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Exercise 10.4

Problem: 1(vii)

2
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3 —z

Stepl: Partial Fraction

Solution:

2z+3  2x+3
B -z z@2-1)
. 2x+ 3
T z(z+ 1) (z—1)
2c+3 A B C
3 = — (1)
o —x T z+1 x—1

Multiplying both side by « and taking limit  — 0
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Problem: 1(vii)

: 2 3
/2x+5d:t or, lim {an}} =lim A4+0+0
3 — 2 z—0 | z(x + 1)(2; —-1) z—0
Solution: { 2z + 3 :| B
or, lim | ——— =A
Stepl: Partial Fraction o0 (z+1)(=—-1)
2+3  20+3 A=1i { 23 }
or, A= lim | ——————
ors_ ¥ 2=0 [ (z+ 1)(z — 1)
33—z  z(x?-1) B 2% 043
or A= — ——
B 0+1)(0-1)
z(x+1)(z—1) A——3
C20+3 _ A B c 1) T
. 3 — = - — EEREY
z z z z+l =z-1 Similarly, myltiplying both side of (1) by (z + 1) and
Multiplying both side by « and taking limit  — 0 taking limit z — —1
1
2 A B B=—
lim[m+3><m}:1im[—xz]+lim{ m} 2
x—0 — z—0 | z—=0 [z + 1
I cx and, myltiplying both side of (1) by (z — 1) and
+ Il_l';ﬂo Tz —1 taking limit x — 1 will be found C = %
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Step 2: Integration
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Step 1: Partial Fraction (Short Method)
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Step 1: Partial Fraction (Short Method)

2+3  2x0+43
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I D SR NN I
x 2x+1

2z —1

ari: ma azin uiyan E’16
Zarif Ahmad R: Bhuiy: ME’

Step 2: Integration

2x+ 3

=/ e

_/(;3+1X
N T 2

1
x+1

Integration By Partial Fraction

5

2

1

r—1

) as



\

Exercise 10.4
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Step 1: Partial Fraction (Short Method)

2+3  2x0+43
zx+1)(z—1) z(0+1)(0-1)
2x(=1)+3
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Step 2: Integration
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Step 1: Partial Fraction (Short Method)
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zx+1)(z—1) z(0+1)(0-1)
2x(-1)+3
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Step 2: Integration

I:/%dx
z(z+1)(z—1)

/(73+1>< 1 +5>< 1 )d
= - = = X
T 2 x+1 2 r—1

_3 1 5
/—dax—i—/ 2 da:+/ 2_dx
x r+1 r—1
1 1 1 5 1
-3 [ —d — — d:
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1 5
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e
Solution:
Step 1: Partial Fraction

2z + 3
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Step 1: Partial Fraction

Solution:

2x + 3 . 2x + 3
23+ 22 -2z z(22+z-—2)
2z 4 3
(22 + 2z — 2z — 2)
2z + 3
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Problem 2(v):
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x3 422 — 22 23+ 23 —2¢

Solution: Step 2: Integration

Step 1: Partial Fraction 2
Let, I = / £+3

2x + 3 . 2x + 3
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2z 4 3
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(D@+2)(2-1) 10 +2)@-1)
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Problem 2(v):
2z + 3
——d
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2z 4 3
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z(x(zx+2) — 1(z+2)
2z + 3
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2x0+3
z(0+2)(0—1)
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2
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Problem 2(v):
2z + 3
—d
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2z + 3
3+ 22 — 2%

2z + 3
z(z?2 +x — 2)
2z 4 3
(22 + 2z — 2z — 2)
2z + 3
z(x(zx+2) — 1(z+2)
2z + 3
z(x+2)(z —1)
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2z 43 _;%+ 5 N s
3 + 23 — 2z x z+2 z-—1
Step 2: Integration
Let,I:/ﬂdz
3 + 22 — 22
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2 6 3
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Problem 2(v):

3 1 5
[t _2+3 -5 5, 3
3 + 22 — 22 z3 + 23 — 2 T z+2 zx-1
Solution: Step 2: Integration
Step 1: Partial Fraction 2 +3
Let I—/372 i
2z +3 2z + 3 z° + 14— 2z
23 2 _op 2 1z —2 _3 1 5
+x r  x(x2+z—2) :/ T2, 6 43 g
_ 2z + 3 T z+2 zx-—1
(22 + 2z — 2z — 2) 3 1 5
2¢ +3 =[—2d 6 d / 5 d
— T+ / ot T+ 2 T r—1 v
z(z(z+2) — 1(z+2) 1 5 1
:— d; - d
B / /x+2 I+3/x71x
z(x+2)(z —1)
2% 0+3 :?lnx+ ln(x+2)+ ln(a:fl)+c
T 2(0+2)(0—1)
X (—2) + 3 2x1+43

