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Exercise 3.5

Evaluate the following integrals.

Q). [ ——= dx

X2wx ~6

Solution

Ix+1 — A + B
(X4+ZNX-3) xX42 X=-3

3x+1 = A(x-3) + B(x+2)
FOrA.x+2=0,x=+2
Put in above

-HA = -

And B=2

:L.f.

X+ X

33 (By the method of partial fractions)

Now [ —=_dx =[(—+ )dx

X% =X =6 xX+2 X3
s [ =% 3
= [ =—dx +2f —dx
=f (x+2)'x 1dx + 2 (x—-3)"L1dx

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

Q2. [ —2 _ dx

(x+3)(2x-1)

Solution

: A
Consider S—— . ' A—
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5x+8 = A(2x-1) + B(x+3)
Put x=-3in (1) we get
5(-3) +8 = A(2(-3) -1 +B(-3+3)
1547 = A(-6-1) +0

-/ =-7T A = A=

Putx=§in(|)weget

Thus f —nnl__

(x+3)(2x-1)

Q3. Ixz+3x-34 i

x¢42x ~15

Solution

Consider

=5(;) +8 = A (2x3) 4 B( + 3)

5 _ 146
;+8 = B(T)

21

r 2
1 3
dx = [[ ;54559
| 3
-fmdx +!Zx-ldx

= [ (x+3)"'x 1dx +-§j (2x — 1)1, 2 dx

=In|x+3| +§|n|2x-1| +C

=f[]+ x-19 ] cix

X<42x —-15

= [ dx+ =———] dx

(Q)

X?42x ~-15
= xf [ x+ ==——] dx
x*4+2x -15
xX—-19 X—19

x242X -15  (X4+5)2x-3)
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Q4.

Multiplying (i) by (x+5)(x-3) we have
X-19 = A(x -3 ) + B(x+5)
Put x=3in (i) we get
3 -19= A(3-3)+B(3+5)
-16 = 8B = -2=8B
B =-2
Put x = -5 iIn above we get

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

Thus [ 2483538 gy = x4 [ ==+ =2) Ox

X‘¢2x~15

=(x+3) J (x+5)'dx -2 [ (x-3)"'1dx

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

(a=b)x
J (x=a)(x~b) dx dx,(a>b)

Solution

i = = AR
Consider it e i

Multiplying both sides of (i) by (x-a)(x-b) we have

(a-b)x = A(x-b) + B(x-Q)
Put x=Dbin (1) we get
(o-b)b =8B(b-a)
Put X =92In (i) we get
(a-b)a = A (a-D)) + (a = a)

= A =0
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=af x—a)'x 1dx =b | (x-b)"? dx

=aln |x-a| -biIn |x-b|] +C

1-x ~6x%
Solution
3-X - A 4+ B
(142x)(1-3X) 142X 1-3Xx
3-x =A[1-3x) + B(1+2x) = x='?'-
Put in above we get A ==
1-3x=0 = X =i~ put in above we get
SO,B= -
5
? B
= _§_+ —
1+2X 1-3x
3-X
Thus 'f 1-X —6x2
B 7 1 g 1
a I§'1+2xdx +I;'1+2x
_7 1 -1 H 1 25
==.=f (1+2%)7'x 2dx - J () (1-3x)"? (-3)dx.
=—In |1+2x| —1In | 1-3x| + C
10 15
Q6. | = dx
: o J
Solution
2X _ A B
J s e = =
= x+a=0 = X = -0
Then A=1
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Then B =1

= f —2—ox

(X=a)}x+a)

1 1
- 2 -
f ((x-a) {x+a))dx

=f (x=a)"'+ J (x+a)! dx

= In |x-a] +In |x+a]| +C

Q7. [ ——— dx

6x%+5x ~4

Solution

[ ———— dx

6X2 45X ~4

= I.'—.dx

6X* +8x~3x ~4

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

[ —————dx ... (Q)

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

Consider

: A B )
(3x+4)(2x-1) Ix+4 + 2x-1 (')

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

| = A(2x-1) + B(3x +4)  .......... (i)

Put x = -;- in (i) we get

l =A(Bx-+4)+B2(3) -1

| =B[>+4) =» —B =
_ 2
A=
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1 =A3(>)+4)+B(>)-1)

