EXERCISE 3.5

j' 3x+1
Q.1 C—x—6 dx
Solution:

J‘ 3x + 1

XX—-x-6 dx
_ Ix+1 dx
a X*—3x+2x-6
3x+1
= ,[ X dx

X(x=-3)+2(x-3)
J 3x+ 1 ,
- x+2)(x-3) &
Let
3x + 1 A B
x+2)x-3) x+2 'x-3 —

Where A & B are constant of partial fractions which are to be determined.
Multiplying (x + 2) (x — 3) on both sides in (1)
Ix+1= A(x-3) +B(x+2) _ (2)

To find A
Put x+2=0

x=-21n(2)
3(-)+1= A(-2-3)

—6+1 = A(-5)
-5 = —5A
A — —_5
T -5
A =1
To find B

Put x—3=0



x = 3in(2)

33)+1 =B(3+2)

9+1 =5B

5B =10
g 10
5
Fromeq. (1)

3x + 1 1 2
(x+2)(x-3) xt2 x-3

3x+ 1 dx dx
'[(x+2)(x—3)dx “ ) xT2 +2’[x—3

= | Infx+2[+2mnx-3+c | Ans.

5x+ 8

o JiSam e

Solution:

Let

J. Sx + 8 dx
(x+3)(2x-1)
S5x +8 __A N B 0
(x+3)2x—-1) x+3 2x-1
Where A & B are constant of partial fractions which are to be determined.
Multiplying (x + 3) (2x — 1) on both sides in (1)
S5x+8= A(2x-1) +B(x+3) —_ (2)

To find A

Put  x+3=0
Xx=-31in(2)
S5(=3)+8= A[2(-3)-1]
-15+8 = A(-6-1)
-7 = -TA

-7
A =—

To find B

Put 2x—1 =
2x =

= o
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Fromeq. (1)
5x +8 _ 1 + 3
x+3)(2x—-1) x+3 2x-1
Integrate
5x+8 dx dx 3| 2dx

(x+3)(2x—1) “*x+3 272x-1

3
= Imx+3[+5Mm(2x—1|+c¢ Ans.
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Q3 I Cia_15 & (Guj. Board 2006)

Solution:

J.x2+3x—34

Cr2x—15 &

- J'(H x-19 ]d 1
- x*+2x-15) & X2 +2x — 15x* + 3x — 34

<
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x-19 Xx“, 2x _15
— 5 - - t
'I.dX+'[x'+5x—3x—15 dx
x—19

x—19
- x+'|.x(x+5)—3(x+5) dx

Xx—19
- X*Lx—3ﬂx+5)dx




= x+1 (1)
x—19
- x-3)x+35 &
Let
x— 19 A B
xX—3N(x+5) x-3 "x+5 (2)
Where A & B are constant of potential fractions which are to be determined.
Multiplying (x — 3) (x + 5) on both sides in (2)
X-19= A(x+5)+B(x-3) ——  (3)
To find A
Put x-3=20
X = 3in(3)
3-19=A(3+5)
-16=8 A
-16
A=
A = -2
To find B
Put x+5=0
X = =5 1in(3)
-5-19 = B(-5-3)
-24 = -8B
—24
B = 3
B =3
From eq. (2)
x—19 =2 . 3
x-3)(x+5 x-3 Xx+5
Integrate
I x—19 dx dx
(x=3)(x+5) X+35
I = —21n|x—3|+3!n|x+5|+c
From eq. (1)

= ‘ x—2fn|x—3|+3ln|x+5|+c‘ Ans.




Q.4 I—(-—La_bx dx

(x—a)(x—Db)
Solution:
I (a-b)x dx
(x—a)(x—-Dhb)
Let
(a—b)x A B

x-a)(x-b) x-a x-b D

Where A & B are constant of partial fractions which are to be determined.
Multiplying (x — a) (x — b) on both sides in (1)

(a-b)x = A(x-b)+B(x—-a) (2)
To find A
Put x—a =0
X = ain(2)
(a—b)a = A(a—Db)
(a—-b)a
a—b = &
A =a
To find B
Put x-b=0
X = b ineq.(2)
(a-b)b = B(b-a)
(a-b)b
b-a
~ —(b-a)b
B = b-a

From eq. (1)

(a—b)x __a +—b
(x—a)(x—-b) x—-a x-b

Integrate
(a—b)x o dx dx
J‘(x—a)(x—b) = dIX—a_b-{x—b

= | almx—a|-bmx—b|+c | Ans.
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Q5 Il_ o dx

X
Solution:
3-x
J‘l X — vadx
- ‘[ x+2x—6x 7 dx
N -[(1—3x)+2x(1—3x)
B J' 3-x
- (1 +20(1-3x%) ¢
Let
3-x A N B )
1+20(0-3x) 1+2x "1-3x ——

