Exercise 15A
1. Question

Evaluate:

'- dx
‘Xix+2)

Answer

dx
x(x+ 2)'

Let/= [

14
zr(x+2) =«

Putting

15. Integration Using Partial Fractions

(1)

Which implies A(x+2) + Bx = 1, putting x+2=0

Therefore x=-2,

And B=-0.5

Now put x=0, A= @,

From equation (1), we get

j 1 el 1

xx+2) " 2)«x
1 1

=§10g1xl—iloglx+2| -

1
g [loglx| —loglx + 2[]1 + ¢

x
xF2

=%log| |+c

2. Question
Evaluate:

(2¢+1)
Tx+ 2} x+3)

Answer

Let/= [—2*D g,

(x+2)(x+3)

class24

T

Which implies 2x=1 = A(x-3) + B(x+2)

Now put x-3=0, x=3
2x3+1=A(0 )+B 3+2)

7
SDB=;

Now put x+2=0 ,x=-2

-4+1=A(-2-3) + B(0)



3
SDA:;

From equation (1), we get ,

2x+1 _gx i Zx 1
(x+2)(x—3) 5 x+2 5 x—3

2x+ 1 3 1 4 1
(x+2)(x—3)dx=§jx+zdx+§fx—3dx

3 7
= gloglx +2|+ Eloglx =3 e

3. Question

Evaluate:

[rr iy

Answer

Letl = _fm dx,

Putting m = xiﬂ + :Zx ......... (1)

Which implies A(3-2x)+B(x+2)=x

Now put 3-2x=0

bW

Therefore, ¥ =

A(0)+B(%+ 2):%

Now put x+2=0

Therefore, x=-2

A(7)+B(0)=-2
—2

-7
Now From equation (1) we get

X =2 1 +3 1
_— = —x —x
(x+2)(3—2x) 7 " x+2 7 3—2x

j x o0 & ngf 1
GrDHE—) T lx+2 T 7lE—2x

e 3 1
T = Pt e +
= loglx + 2| + = 210g13 2x|+c¢

== 3.1
=7logix+2l +—};x_—210gi3—-2x|+c

-2 3
= TIOng + 2| — ElogIS —2x|+c¢

dx

class24



4. Question
Evaluate:

(___ox
jxix—illix—dl

Answer

dx

Let I= I—x{x—z)(x-q)'

A, B c
=T+t (D)

Putting S e

=
x(x—-2)(x~-4)
Which implies,
A(x-2)(x-4)+Bx(X-4)+Cx(x-2)=1
Now put x-2=0

Therefore, x=2
A(Q)+Bx2(2-4)+C(0)=1
Bx2(-2)=1

Now put x-4=0

Therefore, x=4

A(Q)+Bx(0)+Cx4(4-2)=1
Cx4(2)=1

c~1
8

class24

Now put x=0

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

A=z

Now From equation (1) we get

1 1 1 +1>< 3
x(x—-2)(x—4)

Zxx—z 8 x—4
j dx _1fldx If 1 dx+1f 1 -
x(x—2)(x—4) 8J x 4) x—-2 8) x—4

X 1 1
= Eloglxl— Zloglx —2|+ Eloglx —4|+¢

1><1
8 «x

5. Question
Evaluate:

(2x=1)

! (=1l x+2)(x —QPGX

Answer

B (2x-1)
Let= | FETTE



T . N ST S
Putting (e=1)(x+2)x-3) x-1 s x+2 i g (1

Which implies,
A(x+2)(x-2)+B(x-1)(x-3)+C(x-1)(x+2)=2x-1
Now put x+2=0

Therefore, x=-2

A(Q)+B(-2-1)(-2-3)+C(0)=2x-2-1

B(-3)(-5)=-5
.
-

Now put x-3=0
Therefore, x=3

A(0)+B(0)+C(2)(5)=5

Now put x-1=0
Therefore, x=1

A(3)(-2)+B(0)+C(0)=1

Now From equation (1)

class24

(2x—1) B 1
G-Dx+2x-3) 6 t2Xy—3

2x-1) “4r 1 17 1 17 1
=0T glza™ 5 m“"*zfx_s‘“

-1 1 1
=—6~loglx— 1] —glogix +2| +vz—log|x— 3|+¢

6. Question
Evaluate:

(2x-3)
Y%t =1 (2 +3)