Hence (i) can be written as

] dx

Thus [ =——dx = [[=

6X+5X —4 11 3x+4 11 2x -1

_ 2 2 -3 3
2(11)‘[ 2x -1 dx +3(11) f 3x+4

1

1_| | 2%-1 | -—In|3x+4| +C

Q8. [ BIxT gy

2x%-3x -2
Solution
z:’::xz-x-'; dix
2X*=3X -2
xX—-7
= +
f[x 2x%=3x z]
_ x-7
=f xdx + | ———dx
= 2%° -3x*-x -7 — o X=7
a 2XE=3IX =2 2 +I 2XS=3X =2 dx
_x4 x=7
T2 2Xi=4ex =2 ax
2%%-3x° -x -7 — X~ x-7
2XS=3X =2 : 2 +I (x=2)(2x+1) (O)
Consider
X=7 A B '
G-2Yzxt)) — x-z ' Zmal Y )

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

X-7 = A(2x+] ) # B(x-2)  sorrrrn, i)
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-1 =A
Put x = '7' in above we get
— -7 AR+ +B()-2)
— = B() = B=3
Hence (A) can be written as

2x*-3x% -x -7
Ll = —

=X, x_—_;-dx+f;dx

2X +1

X

= (x-2)"+'-: [ (2x+ 1)"* =1(2dx) dx

__ripe 3
o —In | x-2| +54n|2x+l| +C

3x¢-12x+11
Q?9. I (x=1)(x~2)(x~3) dx

Solution
IxZ=12X ¢11
J (= 1) (x-2)(x~3) EIR e cnccacnnccsd (A)
Consider
3Ix°=12=X *11 A B c '
= e-2Hx=3) — x=3 T x=z T x=3 *o°°" (i)

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

= A=]
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3(2)% - 12(2) + 11 = B(2-1)(2-3)

3.4-24+11 =B(1)(-1)
12-24+1 1] = -
-1=-B = B=1

Put x = 3 1n 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 wntten as

Thus [

Ql10. |

Solution

Ix“=-12x +11
(X=1)(X=2)(Xx~3)

= i x—11~+#+#]dx

x=2 = X=3
1 ! 1
= [ — dx + —dx + —dx
X3 X=< X=3

=In|x-1] +In|x-2]|+In|x-3] +C

2x~1
e=1i=0) B sevassias (A)
Consider
——— Sed = d sl
X(x=1)(x~3) % Y e -

Multiplying both sides of (i) by x (x-1)(x-3)we have
2x-1 = A(x-1) (x-3)* B(x)(x-3)+C(x)(x-1) ..........
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-1 =A (-1)(-3)

Put x = 1 in above we get

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

1 =-28 = B=—
Put x = 3 iIn above we get
2(3) -1 = C(3)(3-1)
6-1 =C(3)(2)
5 = 6C

5
— —Jp-4
C 6

Hence (A) can be wrtten as

Thus | —=—— dx

X(X-1)(x-3)

B -1 1 5
= 3x 2(x-l)+6(x-3)]dx

=—J () tdx+= [ (x=1)tdx+=[ (x=3)"1. 1dx

='?'In |x | —;Inlx-l |+63|n|x-3| + C

Q1l. f 5x°49x +6 Ix

(x2-1)(2x+3)

Solution
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Consider
Semmes_ _ A0 .. C
(x1)(x*1)(2x+3) xX=1 x+1 2X43

Multiplying both sides of (i) by (x+1) (x-1)(2x+3)we have
5x°4+9x +6 = A(x+]) (2¢+3)+ B(x-1)(2x+3)+C(x-1)(x+1) .......... (i)
Put x =1 in (ii)

S5(1)4+9(1) +6 =A(1+1){2(1)+3}

54946 =A (2)(5)

20=10A
= A=2
Put x = -1 in above we get

5(=1)4+9(=1) + 6= B(-1-1){2(-1)+3}

2 =B(-2)

= B= -]

Put x = "73 in above we get

5(>)% +9(=) +6= C[=)(=)

9 27 g
5=-—+6 =-C
4 2 4
45-56424 _ 5
4 - 4C
15 S
s 4C
= C=3

Hence (A) can be wntten as

5X° 49X +6
Thus J (x?=1)(2x+3) ax
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=2 (x=1)"tdx - [ (x + 1)-1.1dx+§j (2x + 3 )~ (2)dx

=2In |x-1] - In|x+) |+§-|n|2x+3| +C

Solution
J.#:;Fm. 0 AN (Q)
Consider
447X — A B C
(1+X)%(243x) 1+x  (1+x)¢ 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 + x)*

