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PREFACE

INTEGRATION- A student’s handbook is written as a reference for student
enrolled in course DBM20023 - Engineering Mathematics 2 at Polytechnics
Malaysia. The e-book contains nine subtopics: Indefinite Integral, Definite
Integral, Integrals of Trigonometric Function, Integrals of Reciprocal
Function, Integrals of Exponential Function, Integration by Parts, Integration
of Partial Fraction and Apply the Techniques of Integration. The notes
provided in this book have been written based on syllabus of the course and
supported with diagrams for better understanding. On top of that, the
practices and assessment provided in this e-book are tailored to suits the

needs of students in understanding the topic
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DIFFERENTIATION <> INTEGRATION

d
d

<

3.0 INTEGRATION

—y<—>de
X

Integration is the inverse or reverse
process of differentiation

The process of obtaining y from % is

know as integration

The symbol for the integration is f

Integration can be used to find areas,
volumes, central points and many
useful things. It is often used to find
the area underneath the graph of a

function and the x-axis.

The first rule to know is that integrals

and derivatives are opposites!

Inteeral
e \

x%+C

Sometimes we can work out an integral
because we know a matching derivative
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3.1 INDIFINITE INTEGRAL

f f(x) dX > without upper and lower limits,

/ T \ > also called an antiderivative.

Integration Integrand Variable of
symbol Integration

Cromma >

_ | e s = e c;n#1
n+1
_ fls ey = S i
1

fcos(x) dx = sinx + ¢




BASIC INTEGRATION FUNCTION

CONSTANT FUNCTION ALGEBRAIC FUNCTION
Od _ _ x1+1
f e =gt [+ geonax
x?’H—l =
fkdxzkﬁc jX”anHH Jf(x)dxifg(x)dx

™!
J-ax”dxz +c
n+1

IMPORTANT:::
NEED TO CHANGE BEFORE SOLVE THE PROBLEM

1. Square root power V2x + 3 me) (2x +3)°
#POWER cannot be -1’
— -2
2. Fraction — .
X2

3. Expand Cx+3)(A —x)mm) _2x2 43

(3 — x)? ) 9 — 6x + x?2
4. Separate 3x —9x? +3 mmmm) x 7 —3x°+x78

3x8



BASIC INTEGRATION FUNCTION

HOW TO INTEGRATE ?

STEPS:
Step 1
» POWER is added by 1 i
» Denominator = NEW xn+1
POWER fxndx:—+c
» +c (indefinite integral) ; +1 \
/; .
Step 2 Step 3
INTEGRATION OF ALGEBRAIC FUNCTION
Example | Integrate:
a| J 7x dx b] f x? dx ] J 632 dx
7y 1+1 x2+1 6x—2+1
= +c = +c = +C
1+1 2+1 —2+1
2 3 -1
2 3 -1
=L ¢
—X



BASIC INTEGRATION FUNCTION

INTEGRATION OF CONSTANT

Example| Integrate:

al [ 6dx b] [0 dt c] fdm

= 6x+c =c =m+c

INTEGRATION OF A FUNCTION INVOLVING ADDITION
& SUBTRACTION

Example| Integrate:

3t% + 2t
al f(9b3+5)db b] f(x+3)(2x—1)dx c] f( " )dt

9b3+1

G+ 1

expand /
+5h+c =[2x*—x+6x—3dx =f3f4+2t_4dt

_ op* =[2x%+ 5x — 3dx

C

= + —
B T ob + 441 —-4+41
2x2+1 5x1+1 . s
= + —3x+c =3 =
2+1  1+1 ;s t— t¢
3 2 5
3 2 5 3t



BASIC INTEGRATION FUNCTION

INTEGRATION OF CONSTANT

Exercises | Integrate:

al [12 dx b] [ 3n2dt c] [ds

d] f%dx e]jZ.Ssinxdx fl [V65 dx

d

INTEGRATION OF ALGEBRAIC FUNCTION

Exercises | Integrate:

9 5 -7
a] flsxdx b]fzsx dx c]f—x dx

d]fs7xZ/5 dx e] f%dx f]fx/ﬁdt




g]f%dx h] J%dt i]flsi/idx

5 \2
j]f—lSm_2/3dm k]f(g) dx I]IZ m2x3dx

3.1.2 INTEGRATION OF A FUNCTION INVOLVING
ADDITION & SUBTRACTION

Exercises | Integrate:

a] f(3b3 —15b +7)db  b] f—3(2b3 +2b)db ] fx(x+ 5)dx




d]f(— ——+7b)dbe] f(— ——+\/_)ds f] f(— —Ta)du

g] f(x +5)(3x — 1)dx h] I(Zx —1)%dx

(x+5@0Bx-1)
15x4

1)(3x — 5)

i f (2x +

Vx

dx k]f

(x +5)2

dx
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3.2 INTEGRATION OF AN ALGEBRAIC FUNCTION

INTEGRATION OF COMPOSITE FUNCTION

HOW TO INTEGRATE ?