Answer

(2x-3)

Let! =~ [ S

. (2x-3) o A e B c
Rty (x-1)(x+1)(2x43)  x-1 +x+1 2x+3 - (1)

Which implies,
A(x+1)(2x+3)+B(x-1)(2x+3)+C(x-1) (x+1)=2x-3
Now put x+1=0

Therefore, x=-1

A(0)+B(-1-1)(-2+3)+C(0)=-2-3



TR
T2

Now put x-1=0
Therefore, x=1
A(2)(2+3)+B(0)+C(0)=-1

A_1
T10

Now put 2x+3=0

3
Therefore, x = — >

A(0)+ B(0) + c(%a— 1) (_—3+ 1)= 2(_—3) 3

-§_~1
66 =33

c 24
5
.Now From eqguation (1) we get,
(2x—3) —1 1 5 1 24

P—1D@2x+3) ﬁxx—1+ixx+1 5

(2x—3) dx = -1
E-D2x+3) "~ 19

=1 5
=Eluglx— 1] +§loglx.

7. Question

Evaluate:

j‘_;‘i_,zf%_}dx

Answer

Letl= [ {::f:f)z} =f %
Putting . . I 1

(x-2)(x+1)  x-2  x+1
Which implies,
A(x+1)+B(x-2)=2x+5
Now put x+1=0
Therefore, x=-1
A(0)+B(-1-2)=3
B=-1
Now put x-2=0

Therefore, x=2

1

2x+3

fa%s24



A(2+1)+B(0)=2%x2+5=9
A=3
Now From equation (1) we get,

(2x+5 3 -1
(x—-2)(x+1) x—2 x+1

(2x + 5) 3 3
G-DE+ > jm+jx+1

=3log|x—2|—loglx+ 1|+ ¢

8. Question
Evaluate:

. |x* +5x+3)

—_— X

[x*+3x+2|
Answer

_ pla®asesa) o cxPeamezecadt o - x%4aed2 2x4l
Vo= f (x2+3x+2) j (x2+3x+2) - I (x2+3x+2) I (x2+3x+2)
Which implies I = [ dx + [ ———dx
(x®+3x+2)

Therefore, l=x+1;

2x+1
WhEFE, |1=Im
2 (2x+1l) A 24
pusing Lt - 2 class

Which implies,

A(x+2)+B(x+1)=2x+1
Now put x+2=0
Therefore, x=-2
A(0)+B(-1)=-4+1

B=3

Now put x+1=0
Therefore, x=-1
A(-1+2)+B(0)=-2+1
A=-1

Now From eqguation (1) we get,

(2x+1) @ -1 " 3
(x+1)(x+2) x+1 x+2

(2x+1) 1 3
G+Da+2) " ‘J.x+1dx+fx e b

=—loglx + 1| + 3loglx+ 2| +¢
9. Question

Evaluate:



(¢ +1)
1]

Answer

2
Lﬂf:fL:dx

2
1= [+

1
= [ac 2 e

X —
x+

=1
I=x+log|m|+c

10. Question

I=x+Z %l | 1|+
=x+2xlog[—|+¢c

Evaluate:

!’,x—dx
(x* -4
Answer

3

4x
I=fx+x2_4dx

4x
f=fxdx+fxz_4dx

e 4x
=t [ —
2 f&—ﬂ&+ﬂﬁ
4x
Letl, = G—2)&+2)
So
2

X
I=?+Ii

Therefore I, = [ A dx

x2—4
Putting x2-4=t
2xdx = dt

I Zdt
1=2] 7

I, =2log|lx* — 4| +¢
Putting the value of 7 in |,
2

%
1= ?-!- 2loglx* —4| +¢

11. Question

Evaluate:
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L (3+ax-x%)

—_—x
Jlx+2)x-1)

Answer

3+4x-x"
ek w2

=f('”(x—f%%ﬁ)dx

f ks j (x +5;)2Lx1— 1)‘“

B 5x +1
17 Jx+2(x-1)
PUt Sx+1 - A B

(x+2)(x—1)  (x42)  (x-1)
A(x-1)+B(x+2)=5x+1
Now put x-1=0
Therefore, x=1
A(0)+B(1+2)=5+1=6
B=2