Put x =1 in (ii)

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

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

Put x = -"33'- in above we get
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Equating Co-efficient terms of both sides of (i). We have

4 =2A+28 +C
4 = 2A+2(3) -6
4 = 2A +6-6
A=2

Hence (a) can be wntten as

4+7x
ThUSI (14Xx)%(2+3x)
2 3 -6
B I[ m * (1¢x)% * i.’«»:nr]dx
(x+l)-2+l
=2In | x+1 | +3-ZT -2In | 24+3x |
=2ln|x + 1| - —— — 2|2 + 3x| + C
(x+1)
3
=In(1+x)*-IN(2 + 3x)*-—+C
2x*
M. S e
Solution
P4
= Eeage et (i)
(X=1)%(x+1) x+1 xX-1 (x-1)%¢

Multiplying both sides of (i) by (x = 1)*(x+1)we have
2x2 =A(x-1 )+ B(x+1)+C(x—-1)?  .......... (ii)
Putx=1in (i)
2(1)*=B(1+1) = B=1
Putx = -1 in above we get
2(=1)%= C(=1-1)

A N N2 AAD dArs
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= C=

Equating Co-efficient terms of x* of (ii), We have

2=A+C
2= A+
=2
A=3
Hence (a) can be wrtten as
Thus [ —2%
USI (x=1)2(x+1)
3 " :
— < :
I[ X1 (x=2)% xﬂ]dx
(x-1) = 4 3 1
1] + 4= +]1 |+
nlxll . I | x+1 | 5
z-lnlxi- |4 = ln|x+ 1| -——+C
QM. [ o
Solution
; 1 A B C
Consider e D2 (x=1) = n‘f'm + ey SKLLLLL (1)

Multiplying both sides of (i) by (x + 1)?(x-1)we have
I = A(x+1)°+B(x+1)[x-1)+C(x—=1) .......... (i)
Putx = -1 Iin above we get
1= A(1 +1)°

4A= |

www.topstudyworld.com



www.topstudyworld.com Mathematics

1 =C(-1-1) = -2C =]
==1
= C= =
Equating Co-efficients terms of x* of (ii), We have
0=A+B = B=-A
_ -1
B=7
Hence (a) can be wntten as

Thus [ ———— dx

(x+1)%(x-1)

= [[| —m—— = —— = ——]dx

4(x-1)  4(x41) 2(x+1)*

=%f (x—1)"tdx —fj’ X+ 1)~ dx —%f (x+ 1) “dx

1 1 1, X+1
-— - o — +
-—I4n|xl| *lnlx+1|--lznl_zﬂl &

4. - ¥=4 1
il lred T ¢

Ql15. [ = dx

x3-3xZ+4

Solution
X+4
I (x+1)(x=2)%
Let p(x) =x3 —3x¢+ 4

P(-1) = (=1)* = 3(-1)* + 4

=.-4+4=(
xX+1 =0
x+4 A B & -
(x+D(x=2)% =~ x=1 + X=2 i (x=2)2 """ (1)

Multiplying both sides of (i) by (x = 2)?(x+1)we have
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x#1=0 = x=- =A=§
C =2 and B=-"T’-

Thus [ —=2— dx

(x=2)¢(x+1)

= [ === -+ —)dx

I(x+1) 3(x=2) (x=2)°

_ 2
-;[In|x+l |-In|x-2|]-;

Q]6. J- x*-6x%+25 dx

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

Solution

x* -6x*+25
f x* D220 X Geascisin (O)
Xxi-6x7425  _ A B . D )
(X"' 1)2(1—2)2 — 41 (x* 1)2 x=2 {!-2)': ---------------

Multiplying both sides of (i) by (x — 2)%(x + 1)’we have

X =6x“4+25 = A+ 1Dx=-2)+B(x=2)+C(x—2)(x+ 1)°

Putx=-1in (i) we have

(-1)* = 6(-1)2+25 = B(—1—2)2+C(x — 2)(x + 1)?