<TEPS. FORMULA METHOD
» POWER is added by 1 f(ﬂx + b)"dx  Poweris+
» denominator =
3 (ax + b)"+1
(d— bracket )x (new power) = +c
3 Lan+1)
» + c (indefinite integral) o e Mew Power
E bracket

INTEGRATION OF ALGEBRAIC FUNCTION

Example | Integrate:

a| f(x+4)4dx b] f(9x+4)4 V1 —3xdx
«— Power is +1 Change the form > Change the form )
N (3;(:4):)+1+ c 2(9x+4) 4y I(l - 3x)4dx
/ i —4+1
dy 2(9x+4) 11
o bracket New Power 9(—1+1) 4+ c — (13335)41 +c
5 — M+ - ( +5)
) T 9(-3) (1-32)1
15 2 = T(—S)-l- C
- 3 4 5
27(9x+4)  s(-304
 =3(5)
_ 44\/(1—3x)5+ .
-15



Integration of AN ALGEBRAIC FUNCTION

3.2.1 FORMULA METHOD

Exercises | Integrate

al [(7x +8)3 dx b][(3 + 8x)7 dx c] [(x + 15)73 dx

d] [4(3m+9)%dm e] [ (2s—7)3ds fl [3(Bm—19)3dm

10



al [(8 —x)"s dx hlf(2 — x)'/s dx i1 [2(x—5)7%dx

: 5 8 | o g4
] f4(3m+2)3 dm K] f,/(23—8)3 ds ] fs\/(1—m)3 m

11



Integration of AN ALGEBRAIC FUNCTION

3.2.2 INTEGRATION OF COMPOSITE FUNCTION

SUBSTITUATION —r (o
SO Characteristic Of ‘u’ :
. [(ax +b)"dx Q The term under a ROOT
i. [ flg(x)] X g'(x)dx 0 The HIGHEST POWER
i, [ 229 gy Q The term in the DENOMINATOR
fla fﬂ

jf( )"'{"J‘f"'jf(“) = () C O The EXPONENTIAL function

where u = du = g'(x)

O The RECIPROCAL function
A The term inside a TRIGONOMETRY

function

Integration by AN ALGEBRAIC FUNCTION

HOW TO INTEGRATE SUBSTITUATION METHOD?

STEPS:

1) Choose u
2) Find du

3) Rewrite the integrand totally in terms of u
and du.

4) Integrate with respectto u

5) Replace u with corresponding expression
in terms of x (or whatever original

LTTLS

Rep‘iace u with x

S : Integrate
variable of integration was) Samrans > ) term
Integrate with respect  whatever original
tou variable of integration
was

Rewrite the integrand fotally in
terms of u and du’

| » Make du equal to ... If g(x)) g(x)dx
----- » Based from characteristic of ‘U’ & r’
J fluy du

12



Integration of AN ALGEBRAIC FUNCTION

SUBSTITUTION METHOD

EXAMPLE 1: Integrate, [(6x— 3)*dx

Substitute u and dx into the original function

Substitute u = 6x — 3 forthe final answer

Let,u=6x-3

Step 2

Differentiate u, with respectto x I(Gx —3)*dx = :_; +e
Solve the integral

d_u=6de=d_u _(6x-3)°
dx 6 1 =—30 *°
I(Gx—B)*dx=E f(u)*-du
1 u41-+1
=EL+J+C
uE
IONN

EXAMPLE 2: Integrate, [3k(6k* —12)°dk

Step 3

Substitute u and dx into the original function

f3k(6kz—12)5dk=f7& )5-4%;—(

Substitute u = 6k — 12 forthe final answer

Let,u=6k%®-12

Step 2
Differentiate u, with respectto x  [EEI7 f3k(6k3 —12)8dk = £+ ¢
24
du _du Solve the integral (6k%—12)°
E—leHdk—m . — = e
[ 3ker - 12k = % [ yF- au
1 u5+1
= 1[5 + 1] te
uﬁ
= _4-(6) +c