Now put x+2=0
Therefore, x=-2
A(-2-1)+B(0)=5x(-2)+1
A=3

Now From eqguation (1) we get,

Sx+1 3 2
G -1 &+2 =-D

Bx+1

ot mnl C msnl = s
T T ) Bj(x+2) +zf(x-1)

3loglx+ 2|+ 2loglx — 1|+ ¢
Therefore,

I = —x+3log|x+ 2| + 2log|x— 1|+ ¢
12. Question

Evaluate:

x

!n:x-lux-zrdx

Answer

LEt fom: 2 gy

(x—1)(x-2)

_ f{(x+ 3)+%}dJ|C

class24



¥ s J’L
=2 %Y | e a7

(]

X
=?+ 31"!‘11........(1)
Where,
F e Tx—86 dx
Tl xe-1)(x-2)
g 7x—6 A B
Puttlngm— :1+;(2)

A(x-2)+B(x-1)=7x-6
Now put x-2=0
Therefore, x=2
A(0)+B(2-1)=7%x2-6
B=8

Now put x-1=0
Therefore, x=1
A(1-2)+B(0)=7-6=1
A=-1

Now From equation (2) we

(r—wlr)E:—Z): 1#—11+ CIGSS24
7x— 6 1
i (x—f)(x—Z)dx: Ix—zdx

= —log|x — 1| + Blog|x—2| + ¢
Now From equation (1) we get,

2
2
13. Question

+ 3x —log|x — 1| + Blog|x—2| + ¢

Evaluate:

X' -x=-2)
!’—

—gx
(1-x%)

Answer

Let] = _"L”‘l’)dx

(1—x2)

- I(_x+ 1:2x2)dx

=f—xdx+(—z)f1_—1xzdx

-xz_! |1+ x|
2 91l

+e



2

——-+i8 |1—x|+c
=72 T

14. Question

Evaluate:
(2x+1)
(4-3x-x")
Answer
2x41

Letl = fmdl’

2x +1 e
) A-x)(4+x)

3 Zx+1l A B

PI..Ittll"lg —(l_x}(4+x) = :r +m e N (1)

A(4+x)+B(1-x)=2x+1
Now put 1-x=0

Therefore, x=1

A(5)+B(0)=3
P
5

Now put 4+x=0
Therefore, x=-4
A(Q)+B(5)=-8+1=-7

B—?
5

Now From equation (1) we get,

2x+1 3 1 +—7x ¢
_— e ————
(1—x)4+x) 5 1—x 5  4+x

2x +1 dx_af 1 dx+—7 1
(1—x)4+x)  5J1—x 5 J4+x

=3 7
=T!og|1—x| -—-!__;Iog|4+x|+c

1
=—§me1—ﬂ+7wm4+xﬂ+c

15. Question
Evaluate:

I#dx
[2° +1j{x* +3)

Answer

Put x2=t
2xdx=dt

[emes- 2 G-

class24



~[£og|1+t| —logl3+t|]]+c= *Iog|3 |+r:

14 x2
3+ x2

1
= —log

2 +€

16. Question
Evaluate:

i cos X
[cos" x—cos x—2|

Answer

f COsX
(1+sinx)(2+sinx)

Letl =

Putting t=sin x

dt=cos x dx

_ dt
I_f(1+t)(2+t)’

. 1 A B
Now putting, m = 1—“ + m i (1)

A(2+t)+B(1+t)=1
Now put t+1=0
Therefore, t=-1
A(2-1)+B(0)=1
A=1

Now put t+2=0
Therefore, t=-2
A(0)+B(-2+1)=1
B=-1

Now From equation (1) we get,

1 3
(1+6)(2+t) 1+t 2+t

j(1+t)(2+t) J'1+t I dt
=log|1+¢t] —loglt + 2|+ ¢

=1ep |t S zl 8
So,
e cosx lsmx o |
— ) (1 +sinx)(2+ sinx) log

17. Question
Evaluate:

. sec’ x
pe— e
!i2+ta1x|t3+tmx1

class24



Answer
2#

Letr= [ e

(2+tanx)(3+tanx)

Putting t=tanx

dt=sec?xdx
- j(2+t)(3+t)'
) 1 A B
Now putting, EYPSToReS) - = 2 Jap (1)