(D@+2)(—2-1)  11+2)@-1)
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Problem 3(iii):
T
——d
/ @-12@+2)
Solution:
Step 1: Partial Fraction

T A

_ B
(z—1)2(x+2) =z-1

c
5
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Problem 3(iii):
T
——d
/ @-12@+2)
Solution:
Step 1: Partial Fraction

T

_ 4 B
(z—1)2(x+2) =z-1

C
(1
+(m—1)2+x+2 @
Multipling both side of (1) by (x — 1)? and taking
limit x — 1,
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Problem 3(iii):

/<m71>2(x+2> d“

Solution:
Step 1: Partial Fraction

T A B C

(z —1)2(z +2) 1‘—1+(a:—1)2+a:+2“

Multipling both side of (1) by (z — 1)? and taking
limit ¢ — 1,

in [ ) = i [
o [
+ iy [CE ]
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Problem 3(iii):

/<m71>2(x+2> d“

Solution:
Step 1: Partial Fraction

x _ A " B C
(x—12(x+2)  z—-1 (z—-12 =z+2 "
Multipling both side of (1) by (z — 1)? and taking
limit ¢ — 1,
—1)2 _1)2
im z(x —1) } ~ lim [A(x 1) }
z—1 (x71)2($+2) z—1 (xfl)
B(z —1)2
+ lim [ (@—1) }
x—1 (a; — 1)2
_1\2
i [C 1)
x—1 x+ 2
©Zarif Ahmad Razin Bhuiyan ME’16

BUET
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|

T+ 2

} = lim [Ae — )] + lim [B]
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Integration By Partial Fraction



Exercise 10.4

Problem 3(iii):

/<m71>2(x+2> d“

Solution:
Step 1: Partial Fraction

x _ A " B C (1)
(x—12(x+2)  z—-1 (z—-12 =z+2 "
Multipling both side of (1) by (z — 1)? and taking
limit ¢ — 1,
x(x —1)2 } [A(xf 1)2}
im |[————————| =
z—1 (x71)2($+2) z—1 (xfl)
. [B(z—-1)?
=
_1)2
+ lim [C(m 1) }
x—1 x+ 2
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Problem 3(iii):

[ = lim = lim [A(z — 1)] + lim [B
/(171)2(x+2) da z—1 {x+2:| z—>1[ ( )] z—)l[ ]
—1)2
Solution: + lim {70@ ) ]
Step 1: Partial Fraction z—1 T+ 2
1
= ——=B8B
5 -4, B, C (1) 1+2
(z—1)2(@x+2) -1 (z-12 z+2 .
B

Multipling both side of (1) by (z — 1)? and taking
limit ¢ — 1,

)

y B(z —1)2
+zl—>ml (z —1)2
_1)2

+ lim [C(m 1) }
x—1 x+ 2
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Problem 3(iii):

/<m71>2(x+2> d“

Solution:
Step 1: Partial Fraction

T A B C

(z —1)2(z +2) Ex—l—i_(:z:—l)Q

Multipling both side of (1) by (z — 1)? and taking
limit ¢ — 1,

)

y B(z —1)2
+zl—>ml (z —1)2
_1)2

i [ ]
x—1 x+ 2

ari: max azin uiyan E’16
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z+2
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= || =m0 s
_1)2
+ lim {70(36 ) ]
r—1 x+ 2
1
= ——=0B
(1) 1+2
1
- B="=
3

Short Method:(Applicable for B and C only)
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Problem 3(iii):

/<x71>2(x+2> d“

Solution:
Step 1: Partial Fraction

T A B C

G- 12@+2) z-1 @-172

Multipling both side of (1) by (z — 1)? and taking
limit ¢ — 1,

)

y B(z —1)2
+zl—>ml (z —1)2
_1)2

i [ ]
x—1 x+ 2

ari: max azin uiyan E’16
Zarif Ahmad R: Bhuiy: ME’

z+2

BUET

= || =m0 s
_1)2
+ lim {70(36 ) }
r—1 x+ 2
1
= ——=0B
(1) 1+2
1
- B="=
3

Short Method:(Applicable for B and C only)
1 1

(z—1)2(1+2) 3

Integration By Partial Fraction
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Problem 3(iii):