13



Integration of AN ALGEBRAIC FUNCTION

SUBSTITUTION METHOD

EXAMPLE 3: Integrate, [3x(6x—12)°dx

expand

Let,u=6x-12 Simplify the integral 7N

f 3x(6x—12)°dk = f (“’612)(11)5«@

Step 2
N,

Differentiate u, with respectto x 6

d
=6mdx= -E;'

Solve the integral

Substitute u and dx into the original

function 1 [us*tl 1245+
. 'E[6+1+5+1l+c
= Sdx = 5.~
[3xtex-12)fax = [ 35 1 [ 1208
V] 2
=§_fx(u)5-du
Substitute u = 6x— 12 forthe final answer
Rewrite the equation in term of x , .
u=6x—12 a8, — L |y, 12u
x = 4412 f3x(6x 12) dx=Sl—+——|+¢
1 -12)7 12(6x-12)°
_1[6x—12)" 12(62-12),

T12[ 7 6 |

Substitute x into the function ( step 3)
1

f3x(6x— 12)5dx = Efx(u)s -du

=%J’ (u +612)(u)5 . du




Integration of AN ALGEBRAIC FUNCTION

SUBSTITUTION METHOD

Exercises | Integrate

al [(7x +8)3 dx b][(3 + 8x)7 dx c] [(x + 15)73 dx

d] [4(3m+9)%dm e] [J(2s—7)3ds fl [3(Bm—19)3dm

15



gl J(8— x)/3 dx

hlf(2 — x) /s dx

i1 [2(x—5)7%dx

g 5
1 f4(3m+2)3 g

Kl |

8

J(25-8)3

ds

1 [ s==dm

16
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3.3 DEFINITE INTEGRAL

B O dgifferential > the limit and summation,
Y/
/f(x)(m » aand b (called limits, bounds or
N boundaries.
start —» (1 expression

Definite Integral PROPERTIES

Properties of definite integrals
Multipl b ’ ’
1. Multiplication by a constant J J'
kifix) de = k
(k = constant) ’ fx) dx ﬂf (x) ax
rb a
2. Negation Jix)dy = - ff(x) dx
Ya b
b c b
. ) .
3. Decomposition a<c<b fixhdx = J‘.f(x) dy + J‘f(x) dx
'ﬂ a [
rb b b
4. Addition [ix) + gix)] dx = f,f(x) dx + Jg(xj dx
a a a
a
5. Zero integral f fix)dx = 0
i




Integration of DEFINITE INTEGRAL

Example | Integrate:

a]f 3dx b] f21(4x — 5x%)dx
| :
z

= [4x?_5x°
= [3x]f Pt

= [(3(@)) - (3 O )] twpper timit-lower timi = [2x2-x5]_
gLle) — (3)] = (AN - L )
N (@EHEN- )

[upper limit]-[lower limit]

= [(=29)-)]

= =27

Formula method

c]f24(4x —6)*dx

Substitution method

4
4
= Power is +1 d]fz (4‘3( - 6) dx
D du 4o d du =4(4)-6
—=4pdx=— —
d_ bracket NeW Power 1 10 Xy =2
_ [(4x—6)® = , (w)*-du
Bz |, =4(2)-6
pi+1910 =2
_[(@a@®) - 6)® (4(2) - 6)° [4“"1
-[*5%)- (%) 1
[upper limit]-[lower limit] - : [?]2
1
_[(10° 25 =—=[(10%) - (2%)]
-[(5%) - %)) Y
_ 24992
— 24992 0

5

18



Integration of DEFINITE INTEGRAL

Exercises | Integrate:

al J; 3x dx b] J7 3x7 dx olf; 4x~2 dx
3
d]fl‘* g i elf, x(1—x?)dx ﬂff 2x25_x7f+6 dx

19



Formula method

Exercises | Integrate:

al [, 3(3 — 4m)°dm

bl f, 3/ (3s +9)7ds

2 5
C] fO ﬁdm

dl J; (1 - g)s dx

20



Substitution
method

Exercises | Integrate:

al [, 3(3 — 4m)°dm

bl f, 3/ (3s +9)7ds

2 5
C] fO ﬁdm

dl J; (1 - g)s dx

21




e] flz x%(3 — 5x3)?%dx

f] flz x(x —3)3dx

el J; (2s +5)(3s — 4)2ds

dl [{ ——=ds

(1-3s52)2

22
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3.4 TRIGONOMETRIC FUNCTION

f cosx dx
fsinxdx

f sec? x dx

= sinx + ¢

= tanx + c

—CcoSsXx + ¢

HOW TO INTEGRATE ?