Put x =-11n (n) we have
(1) = 6(-1)2+25 = B(-1-2)?
-1 -6 +25 = B(-3)2 = 9B=18=2B=2
Put x = 21in (ii)) we have

(2Y3 — 6(2)2 + 25 = D(2 +1)¢
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8-24 +25=9D = 9D=9=D=]

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

have

JE X G PP, (Q)

A=1-C

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

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

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

-6C = 12 =»C=-

A=1-C

=1-(-2)=1+2=3 A=3

Hence (a) can be wntten as

x*—6x’+25 3 2 -2 1
(x+1)2(x-2)3 dx = J lm + (x+1)? L~ (X=2)2 Jdx

=3[ (x+1)*(MDdx + 2 +1)7'dx =2 x=2)tdx + [ (x-2)"'dx

=3In|x + 1 = == = 2in|x - 2| - —+C

X+

x3+22x%+14x-17
Q7. IW R iisssainiand (a)
Solution
SURDEY o Ayl ple ......... 0
(x-3)(x+2)? x-3  x42  (x42)%  (x+2)?

Multiplying both sides of (i) by (x + 2)*(x — 3)we have
Xx? 4+ 22x% + 14x— 17 = A(x + 2)*+ B(x — 3)(x + 2)*+C(x — 3)(x + 2) +D(x-3)....(ii)

Putx =3 In (i) we have
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27 +22.9+47-17 = A(5)?

250.4

A=2

=125 A

Put x =-2in (i) we have

(-2)% 4 22(-2)% + 14(-2) — 17

-8+88-28-17=-5D

= D(-2-3)

= 35=-D=>D=-7

Mathematics

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

| = A+B
=1.2=-]

B=-I

B=1-A

17 =8A -1B-6C-3D

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

Hence (a) can be wrtten as

J- x*422x° +14x~-17
(X-3)(x4+2)*

Q18. |

Solution

17 = 16+12-6C+2] = -6C = -49-17
-6C = -66 =>C=1I
= lx_:_ﬁ (x:z)? -(sz)?*]dx
= 2njx — 3] - Injx + 2] + 11 &2 _ 70D
=2In|x — 3| — In|x + 2| —%+WC

X—-2
(x+1)(x%+1)

X=2
(x+1)(x*+1)
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X-2 = A(x* + 1+(Bx +C)(x+1)  ....... (i)
Put x=-11in (i) we have

1-2 = A{(—1)%+1) = 3=A(2)

() can be written as
X—2 = Ax*+A+Bx’Bx+Cx+C
= (A+B) x?+(B+C)X+(A+C)......... (iii)

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

i) =A+B =B=-A=B-= -('—3)
_ 3
6=3
-2=A+C = C=-2-A
B 3, _ 3
=-2-(=3) =2+
_ =443 =21
2 2

Hence () can be written as

-x e —

J s =S o,
(x+1)(x*+1) 2(.r+1} X<+1

==[ (x+ 1)(Ddx + [ —Z—dx

2(x%+1)
_ =3 3 X 1
~ 2 ln|x+ l|+2! (x3+l)dx zI (x<+1)
=-‘-3-|n|x+1|+ij dx --lan x4+ C
2 (x’tl]

— In | x+1 |+-ln(x +1) —-tan ‘x4 C

”'w

Q19. [ —5— dx

(x=1)(x241)

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

A ==
2

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

2
_ -1
D
1= -B+C C=1+B
- 1y, 2
C=1-=;
_1
s
Hence (a) can be written as
; T
[ —X — dx = J [+ Zo3]ox

(x—-1)(x%+1) (x-1)  x2+41

—. _ an=4 1 2X 1 1
==J (x=1)"(1)dx ‘I(x?_“)dx #=] ~or; 4%

;:-Inlx-ll --In(x +1)+ “tan x4+ C

Q20. [ —2X T _ dx

(x+3)(x%+1)
Solution
-7 @ _ A, BxsC i)
(x+3)(x2+1)  x+3 & (x341) "SUUUUUttoUUeet

Put x =-3 in (i) we have
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-27-7 = A(9+1) = -34=A(10)
A=— = A=—
10 5

Comparing co-efficients of x¢ and x on both sides of (i) we have
0 =A+B =B=-A= =-[—)
S
B = 5
9= 3B+C = C=9-3B
C =-3.[)+9==2
5 5

-6

5

Hence (a) can be written as

J‘ 9x =1 dx =J' l -I'?”_l_ 17x~6 ]dx

(x+3)(x<+1) S5(x~ S(x<+1)

=217 ¢ 1 1 17x-6
T s Ix+3dx +5'[ (x=+:)dx

-17 17 6
=—In|x+3| +;In(3~r2 +1) —;tan"xi-c

Q2). | ——— dx

(x=3)(x*+4)

