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Exercise 3.5

Evaluate the following integrals.

Ql_ Jr' Ix+1 dx

x2-x—6
Solution
41 _ A B
(x+2)(x-3) _ x+2 ' x-3
3x+1 = A(x-3) +B(x¥2)
For A, x+2=0;x=-2
Putin above
-5A =-5
A=1
And B=2
= ﬁ + :: (By the method of partial fractions)
Now [ x::'iﬁ dx =] {ﬁ + ;—3)&.1'

N _r
—_fﬂzdx +2f —dx
=[ (x+2)'% 1dx + 2 (x—3) 1 1dx

=In|x+2| 42In|x-3]| + C

Qz_ Jﬂidx

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

Solution

£ 5x+8 A B
T roncicdlear — e Cam Oh f B0
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5x+8 = A(2x-1) + B(x#3) " L........ (1)
Put x=-3in (1) we get
5(-3) +8 = A(2(-3) -1 +B(-3+3)
-1547 = A[-6-1) +0
7=-TA = A=

F’ufx=§inﬂ}weget

=5(;) +8= A (2x2) + B( +3)

Thus | —@ AW = J[ ==+——]dx

(x+3V[Zx—1)

=[ (x+3)7'x 1dx +5 [ (2x—1)".2dx

=In|x+3| +§1n|2x-1| +C

Q3. Jr-rz+3x—34 dic

x2+2x—15
Solution
x=19
= +
"r[ ] x2+2x —15] dx
= [[1 dx+ ————] dx
X<42Zx =15
x*=19
= +
xf[x x2+2x—15] dx CN2__(a)
Consider
x=19 - _ ¥—19

w2iow —1n Med QW ?v=11
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Mulfiplying (i) by (x+5)(x-3) we have
x-19 = A(x -3 )+ B{x+5) 1|
Put x = 3in (i) we get
3 -19= A(3-3)+B(3+5)
-16 =8B = -2=8
B=-2
Put x = -5 in above we get

-5-19= A (-5-3) + B(34 5)

24 =-8A = 3=A

Thus [ 52322 gy (G247 2+ 2] dx

x2+2x—15 x+5
=(x+3) [ (x+5) Y dx -2 [ (x=8)F 1\dx

=x+3In|x+5| -2In|x-3| + C

(a=b)x
Q4. | e dx,(a>b)

Solution

N\t A )

Consider S el e -
Multiplying both sides of (i) by (x-a) (x-b) we have
(a-b)x = A(x-b) + B(x-q) cevenneensil)
Put x=bin (1) we get
(a-b)b =B(b-a) = B=-

Put X =9 in (i) we get

(a-b)Ja=A (a-b)) + (a — a)
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=af x—a)'x Wdx b [ (x—h)! dx

=aln |xa|l-bln |xb] +C

3-x
Qs. J-l—x—ﬁxz
Solution
3-x 4 B
f1+2x)(1-3x)  1+2x 1-3x
3-x = A(1-3x) + B(1+2x) = x==
Put in above we get A =2
1-3x=0 = x —i put in above we get
SO,B= =
5
7 B
__s %
14+2x 1-3x
d=x
Thus [ e
_ 7 1 g 1
= st ) gy
i a+20 % 2d% == [ (1 -39 (-3) dx
5°2 5 3 -
=ZInJ142%x| ==1In | 1-3x| +C
10 15
2%
Q6. [ - dx
Solution
2x i B
e S
= x+ta=0 = X =-0

Then A= 1
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Then B =1

=J- 2

(x—a){x+a)

_ 1 1
- “r {{x—a} + (x+a})dx

=J\(x—a)'+ [ (x+a)™! dx

=In|xal +In|xta| +C

Q7. [ —~dx

6x2+5x —4

Solution

[ ——dx

6X2 +5X —4
1
= oo
6X2 +8x—3x —4

= -

2x(3x+4)—(3x+4)

= P el (a)

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

Consider

(3x+4)(2x—1)  3r+4 2x-1 "

Multiplying both sides of (i) by (3x+4)(2x -1) we have

1= A(2%-1 ) + B(3x +4) svviesiid

Put x=%in (i) we get
1 =ABx-+4)+B2() -1

1 =B{§+4) =:12—IB=1
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1=ABD)+H)+BRE)-1