A(3+t)+B(2+t)=1
Now put t+2=0
Therefore, t=-2
A(3-2)+B(0)=1
A=1

Now put t+3=0
Therefore, t=-3
A(0)+B(2-3)=1
B=-1

Now From equation (1) we

1 1
C+DG+0 2+t

fm f2+

=log|2+t| —loglt+ 3|+ ¢

! |t o 2| 5
°g t+3 €
So,
T J’ sec’x tanx = 2
) 2+ tax)(3+ tanx) Ileanx+3l T

18. Question
Evaluate:

SN X €0S X

— - " d
!:cus-x —cos x -2 X

Answer

sinx cosx
bkt 'r cos2x—cosx—2 dx

Putting t=cos x

dt=-sin x dx
(—dt)t
I=ft2—t—2='—f(t+ DE-2)

class24



= A B
m=m +§m... .(1)

Now putting,
A(t-2)+B(t+1)=-t
Now put t-2=0
Therefore, t=2
A(Q)+B(2+1)=-2
=D
3

Now put t+1=0
Therefore, t=-1
A(-1-2)+B(0)=1

- -1
3

Now From equation (1) we get,

ig -1 1 2 1
e T ) —_—
G+Dt=2) 3 t+1 3 t=2

J -t -1 1 2( 1
—  dt=— =
t+1)(t-2) 8Jt+1 3Ji-2

-4 [:+1|—21 It —2|
e 3 o8

So,

class24

2
| —Eloglcosx -2|+¢c

f sinx cosx
cos?x — cosx — 2

19. Question
Evaluate:

e

I¢e" +5&"+6 idx

Answer

e~

letl= § e

dx
Putting t=e*

dt=e* dx

I_J- dt
~ ) (t2+5t+6)"

Now putting, T T T—— (1)

(t2+5t+6) 2+t 3+t

A(3+t)+B(2+t)=1
Now put t+2=0
Therefore, t=-2
A(3-2)+B(0)=1
A=1



Now put t+3=0

Therefore, t=-3
A(0)+B(2-3)=1

B=-1

Now From equation (1) we get,

1 1 =3

(2+t)(3+t)_3+t+3+£

j(2+t)1(3+t)dt=letdt—fﬁdt

= log|2 + t| — log|t + 3| + ¢

C

—| +c¢
t+3

= log

e*+2
ex+3

= log

| +e

20. Question

Evaluate:
; e’
e
Answer
e*
et [t class24
Putting t=eX
dt=e* dx

dt

dt dt
IzJ’(t3—3t2—t+3)='f(t2)(t—3)—(t—3): I(tz—l)[t—3)

; 1 A B
Now putting, GeHEs) -1 +; +; XU— |

Il

A(t+1)(t-3)+B(t-1)(t-3) +C(t-1)(t+1)=1
Now put t+1=0

Therefore, t=-1
A(Q)+B(-1-1)(-1-3)+C(0)=1
B(-2)(-4)=1

B=§

Now put t-1=0
Therefore, t=1
A(1+1)(1-3)+B(0)+C(0)=1

5 -1
4

Now put t-3=0

Therefore, t=3



A(0)+B(0)+C(3-1)(3+1)=1

cl
8

Now From equation (1) we get,

1 A & L & % 4
el —_— o s—
G-DE+D(-9 & t-1 B t+1 B t-3

1 -1 1 1 1 1 1
C-0G+DC—-3) J’;+§fr+1+5fr—3

-1 1 1
=Tlug[t— 1] +§10g[t +1] +§logit —g| 4¢

ex =1 1 1
= Aa— x __ = x =N o,
J v - 3dx =—1Ilogle* — 1| + —logle* + 1| + Blog[e 3|+¢

21. Question
Evaluate:

2log x

3 dx
. x[z llogx) -log x —BJ

Answer

o 2logx
hetp- Ix[Z(Iogx}z-logx—-Q]

Putting t=log x

dt=dx/x I 24
[ e CIASS
(2t2 =t —3)"
. 2¢ A
Now putting, m='ﬁ+t+1 ..(1)

A(t+1)+B(2t-3)=2t
Now put 2t-3=0

Therefore, t =

W

A(3+1)+B(0) 2><3 3
2 - 2

Now put t+1=0
Therefore, t=-1

A(0)+B(-2-3)=-2

Now From equation (1) we get,

2t _sx 1 +2>< 1
(2t2—t—3) 5 2t—3 5 t+1




j 2t d[—6f 1 f d
Gr—t—-* "5) =3¢ 1
6. |6 log (2t—3

=§Iog5 % +— logllogx+1l+c

j 2logx
x[2(logx)2— logx — 3]
22. Question

Evaluate:

. cosec'x
!ql—cot'xl

Answer

cosec® x

Lekl= I (1—cot?x)

Putting t=cot x

dt=-cosec2xdx

1+cotx|

log | cotx
23. Question
Evaluate:

i Sec” X
Yt x + 4tanx

Answer

sec?x
(tan3x+4tanx)

Let/= [

Putting t=tan x

dt=sec?xdx
F J’ dt B J’ dt
Sl (3 +4) Jt(e2+4)
: 1 Bt+C
Now puttlng,m~~+ ey s s L)

A(t2+4)+ (Bt + O)t=1
Putting t=0,
A(0+4)x B(0)=1

1

A=3

By equating the coefficients of 2 and constant here,

A+B=0

1+BH0
2 =

3 2
+5-10g1 2logx — 3| + -glog[logx+ 1 +¢

class24



—16'—0
= g =

Now From equation (1) we get,

[MLEP.Y B ° I
t(t2+4) 4) t 4)t*+4

1 1
logt— 7 X Elog(i:2 +4)+c¢

[ = s =

1
3 log tanx — alog(tanzx +4)+¢c

41. Question
s dx
] (x' -=1)

Answer

dx
x3-1

Letr= [

1 1 A Bx+C
Put x’_—l = m = ; =+ el (1)

A(x24+x+1)+(Bx+C)(x-1)=1
Now putting x-1=0
X=1
A(1+1+1)+0=1

1
S

class24

nt term, A+B=0

A_—...

By equating the coefficien

1+B—o
= -
5 1
T3
A-C=1
1 c
=il
c—l
3
C_—z
T3

From the equation(1), we get,

1 1 1 —3xi—3
==X +
(x—-1(x*+x+1) 3" x—1 xz+x+1

1
Izj(x—l)(x2+x+1)dx

1 1 1 X 2 1
=§fx—1dx_§ X2+x+ 1(11—; X24+x+1




2x+1—1 j Py
x3+x+1 3)x2+x+1

Il

wlr—n wlv—n

|x—1|——

log| 1] - J’ 2x+1 dx+1f 2 i ZJ‘ 1 -
ogix = 6) x2+x+1 6) x2+x+1 " 3)x2+x+1
Put t=x24x+1

dt=(2x+1)dx

I—Ill 1] fdt"'(l Z)J‘ dx
B L 6 3))x2+x+1

= 1Ioglx 1 110gr+ (1 -4)I dx
| e 6 1. /1 oy
x2+2x§+(§) _(i) +1
1 1 X+ 1/2

=—loglx — 1I——Ioglx +x+1] ——x

2X V2™ yEz T

m

- lx —1] = Ix* ¥ x4 1] Ly
=S ioglx — 1| ——logix X ——=tan c
37 67 V3 V3

42. Question

:  Ox
rasy

Answer

Let = [

e (R 0/ ClaSS24

A(X2-x+1)+(Bx+C)(x+1)=

Now putting x+1=0
X=-1
A(1+1+1)+C(0)=1

:
3

From the equation(1), we get,

s



1 2
1 —lx 1 +—§I+§
(x+1)(x2—x+1) 3 x+1 x2—-x+1
P (R S—
=l DE@E—=x+ D%
_ifr 1 X dx’fzf 1
T3] x+1 3) x2—x+1 3)x2—x+1
1 1(2x—-1+1 2 |
=§lo‘g|x+1l_gfxz—x+ldx+§jx2—x+1dx
1 1 .o s | 1 1 2z 1
=§Iog|x+1|—g xz—x-i-ldx_g x2—1+1dx+5.[x2—x+1dx
£ | 1 1 1 a—1)2
=_loglx+1| —=log|x?—x+1| ——x——tan ! ——+ ¢
5 gl | - gl | 3% 7372 732

+£

L] =

1 1 2x—1
log|x + 1| —glog!xz —x+ 1| +—tan™?