STEPS:

» Integrate Trigo

» () or bracket follow the
question

w dy -

> dx( ) and divide

» + ¢ (indefiniteintegral)

J-sfn (ux)dx = —

f cos(ax)dx =

dx
Isecz(s:x)dx = ME‘ i

23

o

6\

Remember!!!

Trigo function cannot have the power

except sec? x

If Trigo function have the power, solve

it by using trigonometry identities

J

N

(,'UH.(IL.'X),S’\C:

_ Bracket still
sin(ax) same
_r+

: "
C )



Integration of TRIGONOMETRIC FUNCTION

Example | Integrate:

a] [5cos(2x)dx b] [3sin(2t + 7)dt

Integrate trigo
Bracket same

) 3(-sin (2t+7))
5sin (2x) = +cC
= +cC (2)
(2)
dy

—— bracket _
dx _ =3sin (2t+7)

@ +C

Let,u=8x%2-7

u
—=16x » dx

dx
B du
~ 16x
1
= Ef cos(u) «- du
1 /sin(u)
=- +c d
2( i d_y bracket
sin(8x2 —7) x
= +c

2

24



Integration of TRIGONOMETRIC FUNCTION

Exercises | Integrate:

a] [sinx dx b] [ sec?(4x) dx c] [5cos(2x —7) dx

d] [ 18sin (% x) dx €] f%cos('] —x) dx fl [ —4sin (gx + 15) dx

g] [sin3x — 7cos5x dx h] [sec?(4x) — sin(x) dx i]f sin(1 — x) + 3cosx dx

25



il [2xsin(x?) dx

K| —4x3sec?(x*)dx 1] [8x%cos(x> +7) dx

m] [ tan(2m)dm

n] [(s— 1)sec?(s* —2s)ds 0] [tan?6d6

26
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3.5 RECIPROCAL FUNCTION

1
de =In(x) +c

1 1
J-mdx =Eln(ax+b) +cC

HOW TO INTEGRATE ?

J’idx= In(x) +c

(x) \

Bracket still same

J’de = L ln(axf(
(ax) a /
1 1

x =—In(ax+b)+c
f(ax + b) a ( ) REMEMBER!!!

/ POWER cannot be ‘-1

dy # Power of the x or bracket must be 1

x () ( denominator)

27



Integration of RECIPROCAL FUNCTION

Example | Integrate:

3 4
J fﬂ?x\ b] f(1+3x) ax

Power=1

Power=1
Bracket same

Bracket same — 4 (1+3x)‘(
3)

«— )
__3In(x) /5
~ +cC
dy ‘
It bracket
2x
Let,u=x%+4
du . p du
dx 2x
J‘ 2x 3 2x du
x24+4 ) u 2x
1
= J.-- du
u
=In(u)+c
=In(x2+4)+c

28



Integration of RECIPROCAL FUNCTION

Exercises | Integrate:

9

al f}z—c dx b] fidx l f8—7xdx
d] f;2t24 dx e] f4xi42-9x dx f] I4x7—;§+9x I

1+t . x%-6
dm h] f3+2:—t2 dt I]f 2x3—-12x dx

al [—

m2+ms3

29




i1y

452—7

KIS

6—t>

dt

nJ

2m+3m?

m2+m3

m] [

7—-m3

n] J';;i;

o |3

63+5

30
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3.6 EXPONENTIAL FUNCTION

ertdx = e* + ¢

J

r ax 1 ax

Je dxzae +c
feax+bdx:§eax+b+c

HOW TO INTEGRATE ?

f efdx =e”* +c INTEGRATE EXPONENTIAL FUNCTION

\ » Exponent and the power cannot

1 Bxp & power stil same change (copy from question)
feaxdx =—ec™+c
a . dy
» - bower of exponent and put at

denominator

1
feax+bdx = _ pax+b +c

a4 —— %powerofexp 4 +c(indefiniteintegra|)

REMEMBER!!!