Hence (i) can be written as

Thus [ ——dx = [[Z2—+211]dx

GuZ+E5N —4 11 3x+4 112x-1

- 2 J' 2 dx+—3 J' 3

2(11) ¥ 2x -1 3(11) ¥ 3Ir+d

=N |2%1] —In|3x+4| + C
11 (11}

1 2x-1
= +
Hin | Ix+4 I o

Q8. j~2x3—3:¢3—x -7 O

2xf-3x -2
Solution
zf:xz—x—? -
2x2-3x -2
x-7
=) |x4+
’r[ 2x2—3x—2]
= xdx+ [ =T _d¥x
2¥2-3x -2
_opo2xt-axtox -7 o %0 =7
_-r 2x2-3x -2 . 2 +I 2¥2-3x -2 dx
i 5 x—7
2 IH2-4+x -2
2xt-3xt-x -7 _ x° =7
j 2%2-3x-2 2 +J' (x=-2)(2x+1) [G}
Consider
x—7 _— B {'}
(x-2)(2x+1) -2  2Zx+1 U

Multiplying both sides of (i) by (x-2)(2x +1) we have

%/ mA(2H] ) +B(x-2) ... (ii)
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-1 =A
PUt X = = in above we get
2
=1 =1 -1
o T =H{?f?)+1}+5{(7)—2)
=15/ -5 :
== B(3) = B=3
Hence (A) can be written as
2xd-3xi-x -7
sl = O
_ x? -1 3
=5t o axtdh Ly
=X =2y +2 [ (2x+ 1) ~1(2dx) dx
%2 3
P —In | x-2| +Eln|2x+1 [ +C

Ixt-12x +11
Q2. 'r (x-1)(x—2)(x—3) i

Solution
3x—12% +11
_rmd)( ..[F"«]
Consider
3x°~12-x +11 A B ¢ )
D=3  x1 T xz T (i)

Multiplying both sides of (i) by (x-1)(x-2) (x-3)we have
3x2 —12x + 11 = A(x-2) (x-3)4 B(x-1) (%-3)+C(x-1){x-2)  ..........ii
Put x = 1 in (i)
3-12+11 = A[-1)(-2)
2) A

= A =]
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3(2)% —12(2) + 11 = B(2-1)(2-3)
3.4-24+11,. = B(1)(-1)
12-24+11 =-B
-1=-B = B=1
Put x = 3in above we get
3(3)? —12(3) +11= C(3-2)(3-1)
3.9-36+11 =C(1)(2)
27-36+11 =2C
2=2C = C=

Hence (A) can be written as

Ix?-12x +11
Thus ‘r (x—1)(x—2){(x—3)

R . x'd 'l
= | el oA U A x_adx

=In|x-1] +In|x2|+In|x-3] +C

2x—1
Q0. Jhign X el )
Solution
Consider
2x=1 A B I .
x(x-1)(x-3) i S Bt YO (i)

Multiplying bothsides of (i) by x (x-1) (x-3)we have

-1 = Ax-17) (x-3)+ B(x) (x-3)+C(X) (x-1)  vevemene (il
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1 =A (-1)(-3)

Putx =1 in above we get

2(1)-1 = B(1)(-3)
2-1 =B[-2)

=08 #B="
Put x = 3in above we get
2(3) -1 = C[3N3-1)

6-1._=0C(3)(2)

5 = 6C

= C =

o |

Hence (A) can be written as

Thiis [ 25—

xX(x=1){x-3)

= [CEPL + ¢

3x 2(x=1) ﬁl{x—S}]

=—f ) tdx+5 [ (x= 1) dx+2 KOG 1dx

=2n x| —In|x-1|+An|x-3| +C

Qil. J- Sxi+9x +6 Ix

(x2-1)(2x+3)

Solution
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Consider
_svoxde (o Mliie | s
(x1)(x+1)(2x+43) | x=1  x+1 = 2x43 777

Multiplying both sides of (i) by (x+1) [x-1)(2x+3)we have
5x2 +9x +6 =A(x+1) (2x+3)+ B(x-1)(2¢+3)+C(x-1) (x+1)
Put x =1 in (i)
5(1)249(1) + 6 = A[1+1){2(1)+3)
5+9+6 =A (2)(5)
20=10A
= A=2
Put x = -1 in above we get
5(-1)2+9(-1) + 6= B(-1-1){2(-1)+3}
2 =B(-2)
= B=Y