/<x71>2(x+2> d“

Solution:
Step 1: Partial Fraction

T A B C

G- 12@+2) z-1 @-172

Multipling both side of (1) by (z — 1)? and taking
limit ¢ — 1,

)

ari: ma azin uiyan E’16
Zarif Ahmad R: Bhuiy: ME’

z+2

BUET

= || =m0 s
_1)2
+ lim {70(36 ) }
r—1 x+ 2
1
= ——=0B
(1) 1+2
1
- B="=
3

Short Method:(Applicable for B and C only)
1 1

(x—1)2(1+2) 3
-2 -2
(—2—1D2(x+2) 9

C =
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Problem 3(iii):

/<x71>2(x+2> d“

Solution:
Step 1: Partial Fraction

T A B C

G- 12@+2) z-1 @-172

Multipling both side of (1) by (z — 1)? and taking
limit ¢ — 1,

)

ari: max azin uiyan E’16
Zarif Ahmad R: Bhuiy: ME’

z+2

BUET

= || =m0 s
_1)2
+ lim {70(36 ) }
r—1 x+ 2
1
= ——=0B
(1) 1+2
1
- B="=
3

Short Method:(Applicable for B and C only)
1 1

(x—1)2(1+2) 3
-2 -2
(—2—1D2(x+2) 9

C =

Putting x = 0 on the both side of (1),
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Problem 3(iii):

/<x71>2(x+2> d“

Solution:
Step 1: Partial Fraction

T A B C

G- 12@+2) z-1 @-172

Multipling both side of (1) by (z — 1)? and taking
limit ¢ — 1,

)

ari: max azin uiyan E’16
Zarif Ahmad R: Bhuiy: ME’

z+2

BUET

= || =m0 s
12
+ lim {70(36 ) }
r—1 x+ 2
1
= =B
(1) 142
1
- B="=
3

Short Method:(Applicable for B and C only)
1 1

(x—1)2(1+2) 3
-2 -2

(—2—12(@z+2) 9

C =
Putting x = 0 on the both side of (1),

O:A+B+g A= —

2
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Step 2: Integration
T
Let[:/—dx
) (x—12(z +2)
«O0>» «Fr «=»r « o
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Step 2: Integration
z
[,
/ (LE— 1)2(:1:+2) T
2
- / < 2

1
3
:1:_1+

2
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Step 2: Integration
x
e [
et, /(m_l)z(m+2) -

_2 H
_ 2 :
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9
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_ 2/ 1
9

; ! 2 1
dx—i—_/_dx__/_d
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Step 2: Integration
x
L t I _ I
et, / (m - 1)

2ar2)
_2 i
:/< 2

3
:13_1+

9
d:
(m_1)2+m+2> i
_ 2/ 1
9

1 1 ) 1
dx-i-_/_dx__/_d
z—1 3J) (z—1)2 [
2 1 (z—1)-2+1

=_2] Nl
9n(:t— )+3 -
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Step 2: Integration
x
Let /= | —————d
¢ /km—D%m+m v
_2 1 _2
9 3 9
= d
/(m—1+(m—1)2+m+2> o

2 1 1 1 2 1
:——/ d:l:—i——/—dx__/ dx
9/ -1 3 (xz—1)2 9/ z+2

2 1(x—1)"2+t 2
=—-1 -1 R N A 2 C
gn(it )+3 o1 gn(x+ )+
2 1 1 2
=-—ght-1-=2 -1 2)+C
gn(z ) 371 gn(w-i- )+

«O0)>» «F)r» «=)>» « > = waQ



Problem 4(iii) :
RESE
(1—z)(m2+4) r

«0>» «Fr» «E>» «E>» o



Problem 4(iii) :
T+ 2
———d
A-o)@2+4 "
Solution:
Stepl: Partial Fraction
«O0>» «Fr «=»r « P NEa
~ ©Z%arif Ahmad Razin Bhuiyan ME’16 BUET  Integration By Partial Fraction

i
-



Problem 4(iii) :
T+ 2
—  d
A-o)@2+4 "
Solution:

Stepl: Partial Fraction

x+ 2

_ A +Bz+C’
(1-z)(2?2+4) 1-=

N

«0>» «Fr» «E>» «E>» Q>




Problem 4(iii) :
x+2
__Ts 4
- +a "
Solution:

Stepl: Partial Fraction

x4+ 2

_ A +Bz+C’
1-—z)(=2+4) 1-=z

N

multiplying both side of (1) by (1 — z) and taking
limit x — 1,

«O0)>» «F)r» «=)>» « > Q>



‘ .
Problem 4(iii) :
T+ 2
————d
A-o)@2+4)
Solution:
Stepl: Partial Fraction

x+ 2 A Bz +C
= (1
@+ —1-2 w2ya W

multiplying both side of (1) by (1 — z) and taking
limit x — 1,

lim (z+2)(1—2)

20 (1 2)(a2 +4)] = [%]

+ lim [(Bm +c)(l—x)
z—1

z2 4+ 4 ]

=}
Integration By Partial Fraction

=

DA



Exercise 10.4

Problem 4(iii) :

/ T+ 2 d
—— —dx
(1—=z)(z2+4)
Solution:

Stepl: Partial Fraction

z+2 A Bx 4+ C
= (1
1—=z)(z2+4) lfac+ z2 +4 )

multiplying both side of (1) by (1 — z) and taking

limit x — 1,
o [ ) = m [ ]
i [0 =]
= i [z = i [P

©Zarif Ahmad Razin Bhuiyan ME’16 BUET Integration By Partial Fraction



Exercise 10.4

Problem 4(iii) :

e =
(1—2)(22 +4) 12+4

Solution:

Stepl: Partial Fraction

z+2 A Bx 4+ C
= (1
1—=z)(z2+4) 17x+ z2 +4 )

multiplying both side of (1) by (1 — z) and taking

limit x — 1,
o [ ) = m [ ]
i [0 =]
= i [z = i [P

©Zarif Ahmad Razin Bhuiyan ME’16 BUET Integration By Partial Fraction



Exercise 10.4

Problem 4(iii) :

/ T+ 2 d
—— —dx
(1—=z)(z2+4)
Solution:

Stepl: Partial Fraction

T+ 2 _ A
A—o)@+4) -

Bx+C

1—x

multiplying both side of (1) by (1 — z) and taking

limit x — 1,

. {((x+2)(17x) } ~ tim [A(px)]

x2+4

(1)

(Bzx+c¢)(1—x)

z—=1 | (1 —x)(z2+4) (1—=)
B 1-—
[ (B2 0]
z—1 2 +4
2
= lim {i} = lim [A] 4+ lim [
z—1 | z2 +4 z—1 z—1

©Zarif Ahmad Razin Bhuiyan

(2% +4)

ME’16

Now, multiplying both side of
limit * — oo ,

Integration By Partial Fraction

1) by = and taking



Exercise 10.4

Problem 4(iii) :

142
/ z+2 dx = 2+ =A+0
(1 —z)(22 +4) 144
3
Solution: 5
Stepl: Partial Fraction Now, multiplying both side of (1) by = and taking
x4+ 2 A Bz +C limit  — oo ,
3 = +— (D)
1—z)(z2+4) 1—-z 2244 (z +2)z =
lim | ————F—— = lim { }
s . . L (Bz? + cx)
multiplying both side of (1) by (1 — z) and taking + Jlim PR

limit x — 1,

. {((x+2)(17x) } ~ tim [A(px)}

a—1 | (1—z)(z2 +4) (1-=)
i [0 =]
= i | 5] = e [

©Zarif Ahmad Razin Bhuiyan ME’16 BUET Integration By Partial Fraction



Exercise 10.4

Problem 4(iii) :

142
/ 2 g =22 — a0
(1 —z)(22 +4) 144 ,
Solution: 5
Stepl: Partial Fraction Now, multiplying both side of (1) by = and taking
x4+ 2 __A _ Bz+C ) limit  — oo ,
(1—z)(22+4)  1—2 2244 (z +2)z Az
lim | ————F—— = lim { }
s . . . (Bz? + cx)
multiplying both side of (1) by (1 — z) and taking + zllﬂmoo 2
limit = — 1, 7+
=0 =-A+B
lim {W} — lim [M} a—p=3
z—1 (17x)(m2+4) x—1 (17x) 5
+ lim [(Bz +)(1— a:)}
z—1 2 +4
2 B 1-—
= tim |22 = limA] 4+ 1im | BEEA=2)
z—1 |22 44 z—1 z—1 (z2 +4)

©Zarif Ahmad Razin Bhuiyan ME’16 BUET Integration By Partial Fraction



Exercise 10.4

Problem 4(iii) :

