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CHUONG 4. NGUYEN HAM. TiCH PHAN

BAI 1. NGUYEN HAM
A.LY THUYET

1. Khai niém nguyén ham

Ki hiéu K 1a khoang hoac doan hoac nira khoang ciia R .

Cho ham sé f(x) xéc dinh trén K . Ham s6 F(x) duoc goi 1a nguyén ham cia ham sé f(x) trén K néu

F'(x)=f(x) véimoi x thudc K.

Cho F(x) la mot nguyén ham ctia ham s6 f(x) trén K . Khi do:

* Vi mdi hang s6 C, ham s6 F (x) + C la mdt nguyén ham ctua f (x) trén K ;

* Néu G(x) 1a mot nguyén ham ctia ham sé f(x) trén K thi ton tai hing s6 C sao cho G(x)=F (x)+C

vGi moi x thude K.

Nhu vy, moi nguyén ham ctia ham s6 f(x) trén K déu cé dang F(x)+C, véi C 1a mot hing so. Ta goi

F(x)+C, CeR laho tat ca cdc nguyén ham cua f(x) trén K, ki hiéu j £ (x)dx vaviét
If(x)dx=F(x)+C.

Chi y: Biéu thie f(x)dx goi la vi phan cia nguyén ham F(x) cta f(x), ki hiéu la dF (x).

Vay dF (x)=F'(x)dx= f(x)dx.

Chu y:

a) Moi ham s f'(x) lién tuc trén K déu c6 nguyén ham trén K .

Bai toan tim nguyén ham ctia mgt ham s6 ma khong chi rd khoang K thi dugc hiéu la tim nguyén ham trén
tung khoang xac dinh cia ham s6 do.

b) Tt dinh nghia nguyén ham, ta c6 If'(x)dx =f(x)+C.

2. Nguyén ham cta mgt s6 ham so so' cap
Nguyén ham cta ham so lily thira

a+l

+ foar=c:; + [1dr=x+C: o [xodv==

-1).
a+1+C (a#=-1)

Chii y: Nguoi ta thuong viét Idx thay cho I 1dx.
P . < 1
Nguyén ham cia ham so y =—
X

. Jldx=1n|x|+C.
X

Trang 1
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Nguyén ham ctia mt so ham so lwgng giac

. Icosxdx=sinx+C; . Isinxdx=—c0sx+C;
1
'I —dx=tanx+C; °j ——dx=—cotx+C.
COS” X sin” x

Nguyén ham cia ham s6 mii

X

a

’J.exdx:ex+C; -J.axdx= +C (a>0,a¢l).

a
3. Tinh chét co ban ciia nguyén ham

Nguyén ham ciia tich mét sé véi mét ham sé

o [if (x)dx=k[ f(x)dx,v6i keR, k0.

Nguyén ham cta tong, hiéu hai ham so

' J.[f(x)+g(x):|dx:J-f(x)dx-l"[g(x)dx;
L () =g () Jax =] £ (x) [ g (x)ax.

DANG TOAN: KHAI NIEM NGUYEN HAM
Vidu 1. Ching minh ring:

a) F(x)=5x+x" 1a mot nguyén ham ciia ham s f(x)=5+2x trén R.

. 1
b) G(x)=tanx 1a mdt nguyén ham ctia ham s6 g(x)=—— trén Tz
cos” x 22

¢) H(x)=¢"" 1a mot nguyén ham cua ham s6 h(x)=2e""" trén R.

3
Vidu 2. a) Chung minh F(x) =% 1a mot nguyén ham cua f (x)= x* trén R . Tir d6 suy ra ho tat ca

cac nguyén ham cta f(x)=x" trén R .

b) Chimg minh F (x) =x° 12 mot nguyén ham cta f (x) =5x* trén R . Tir d6 suy ra ho tat ca

cac nguyén ham cua f(x)=5x" trén R.

¢) Ching minh F(x) =—cotx la mdt nguyén ham cua f(x) =——— véimoi x e (0;71) . Tu d@o

sin” x

suy ra ho tit ca cac nguyén ham ctia f'(x)= trén (0;77).

sin® x
r x5 e
Vidu3. a)Hamsb F(x) s 1a nguyén ham cua ham so f(x) nao trén R ?

b) Ham s6 F(x)=sinx la nguyén ham ctia ham s6 f(x) ndo trén R ?

c) Ham s6 F(x)=cotx la nguyén ham ctia ham s f(x) nao?

Trang 2
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Vidu 4. a)Cho If(x)dx=x3—ezx+C.Tim f(x).

DANG TOAN: TiM HQ NGUYEN HAM BANG CONG THUC

Vi du 5.

Vi du 6.

Vidu7.

Vi du 8.

Vidu 9.

b) Cho If(x)dxzsinx+cosx+C.Tinh (7).