Solution

1+4x - Bx+C

- ofe S— RS EEREE (l)

(X=3HXx*+4) x=3 (x°+4)

Multiplying both sides of (i) by (x? + 4)(x — 3)we have
| +4x-= A(x* + 4)+( Bx +C)(x-3) ....... (i)
Put x = 3In (ii) we have
14+4(3) = A{(3)*+1}+0
13= A(9+4) = 13=A(13) 2 A =1

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

www.topstudyworld.com



www.topstudyworld.com Mathematics

Hence (a) can be wrtten as

J- 144X dx =J' l 1 +(-1)X+1)dx

(x=-3)(x*+4) (x=3) ~ x%+4

1
(x¥+4)

= [ (x=3)"'(1)dx —%f (x> +4)'(2x)dx + | dx

= In|x-3| ---:;In(x2 + 4) +-:-!-tan"x +C

12
Q22. | —— dx
Solution
[ == dx
x3+8
=f 12 R R
J'(x)’*r(Z]i' ax I(x+2](x3-2x+4] dx
12
Now I(x+2)(x3—2x+4) dx
: 12 A Bx+C ;
Consider i (d-2128) m+(x3-2x+4) ............... (1)

Multiplying both sides of (i) by (x* — 2x + 4)(x + 2)we have
12-= A(x? = 2x + )+( Bx +C)(x+)  ....... (ii)
Putx =-2in () 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=-]

12= 4A+2C = 2C= 12-4A
=12-4(1)
C=4

Hence (a) can be wrtten as
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X2
-2X+4)

=In | x+2| =InJ dx +3f

(x24- 2.r+4)

=In|x+2| --ln(x - 2x+4)+3[-\(—.'tan"’( )+ C

= In|x+2| -%In(x2+-2x+4)+\f§tan" %)-i-(‘

Q23. f =2 dax

(x*~8)
9X+6 _ _J- 9x+6 _J- 9x+6
(x¥~8) (x)*=(2)* (X=2)(x?+2x+4)
Now [ ———— dx
(X=2)(X“+2x¢4)
: 9x+6 A Bx+C :
Consider GOodri®) ;-i-m ............... (1)

Multiplying both sides of (i) by (x* + 2x + 4)(x — 2)we have
Ix+6= A(x? + 2x + H)+(Bx +C)(x-2)  ....... (i)
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

7 =2A-2B
Y  =2(2)-2(-2)-C
C=2

Hence (a) can be wrntten as

9x+6 2x-1
I (1"2)(17*2104) - 2"' (x= 2)_'[ x?¢2x+4
- r ~ X4 Le=3
=2n|x-2] J'XI+ZX+4)d +3J' (x2+2x+-|)dx
Z2x+2
=2In|x-2|-] =——dx + 3] ———dx
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= In|x-2| - In(x® + 2x + 4) +\/§tan"(%) +C

Q4. [ 2asu3 g

(x=1)%(x%+4)
Solution

¥
Consider===bits= = S gt oI o ssssssinne (i)

(x=1)%(x%+4) x-1 (x=1)* (x+4)

Multiplying both sides of (i) by (x¢ + 4)(x — 1)we have
2X° 4 5x 4+ 3= Ax-1)4B(x* + 4) +(Cx +D) (x = 1)* ....... (i)
Putx = 1In (i) we have
2(1)?+5(1)+3=B((1)*+4)
= B=2
Comparing co-efficients of x3, x? and x on both sides of (ii) we have
0=A+C .. i)
2=-A+B-2C+D ..... (ii)
5= 4A+C-2D ..... i)
3 = -4A+4B+D vere(IV)
2=-A+2-2C+D =A+2C-D=0
=(A+C) +C-D=0 =0+C-D=0
C=D

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

3=4C+8+C =5C = -5 =C =-1
3 =5C+8 = 5C = -8+3
SC = - =2C=-1=0D
A =-C =2A=—-(-1) =1
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C =D =>D=-

Hence (a) can be written as

2X°45x43 1 2 —x—-1
I (x=1)9(x?+4) di = I I(x-‘l) . (x=1)* . X’*"]dx

= (x=1)"tdx+2J (x=1)"%dx -%f (x* + 4)"*(2x) dx - %tan"’(%) +C

(x—-1) **3 1 1 . .
— - + — 2 —_ = U g
In|x-1] +2 =y zln(x + 4) 2tan (2)+C
= In|x-1| - - —lln(x2+4)- -1-tan"(f-)+(.‘
(x-1) 2 2 2