1+2
/ 337+2 dx = 2+ =A4+0
(1—=z)(z2+4) 12 +4
3
Solution: = 5
Stepl: Partial Fraction Now, multiplying both side of (1) by = and taking
x+2 A Bz +C limit £ — oo ,
I T C 1 +— 4..‘(1)
(1—=)(z2+4) -z =+ . (z + 2)x . Az
lim |——m—— = lim
s . . . (Bz? + cx)
multiplying both side of (1) by (1 — z) and taking + zllﬂmoo 2
limit z — 1, e+
=0 =-A+B
2)(1 — A1 —
i [20=5] _ 70— g3
z—1 (17x)(m2+4) x—1 (17x) 5
+ lim {W] Note:You can use short method (See Problem 1(vii))
z—1 x2 +4 for finding *A’

= lim
z—1

{%} = lim [A] + lim [%}

©Zarif Ahmad Razin Bhuiyan ME’16 BUET Integration By Partial Fraction



Again, put £ =0 in (1),
0+2 _ A Bx04C
(1-0)(02+4) 1-0" 02+4

(O» T <=

<

it
v

Q>



Again, put 2 = 0 in (1),
0+2 _ A Bxo04C
(1-0)(02+4)  1-0 ' 02+4
1

C
1_,.¢
:>2 +4

(O» T <=

<

it
v

Q>



Again, put 2 = 0 in (1),

042 A Bx0+C
(1-0)(02+4) 1-0  02+4
1 c
g
=3 +3
L1_3. ¢
2 5 4

«0O>» «FHr «

it

-

a

i
>
Uy

DA



Again, put £ =0 in (1),

0+2 A | Bx0+C
(1-0)(02+4) 1-0 02 + 4
1 c
T =A+ 2
73 T
L1383, cC
2 5 4
Lo="2
5

«40O)>» «F»r 4«

it
-
a
i
>
Uy

DA



Again, put £ =0 in (1),

0+2 A | Bx0+C
(1-0)(02+4) 1-0 02 + 4
1 c
T =A+ 2
3 T
L1383, cC
2 5 4
Lo="2
5

Step 2: Integration

«40O)>» «F»r 4«

it
-
i
>
Uy

DA



Again, put £ =0 in (1),

042 A Bx0+4+C
(1-0)(02+4) 1-0 02 + 4
1 C
= - =A4+ —
2 +4
N 1 3+C
2 5 4
Lo==2
5
Step 2: Integration
T+ 2

LetJ= [ —2T= 4
¢ 1-o)@2+4 ™

«O0)>» «F)r» «=)>» « > =3 Q>



Again, put £ =0 in (1),

042 A Bx0+4+C
(1-0)(02+4) 1-0 02 + 4
1 C
= - =A4+ —
2 +4
N 1 3+C
2 5 4
Lo==2
5
Step 2: Integration
T+ 2

LetJ= [ —2T= 4
¢ 1-o)@2+4 ™

«O0)>» «F)r» «=)>» « > =3 Q>



Again, put £ =0 in (1),

0+2 A Bx0+C
(1-0)(02+4) 1-0 02 + 4
1 C
=_-=A+—
2 *1
_1_38,¢
2 5 4
Lo=2
5
Step 2: Integration
x + 2

LetJ= | —— 12 ¢4
¢ T-a@+4) "

3 3,2
5 5 5
1—=z w+/z2+4

«40>» «F>» «=)r « =) =3 QR



‘ .
Exercis

Again, put x =0 in (1),

0+2 A  Bx0+C 2 -2
+ - + ha =§/,1 dw+/—i£qm+/) > da
5 2 +4

(1-0)(02+4) 1-0 02+4 1—z z2 +4
1 C
= -—=A+ —
2 + 4
L1383, cC
2 5 4
SO = -2
5
Step 2: Integration
x+ 2

LetJ= [ —2T= 4
¢ 1-o)@2+4 ™

[m] = -

DA



\

Exercise 10.4

Again, put x =0 in (1),

0+2 A Bx04+C
(1—-0)(02+4) 1-0 02+4
1 e}
= -—=A+ —
2 3
2 5 4
-2
5

Step 2: Integration

Letlf/ rt+2 dx
(1—=z)( :732+4)

3 3p_ 2
,/ 5 5 ) de
l—x (E2+4
2

3 3,_2
— 5 d 5 5d
/1—2: x+/x2+4 v

©Zarif Ahmad Razin Bhuiyan ME’16 BUET

3,
e ] g
5 1—2x 2—4—4

31 (1 +3 /7><2x
5t —o) 2+4% 75

3 1
—gln(l—x)—i-gx 5><ln(x +4) —

Integration By Partial Fraction

_2
5
2+4

1
,/7:1?2 Y dx

2 1
- X = arctan -
2 2
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Exercise 10.4