Put x= =2 in above we get

52 +95) +6= C(R)(3)

9 27 5
5-—+6 =-C
4 2 4
4554424 5

= -C
4 4
15 5
R
&4
= =3

Hence (A) can be written as

Sx249% +5
Thus -r (x2-1){2x+3)
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=2[ (x—1)ldx— [ x+ 17! .1dx+§f (2x +3)71(2)dx

=2In [x-1] 5 In[x#1 [+24n | 2x+3] + C

Ql2. j%
Solution
oo - (a)
Consider
A=Ay o)
(1+%)2({2+3x) 1+x  (1+x)2 2+3x

Multiplying both sides of (i) by (1 + x)*(2+3x)we have
4+7x = A(1+x ) (2+3x)+ B(2+3x)+C(1 + %)  .......... (ii)
Put x =-1in {ii)

4+7(-1) = B(2+3)(-1)

4-7 =B (2-3)
-3=-B
= B=3

Put x = =~ in above we get

4#+7(2) = C(1-3)?
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Equating Co-efficient terms of both sides of [ii). We have
4=2A+28 +C
4 =2A+2(3) -6
4 =2A +6-6
A=2

Hence (a) can be written as

Thus [ %
o f[ P m‘f’ﬁ]dx
=0In [ x+1| +3E0 7 g 243k |
=2ln|x + 1| - ujn —2In|2 4+ 3x| +C
=In (1 + x)? —In{2+3x)2-£+(j
Ql3. }'m
Solution
e e

Mulfiplying both sides of (i) by (x — 1)?(x+1)we have
2x2 = Ax-1 )+ B(x+1)+C(x—1)2  ..........[i})
Put x = 1in {ii)
2(1)*=B(1+1) =B8=1
Putx = -1 in above we get

2(-1)2= C(~1—1)?

- 1
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= C=1
2
Equating Co-efficient terms of x? of (i), We have
2=A+C
2= A+
2

A=

b | L

Hence (a) can be written as

Thus [ —2%

(x—112(x+1)

3

= [ o jax

x-1 (x=2)2 r+1

=241
=nx-1] +&2 7t ln | x+1 | +C
2 —2+1 2

B |

injx + 1| +=lnjx + 1| - ——+¢
2 x-1

1

x+1)2(x-1) dx

Ql4. |

Solution

i : = A F 5 *
Consider s © naitia taas swwanidl)

Multiplying both sides of (i) by (x + 1)*(x-1)we have
1 = A+ 1)+ Bx+1)[x-1)+C(x = 1)  .......... (ii)
Putx = -1 in above we get
1= A(1 + 1)2
4A= 1

1
= A=-
4
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1=C(-1-1) = -2C=1

=1
= C=—
2

Equating Co-efficients terms of x* of (i), We have
0=A+B = B=-A
=1
b=
Hence (a) can be written as

Thus [ ———— dx

(X+1)2(x=1)

ai; 1. 17 1
- ‘r[ﬂx—l] 4(x+1) z{x+:1j|2]d}‘L

=%J‘ (x =1)"'dx _i}' (x+ 1) tdx —%f (x+1)2dx

1 1 1 x+1
= - - — - |+
;in|x1| 4In|x+1| zIr'||_2+1| G

o | x-1 1
=™ T T
x+4
Qls. j ¥ -3xl+4
Solution
X+d
f (xX+1)(x—2)2
Let p(x)=x*—3x?+4
Pl-1)=(-1)* = 3(-1)*+ 4
=-4+4=0
x+1=0
x+4 A B C o
et - 21 T2 Tmal o\ (i)

Multiplying both sides of (i) by (x — 2)?(x+1)we have
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xt1=0 =x=1 =2 4=
C =2 and B=*3—1

x+4d
Thus ‘r (X—=2)12(xX+1)