Exponent function UNCHANGED

31



Integration of EXPONENTIAL FUNCTION

Example | Integrate:

a] [e3*dx b] [ 4e>**%dx
M e~
Exponent & power Exponent & power
unchanged unchanged
—3p 5x+9
& 4e
= +C = +cC
=3 5

A I

i ower of ex, —power of ex,
e P P dx? P

(2+e Zx) Substitution method

Let,u=2+e®*

du 2¢2% 1> d du
— o 4 =
dx & X = oe

487'” du
"2e%x

4e%*
Q2 +e>)P

=J‘2u‘B -du

-7
—3 2 u—+c
-7

=2 +c

—7u’
2
-7(2+e2*)7

32



Integration of EXPONENTIAL FUNCTION

Exercises | Integrate:

al [etdt b] [3e ™ dx o] [—3e 5dx

d] J‘e—Zx—7dx e] f&'_(3x—6x2) dx fl J‘Zesin3xdx

gl [e ™7 —9e?™dm h] [e~t+% —3e~tdt  i]f 5x%e* dx

33



il fexxs dx —
I vt dt

] fe™(1+e

m)4dm

46—3'"1
eS

] J.
dS

e
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3.7 BY PART

PRIORITY OF U

L - logarithmic functions
dv =uv — | vdu
A - algebraic (polynomials)

T- trigonometric functions

E - exponential functions

HOW TO INTEGRATE ?

STEPS:
» Findu & [ dv fxsinx dx
# Check the priority for u Uu=x fdv = fginxdx
» Differentiate u then make du
) dx 1 V= —Co0Sx
du as subject matter
du = dx
> Integrate [ dv—> findv
Formula

» Insert u, vintothe formula

fudv=uv—fvdu
uv—fvdu

> Integrate f vdu f xsinxdx = x(—cosx) — f (—cosx)dx

» Solve & simplify
f xsinxdx = —xcos x + f (cosx)dx

fxsinxdx = —xcos x +sinx +c¢

35
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BY PART

TABULAR METHOD

Sign f(x)-Differentiate (LATE-PRIOTY) f(y) Integration
+ mep f(x) fly)
© e First derivative of f(x) ™ First Integrate of f(y)

~

t mm Second derivative of f(x)

Second Integrate of f(y)

- mep Third derivative of f(x)- until zero

third Integrate of f(y)

Y

Y

Y

Y

Y

[ dx

—

STEPS:

Make a table with 3 column (+/-, % and [ dv)

Multiply sign and F(x) with the first integration of F(y)

Multiply the first derivative of F(x) with the second integration of F(y)

......... and so on.

Multiply the last derivative f(x) and f(y) and integrate [ dv

Add all of them

Remember!!!

Logarithm -differentiate one time only

Algebraic-differentiate repeatedly

until you obtain 0

Combination trigonometric & exponential -differentiate until second

derivative

36



Integration of BY PART

Example | Solve the problem:

a]fx2 In(x) dx

Formula by part

Tabular method

flen(x)dx
u = In(x) J’dv = fxzdx
B 1
— 2
e | «x v= =
dx 3
du = —
i
Formula

J’udvzuv—fvdu
=) (5)-1(5) 5
()i (2) a

=(§) In(x)- x—: +c

H Differentiation | Integration

+ ==  [n(x) \ x?
P 4
X

x3

3
_—

fdx
flen(x)dx = %31?1(9:) + j(—%) (%3) dx

3

=(5) -/ (5) ax

:(x?) In(x)- x—: +c

w

37




Integration of BY PART

Example | Solve the problem:

b] [ 3x%e *dx

Formula by part

Tabular method

f 3x2%e *dx
B 21’
du
dx
du = 6xdx

J‘dv = fe'xdx
V=

—-X
—e
= b6Xx

FormUIaf udv = uv — f v du

=—3x%e™* — [ —e*(6xdx)

solve using by part again

- e fdv=fe‘xdx
du )
dx B V= —e_x
du = 6dx
Formula

fudv=uv—fvdu

=—6xe ™ — [ —e *(6dx)
=—6xe " + [ 6e ¥ dx
=—6xe * —6e ™" +c

f 3x%e Xdx

=—3x%2e ¥ —6xe ¥*—6e *¥+c

38



Integration of BY PART

Example | Solve the problem:

c] [ 3e*sinxdx

Formula by part

Tabular method

f 3e*sinxdx

u = 3sinx fdv = fexdx
du y

— = 3c0SXx vV=-e¢e

dx

du = 3cosxdx
Formula fudv = uv — f vdu

[ 3e*sinxdx = SSinxex

solve using by part again

u = 3cosx
d_u=_3sinx fdv=fexdx
dx B}
du = —3sinx dx v=e

[ 3e*sinxdx = 3e*sinx — [ 3e*cosxdx
f3exsinxdx = 3e*sinx — | uv — f vdu

= 3e*sinx — (3e*cosx — [ e*(—3sinx)dx)

= 3e*sinx — (3e*cosx + [ 3e*sin xdx)

= 3e*sinx — 3e*cosx —

Same with question
[ 3e*sinxdx + f 3e*sin xdx = 3sinxe* — 3e*cosx

J’ 6e*sinxdx = 3e*(sinx — cosx)

X
[ e*sinxdx = % (sinx — cosx)+c

e

[ 3e*sinxdx = 3sinxe* — 3e*cosx

Same with question
f 3e*sinxdx + f 3e*sin xdx
= 3sinxe* — 3e*cosx

f 6e*sinxdx = 3e*(sinx — cosx)

X
[ e*sinxdx = e? (sinx — cosx)+c

39




Integration BY PART

Exercises | Solve the problem:

al f 3t2In(4t)dt

(Formula method)

(Tabular method)
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b] [ xln(4x)dx

(Formula method)

(Tabular method)
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c] [ 3x2e®**ldx

(Formula method)

(Tabular method)
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d] [ 8x3e~**dx

(Formula method)

(Tabular method)
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e] [ 8x3e3*dx

(Formula method)

(Tabular method)

44



f] [ x3cos(4x + 2)dx

(Formula method)

(Tabular method)
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g] [ 2e*cos(x)dx

(Formula method)

(tabular method)
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h] [ 2e**sin(x)dx

(Formula method)

(Tabular method)
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i] [4e3*cos(2x)dx

(Formula method)

(Tabular method)
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jl [e *cos(2x + 3)dx

(Formula method)

(Tabular method)
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3.8 PARTIAL FRACTION

Type Factor example Decompaosition
Linear factor (x —4) A
x—4
Repeated linear factor (x — 4)* A l

x—4)  x-47

Quadratic irreducible N Ax + B
factor (" +4) (x2 +4)
HOW TO INTEGRATE ?
STEPS:
> Factor the bottom of the fraction-setup x4 o Sx4
) X =x=-2 (%-2)(x+1)
equation
. . . _Sx4 _ A Az
» Decompose into partial fraction factors- (x-2)(x+1) = x-2 X+
linear factor/quadratic factor/ repeated |
factor Sx4 = Al(x+) +Az(x-2)
» Multiply through by the bottom so we Sf"_i]"’ - ’*'(‘];‘) ii(f‘;)
no longer have fractions A = 3 i
» find the constants A and B (calculator 5(2)-4 = A(241) +As2-2)
also can) 6 = A3+ 0
A = 2
» Replace the values of A and B into the ?4 = 2 , 3
x“-x-2 x-2 X+

equationType equation here.
dx

5x—4
f—xz—x—ZdX:f dx+J’

> Integrate the equation

50



Integration by PARTIAL FRACTION

Example | Solve the problem:

3x+4
f—x2_4dx

Factor and decompose the bott
om of fraction,

x2—4 " ) (x-2)(x+2)

Linear factor
Step 2

Decompose into partial fraction

J’3x+4 3x+4

3x+4_ 3x +4
x2—4" (x—2)(x+2)

A B

= - + .
-2 2
Step 3 B (< +2)

Multiply through by the bottom

3x+4=A(x+2)+B(x—-2)

3x+4=Ax+2A+Bx—12B

Replace the values of A and b

3x+4 5 . 1
x2 -4 2(x—-2) 2(x+2)

Integrate the equation

f3x+4dx_f 5 d+f 1
a7 " ) 2x+2)™

f3x+4dx—51 2+ Sin(x+2) +
72 —zn(x znx c

Find the constant A and B (using calculator)