Q25. | X7 g

(x+2)%(x%4x+1)

Solution

(x+2)%(xZ+x+1) x+2 (x+2)%  (x+x+1)

ttttttttttttttt

2X X7 A B Cx+D '
(1)

Multiplying both sides of (i) by (x¢ + x + 1)(x + 2)*we have
2XS =X =T =A(Xx+2) (x* +x+ 1D+B(x*+ x4+ 1) +(Cx+D) (x + 2)* ....... (ii)
Put x = -2in (i) we have
2(=2) = (-2)=7=B((-2)*=-2+1)
= B=1
Comparing co-efficients of x3, x?2 and x on both sides of (i) we have

O0=A+C = C=280, A=-2

2=3A+B+4C+D ..... (i) put values
-1 = 3A+B+4C+4D ...[iv) we get
-7 = 2A+B+4D veen(V) D=-1]

Hence (a) can be wrtten as
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2x+1

dx — | -

Iz+x+l (x.,‘.%.)z.‘.(?)z

==2] (x+2)'dx+ ) (x+2)%dx +/

X4=
tan~'(—5*) + C
2

=
V3

2Iin | x+2 | -{x12)+ln(x2+x+ 1)-2X

1 2 4 -] 78X%2
+2|| = + +x4+1)- — +
2in | x+2| =2} In(x“+x+1) Ztan ( 5 )+ C

Q26. [ ———— dx

(4x%4+1)(x%-x+1)

Solution

3Ix+1 Ax+B Cx+D

Consider e, S + Eoxaq) e (1)

Multiplying both sides of (i) by (x* — x 4+ 1)(4x + 1)we have
Ix+] = (AxX+B)(x* — x + 1) #+(Cx +D) (4x° + 1)
=AM =x*+x)+B(x*=—x+1)+CAx° +x)+D(4x* + 1)
=(A+4C) x*+(4D+B-A) x* + (A—-B + C)x + (B + D)

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

nave
O0=A+4C . )
0=-A4+B+4D .....(ii)
3=A-B+C .....(Hi)
| =B+D e [IV)
Adding (1) and (i) 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 = 1|
A=-12+16D=-12+16(1) =4
A=4
C=34D=3-4(1)=-1,B=1-D=1-1 =0=B=0
C=-I
Hence (a) can be wntten as

J' 3IX+1 dX ___lj 8x _l 2xX—1-1 dx
(4x?+1)(x?=x4+1) 2 (4x%241) 27 (x?-x41)

=l 2 = _l 7 2 o) fom +l |
zI (4x% + 1)"}(8x) dx 2J' (xz_xﬂ)dx 2] (xz_xﬂ)dx
=In(V4x? + 1) — InVx? —x + l+£§tan"(zi,;') + C
_ 4x% 41 1. = 2X=]
=n(jz=)+ tan (v"i ) %€
dx+1
Q%7. | Gneteis
Solution
CONSIAON e s = s i w—— ool (i)

(X2+8)(x2+4x+53) (x2+44) (x2+4x+5)
Multiplying both sides of (i) by (x¢ + 4x + 5)(x* + 4)we have
4x+] = (AX +B)(x* + 4x + 4) +(Cx +D) (x* + 4)
From above C = 4B -4

Using values of A and D in (b) we have
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-5B =0
= B =]

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

C=4B-4=0
D=|-itl)=$=?=_l=’o = —1
Putting C =0
SOA=0
4B =64C = 4
+4B +64C = 4
65C =0
C =0

Hence (a) can be wrtten as

f iIx+1 dx =J' dx _J' dx

(X2 44)(XT4+4x+5) (2)2+x%) (X+2)% 41
=2tan Q=] ==—=4%C
2 2 (Xx+2)°+1

= %tan"(%) —tan~'(x+2)+C

6a*
Q2. | (x3+a?)(x?+4a?) dx
Solution
: 6a* Ax+B Cx+D :
Consider Ghraniean = rany T Gateaany e (1)