1 1 ¥

I Ax+1) _3(1—2}+ (x—

2}2] dx

1 Z
5[In|x+l [-In|x-2]] i

1 x+1 2
I . L +c

w2 —6x%+25

Qlé. | T
Solution
f% oo )
e T er Tt eSO (|
Multiplying both sides of (i) by (x= 2)*(x + 1)*we have
x*—6x*+25 =A(x+1D)(x=2)*+B(x—2)"+C(x—2)(x+ 1)?
+D(x + 1)2....... (ii)
Putx =-1in (ii) we have
(=1)* —6(—=1)2+25 = B(—1—2)2+C(x — 2)(x + 1)?
B LT o0 By S, (iii)

Put x =-1in (i) we have

(=1) - 6(=1)2425 = B(~1-—2)2
-1-6+25=B(-3)2 = 9B=18=B=2
Put x = 2in (ii) we have

I K] E£rm? o e — M 1 A7
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8-24 +25=9D = 9D=9=D=1

Comparing coefficients of x* constant term both sides of(ii) we

have

I'=A+C...ccvvvren.e. (a)

A=1-C

25 = 4A +4B-2C+D

25 = 4(1-C) +8-2C+1]

25 =13-6C =-6C =25-
13

-6C=12 =2C=-2

A=1-C
=1-(-2)=1+2=3 A=3
Hence (a) can be written as
f% dx=f [ ot et T e 1

=3[ x+ 1) Y (Ndx + 2 2+ 1) 'dx -2/ (x—2)'dx + [ (x—2)"tdx

=3Injx + 1 - 22X - 2in|x <2| - =+C
x+1 x—-2

x3+22xl+14x-17
Q17. N o M, (a)
Solufion
w2zt +14x-17 - i i c D {lj
Ex-_3]{K+Z}3 =3 x+32 {.1’+2:|2 [}C'I'Z'}] AEma RS EEEEEE NS

Multiplying both sides of (i) by (x + 2)%(x — 3)we have
x4+ 22x% + 14x — 17 = A(x+2)*+ B(x — 3)(x + 2)*+C(x — 3)(x + 2) +D(x-3)....[ii)

Puitx =3.in il we hnve


https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Fbise Visit Now: www.perfect24u.com

27 +22.9+47-17 = A(5)?
250.4=125A
A=2
Put x = -2in (ii) we have
($2)7 4 22(-2)2 4+ 14(-2) =17 = D(-2-3)
-8488-28-17=-5D = 35=-5D=D=-7
Comparing coefficients of x* constant term both sides of(ii) we have

1 = A+B B=1-A

17 = 8A -1B-6C-3D
17 = 8(2)-12(-1)-6C-3(-7)

17 = 16+12-6C+21 = -6C = -49-17
-6C = -46 =>C=11

Hence (a) can be written as

3 2
X +22X°+14x-17 2 1 11 7
f 5 dx = _r [— 5 ——T
(X=3)x+2) =3

x+2  [(x+2)2 _{x+z}3

dx

|:I'+2} 241 |:I'+2} I+1
1 et 3
-2+1 -3+1

=2njx—=3|—injx+2|+1

11 7
=Eln|x—3|—!nlx+2|—m+m+

x-2
Qis. ‘r (x+1)(x2+1)
Solution
=2 A Bx+C

=l W (i)

(x+1)(x2+1) +1 0 (®¥2+1)
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X-2 = A(x? 4+ 1+( Bx +C) (x+1) e M i)
Put x =-1in (i) we have

12 = A{(-1)241}

= 3=A(2)
-3
N
(i) can be written as
X — 2 = Ax*+A+Bx?*Bx+Cx+C
X -2 = (A+B) x*+(B+C)X+(A+C]........{iii)

Comparing co-efficients of x*constant terms on both sides of (i) we have

() =A+B =B=-A=B= -rf}
(3
By
2= A+C = C=-2-A
_ , 3
— _2 _{_EJ — —2+E
.1 o -1

Hence (a) can be written as

3 1
x—2 o -3 X3
/ (x+1)(x2+1) dx = [ 2(x+1) T xz+1]dx

=‘§f (x4 1) (Ddx + | =L dx

2(x2+1)

-3 3 X 1 1
=?]n|x+1|+5f—dx -EI {—

(x2+1) x3+1)

-3 3 Ix
= — + +—
2 In|x+1| 4]'

Py |
(x2+1}dx 2tzm x+C

Zin|x+1 [+In(x? +1) —~tanTTx + C

Q19. [ ——— dx

(x-1)(x2+1)

