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BAI GIANG: NGUYEN HAM CO BAN
CHUYEN PE: NGUYEN HAM, TiCH PHAN VA UNG DUNG
MON: TOAN 12
GIAO VIEN: POAN NGQC DUY TRINH

v Hiéu dwoc khdi niém nguyén ham cia mét ham so.
v' Nam dwoc quy tac tim nguyén ham co ban va bang nguyén ham ciia cdc ham so thong dung.
v’ Biét dwoc moi lién hé gitta dao ham va nguyén ham.

829 | NGUYEN HAM

Pinh nghia
Cho ham sé f(x) xéac dinh trén K (K 1a mot khoang, doan, hoic ntra khoang). Ham sé F(x) duoc goi la
nguyén ham cua ham sé f (x) trén K néu F'(x) = f(x) véi moi x e K . Khi d6 ta co:

e V/6i mdi hang sé C, ham sé6 F(x)+C ciing 1a mot nguyén ham cua f (x) trén K.

e Néu G(x) 1a mot nguyén ham cua ham sé f(x) trén K thi ton tai hiang s6 C sao cho G(x) = F(x)+C véi
moi x thudc K.

e Moi nguyén ham cua hamsé f(x) trén K déucé dang F(x)+C,véi C lahangsd. Tagoi F(x)+C,CeR

la ho tit ca cac nguy@n ham (goi tat 1a ho nguyén ham) cua f(x) trén K, ki hiéu la jf(x)dx va viét
[ f(9dx=F(x)+C.

Vi du 1: Cho ham s f(x) =3x2+2x. Trong mdi y a), b), c), d) & mdi cau, hdy chon dung hoic sai.
a) Ham s6 F(x) = x* +2x? la mot nguyén ham cua ham sé f(x).

b) Ho nguyén ham caa f(x) 1a j f (x)dx = x3 + x2.

¢) Cac ham s G(x) = x> +x? +1 va H(x) = x* + x* —2 déu la nguyén ham cua ham s6 f(x).

d) j(6x+2)dx: f(x)+C.

Céach giai:

a) F'(x) =3x%+4x = f(x) = F(x) khong 1a nguyén ham cua ham s f (x)

Vay a) Sai

b) Ta co: (x3 +x2)r =3x* +2x= f(X)

— Ho nguyén ham cia f(x) 1a j f(x)dx = X3 + X2

Vay b) bung.
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c) Ho nguyén ham cua f(x) 1a j f (x)dx = X3 + X2

= Cac ham s6 G(x) = x*+x2+1 va H(x) = x> +x* —2 déu la nguyén ham caa ham sé f (x).

Viay c) Dling

d) Taco: f'(x)= (3x2 +2x)’ =6X+2

= I(6x+2)dx= f(x)+C

Viay d) bung

Cha y:

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

Bai ton tim nguyén ham ciia mot ham sé ma khéng chi rd khoang K thi dwoc hiéu la tim nguy@n ham trén
tirng khoang xéac dinh ciia ham s6 do.

b) Tir dinh nghia nguyén ham, ta co _[ f'(x)dx=f(x)+C.

Vi du 2: [Dé chinh thuc ki thi Tét nghiép THPT nam 2025] Ho nguyén ham cia ham s6 f(x) = x? la

A. %x3+C. B. 2x*+C. C. 3¢ +C. D. %x3+C.
Céch giai:

Xét phuong 4n A. %Xs +C

Ta co: (%x%cj =x*=f(x)
Chon A.
Vi du 3: [Pé minh hoa ki thi PGNL chuyén biét Pai hoc Su pham TP. HCM niam 2025] Ham s6 nao dudi

day 1 nguyén ham ciia ham sé f (x) =3x? _2 ?
X

A y=x*-2In|x]|. B. y=6x-2In|x]|. C.y=x3+£2. D.y=6x+£2.
X X
Céach giai:
Xét phuong an A. y=x>—2In| x|
Lo ,» 2
Taco: y =3x"——=f(x)
X