Again, put x =0 in (1),

0+2 A Bx0+C
(1—-0)(02+4) 1-0 02+4
1
=>-—=A+—
2 +
:>1*3+
2 5
-2
C=—
5
Step 2: Integration
2
T+ da

Let, I =
¢ /(1—:c (22 +4)

3
5

/(1—90

3

_2
5
d
m2+4> v

2

:/ 5
11—z

©Zarif Ahmad Razin Bhuiyan

5 dx

3p_ 2
dx—i—/ 52
x4+ 4

ME’16

3,
)t [ e/
5 1—2x 2—4—4

31 (1 +3 /7><2x
5t —o) 2+4% 75

3 1
—gln(l—x)—i-gx 5><ln(x +4) —

_2
5
2+4

1
,/7:1?2 Y dx

2 1
- X = arctan -
2 2

3 3 1
—gln(l —x)+ EIH(IQ +4) — s arctan % +c

Integration By Partial Fraction



Problem 5(i):
2
22+l
(22 + 3)2
Solution:

(O» T <=

<

it
v

Q>



Problem 5(i):
2
el
(2z + 3)2
Solution:

Step 1: Partial Fraction
2 1 A B
e+l _ + (D)
(2z+3)2  (2z+3) (2z+3)2

«0>» «Fr» «E>» «E>» Q>




Problem 5(i):
2
el
(2z + 3)2
Solution:

Step 1: Partial Fraction

2x+1 A B
= (1
or3? - @er3) T@eraz W
Short Method:

«0>» «Fr» «E>» «E>» Q>




Problem 5(i):
2
el
(2z + 3)2
Solution:

Step 1: Partial Fraction

2x+1 A B
= (1
or3? - @er3) T@eraz W
Short Method:

«0>» «Fr» «E>» «E>» Q>




Problem 5(i):
2
el
(2z + 3)2
Solution:

Step 1: Partial Fraction
2 1 A B
e+l _ + (D)
(2z+3)2  (2z+3) (2z+3)2
Short Method:

Putting = 0 in (1),

«0>» «Fr» «E>» «E>» Q>



Problem 5(i):
2
el
(2z + 3)2
Solution:

Step 1: Partial Fraction
2 1 A B
e+l _ + (D)
(2z+3)2  (2z+3) (2z+3)2
Short Method:

s |
2 + - _9
1
Putting = 0 in (1),
2x0+1 A -2
(2x0+4+3)2 2x0+3  (2x0+3)2

«0>» «Fr» «E>» «E>» Q>



Problem 5(i):

2z +1
——dx
(2z + 3)2
Solution:
Step 1: Partial Fraction
2 1 A B
e+l _ + (D)
(2z+3)2  (2z+3) (2z+3)2
Short Method:

Putting = 0 in (1),

2x0+1 A -2
(2><0+3)2_2><0+3+(2><0+3)2
1 A 2
9 3 9

«O0)>» «F)r» «=)>» « > =3 Q>



Exe

Problem 5(i):

2z +1
——dx
(2z + 3)2
Solution:
Step 1: Partial Fraction

2z+1  _ A B

= ..
or3? - @er3) T@eraz W
Short Method:

Putting z = 0 in (1),

2x0+1 A -2
(2x0+3)2 _2><0+3+(2><0+3)2
1 A 2
93 9
CA=1

[m] = =

Integration By Partial Fraction

DA



Problem 5(i): Step 2: Integration
2z +1
——dx
(2z + 3)2
Solution:
Step 1: Partial Fraction
20 +1 A B

= ..
or3? - @er3) T@eraz W
Short Method:

Putting z = 0 in (1),

2x0+1 A -2
(2x0+3)2 _2><0+3+(2><0+3)2
1 A 2
93 9
CA=1

[m] = =

Integration By Partial Fraction

DA
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Exercise 10.4

Problem 5(i):
2
/ 2l
(2z + 3)2
Solution:

Step 1: Partial Fraction

2x+1 A B

= (1
2z +3)2  (2z+3) + (2z + 3)2 )
Short Method:

2x 241
B= 2 =2
1
Putting x = 0 in (1),
2x04+1 A -2
(2x0+4+3)2 2x0+3  (2x0+3)2
1 A 2
9 3 9
LA=1