V3 V3
24. Question
Evaluate:

1+sinx)(2+sinx]|

Answer

Let J = I sin2x

(1+sinx)(2+sinx)
Putting t=sin x

class24

dt=cos x dx

- 2t
I_j(1+t)(2+t)dt

y &F A B
Now putting, T e + Tap e (1)

A(2+t)+B(1+t)=2t

Now put t+2=0

Therefore, t=-2
A(0)+B(1-2)=-4

B=4

Now put t+1=0

Therefore, t=-1

A(2-)+B(0)=-2

A=-2

Now from equation (1), we get,

2t -2 N 4
(1+0)(2+t) 1+t 2+t

2t ) i i §
J(1+r)(2+r)dt=_2j1+rdt+4f2+tdt



=4log|2+t|—2logll1 +t|+¢
So,

sin 2x
(1+sinx)(2+ sinx)

dx = 4log|2 +t| —2log|l + t| + ¢

25. Question
Evaluate:

&
e'(e” —-1)

Answer

ax
a’(a"—udx

Letl= [

Putting t=eX

dt=e*dx

dt
Jr=jt(r—1)
A B

. s [
Now putting, = =T + T A1l

A(t-1)+Bt=1
Now put t-1=0
Therefore, t=1 c I a SS 2 4

A(0)+B(1) =1
B=1

Now put t=0
A(C-1)+B(0)=1
A=-1

Now From equation (1) we get,

1 =3 1

t(t~—1)= t +t-1

[t =- [+ [

= —logt +loglt—1| +¢

=1
=IogT +c

e¥—1
ex

= log +c

43. Question

I ax
(X +1F (¥ +1)

Answer

dx

betd= "- (x*+1)(x+1)?



1 A B Cx+D
P TETTTeY e e i P (1)

Put
AX+1)(x241)+B(X2+1)+(Cx+D)(x+1)%=1
Put x+1=0

X=-1

A(Q)+B(1+1)+0=1

N =

B:

By equating the coefficient of x° and constant term, A+C=0

A+B+2C=0...... (2)

~4
R )

A+B+D=1

Solving (2) and (3),we get,

1
1 1 £ 3 1 —5x+0
==X X +
Nk T1E 2 ¥t 2 [FEi)F a9l

1 1 1 1 X
j(x2+1)(x+ 1)2dx=5fx+1dx+5f(x+ 1)2dx_ﬁjx2+ 1d.x

1 class24

1
——Iog|x+1| ==

26. Question

Evaluate:
Answer
Let/=J x(:‘x—u
Putting t=x?*
dt=4x3dx

s f 1 dat
x"‘(x“— 1 rie t(t—1)

A B
Now putting, —— t{r 5 }-+§'"""'(1)

A(t-1)+Bt=1
Now put t-1=0
Therefore, t=1
A(0)+B(1) =
B=1

Now put t=0
A(0-1)+B(0)=1



A=-1
Now From equation (1) we get,

1 _-1+ 1
tt-=1) t "t-1

1[ L -dr—+1f~1-dt+1f : dt
4)t(t—1)  4)t 4)t-1

1 1
= -»Zlogt +~4-_log!t —-1]+¢

1 1
= - =
= 4lt.ngx + 4log|x4 1l +e

1
= —log|x| +Zlog|x‘ -1l +c

44. Question

17
! 2x+1)(x* +4)

Answer
17
Lerl= I (2x+1)(x2+4)
17 A Bx+C

il 1)

t = i
(2x+1)(x%+4) 2x+1  x%+4

A(x2+4)+(Bx+C)(2x+1) =

class24

Put 2x+1=0
e 1
2

A G ik 4—) +0=17
A (}—7-) =17
4
A=4
By equating the coefficient of x? and constant term,
A+2B=0
4+2B=0
B=-2
4A+C=17
4x4+C=17
C=1
From the equation(1), we get,

17 __ 4 a1
2x+1)(x2+4) 2x+1 x2+4

j 7 d —4f—1 dx 2f—2x dx+f—1 di
2+ )+ " w1 P % 32 ra X2+ 22




| 4log|2x + 1]

b § X
> —loglx* + 4| +Etan"—+c

2
1 X
= 2log|2x + 1| —log|x? + 4| +§-ta-n'1-i+ c

27. Question
Evaluate:

; [1=X7)

x11—2xldx

Answer

_ () G 1
ey = I x(2x— 1)dx I( x(z:r 1) dx = -r dx +Ix(2x 1)dx Ix(:x—ndx

e 1 +1x10g|2x— 1] 3
of s = T
1
Where I, = [ A eeeene(2)
g 1 A B
Now putting, T T
A(Z2x-1)+Bx=1