Chon A.
Bang cong thiec nguyén ham

STT Loai ham s6 Cong thirc nguyén ham

1 Ham sé liiy thira fodx=c
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_[1dx=x+C
a+l
jx"‘dx: +C (a=-Y)
\ x dx
2 Hamso y == —=In|x+C (x=0)
X
Icosx:sinx+C
Isinxdx:—cosx+C
3 Ham s luong giac dx
I —=tanx+C
COS” X
I _d>2< =—cotx+C
sin® x
Iexdx=eX+C
4 Ham sé mii -
ja*dx: +C (a>0,a=1)
Ina
Vi du 4: Ho nguyén ham caa ham sé f (x) = x2v/x 1a
A.Ex3 Xx+C. B.Ex3 X+C. C.1x3\/§+C. D.EXS\/;+C.
2 7 3 2
Céch giai:
f(x) = x*x
1 5
j f (x)dx =_[x2\/§dx :sz -x2dx =IX2dX
54 7 ,
2 2 £
= +C=X—+C=g-x2+C:g-«/§7+C
5 7 7
-~ +1 _
2 2
_2.0.Jx+C
7
Chon B.
Vidy5: Tim [e®*dx.
_e—0,5x
A e%+C. B. e*+C. C. +C. D. —2e > +C.
Céch giai:
-0,5\¥
05Xy _ -0,5\% _(e ) _e—O,Sx _ -0,5x
[e = ax=[(e?*) dx= neos tC=5gtC=2e*"+C
Chon D.
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Vidu 6: Tim j%dx.
A. cotx+C. B. tanx+C. C. cot’ x+C. D. tan’x+C.
Céch giai:
J‘lzgfztixdx = I(coiz < +1jdx = J‘(tan2 X+1dx = I coiz de =tanx+C
Chon B
M Tinh chat

Cho hai ham s f(x) va g(x) lién tuc trén K . Khi d¢:

a) j k f (x)dx =k j f (x)dx (v6i moi sé thuc k khac 0).
b) j [f(X)+g(x)]dx = j f (x)dx + j g(x)dx
[LF (0 -g001dx = [ f(x)dx—[ g(x)dx

Vidu 7: Tim I(2x+1jdx trén (0;-+0).
X

A. 2x*+Inx+C. B. x*+Inx+C. C. xz—iz+C. D. 2x2—%+c.
X X

Céch giai:

J'(2x+%jdx = _[2xdx+'|édx

=2-.|‘xdx+.|‘§dx

2
:2-X—+In|x|+C
2

=x*+Inx+C
Chon B.
Vidy 8: Tim [3*- 2" dx.

3 +C. B. 2. 6 +C. C. 2-12 +C. D. 6
In3 In6 In12 In6
Céch giai:

j 3. 22y = j 3.22%. 2dx

=2-j3*-4*dx

A.

=2j12*dx

' 12%
In+2

=2 +C

Chon C.
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Vi du 9: Ho tat ca cac nguyén ham cta ham s f (x) =% la
A. tanx+x+C. B. tanx—x+C. C. tan2x+C. D. tan2x+2x+C.
Céch giai:
Ta cd: cos2x =2cos” x—1
cosx =1-2sin® x
=1-cos’ x=2sin’ x
e

=12
=‘[Zsmlex
2C0S“ X

:jtanzxdx
= j(tanz x+1—1)dx

1
= dx — | 1dx
jcos2 X I
=tanx—x+C

Chon B.

Vi du 10: [D& minh hoa ki thi DPGNL chuyén biét Pai hoc Su pham TP. HCM niam 2025] Cho cac ham s6

F(x)=3x*+1 va G(x) = 4x®+2x lan luot 12 nguyén ham cua cac ham sé f(x) va g(x). Xét H(x) 1a mot

nguyén ham cia ham sé h(x) = f (x)- g(x) . Phuong an nao dudi ddy la ding?

A. H(x)=(3x* +1)(4x° +2x). B. H(x)=(x*+x)(x*+x*).
C. H(x)=6x(12x* +2). D. H(x)=6(x"-1)(3x* +4).
Céch giai:
ot {0t oo 2

= h(x) =6x-(12x* +2) = 72x° +12x
2

= H(x) = [(72x° +12x)dx = 72-§+12X7+c

=18x* +6x>+C
Chon D.