Where A and B are constant of partial fractions which are to be determined
Multiplying (1 + 2x) (1 — 3x) on both sides in (1)

3-x = A(1-3x)+B(l +2x) —— (2)
To find A
Put  1+2x =0
2x = -1
-1
X = 7111(2)
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To find B
Put 1-3x=0

3x=
1
X =3 m (2)
1 1
3-3 = B(1+2(3))
9-1 2
= (1+3)
8 (342
3 S B( 3 ]
8 5
3 3)3
i
8
B =3
Fromeq. (1)
7 8
3-x __ 4 N 5
(1+2x)(1-3x)  I+2x 1-3x
Integrate
J 3-x d_zJ‘dx +§J‘dx
(1+2x)(1-3x) F 757 1+2x 57 1-3x
7 2dx 8 -3
) 1+2x_5X3I1—3x i
7 8
= ﬁln|l+2x|—§ln|1—3x|+c Ans.
I 2x
Q.6 xz_azdx
Solution:
2
J z‘(zdx
X" —a

2
- =

x+a) (x—a) =X



Let
x A B
(x+a)(x—a) x+ta x-—a

— (D)

Where A and B are constant of partial fractions which are to be determined
Multiplying (x + a) (x — a) on both sides in (1)

2x = Ax-a)+tB(x+ta)— (2)
To find A
Put X +a =0
X = —-a in(2)
2(-a)= A(-a-a)
—2a = 2aA
—2a
A J P
A =1
To find B
Put X—a =0
X = a in(2)
2a = B(ata)
2a = 2aB
2a
B T 2a

From eq. (1)

2X _ 1 N 1
(x+a)(x—a) X+a x-a
Integrate
J 2X -dx=jdx +J dx
(x+a)(x-a) X+a X-a
=| M|x+ta+hfx-al+c | Ans.
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Solution:
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a ) T ex—3x—4 ¥
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Y 2x(3x+4)-1(3x+4) &
[ 1
J x—x+a) &

Let
1 A N B |
2x-1)(3x+4) 2x—-1 3x+4 )
Where A and B are constant of partial fractions which are to be determined.
Multiplying (2x — 1) (3x +4) on both sides in (1)
1 = ABx+t4H+B2x-1)——— (2)
To find A
Put 2x-1 =10
2x =1
1
X =3 ineq.(2)
Al
3
LAty
2 = A1)
_ 2
AT
To find B
Put 3x+4 =0
Ix = -4
X _3 in eq. (2)
-4
I =BJ[2 [7)— 1]



From eq. (1)

1 11 1
2x-1)3x+4)  2x-1 3x+4

I dx _Ljde iJ. 3
2x—-1)(3x+4) 11792x-1 11 3x+4 &

| |
= ﬁ!n|2x—1|—ﬁ1n|3x+4|+c Ans.
2 =3x =x-7
Q8 I 2x* = 3x -2 dx
Solution:
J‘2x3—3x2—x—7dx X
2x"—-3x-2 ‘.'2x2—3x—2\f2x3—3x3—x—7
x=7 2x° _3x7_2
x—7
x—-7
B 'I-XdX+J.2x2—4x+x—2 ax
X x—7
R +j2x(x—2)+l(x—2) ax
x’ Xx—7
= 2 +’[(2x+1){x—2) e
- x 1
S S
Where
X—7
b j(2x+1)(x—2) dx
x—7 3 A . B .2
2x+D)(x-2) ~ 2x+1 'x—2 —— @

Where A & B are constant of partial fractions which are to be determined.

Multiplying (2x + 1) (x — 2) on both sides in (2)



From eq. (2)

x-7

x-7 = Ax-2)+B2x+1) — (3)
To find A
Put 2x + 1 0
2x = -1
X —7111{3_)
1 a(Fe)
2 B 2 <)
-1-14 A(—1—4]
2 - 2
- 15 -5
2 - A(zj
-15 -2
2 “p A
A =3
To find B
Put x—-2=0
x = 2in(3)
2-7 = B[2(2)+1]
—5 = B4+1)
-5 = 5B
=5
B =7
B = -1

2x+ D(x-2)  2x+1 "x-2

-7 dx

J5

+1)(x—=2)

3 —12x+ 11

2dx
2x + 1

a J.xd—XZ

3
Sh2x+1]— x-2/+c

Cid I(x—l)(x—zux—s)d"

Solution:

Ans.



j 3~ 12x + 11 d
(x—1)(x-2)(x-3) %

3% — I2x+11 A B _C "
x-Dx-2)(x-3) x-1 x-2 x-3
Where A, B and C are constant of partial fractions which are to be determined.
Multiplying (x — 1) (x — 2) (x — 3) on both sides in (1)
3 12x+11 = AX-2)(x-3)N+Bx-1)(x-3)+C(x-1)(x-2)—(2)
To find A
Put x-1=20