CalitHam


https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Fbise Visit Now: www.perfect24u.com

Multiplying both sides of (i) by (x* + 1)(x — 1)we have
= A + D+ Bx +C)(x-1) .~ ....... (ii)
Put x =-1in {ii) we have
1 = A{(1)*+1} = 1=A(2
1
A =E

Comparing co-efficients of x? and x on both sides of (i) we have

0 =A#B  =B=-A==-()
-1
B=7%
1=-B+C =C=1+B
1 —
=1 -()=2
ot

Hence (a) can be written as

‘1

x = K
‘r(x—i}(xfﬂ} dx = J [(x—i} 2+1]dx

gt 1 1
-f (x— 1) Y(1)dx ——_I'(EH} +Ej{xz+lj[ix

% | x-1] -—ln(x +1)+ Ztan"lx +C
Ox-7
qzu- fm dx
Solution
9x—7 _ _A | Bx+cC (i
i) s T odan e )

Multiplying both sides of (i) by (x* + 1)(x + 3)we have
x-7-= A(x% + 1)+ Bx +C) [x+3)  ....... (ii)

Put x =-3 in {ii) we have
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27-7 = A(9+1) = -34=A(10)

A2 oa="V

10 5

Comparing co-efficients of x* and x on both sides of (i) we have

=17

D\MtB =B=-A==-[)
=37
B B 5
9=3B+C = C=9-3B
C =3.F)+9=2
5 5

G2

5

Hence (a) can be written as

9x-1 _ -A7 17x-6 .
’ (e+3)(x2+1) dx _f [Er:x‘—l}+5{'x2+ljjdx

-17 1 1 17x-6
=— [ —dx +-
g Jq:r+3 E‘r (x2+1)

=17 17 [ e
=—In|x+3| +=In(x*+ 1) —-tan"'x+C
5 10 5

Q2'l. J‘ 1+4x

(x—-3)(x2+4)

Solution

1+4x S A Bx+C
(2=3)2¥4)  x=3 | (x244)

Multiplying both sides of (i) by (x? + 4)(x — 3)we have
1+4x-= A(x? + 4)+( Bx +C)(x-3)  ....... (ii)
Put x = 3in (i) we have
1+4(3) = A{(3)*+1}+0
13= A(9+4) = 13=A(13) =2 4 =1

Comparing co-efficients of x* and x on both sides of (i) we have
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Hence (a) can be written as

| smaetm =1 gt g
=[ =37 (1)dx -~ 2+ (2x)dx + ﬁdx
= In|x-3| —%]n(xz +4) +%tan‘1x +C
a2 | 2, o
Solution
[ 5w o

=j' 12 d}{:_[ 12

() +(2)3 (x+2)(X2=Zx+4)

12
Now J'{x+z)|:x2—2:+4} dx
2 1z — Bx+C .
Consider GiB-TD a3 Vi e (i)

Multiplying both sides of (i) by (x* —2x + 4)(x + 2)we have
12-= A(x* — 2x + 4)+( Bx +C) [x+) ... (ii)
Put x =-2in (i) we have
12 = A{(—2)%-2(-2)+4} = A(4+4+4)
12= A(12) = A=1
Comparing co-efficients of x? and x on both sides of (i) we have

0 =A+B =B=-I
12= 4A+2C = 2C= 12-4A
=12-4(1)
C=4

Hence (a) can be written as
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1
(x24+-2x4+4)

-in|x+2|—lj' x +3f

x¥24-—2x 4}

=In|x+2| -ZIn(x? + ~2x + 4) + 3[Ftan " () + C

= In|x+2] - ZIn(x? + —2x + 4) + V3tan ' C) + C

Q23. [ IR g

(x%- &)
Now }'%
Consider -2 e e s (i

Multiplying both sides of (i) by (x* + 2x + 4)(x — 2)we have
Ix+é= A(x* + 2x + 4)+( Bx +C)(x-2)  ....... (ii)
Put x = 2in (i) we have
24 = 12A+0
= A=2
Comparing co-efficients of x? and x on both sides of (i) we have