Tim:

a) J.xﬁdx
d) j %dx
g) J.{/X_zdx

Tim:
a) j 3% dx

d) j e dx

5)C
g) szﬂ dx
Tim:

a) J. 3cos xdx

d) I(sinx+ cos x ) dx

g)J- 2 dx

cos” x
Tim:
a) [(2x+5)dx

d) I 3xdx

b) j 8 sin xdx

e) I(2sinx—5c0sx)dx

3 1
h - dx
) I(cosz x sin’ xj

b) j(zx2 ~3x+5)dx

¢) [(2x-1) dx

x -1
h) I - dx

, 3
b) j(zx +ﬁ]dx

e) J.ex _ldx

e +1

9 Ix“dx
f) J.%/;dx

1) I X’ m dx

0) j 2" dx

f) j 2357 dx

i) j (27327 =2%)dx

c) J-ZSinzcosfdx
2 2

J- coS2x &

sinx—cos x

i) j tan> x dx

C)I(2x+ 1)3 dx

f) J.(4x3 —3x2)dx

i) j( jzdx

¢) j(%—zxzjz dx

8 +1
dx
2 J.2x+l

x+2
X

Trang 3
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Vi du 10.

2
g) I(l+sin2§jdx h) I(sin%ﬂ:os%) dx 1) J.cos(x—%jdx
Tim:
2x° —5x+2 X A+x+x+6
d.
) [T Rl el
c) I(costcosx+sin2xsinx)dx d) I(x+2)xexdx

DANG TOAN: TIM NGUYEN HAM THOA PIEU KIEN

Vi du 11.

Vi du 12.

Vi du 13.

Vi du 14.

Vi du 15.

Cho ham s f(x) =l v6oi x #0. Tim nguyén ham F(x) cua f(x) thdéa man F(—Z) =0.
X

Tim nguyén ham F(x) clia ham s6 f(x)=cosx théa man F(0)+ F(%j =0.
Tim nguyén ham F(x) ctia ham s6 f(x) =2" thoa man F(O) =1.
Cho ham s f (x)= (1—3x)2. Tim nguyén ham F(x) cua f(x) thoaman F(1)=10.

Cho ham sb f(x) =L. Tim nguyén ham F(x) cla f(x) thoa man F(l) =5.

3/.2
X

DANG TOAN: CAC BAI TOAN UNG DUNG

Vi du 16.

Vi du 17.

Vi du 18.

Vi du 19.

Vi du 20.

Khi duoc tha tir 40 cao 20 m, mot vat roi v6i gia toc khong ddi @ =10 m/s%. Sau khi roi dugc ¢
gidy thi vat c6 tdc do bao nhiéu va di dugc quing dudng bao nhiéu?

Mot 6 t6 dang chay voi toc do 19 m/s thi him phanh va chuyén dong chiam dan véi toc do
v(t)=19-2¢ (m/s). K& tir khi him phanh, quing duong 6 t6 di duoc sau 1 gidy, 2 gidy, 3 gidy
la bao nhiéu?

Mot hon dé roi tir mom da c6 d6 cao 150 m so voi mit dit theo phuong thing dimg. Biét tbe do
roi ctia hon d4 (tinh theo don vi m/s) tai thoi diém ¢ (tinh theo gidy) duoc cho boi cong thirc
v(t)=9,8¢. Quang duong roi dwoc S cta hon da tai thoi diém ¢ dugc cho boi cong thirc nao?
Sau bao nhiéu gidy thi hon da cham dén mat dat?

Mot qua bong dugc ném lén tor d0 cao 24,5 m véi van tdc duge tinh bai cong thirc
v(t) =-9,8t+19,6 (m/s).

a) Viét cong thirc tinh d6 cao ctia qua bong theo thoi gian ¢ .

b) Sau bao nhiéu lau ké tir khi ném 1én thi qua bong cham dat?

Mot xe 6 t6 dang chay vai tée d 72 km/h thi nguoi l4i xe bat ngd phat hién chuéng ngai vt trén
dudng cach d6 80 m. Nguoi 1ai xe phan img mot gidy sau d6 bang cach dap phanh khan cap. Ké
tir thoi diém nay, 0 to chuyén dong cham dan déu vai toe do v(t) =—-10¢+30 (m/s), trong d6 ¢
1a thoi gian tinh bing gidy ké tir luc dap phanh. Goi s(¢) 1a quing dudng xe 6 t6 di dugc trong
¢ (gidy) ké tir lac dap phanh.

a) Lap cong thirc biéu dién ham sb s(t).

Trang 4
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Vi du 21.

b) Thoi gian ké tir lac dap phanh dén khi xe 6 to dimg hén 13 bao nhiéu giay?

¢) Quing duong xe 6 t6 da di chuyén ké tir luc nguoi 14i xe phat hién chudng ngai vét trén dudng
dén khi xe 6 t6 dirng han 1a bao nhiéu mét? Xe 6 to lidu co gip tai nan do va cham véi chudng
ngai vat trén duong hay khong?

