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Bai toan vat ly
« Tada biét bai toan chat diém Chuyen dong

thang co phwong trinh s=f(t) voi f(t) la ham
sO co dao ham.

» Khi d6 van toc tai thoi diém t 1a v(t)=F(t)
* Trong thuc te co khi ta gap bai toan

nguwoc la biét van toc v(t) tim phwong trinh
chuyén ddng s=f(t).

Ttr d6 ta co bai toan: Cho ham soé f(x) xac dinh
trén khodng (a;b), tim ham sé F(x) sao cho trén
khoang do: F’(x)=f(x).



&1. NGUYEN HAM

I. Nguyén ham va tinh chat :
II. 1. Nguyén ham :
a. Dinh nghia:

Ham s0 y = f(x) xac dinh trén K.
Ham s6 F(x) goi 1a nguyén ham cua
f(x) trén K néu F’(x) = f(x)

vo1 mo1 X thuoc K.



Ham so f(x) = 2x ¢d nguyén ham la nhirng
ham sb nao?

a. F(x) = x2
b. F(X) =x2+ 3
c.F(x)=x2-4

(d) T4t ca cac ham sb trén




Nhan xét

» Moi ham s6 dang F(x)=x2+C (C la hang so tly
y) déu la nguyén ham cua ham so f(x)=2x Trén
R.

» Moi ham s6 G(x)=tgx+C (C |a hang so tay )
déu la nguyén ham cua ham s

trén cac khoang xac dinh.

o) =
COS X

Tdng quét ta co dinh ly:




b.Binh Iy:

« Néu F(x) 1a moét nguyén ham cta ham so f(x) trén
khoang K thi:

*Vé&i moi hang so C, F(x) +C ciing la m§t nguyén
ham cua ham so f(x) trén khoang dé.

*Ngworc lai, moi nguyen hém’cﬁa ham so f(x) trén
khoang (a;b) déu co the viet dwéi dang F(x)+C voi
C la mot hang so.
F(x) + C (C thudc R) goi la ho cac nguyén ham cua f(x)

kibigu: | f(x).dx = F(x)+C



2.Tinh chat ciia nguyén ham
Tinh chét 1 : If/(x)dx = f(x)+C
Tinh chét2: [ kf(x)dr=k] f()+C.(k=0)
Tinh chét 3 : [/ (0)£g00ldv= f(dv£ | ()b



3. Su ton tai nguyen ham
Dinh ly 3: Moi ham sb f(x) lién tuc trén K déu co

nguyén ham trén K.
4. Nguyén ham cia mét s6 ham so thwéng gap

1j0dx= C 5 fardx - a’
In a

2‘_[ dx = XIC 6jcosxdx= Sinx + C

3 _[ x“dx :a_+1x "‘C7Ismxdx— -Cosx +C

4 j—dx _ln‘x‘_l_CSJCOS xdx=Tanx+C

5.j€xdx = e +C 9I dx =-cotx+C

SlIl X



VD: Tinh nguyén ham
1 L
1.1 (3x° - de= 3| x’dx+ | x 2dx
J dx =3[ x"dx+ |

- 3

-~ x*+2x2+C
4
z,j(zsmx_zx“)dx: 2 [ sin xdx - 2[ 2" dx
=—-2Ccosx—2 2 + C
| In 2
3, j 2sin 2x.00s xdx = —.2( [ sin xdx + [ sin 3xd)
1

=—cosx—§cos3x+C



Qua bai hoc ta da biét
- Dinh nghia nguyén ham tir dé biét cach
chirng minh 1 ham sé Ia nguyén ham
ctia 1 ham sé cho trwérc.
- Tim ho cdc nguyén ham bang cédch tim
1 nguyén ham roi céng thém hang sé C.



VD 2:

Chirng minh rang:

Itanzxdx: tan x — X C

Ta co:

[ tan” xccte = j (1+tan” x—1)dk

1
=_[( ——1Ddx =tanx—x+C
cos” x



Ham so F(x)zlcos(z—ij la nguyén
2 3

ham cta ham so nao sau day?

f, (x)=sin(2x‘zj B (X)ZESm(Z_zxj

3 2 \3
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2. Xac dinh a & ham s6 F (x)

x—1
mot nguyén ham ctia ham so f(x)z : :
(1)
) Ca 1)
trén R\ {1}
Taco F/(X): \1 _1) — a-l

Suyra: -a-1=1 Vay a=-2



3.Cho f(x)- J’% va F(x)=(ax+b)y2x+1

Xac dinh a, b d@é F(x) 1a mdt nguyén
ham cua f(x) trén ( 1 j

——, 1t©0
GIAIL: : 1
F/(x)za.\/2x -1+ (ax + D).
a2x+D)+ax+b  3ax+a+b V2x+1

Px+1 ol [,

1

(A 3

Suy ra: <3a—l — 0
3

a+b=1 b =




4. Xac dinh a, b, ¢ sao cho ham s6
F(x)=(ax?*+bx+c)e* la mot nguyén ham

ciia ham so f(x)=(2x2-5x+2)e*trén R.



\ X 1 . ~ ~
Ham so6 & =-"7= [|a mQt nguyén

ham ctia ham sé nao sau day?

a fi)=Vr (el

1
b. £ (x)= 2x1\/¥ d fi(x)= 4x~/x




Bai tap:
Tim F(x) biét  F(x) = jzxdx F(1)=3.
Hudng dan:
F(x)=x2+C
Ma F(1)=3 = 1+C=3=(C=2
Vay F(x)=x2+2




I1.PHUONG PHAP TINH NGUYEN HAM

1.Phwong phap dbéi bién so:

a. Dinh Iy 1: Néu If(u)dx = F(u)+C

va u = u(x) la ham sb ¢o

dao ham lién tuc thi:
| fau (x)de = Flu(x))+C
b.Phwong phap:
B1: dat u = u(x)
B2: tinh du = u’(x)dx

P [ faow (x)dx = Fu(x)) +C



VD: Tinh cac nguyén ham sau:

1 j(zx + 1) dx

B1: Pat u = 2x+1
B2: du = 2dx

> [@x+1’dx=[u’ dz”’

= I Sdu——u +C =E(2x+1)6+C



VD: tinh cac nguyén ham sau
2. I x° \/x3 5.dx

B1: Pat u=x"+5
B2:  du=3xdx — x’dx =

3
B3:
szx/x3+5.dx=j\/;.a;—u
2 3 3

1 _ J—
=%ju2.du=—u2+C =g(x3+5)2+C
9 9 9

du




Cach 2 yp. tinh cac nguyén ham sau
2. j X’ \/x ’ S5.dx

B1: dat U:\/X3+5 =>u’=x"4+5

B2: 2Qu.du=3x’dx = x’dx= 2u.du
B3: 2u dit
szx/x3+5.dx=ju. 3

3
=gju2.du =2u3+C :g(x3+5)2+C
3 9 9



VD: Tinh cac nguyén ham sau

. 2
3. jsm x.c0S° x.dx

B1:dat u = sSIn x
B2: du=cosx.dx

B3:. -
jsm x.(1-sm” x)cos x.dx

—ju (1—u )du—j(u —u*)du

M u sm X sm X

= F(C =

3 S 3 5

C