@ Il. CAC DANG TOAN THUONG GAP

Tim nguyén ham cta ham sé dwa vao bang céng thirc nguyén ham, dinh nghia, tinh chat

2
Vi du 11: Ho nguyén ham ciia ham s f (x) = (sing—cosgj la
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A. Xx—cosx+C. B. x+cosx+C. C. x=sinx+C. D. x+sinx+C.

Cach giai:

2
Taco I(sing—cosgj dx

- j(sinz X _2sinXcos 2 + cos? 5jdx
2 2 2 2

= j(1—sin X)dx

= jldx —Isinxdx

=X+cosx+C
Chon B.

Vi du 12: Cho ham sé f (x) lién tuc trén (0;+o0). Biét f'(X) =e¥™ +5x+/x . Ham s§ f(x) c6 dang

A. %+2\/§5+c. B. e +X +C. C. e—:+§&5+c. D. e¥+5Jx +C.
Céch giai:
Tacod f(x) =J'(e3x +5x\/§)dx
:J.e3xdx+15x\/;dx

= I(e3)xdx + SI X- x%dx

3

=%+5-ngdx
3

X% +1

'3

—+1
2

3x 5
=—+2-x2+C
3

e3x

=—+5 +C
3

e3x
2x% - Jx +C

3x

63 +2\/§5+C

Chon A.
Vi du 13: Tim nguyén ham j(tan X+ cot X)?dx .

A. tanx+cotx+C. B. tanx—cotx+C. C. —tanx—cotx+C. D. —tan x+cotx+C.

Céch giai:

Ta co: I(tan X + cot x)*dx
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=I(tan2 X+ 2tan X - cot X + cot? x)dx
:'[(tan2 X+1-1+2+cot® x+1—-1)dx
1 1
2 dx
jcos2 X sin? x
=tan Xx—cotx+C
Chon B.

Nguyén ham ham an

dx+j

Vidu 14: Choham s y = f(x) c6 dd thi (C), lién tuc trén R théa mén jxf (x)dx =2x° —3x* +ax+C , voi
a la tham sb thyc. Biét hé s6 gdc cua tiép tuyén cua (C) tai diém c6 hoanh do x =1 1a 3 . Xac dinh hé sb goc
cua tiép tuyén cua (C) tai diém c6 hoanh do x =—1.
Céch giai:
Ta co: jxf'(x)dx= 2x*-3x* +ax+C
= xf (x) =6x* —6x+a (*)
Thay x=1 vao (*) ta duoc:
1.f1)=61-61+a
<& 3 = a
Thay x=-1 vao (*) ta duogc:
(-1)- f'(-1) =6-(-1)? —6-(~1) +3
o —f'(-1) =15
o f(-1) =-15
Vay hé sb goc cua tiép tuyén cua (C) tai diém c6 hoanh do x=-1 la —15.
bép an: -15.
Vi du 15: Biét F(x)=(ax®+bx*+cx-+d)e* la mot nguyén ham cua ham s f (x) =(2x*+9x* —2x+5)-e*
Tinh a® +b*+c® +d?
Céch giai:
F(x) = (ax’ +bx* +cx+d )e”
F ()= "f(x)
:>(3ax2 +2bx+c)eX +(ax*°’+bx2 +cx+d)-ex =(2x3+9x2 —2x+5)eX

e[ ax®+(3a+b)x+(2b+c)x+c+d e’ =(2x° +9x* —2x+5)e”

a=2
3a+b=9=h=3
" \ =a’+b*+c*+d?*=102
2b+c=-2=>c=-8
d=5
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Dap an: 102.
Vi du 16: Cho ham sé f(x) thoaman f(2) =—% va f'(x)=4x°[f (X)), vxeR.Tinh f().

A L B._ 1 c.. p, 739
3 10 400 400

Cach giai:
f'(x)=4x°[f (X, VxeR
f 00 =4x [T (X))

f(x) 4y

Thay x =2 vao (¥) ta dugc:
1 p—
f(2)
< -18=-16+cC
&ce=-2
1
X

A

=——=-x'-2 (*¥)

f(x)
Thay x=1 vao (**) ta duoc:
1 1

m:—1—2:>f(1):—§

Chon A.
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