©Zarif Ahmad Razin Bhuiyan ME’16 BUET

Step 2: Integration

2 + 1
Let,l = / 2wl
(2z + 3)2

Integration By Partial Fraction
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Exercise 10.4

Problem 5(i):
2
/ 2l
(2z + 3)2
Solution:

Step 1: Partial Fraction

2x+1 A B

= (1
2z +3)2  (2z+3) + (2z + 3)2 )
Short Method:

2x =2 4+1
B= 2 =_2
1
Putting x = 0 in (1),
2x0+1 A N -2
(2x0+4+3)2 2x0+3  (2x0+3)2
1 A 2
9 3 9
LA=1
©Zarif Ahmad Razin Bhuiyan ME’16 BUET

Step 2: Integration

Let,l = / (M;l dz

2z + 3)2

2

:/((2:1:1+3)

Integration By Partial Fraction

(2z + 3)2

) do
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Exercise 10.4

Problem 5(i):
2
/ 2l
(2z + 3)2
Solution:

Step 1: Partial Fraction

2x+1 A B

= (1
2z +3)2  (2z+3) + (2z + 3)2 )
Short Method:

2x 241
B= 2 =2
1
Putting x = 0 in (1),
2x04+1 A -2
(2x0+4+3)2 2x0+3  (2x0+3)2
1 A 2
9 3 9
LA=1

©Zarif Ahmad Razin Bhuiyan ME’16 BUET

Step 2: Integration

2 + 1
Let,l = / 2wl
(2z + 3)2

:/((23:1«#3)7(2x<2k3)2)d2
:/2x1+3dxf/ﬁdz

Integration By Partial Fraction
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Exercise 10.4

Problem 5(i):
2
/ 2l
(2z + 3)2
Solution:

Step 1: Partial Fraction

2x+1 A B

= (1
2z +3)2  (2z+3) + (2z + 3)2 )
Short Method:

2x 241
B= 2 =2
1
Putting x = 0 in (1),
2x04+1 A -2
(2x0+4+3)2 2x0+3  (2x0+3)2
1 A 2
9 3 9
LA=1
©Zarif Ahmad Razin Bhuiyan ME’16 BUET

Step 2: Integration

2 + 1
Let,l = / 2wl
(2z + 3)2

2

:/((2x1+3) N

1
§ln(2az+3)—2><

Integration By Partial Fraction

1
- X
2

d:
(2x+3>2) ’
1 2
/ d:rf/idz
2z + 3 (2z + 3)2

(2 + 3) 721

241



Exercise 10.4

!

Problem 5(i): Step 2: Integration
2 1
/ﬂdm Let,]:/Ld;p
(2z + 3)2 (2z + 3)2
Solution: = / ( : - : 2 ) de
Step 1: Partial Fraction (2z+3) (2z+3)
1 2
= de — | ———= dzx
2z+1 _ A B (1) /21+3 /(2.’17+3)2

= +

2z +3)2  (2z+3) (2z+3)2 s
1 1 +1

=ZIn(2r+3)—2x = x Qe +3)7"

Short Method: 2 2 —241
1
=3 = —In(2 3 C
B:¥:_2 2n(x+ )+2x+3+

Putting x = 0 in (1),

2x0+1 A -2
(2><0+3)2_2><0+3+(2><0+3)2
1A 2
9 3 9
LA=1

©Zarif Ahmad Razin Bhuiyan ME’16 BUET Integration By Partial Fraction



Problem 6(iv):
z2 -1
/ 2 — 4 dx
Solution:

(O <> <=

<

it
v

Q>



Problem 6(iv):
z2 -1
/ ] dx
Solution:

Step 1: Partial fraction

«40)>» «F)» « =>»

<

i
-

DA



Problem 6(iv):
z2 -1
/ ] dx
Solution:
Step 1: Partial fraction

:1:2—1_x2—4+3
22 —4

2 —4

«O0>» «Fr «=»r « P NEa

i
-



Problem 6(iv):
z2 -1
/ ] dx
Solution:
Step 1: Partial fraction

xz—l_x2—4+3

22 -4 z2-4
_x2—4 3
T22-4 2214

i
-

«O0>» «Fr «=» « P NEa



Problem 6(iv):
z2 -1
/ ] dx
Solution:
Step 1: Partial fraction

xz—l_x2—4+3

22 -4 z2-4
_x2—4 3
T22-4 2214

3
=1+

(z+2)(z—2)

