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Introduction to Indefinite Integrals, Integration Methods (u-

substitution, By parts)

Introduction to Indefinite Integrals 333aa uall cOlal<il)

Definition

The collection of all antiderivatives of f is called the indefinite
integral of f with respect to x, and 1s denoted by
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Integration

Differentiation

Calsniy)

aseel.safi.hamzah@uomus.edu.ig shahad.mahmood.mohammed@uomus.edu.iq
Zainab.haider.obaid@uomus.edu.iq



mailto:aseel.safi.hamzah@uomus.edu.iq
mailto:shahad.mahmood.mohammed@uomus.edu.iq
mailto:Zainab.haider.obaid@uomus.edu.iq

Al-Mustaqgbal University / College of Engineering & Technology
Department Of Computer Engineering Techniques
Class First stage
Subject Mathematic 1/ Code UOMU0206012
Lecturers Dr. Aseel S. Hamzah, Shahad M. Alagha and Zainab H. Obaide
15'term — Lecture No. 5 Introduction to Indefinite Integrals, Integration Methods

f(x) dx.

x? e indefinite sas. e Jalil)
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Example 1 : 4iliall J) sall 4l Jal<il)

1. If f(x)=sinx ,and f'(x)= cosx ,find [ f '(x) dx?

Solution : [ f "(x)dx = [ cosx.dx =Sinx + ¢

2. Findf(Seczx + dx

L)
2Vx
1
1 1 1 1 x2
f(Sec2x+—)dx=fSeczxdx+f—dx=tanx+—fx_1/2dx=tanx+—*—+c

2+/x 24/x 2 2 %

=tanx +\/§+c

Example 2 Evaluate 2> 5| the following Integrations :

3

2 3
1. f(®*—2x+5)dx Solution:=——2=+5x+c==—x*+5x+c
t i t t3 t? e
2. [(3t2 + )t Solution: [(3t? +)dt =3=+-x—+c=t3+—+c
3 tlon 3 .
3 f_seCZ_.XdX Al 1A Ay ol 30 Jads o sl Jaks A8iSe 5 g g JulSl Lo gl (e
= / Usadly 3 gn ga 5al)(3/2) Gusil) Jaho iy Al g 0 sl

3/2

; 3 3 2 3x
Solution: [ —sec? ?X dx: —sec? 7)( dx=— - tan = +c

| dastae ol |

4. f%sece tanf d6 Solution: f—gsece tan6 do = gsecﬂ +c

) ) 2 ) : 1—cos2x 3
Cos x+sin'x=1 , cos2Xx=cos X-sin'X , Sin’x = — (Lads)
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Integration Methods

1) Integration by u-substitution u2: s23l)

The Substitution rule: (a2l ()58

If the function f(u) , and u= g(x) 1s a differentiable function, then:

u=g(x) ,and du=g'(x).dx , f(u)=f(g(x))
/f(_t;{). N 2" (x) dx =/‘_f[rr_) el

Example 3 : find the integration [ x cosx? dx

Solution: | cosx? xdx
Letu=x"....(1) , and ZZ——ZX ,du=2x dx , x dx=%du eeen(2)

rqenad JalSill Jalas (53 (2) 5 (1) ilalaall (yia gas
[ cosu ; du = %sinu +c= ésinx2 e
Example 4  Find the integral / O + xPGF3 + 1) d. -
If the function f(x)=(x+x)’, let (x>+x)=u , then :

fu)=u’,u=x+x....(1) , and 32;3x2+1 —  du=(3x*+1) dx.....(2)

IR0 PG DRI G

ub x3+x)6
fus.du=?+c=%+c
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H W : Find the integrations :

1. [sin®xdx 2. [xV2x+1 , 3. [sec*(5x +1).5dx , 4. [cos(760 + 3) dO
,5.[ %%cosx® dx

1—cos2x

=

( Hint: sin’x =

2)Integration by parts dgjanll Jalsil)  dalisa g Al Al aa gi s AN ARG aa 53 Y Ladic

: : 5 ; s 5 5 dv
Integration by parts 1s a technique for simplifying integrals of the form: / i

Ay a5 Jy Aol ddidie aa S Y iag e cosx ) x cosx Jia (g al ally dgidia g s Slllia 2x g3

oatlhall oagl Jal<ill o gllaall g Aaliz g
LGBERAL o 55 (u) duabsie) A3 (i s Jaad 1 G 15¥1 55kl
LelalSy o 585 (dv) Adadall Jia dllag

u— du [k

dv— v <&

UV Gl e I W1 e )l e (5S35 sladl)

/uclv = uv —-/vdu é'/

Example 5 : find the integration for / x cos xdx by using integration by parts

Solution : we can be suppose U2 _yisi () (Sas
u=x — du=dx L3 L al

dv=cosx dx — v=sinx & JalSill iy alls
[xcosxdx =u.v— [v.du=x_(sinx) - [(sinx). dx) * :—izx sinx- (-1) (cosx) +¢
= X SInX +CcosX +¢

OS2y Gyl Jea V) Gl i daala JalSl Jeu) dall ol s dsyHhall oda aladind (e )
Jaaed S foCOSJC dx A muad ey v=x> cral dv=x Mie | Aliall 2aatin Yy il Hal)
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Example 6 Find the integrations:

1. [Inxdx
Solution : u=Inx du=l/x dx
dv=dx v=x

1
JInxdx=uv— [vdu=xlnx— [x*=-dx=xlnx —x+c

2. [x%e* dx
u=x’ du=2x
dv=e* v=e* — [x%e*dx=x’¢" - 2(fxe*dx ).......... (1)

e
O shadll ity JulSill e 5 AT A je (525
3.‘\.‘:‘__?3;._\57).‘44)( el D ga gl

—

[ xe* dx
u=x du=dx
dv=e* v=e" — [xe*dx =x.e* - [e*dx

cenas (1) a8y Aolaally Lgaa o

[x%e* dx=x" e* -2(xe"-¢e")+c
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