Multiplying both sides of (i) by (x? + 4a%)(x* + a*)we have
b6a‘ = (AX +B)(x* + 4a®) +(Cx +D) (x* + a®)

ba® = A(x® + 4a’x) + B(x* + 4a°)+C(x* + xa%) + D(x* + a%)
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Equating Co-efficients of x?, x%, x and constant terms ,we have
A+C =0
B+D =0
4x*A+a*C =0
4A+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 =>B=-D=-(-2)=2
From (q) putting C =-Ain (C) , we have
4x?A+a?(-A) =0 > A=0
And C=-A=0 =>C=0

Hence (1) can be written as

6a° B 2 2
I (x<+a<)(x<+4a%) = I I (x<+a<) (x4 +4;2)]

Solution
X*+x°+1=(x*)*+2x)*(1)+ (1) =x*
p— (xz 4 ])2 . xZ

— .'__? - e - -'If__7 —ra - a %
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2Xx%-2

Mathematics

2x% -2

(x*4+x%¢1) B (X¥4+X+1)x¥=x+1)

S 2x%-2 Ax+B Cx+D .
Consider SR s, — GEsnit) + XT—xa1) “eeneeeeeeees (1)
2% = 2= (Ax+B)(x* = x+ 1) +(Cx+D) (x* = x + 1)
= x> —AxX* + 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 =C (i)

-A+B+C+D-2

A-B+C+D =0

2(C+2D) =2

2(C+D) =

2

C+D=1

B=-1

-A+B+C+D =2 (n)

C-2-D+C+D =2

2+4D =

1D)i==

PUT C = in(n)

A=-2

D=-1in(v)

Hence (1) can be written as

J

(X2 4X41)(x?-x+1)

2x%=-2 i =_J' 2x+1 dx+f 2x+1 | dix

(X44x+1) (X¢-X41)

=In|x*4+x+1]#¥INn|x*=x+1]+C

»
-

=In)]=——|+C
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Q3. [ —————dx

(X2 4x42)(x%-x42)

Solution

- 3x—-8 Ax+B Cx+D .
Conmsider ————— = ——— 44— ... (i)

(XS 4X42)(x*=Xx+2) (X*4X42)  (X°=x+2)

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)

= AX* + x4+ 2X)+B(x*+ X+ 2)+C(x*? —x*+2x) +
D(x* = 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 =-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 = A-C=
A=2 = (C=-
NOW
2(2)+B+2(-2)-D =3 = B-D=3 (e)

Adding (d) and (e) we get

2B = -1

1
B=-3
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1 1 7 7
2 V4 4 Y4

Hence (1) can be written as

J. Ix-8 =I 2x-% -2X -; e

(x* +x+2)(x°-x+2)

dx

!
=IN|x*=x+2|+=z) ———————
| 2l zI ¥ -2(x)(3)+ ()7 -7+2

d
= S 4 i
X“4X4+2 ('—‘)24'().'-")2 2 ('—)2"'(14“')2
X -x+2 1 =1 &X=1 -1 &X41
- + +
===l ﬁ[tan = Stan = cl
30 +4x5+9x+5
W S &
Solution
: IXT+AXTH9IX45 Ax+B Cx+D :
Consider Dtz ~ waeD T @z X

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

= AX* +2x* +3x)+B(x* + 2x+3)+C(x° + x4+ x) +
D(x* 4+ x+1 3Ix* 4+ 4x2 +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 (Q)
2A+B+C+D = 4 (b)
3A+2B+C+D =9 ()
3B+D =15 (d)

Putting C = 3-A in(b) and (C) we get

MM A «a D™ A s I_ 1 o ik « B s NN _ Y | e |
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3A+2B+3-A+D =9 = 2A+2B+D =6
(D)

Multiplying (e)by 2 and subtract from(f)

2A+2B+D = 6
2A+2B+2D = 2
-D =4 =D =-4
Since 3B+D =35 =3B—-4 =5
3B=9 = B =

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

A+3-4 = | =2 A=-1=15A=2
C=3-A=32=]
C =

Hence (i) can be written as

f 3X +4X5+9X4+5 dx = [ 2x¢3 . _ x-4
(x<+x+1)(x*+2x+3) - (x“+x+1) (x<+2x+3)
'
=l 2 2 4 -52 dx dx
NIx +x+ 1] + In(x 2x + 3) +2!WSI_(ﬁ)3+(x+l)z
— 2 \/—2—- 4 _|2x+l__5_ =1.td_
IN|x* 4+ x + 1Vx +2x+3|+:§{lan = - Ftan” =+ C]
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