3x+4=Ax+2A+Bx— 2B

Coeffecient
Null 24 —2B = 4
5 1
A=E B=E



Integration by PARTIAL FRACTION

Exercises | Solve the problem:

a] J- 5T

x24+x-2
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b] |

3x-5
x2—x-2
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dl J

14m+7

(m+1)2(2m-5)

dm

95




e] |

11m+17

2m2+7m—4

56



lJ

3t-5
t2—t-2

dt

o7




x3+2 ¥y
g (x—2)(x+3) x
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|

11x + 17

2x%2 +7x — 4

dx
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i

—t24+3t+1

(t+ D(t2+ 2)

dt
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il

1
t2 —t

61




x3+1
GZ—x)

62
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<

3.9 APPLICATION OF INTEGRATION

REMEMBER!!!
When used [ y dx

Negative value below x-axis
Positive value on the x-axis

VOLUME

V, = nj.xz dx




<

3.9 APPLICATION OF INTEGRATION

y-axis curve

AREA VOLUME
d d
Ay:dey Vy:ﬂszdy

REMEMBER!!!
When used [ x dy

Negative value at the left y-axis -
Positive value at the right y-axis
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Integration by APPLICATION OF INTEGRATION

Example | Find the area and volume bounded for x-axis:

VOLUME

4
= f (2x? + 3)dx
2

2x3 i
S
: X

2

2(4)3

= (22 +300) )(2%)3 +3(2)

_ L
= 3 unit

)

b
V, = nj X° dx
a
4
= nf (2x? + 3)?%dx
2

4
= nf (4x* + 12x% + 9)dx
2

4

4x°>  12x3
=mn|—+

5 3
[[4(4)> 12(4)3
(4 2

+ 9x]
2

+ 9(4))

+ 9(2))

425 12(2)3
( S

Il
S

5178
= ——munit
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Example | Find the area and volume bounded for y-axis:

b]

/\/\/

# Area & volume has no
negative value. A
negative sign indicates
that the shaded region
Is below the x-axis

/\/\/

AREA

VOLUME
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Integration by APPLICATION OF INTEGRATION

Example | Find the area and volume bounded :

VOLUME

67




b]

Vi

=

V=x+—

[
L™
laa
E A
v

AREA

VOLUME
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AREA

VOLUME
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d]

o
¥=x"—3x

4.

AREA

VOLUME
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'!rl

v =x(1l+x)(3 —x)

AREA

VOLUME
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B I R

AREA

VOLUME
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g]

x=(y—2)°
4
P
1
1}| |
AREA VOLUME
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h]

AREA

VOLUME
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Integration by APPLICATION OF INTEGRATION

Area and volume under the curve
(ADDITION)

ATTENTION: A=B+C

A B C

REMEMBER!!!
The Limit Are Not Same




Integration by APPLICATION OF INTEGRATION

Example| Find the area bounded for x-axis:

a] r
Y=ot
y=—x+2
~ L x

)] 1 2

Y ¥
y=x

- X I
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Integration by APPLICATION OF INTEGRATION

Example | Find the volume bounded for x-axis:

b] r
o
y=—x+2
~ - x
)] 1 2
. ¥
i
y=x
» X I
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Integration by APPLICATION OF INTEGRATION

Example | Find the area and volume bounded :

Area:

Volume:

78



a |

b]

/

Area:

Volume:
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87

=

x+3

Area:

Volume:
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d]

Area:

Volume:
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Integration by APPLICATION OF INTEGRATION

Area and volume under the curve
(SUBTRACTION)

ATTENTION: A=B-C

A B C
&
. A Fy
: % :
i h‘ i
] a X " =
A A |
Y
: \ |
i i
I i
0 a T > >
&
v F 9
A
] i 1 n i
i | 1 i i
I 1 ] i i
a : : | [] I
i i s | L}
[ » —_ :—., 1 ! -
0 b C X

REMEMBER!!!

The Limit Are Same




Integration by APPLICATION OF INTEGRATION

Example | Find the area bounded for x-axis:

a]
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Integration by APPLICATION OF INTEGRATION

Example | Find the volume bounded for x-axis:

BN 4+’

84



Integration by APPLICATION OF INTEGRATION

Exercises | Find the area and volume bounded :

Area:

Volume:

85




y=6-2x

Area:

Volume:

86



(&%)

Area:

Volume:
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Area:

Volume:
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e] 4, .y
I
0 2 X
Area:
Volume:
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f]

Area:

Volume:
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