0 =A+B ~=B=-2

9 -=2A-2B
9 =2(2)-2(-2)-C
C=2

Hence (a) can be written as

9x+6 i dx _ 2x-1
‘r (x=2)(xZ+2x+4) dx _2}' (x=2) ‘[x2+?_x+4ldx

=2In | x-20-f 22 ax +3f

x2+2x+4)

3:2+2x+4}

s B PR |

=21 -0 Ar
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= In|x-2| -In(x? + 2x + 4) + V3tan"'C5) + C

Zxt+5x+3
Q24. f (x-1)2(x2+4) dx
Solution
: Zxi+5x+3 A B Cx+D \
CDI’]SIGBYW = ;'1‘ W+ ORea) e (i)

Multiplying both sides of (i) by (x* + 4)(x — 1)we have
2x* 4+ 5x+ 3 = A(x-1)+B(x? + 4) +(Cx+D) (x—1)* ....... (ii)
Putx=1in (i) we have
2(*+5()+3=B((1)*+4)
= B=2

Comparing co-efficients of x3, x2 and x on both sides of (i) we have

0=A+C ...{i)
2=-A+B-2C+D _(lii)

5= 4A+C-2D ... i)

3=-4A+4B4D  ...(IV)

2=-A+2-2C+D =A+2C-D=0
=(A+C) +C-D=0 =20+C-D=0
C=D

Putting values of B =2,D=C, A=-C IN (iv)

3 =4C+8+C = 5C = -5 CxA
3 =5C+8 = 5C =-8+3
5C=-5 =0 ==1 =D

A— i A
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C=D =D=-1
Hence (a) can be written as

J- 2xl+5x+3 e =J~ [ 1 + 2 +_r_1]d){

(x—1)2(x2+4) (x~1) ° (2=1)2 ~ x?+4

=[ x=1)tdx+2[ (x—1)2 :ix—%f (x2 +4)"1(2x) dx — itanﬂ@ +C

- y (x-1) 711 2 T
=In|x-1] +2 e zln(x +4) S tan (_‘:]+C
= % o G L 2 1 1%

= In|x-1] S 2ln[x + 4) ~tan [2)+C

Q25. I 2% —x=7

(X+2)E (xZ+x+1)
Solution

2xt—-x-7 A E Cx+D -
= (i)

(22 (%2 4%+1) ” 42 (x+2)2 2 4x+1) LT A Y w1

Multiplying both sides of (i) by (x* + x + 1)(x + 2)*we have
2% —x—T7 = A(x4+2) (x* + x + D+B(x? + x + 1) +(Cx +D) (x + 2)* ....... (ii)
Put x =-2in [(ii) we have
2(—2)2 — (=) A7EB(—2)2 -2 + 1)
=_ B£1

Comparing co-efficients of x3, x? and x on both sides of (ii) we have

0=A+C = C=2%0, A=2

2=3A+B+4C+D  ....[(il) putvalues
-1 = 3A+B+4C+4D ..-(iv) we get
-7 = 2A+B+4D vl D=-1

Hence (a) can be written as

2y - i
[ FEEeT Gy L f IR v
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2x+1 2

=2 x+2)ldx+[ (x+2)2dx'+

x24x+1 Lo, 3
e+ +0)

1
2n|x+2| - st In(x? +x +1) ~ 2% Ztan~!(Z2) +C

2

2x+1

V3

2In | x+2 | ‘{,_-—izﬁ In(x% + x4+ 1) — %tan“( )+C

Ix+1
Q26. j 4x2+1)(x%-x+1)
Solution
. I+l Ax+EB Cx+D -
Conmder{ﬂzﬂ}{xz_xﬂ} = TadrD) Tiaieany e (i)

Multiplying both sides of (i) by (x?2 —x + 1)(4x 4+ 1)we have
3x+1\={Ax +B)(x* —x + 1) +(Cx +D) (4x% + 1)
=AM -+ x)+B(x2 —x+1D+CHAx T+ x) + D(4x? + 1)
=(A+4C) x*+(4D+B-A) x* + (A—B+ C)x+(B+ D)

Comparing co-efficients of x2, x? and x and constant on both sides of (i) we

have
0=A+4C ...(i)
0=-A+B+4D .....[i)
3=A-B+C ... {iii)
1 =B+D e (iV)

Adding (ii) and (iii) we get
4D+C =3 =C =3-4D
From (i)