Let

x = 1 in(2)
3(1P=12(H+11 = A(1-2)(1-3)
3-12+411 = A(=1)(~2)
2 = 2A
A =1
To find B
Put x-2=0
X = 2 in(2)
320 -12(2)+11= B2-1)(2-3)
3(4)-24+11 = B(l)(-1)
12-24+11 = —-B
-1 =-B
To find C
From eq. (1)
o 12x+11 ] L
(x—1D(x-2)(x—-3) x-1 x-2 x-3
Integrate

- 12x+ 11 dx J‘dx J‘dx J‘dx
: L= + ] +
(x-Dxx-2)(x-13) x—1 -2



= | Imnx—1+Mhjx=2[+h[x=3 +tc|  Ans

2x -1
Q.10 j. x(x—1) (x—3) dx

Solution:

2x -1
Ix(x—l)(x—,’))dx

Let
x-1 __A B €
x(x-1)(x-3) x x-1 x-3
Where A, B and C are constant of partial fractions which are to be determined.
Multiplying x(x — 1) (x — 3) on both sides in (1)
2x—-1=A-Dx-3)+Bxx-3)+Cx(x—-1)——H2)
To find A
Putt x = 0 ineq(2)
2(00-1 = A(0-1)(0-3)

-1= A(=-1)(-3)
—-1= 3A
!
3
To find B
Put x—1=10
x = 1 1n(2)
2(Hh-1 = B()(1-3)
2—-1 = B(-2)
1 = -2B
—1
B= 7
To find C
Put x-3=0
X = 3 in(2)
23)-1 =C3)3-1
61 = C(3)(2)

5 = 6C



5
C=5%

From eq. (1)

S I B
2x — 1 _i_’_ N 6
x(x-1)(x-3) x x—1 X—3

2x — 1 -1 | dx 1 dx 5 dx

utieprale JX(X—])(X—?}) dx =73 -[ X _ZIx—l+6Ix—3

-1 1 5 ,
= ‘Tln|x|—§1n|x—1[—gln|x—3| +c

5x2+9x + 6
QI Ve hax+ 3™
Solution:
5%°+9x + 6

-1 (2x+3) &
B I 5x°+9x + 6 d
- x+ 1) (x-1)2x+3)&

Ans.

Let
SX+9x+6 A B _C )
x+D)(x-1H2x+3) x+1 x-1 2x+3
Where A, B and C are constant of partial fractions which are to be determined.
Multiplying (x + 1) (x — 1) (2x + 3) on both sides in (1)
579X+ 6 = A(X - DR2x+3)+Bx+D)2x+3)+Cx—-1)(x—1)—(2)
To find A
Pt x +1 =0
X = 1in(2)
517 +9(-1)+6= A(-1-1)(-2+23)
5-9+6 = A(-2)1)
2 = =2A
2
A=D
A = -1
Tofind B
Put x-1 =20

X =1 in(2)



5(1 +9(1)+ 6 =

5+9+6 = B(2)(5)
20 = 10B
_ 20
10
B=2
To find C
Put 2x+3 =0
2x = -3
-3
X ZTin(2)

B(+1)(2+3)

(@feo)ee - clFeR

9 27
5[1]—7 +6

A

45 27 _ ([i)(i
4 2 B 2 )\2
4554+ 24 5

4 =4C
15 4 ‘
45 = C

C =3

From eq. (1)

5x*+9x+ 6 _ L, 2 3
x+Dx-1)2x+3) x+1 x-1 2x+3

Integrate

J‘ 5+ 9x + 6 ) dx ;I 2,
(x+1)(x=1)(2x+3) &7 x+1 T2 43K

4+ 7x
Q.12 I (1+x)° 2+30

Solution:

3
In [x+1|4+2n [x — 1|+51n 2x+3] + ¢

Ans.



J 4+ 7x d
(1+x)P7Q2+3x)F

Let
4+ 7x A B C
2300 +x7°  2+3x 1+x (+x (1)
Where A, B and C are constant of partial fractions which are to be determined.
Multiplying (2 + 3x) (1 + x)* on both sides in (1)
4+7x = A(1+x)+BQ2+3x)(1 +x)+C(2+3x) (2)
44+7x = A(1+x>+2x)+B(2+5x +3x%) +2C + 3Cx
4+7x = (A+3B)x*+(2A+5B+3C)x +(A+2B+2C)—— (3)
To find A
Put 2 +3x=20
3x= -2
2
X =3 n (3)
4+7(?2)= A(l—_%f
14 3-2V
M A[_ 3 j
12— 14 1Y
3T A(E.
-2 1
3 “oA
-2x9
3 = A
A = -6
To find C
Put l+x= 0
x = —lin(2)
4+7(=1) = C((2-3)
4-7 = C(-1)
-3 = -C
C =3

To find B comparing the coefficient of x” in (3)
A+3B =0