Muc nudc trong hd chira ciia nha may dién thuy tridu thay ddi trong sudt mot ngdy do nude chay
ra (khi thuy tridu xudng) va nudc chay vao (khi thuy tridu 1én) (xem hinh). Téc d6 thay ddi cia

; . 1
muc nude trong ho chira dugc cho bdi ham so h'(t) :R(S 2 —120t+480) , trong d6 ¢ tinh

bang gio (0<r<24), h'(¢) tinh bing mét/gio. Tai thoi diém ¢ = 0, muc nude trong hd chira 1a
6 m. (Nguon: A. Bigalke et al., Mathematik, Grundkurs ma-1, Cornelsen 2016)

a) Viét cong thire xdc dinh ham sé £(¢).

b) Muc nudc trong hd chira cao nhat va thip nhat bang bao nhiéu (lam tron két qua dén hang
phin mudi ciia mét)?

¢) Muc nuéc trong hd chira thay d6i nhanh nhat khi nao? Tdc d¢ thay ddi cia muc nude trong
ho chira khi d6 1a bao nhiéu?

4 Mdy
phdt dién

= Thuy Iri?u&
=g X UONG

Dap

B. BAI TAP TU’ LUAN
Tinh dao ham ciia ham s F(x) = xe*, suy ra nguyén ham cia ham s f(x) = (x+ l)ex .
Ham s F(x)=x"+5 languyén ham cia ham s f(x) nao?

Trong mdi truong hop sau, ham s F(x) c6 1a mot nguyén ham cta ham s6 f/(x) trén khodng
twong tng khong? Vi sao?
a) F(x)=xInx va f(x)=1+Inx trén khoang (0;+o0);
b) F(x)=¢e"" va f(x)=e"" trén R.
Trong cac cip ham s6 dudi ddy, ham s6 nao 1a mot nguyén ham cta ham s con lai?

o y 1.,  Inx
a) xe* va (x—1)e b) Eln X va —

x

\

Tim ham s f (x) , biét mot nguyén ham cia f (x) la

a) F(x)=xsinx+\/§ b) F(x)=e"—\/;

Trang 5
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Ciu 6:

Cau 10:

Cau 11:

Biét F(x)=e"+x’ lamdt nguyén ham ciahamsd f(x) trén R vahamsé f'(x) lién tuc trén

R . Tim If'(x)dx.

Tim:

a) Ixsdx

d) Ig—idx

) I%dx

Tim:

a) J‘zdx

d) J.x\/;dx (x > 0)

g) j x'dx

Tim:

a) | ﬁdx
d) j edx

9 | S—Idx

Tim:

a) J%dx

d) j 2%dx

g) I6x3dx

Tim:
a) I(2x5 +3)dx

d) J.(.’)x2 + x) dx

b) j 2% dx

€) J'%xdx

h) J‘ 4 g

c) I7"dx
f) Jxﬁdx

1) J.xzdx

¢) [23%dx
f) j 2°3%dx

1) J-%dx

c) J‘idx
D [

i) J.ezﬁldx

c) Ix(Zx—?a)z dx

f) I(4x—3)(x2 +3)dx

Trang 6
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o | (3\/5 +%)dx

Cau 12: Tim:
(2x+1)
~—d
a)I o x

d) J.)c(x2 —2)dx

g) J‘ 2xx+l dx

Cau 13: Tim:

a) I(Scosx—3sinx)dx

d) J.(Zsinx—3cosx)dx

Cau 14: Tim:

a) I(l +tan’ x)dx

2

X X
d in——cos— | d
)j(sm2 cosz) x

g) I(Ssinx+6cosx)dx

Cau 15: Tim:

1
a 2Cosx— dx
) J.( coszxj

d) j(3sinx—%de

h) j (2* +%jdx

b) j(z.y —%.7"jdx

e) I(7x6 —4x’ +3x2)dx

xt42
h).[ 7 dx

b) j6(1+cot2 x) dx

.2 X
sin” —dx
e)J- >

1 1
h - d
) J.(sinzx coszxj g

b) j (1-tan” x)dx

e) I(x +tan’ x) dx

h) I(cosx +sinx)dx

1 1
b - dx
) J.(cosz x sin’ x]

2 *
e) j(coszx—s jdx

Cau 16: Tim ho nguyén ham cua cac ham s sau:

X

a) f(x) = 6x" —%+sinx

d) f(x)=2¢"-5"

b) f(x)=4x5+§

e) f(x)=3x"+2x-1

Cau 17: Tim ho nguyén ham cua cac ham s sau:

a) f(x)=(2x+1)

b) f(x)=(2x—%jz

1) J.\/;(7x2 —3)dx (x> 0)

o) [(x*-3")ax
f) I2x(x—3)dx

) j (2.3 =) dx

x—2 2 j
C - d
) I(e sin” x *

f) J-;dx

sin” xcos” x

i) J‘4sin2 gdx

c) I(Zcosx— ,32 de
sin” x
f) J.(2+cot2 x)dx

i) ~|.(3c0sx—4sinx)abc

c) J.(3x2 —cos x) dx

Trang 7



