7 (%) thoa man / (¥)=3-5sinx
f(0)=10 1y f(x),
Huwéng din gii.

Ta c6: f(x):_[f'(x)dx:'[(3—5sinx)dx:3x+5005x+C .

f(0)=3.0+5cos()+C=10:>C=5

F(x) () =are(x20) F(-1)=1
Cau 3: [2D3-3] Tim mdt nguyén ham cua ham so X , biet

Hwéng dan giai.

b



2 -1 2
ax® bx ax” b

If(x)dx:J.(ax+%jdx:.|.(ax+bxZ)dx:7+ - +C=7——+C:F(x)

X X
£+b+C=1 a:i
F(-1)=1 |2
F()=4 & %—b+C=4<:> b:—%
f(l):() a+b=0 c:Z
4

Ta co:
2
F(X):?’L-fi_*_z
Vay 4 2 4
43 2.2
Cau4: [2D3-3] Tim guyén ham F(x) cia ham sb f(x)—4x 3x7+2
F(-1)=3
Huwéng din giai.
F(X)ZI(4X3—3x2+2)dx:x4—x3+2x+C

Lai c¢6 F(-1)=3&(-1)' =(-1) +2(-1)+C=3C=3 .

Vay F(x)=x4—x3+2x+3.

Caus: [2D3-1] Timham sé 7 (%) pige / (¥)=2x+1 o f(1)=5

Huwéng din gidi.

f(x)=j(2x+1)dx:>{f(x)=x2+x+C
f(1)=5 F(1)=1+1+5

:>f(x)=x2+x+5

Cau6: [2D3-2] Tim hamsé 7 (%) bist ring (%) =4x - v /(4)=0

Hwéng din gii.

f(x):_[(4\/;—x)dx:'|.(4x;—x]dxz 4x? —x—2+C= 8x\/;_x72+c

30 3
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2
Fa)—0e 34 2 o oo 40
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rx) =Sl 2 %0
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— ! — 2 _ =
Cau 7: [2D3-2] Tim ham s y—f(x) biét rang / (x)—(x x)(x+1) va f(O)—3

Huwéng din giai.

thoa man diéu kién
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X X

f(x)zv[[(x2 —x)(x+1)}dx:j(x3 —x)dx:7—7+C |

Ta co:
0t 0°
f(0)=3e—-—+C=0=C=3
Lai co 4 2 .
XXt
y=f () =243
Vay 4 2

p— 2 p—
f(x)—3x t2x=3 c6 mot nguyén ham F(x) thoa F(l) . Tim

Hwéng dan giai.

Cau 8: [2D3-2] Cho
Ta ¢ F(x):J‘(?ax2 +2x—3)dx=)c3 +x*=3x+C .

. F()=0P+’-3.1+4C=0C=1
Laico .

F(x)=x3+x2—3x+1

Vay
2x+3
f(x)= x#0) _
Cau 9: [2D3-2] F(x) la mGt nguyén ham cua ham so6 ( ) X ( ),biét rang F(l) 1.
F(x)

Huéng din gii.

2
X X

2x+3 2 3 3
_[ dx=_[(;+—2jdx:F(x)=21n|x‘—Z+C.
F(l)zl:C:4:F(x):2ln|x’—%+4

Dang 3. Chirng minh ham s6 12 nguyén ham ciia mt ham s6 khac.

Céu 1. Chimg minh ham s F(x) 12 nguyén ham cua ham sb f(x) :

F(x) = (4x - 5)e" F(x)=tan* x+3x-5
2) f(x)=(4x-1)e b) f(x) = 4tan® x+ 4tan® x+ 3
2 2
El(x) = | X +4J FO) = | X“=XN2+1
* n(X2+3 ®) nx2+x 2+1
-2 2_
F(X) = —— mﬁy%gﬂ
) O+ 402 +3 N X1

Hwéng din giai.

a) Ta co F(x)=4e +(4x=5) =(4x-1)e" = f(x) voi Vx €l ngn ham sb F(x) la
nguyén ham cta ham s6 S (x) trén U |

Cau 2. Tim diéu kién cta tham s6 dé F(x) la nguyén ham cua / (x) :



F(x) = mx® + (3m+2)x% — 4x + 3 Timm
f(x)=3x>+10x—4 '
a)
F(x)= In‘x —mx+5‘
2% +3 .Timm.
f)=———
b) x?+3x+5
{F = (ax? +bx+c)\/ ~4X im ab.c.
0 f(x)=(x- 2) X% — 4x
F x) (ax +bx +c)e* Tima,b,c.
d) f(x)=(x-3)e*

Hudéng din giai.

b) biéu kién xac dinh cua ham sb F(x) la Xt —mx+5>0 . Ham s f(x) xac dinh trén U .

2x—m

F'(x)=—/—"——
(x) X' —mx+5

Ham s6 F(x) 1a nguyén ham ctia ham s f(x) trén 1 < F’(x)=f(x) voi Vxell

2x-m _ 2x+3
S X -mx+5 X +3x+5 ygi Vxel < m=-3

BAI TAP TU LUYEN
Cau 1: Tim nguyén ham ciia cac ham sé sau:
1/ f(x)=2x-3)° 9/ J(x) =sinxcosx
X
3/f(x)=(sin2x—1)3cos2x 4/ f(x)—x2+1
2x-3
5/ f(x)_ x2_3x+1 6/ f(X)Z(X-l-l)SX +2x-1
3
f(x)=ln—x f(x):(lnx+3)
7/ 2x 8/ 2x
g/ / (x) =sin(ax +b) cos’ (ax +b) 10, /(%) =tanx
11/f(x):x2\/x3+1 12/ f(x)=e " sinx
5
13/ A= 1-x 14/ A x2=3x+2
fx) = 17x

15/ /(%) =sin7xcos5xcosx 16/ 10x2 +13x—-3



cos x + 3sin x 2cosx
Shbt il fX)=——=

17/ J)= Sin x +cos x 18/ (sinx +cos x)’
5sin® x —3cotg’x X xY
f(x)= - f(x)= SmE_COSE
19/ cos” x 20/
(5 (12
J(X)=—F7— J()=e'|3-—
21/ xx 22/ re
Fy =t f) =
23/ 2x+1 24/ 3x% +2
| Sin X cos x
f)=—=— SO ==
25/ xcos”(Inx) 26/ cos’ x —sin® x

dx
—_— 15 8
27/.[ [x+1+x—1 28/Ix 1+ x"dx

dx
2019
207 [ ¥U=x7"ds. 30/j L+ cotx
Cau?2: Tim nguyén ham ciia cac ham s6 sau( véi diéu kién kém theo).

f=—— O F[—£)=0

1/ e +2 F(0)=-In3 2/ sinzox, 2
2
2
Ciyican. Fl5 =0 f=[14 52 J F(—}o

3,/ (x)=sin" 2xcos” 2x 2 4/ 3x—1 3

f(x)_x3+3x2+3x—l F(l) = 1
5/ X +2x+1 3.
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