A =-4C = -4(3)-4D = -12 +16 D, From (iv)

B=1-D
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Putting values of C B and A in (iii)
- 12+16D-(1-D)+3-3D =3
-12416D-14D-3-4D = 3
=13D =13 =D =
A=-12+16D=-12+16(1) =4
A=4
C=34D=3-4(1)=-1,B=1-D=1-1 =0=B=0
C=-1
Hence (a) can be written as

J" 3.!{‘1-1 dx = lJ‘ 8x = %J‘ Zx—-1-1 dx

(4x2+1)(x2=x+1) z (4x2+1) (¥2=x+1)

—f(4x2+1) ‘(Bx)dx——f o —j

(x%= x+1)

(x2= x+1)

=In(v4x? +1) — Invx? —x+ 1+—tan'1[21 Y +C

G
- 457 +1 A -1 f2x-%
In( x+1]+ ~ tan ( }-HS'
4x+1
Q27. "r(xz+4}{13+41+5}
Solution
. 4x+1 Ax+EB Cx+D -
CD“S'der{sz)(szHg = Garm T GEranag e (i)

Multiplying both sides of (i) by (x* + 4x + 5)(x* + 4)we have
Ax+]1 = (Ax +B)(x? + 4x + 4) +(Cx +D) (x* + 4)
From above C = 4B -4

[ lgincr weth 12 of A and D in (B we have
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-5B=0
=B =1

NOW A =4-4(B) = 4-4(1) =0

C=4B-4=0
_ 1-5{(1) _1-5 -4
D= =—="=-1=D = —1
4 4 4
Putting C =0
SoA=0
4B =64C = 4

+4B +64C =4
65C=0
Cc=0

Hence (a) can be written as

J" 4x+1 " =J|' _J' dx
(x4 4)(H2+4x+5) (212 +x2) (x+2)2+1

1
2

anG) - [ —Z—+C

(x+2)2+1

!ean—1(5y= tan-1
Stan (2] tant'(x+2)+C

Q28. |

(x2 +azj|:x= +4a%)
Solution

6a’ _ Ax+B Cx+D
(X2+a2)(x? +4a) - (¥2+a2)  (x2+4a)

Consider
Multiplying both sides of (i) by (x* + 4a®)(x* + a*)we have
ba? = (Ax +B)(x? +4a%) +(Cx +D) (x? + a?)

ba’ = A(x® 4+ 4a%x) + B(x* + 4a*)+C(x? + xa?) + D(x* + a%)
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Eguating Co-efficients of x?, x%, x and constant terms ,we have
A+C =0
B+D =0
4x2A+a*C =0
AA+C =0
4a’B+a’D = 6a® = (d)
Multiplying (b) by 4a?and subtracting from (d) , we have
-3a*D = 6a*
D=-2
B+D =0 =2B=-D=-(-2)=2
From (a) putting C =-A'in (C) , we have
4x*A+a*(-A) =0 = A%0
And C=-A=0 =C=0

Hence (1) can be written as

6a’ 2 z
‘r (x2+a2)(x2+4a2) = ‘r [{Jt2 +a?) - (%2 +432}] dx
= 2 tap<=%EV et tan—1¢X
—tan (; ) —tan (M) +C
= E —1p% _i =1 g%
~tan (2) —tan (M) +C

Q29. | 2522 o

(x¥+xZ+1)

Solution
x4+ x4+ 1=+ 2(x)°(1D) + (1) = x*

= (x241)2 —x2
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2xi-z 2xt-2
(NP 4+x2+1)  (2+x+10(x2-x+1)

3 2x2-2 Ax+EB Cx+D A
Consider EranE D = Ok S Ay |||
22— 2= [Ax+B)(x* —x+ 1) +[Cx+D) (x* —x + 1)
= x*—Ax* + Ax + Bx* —BX+ B+ Cx* +Cx+Dx* + Dx +
D

2x* — 2 = (A+C) x*+[-A+B+C+D) x*+(A-B+C+D)x + (B + D)

Equating Co-efficients of x?, x%, x and constant terms ,we have

A+C =0 -A+B+C+D =2 [ii) AB+C+D=0 (iv)
A =-C [ii) C-2-D+C+D =2 B+D =2
-A+B+C+D-2 2C=4 B==2-D
B+C+D =0 C=2 2+D=1
2(C+2D) =2 D =-1
2(C+D) =2 PUT C = in{ii)
C+D=1 .
D=-1in(v)
B=-1