«O0>» «Fr «=» « P NEa

i
-



Problem 6(iv):
z2 -1
/ ] dx
Solution:

Step 1: Partial fraction

:1:2—1_x2—4+3
22 —4

2 —4
- x2 —4

x2—4+

3
2 —4
a3
(z+2)(z—2)
3 3
T et 9e-2  @r22-2

[Short Method]

«0>» «Fr» «E>» «E>» Q>




Problem 6(iv):
z2 -1
/ ] dx
Solution:

Step 1: Partial fraction

:1:2—1_x2—4+3

22 —4 22-4
_x2—4+ 3
T x2-4 " 22-14
3
=14+
(z+2)(z—2)
. 3 N 3
2+2)(z—2) (z+2)(-2-2)
[Short Method]
N 3

4Wz—2) 4(z+2)

«0>» «Fr» «E>» «E>» Q>



Problem 6(iv): Step 2: Integration
z?2 -1
/ ] dx
Solution:

Step 1: Partial fraction

xz—l_x2—4+3

22 —4 22-4
_x2—4+ 3
T x2-4 " 22-14
3
=14
(z+2)(z—2)
. 3 N 3
2+2)(z—2) (z+2)(-2-2)
[Short Method]
N 3

4Wz—2) 4(z+2)

«0>» «Fr» «E>» «E>» Q>



Exe

Problem 6(iv):

2

-1

/ w dx
Solution:

x2 -4

Step 2: Integration
Step 1: Partial fraction

x? -1

z2 —1
Let, ] =
o /gc2
_x2—4+3
2 —4

dx
2 —4
2 —

_ 4
_x2—4+

3

z2 —4
S S—
- (z+2)(z—2)
. 3

242)(z—-2)

3
(z+2)(—2-2)

[Short Method]
=1+ 3 3

4Wz—2) 4(z+2)
 ©¢%Zarif Ahmad Razin Bhuiyan ME’16 BUET

Integration By Partial Fraction

[m]

=

DA
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Exercise 10.4

Problem 6(iv):
z2 -1
/ P dx

Step 1: Partial fraction

Solution:

21 . 22 —-4+43
24 z2-4
_a? -4 3
S ox2 -4 224
I B
(x+2)(x—2)
=1+ > + >
2+2)(z-2) (z+2)(-2-2)
[Short Method]
3 3
-y 1t

©Zarif Ahmad Razin Bhuiyan

ME’16

BUET

Step 2: Integration

2
Let,I:/lex
z2 —4

3

:/(1+4(x?i2) -

Integration By Partial Fraction

4z +2

)) ds
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Exercise 10.4

Problem 6(iv):
z2 -1
/ P dx

Step 1: Partial fraction

Solution:

2—17x2—4+3

24 z2-4
_a? -4 3
S x2—4 224
I T
(z+2)(x—2)
=1+ 3 3

212@-2) "
[Short Method]

3 3

-y 1t

ari: max azin uiyan E’16
Zarif Ahmad R: Bhuiy: ME’

(x+2)(—2—-2)

Step 2: Integration

2
Let,I:/lex
x2—4

- / (1+ 4(i 9~ 4(;;2)) de

:/dw+/4(1372) dm—/4(x12)dr

Integration By Partial Fraction
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Exercise 10.4

Problem 6(iv):
z2 -1
/ P dx

Step 1: Partial fraction

Solution:

2—17x2—4+3

24 z2-4
_a? -4 3
S x2—4 224
I T
(z+2)(x—2)
=1+ 3 3

212@-2) "
[Short Method]

3 3

-y 1t

ari: max azin uiyan E’16
Zarif Ahmad R: Bhuiy: ME’

(x+2)(—2—-2)

Step 2: Integration

2
Let,I:/lex
x2—4

- / (1+ 4(i 9~ 4(;;2)) de

:/dw+/4(1372) dm—/4(x12)dr

=z+ - 1n(ac—2)—§ln(ac+2)+C

Integration By Partial Fraction



1
/621 — e dz

Problem 7:

I=Inu—u
Solution: =In(l—-e*)—(1—-€e"7%)
— _ —z
Let,]:/—2 ! dx =n(l—e™)+e™" 40
e T __ ez
_/ 1
N ezz(l —e7)
= dz
l—e*®
Let,u=1—e"

codu=e %dx

—x,—T
:/e e d
1—e 7

«40>» «F>» «=)r « =) =3 Q>



THE END

F = E E DA