Hence (1) can be written as

J- 2x2-2 & =_J~ Zx+1 dx-i—f 2x+1 ]d){

(H24+a+1)(x2=x+1) (XZ4x+1) (XZ—x+1)
=In|x*+x+1|+Hn|x*—x+1|+C

2
xP—x+1
=lnl =1+
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Q30. J' 3x-8

(X2 +x+2)(xt—x+2)

Solution

ix-8 . Ax+B Cx+D
(A2 +x42)x2—x4+2) - (X2+x+2) (x2-x+2)

Consider

Multiplying both sides of (i) by(x* — x + 2)(x* + x + 2)we hav
3x-8 = (AX+B)(x* + x+ 2) +(Cx +D) (x* —x + 2)

= A* 4+ 3224+ 2x) 4+ B(x*+ X+ )+ C(x3—x24+2x) +
D2 —x+2)

2x? — 2 = (A+C) x*+(A+B-C+D) x*+(2A+B+2C-D)x + (2B + 2D)
Equating Co-efficients of x?, x%, x and constant terms ,we have
A+C=0 (a)
A=-C
A+B-C+D =0 (b)
2A+B+2C-D=3 (C)
2B+2D=-8
B +D = -4 (d)

Putting B+D = -4 in(b) we get

A-C-4=0 =2A-C=
A=2 = C=
NOW
2(2)+B+2(-2)-D=3 = B-D=3 (e)

Adding (d) and (e) we get
2B =-1

B=-

Pud | =k
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4D = —4 >D=-4+-=sp=-1
2 z2( 2
Hence (i) can be written as
j. Ix¥—§8 _ J, 2x - % -2X —;
(%2 +x4+2)(x2 —x¥2) 4 (x2+x+2)  (x2-x+32)
b 2 _ L dx
|n[_‘.( X+2| +2_[ 12—2{_‘!)(%)+{%}2—:—|-2
= |x2 —x+2| lJ- dx 45 dx
2 1
X°+X+2 2 {' 'JE {' 5}2 2 {' }2+I:.t+ }2
= x =3 2x=1 =': tf1 ZI'I'I_I_
|KZH+2 | +—= [ = Stan = ]
Q31 J- 3 +4x249x+5
) (a2 +x+1)(x2+2x+3)
Solution
. 3x +4x?+9x+5 Ax+B Cx+D '
Consider repry e iy e e ST AR ||

Multiplying both sides of i) by(x? + x + 1)(x* + 2x + 3)we h
3 +4x* +9x+5 = (Ax+B)(x* + 2x + 3) +(Cx+D) (x*+x+ 1)

= A +2%2 4+ 30) +B(x* + 2x+ )+ C(x* +xT+ x) +
D(x*+x+1 3x? +4x2 4+ 9x + 5 = (A+C) x3+(2A+B-
C+D) x*+(3A+2B+C+D)x+ (3B + D)

Equating Co-efficients of x*, x%, x and constant terms ,we have

A+C =3 ()
2A+B+C+D = 4 (b)
3A+2B+C+D =9 (c)
3B+D=5 (d)

Putting C = 3-A in(b) and (C) we get
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3A+2B+3-A +D =9 = 2A+2B+D =46

(b)
Multiplying (e)by 2 and subtract from(f)
2A+2B+D =6
2A+2B+2D =2

-D =4

Since 3B+D =5 =38—-4 =5

3B=9 = B

Putting values of B and D in(e) we have

A+3-4=1 2A-1=1=24=2

C=3-A=32=]

C =l

Hence (i) can be written as

[ 3% +4x7 +9x+5 dx = [ Zx +3 x—4
(R2+x+1)(x2+2%+3) W24+x+1) (x2+2x+3)

dx

dx

1
=infx? + x4 1| £ in@? + 2x 4+ 3)2° + 2f

B2+ (r4dy2

5]

(V2P +{x+1)2

= 2 2 e -1 2x+¥1 5 -1
INjx* +x+ 1vVx +2x+3|+ﬁ[tan & - phan EH'_'J]
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