Putting 2x-1=0
1

X==-
2

class24

A(0)+B (%) =1

B=2

Putting x=0,
A(0-1)+B(0)=1
A=-1

From equation (2), we get,

1 _ 1, 2
x(2x—-1) x 2x—1

jx(Zx—l) f dx+2]2 —1

210gl§x - 1] i

= —loglx| +

=log|2x — 1| —logx + ¢

From equation (1),

I |
P ix + log|2x— 1| —logl2x — 1| + logx + ¢

3
¥=g log|1 — 2x| + log|x| + ¢

Il
B =

45. Question



N
o !XJ -.-2”*2 + 4i

Answer

dx

Let/= | (D)% +4)

Put = - A ot (1D

v (P+2)(x2+4)  (1+2)(t+8) t42 | tea T
A(t+4)+B(t+2) = 1
Put t+4=0
t=-4
A(0)+B(-4+2)=1

3—1
T2

Put t+2=0
t=-2
A(-2+4)+B(0)=1

- 1
2
From equation(1),we get,
1 1 1

C+2)(t+8 2 t+2

1
,’(x2+2)(x'-’ e

1 x
X —tanl——=

1
V2 V2 2

¥ i X
tan*—=——tan"*=+c

V2 4 2

28. Question

lt
)(2(1!1 2

] B =

Evaluate:

o xtex+1
‘+—F_‘D‘x
e+ 2) (x+1)

Answer

xT4x+1
(x+2)(x+1)2

Let/= [

44l A B c
(x+2)(x+1)2  (x42) = (x+1)

Now putting,

A(X+1)24+B(x+2)(x+1)+C(x+2)=x2+x+1
Now put x+1=0

Therefore, x=-1

A(0)+B(0)+C(-142) =1-1+1=1

55

(e+1)2™

e

— B

class24



Now put x+2=0

Therefore, x=-2
A{-2+1)2+B{0)+C{0] =4-2+1=3
A=3

Equating the coefficient of x?,A+B=1
3+B=1

B=-2

Form equation (1) we get,

2+x+1 - 2 1

G+2)x+12
So,

e R &

G+2) G+D @+1)?2

[

= 3log|lx + 2| —2loglx + 1| —

x+2)(x+1)? 1)a

+€

I+x

46. Question

x2 +1
x* +4)(x* +25)

dx

Answer

2
T e . S
£Ll J. (x?+4)(x?+25)

Putting — **L  _
(x2+4)(x2+25)  (t+a3)(t+23)

Where t=x2

(A+B)t+(25A+4B)=t+1

25A+4B=1..........(2)
Solving equation (1)and(2), we get,

P e .
—70’.1’! —?

Now,

t+1 —1>< 1 +8>< 1
(t+4)(t+25) 7 "t+4 7 t+25

241 —1 1 8 1

2+ 492+25) 7

?+1 -1 1 +8
x4+ 22 7

G2+a(x2+28) 7T

=—;x;tan (;)+ X = tan“( )+c

X +-x
x2+4 7 x%24+25

ri

j( +1)“"+J( T

class24

1
dx



29. Question
Evaluate:

" (2% +0)
! (2+2)(x=3)
Answer

2x+9

Let k= f{x+z)(x—3)2

2x+9 A B c

Now putting,

A(x-3)24B(x+2)(x-3)+C(x+2)=2x+9
Now put x-3=0

Therefore, x=3

A(0)+B(0)+C(3+2) =6+9=15

C=3

Now put x+2=0

Therefore, x=-2

A(-2-3)2+B(0)+C(0) = -4+9=5

A=g

Equating the coefficient

A+B=0

From equation (1), we get,
2x +9 1 1 1 |

(x+z)(x—3}2=(x+z) (x-3) (@®-3)z"""

s kAl

class24

3

(x+2)(x—3)2 5 (x+2) 5 (x-3) (x-3)2

2x+9

1 1 1 1 1
(x+2)(x—3)2dx=§f(x+21dx_§,((x—3)dx+gj(x—3)2dx

1 1
=glog|x+2| —gloglx—sl— +c

X3
47. Question

i

(e’ =1}
Answer
putting t=e*-1
e*=t+1

dt= e* dx



dt
ex

dt —d
t+1 &

3 A Bt+C

(14082~ t+1 | ¢3

A(t?)+(Bt+C)(t+1)=1
Put t+1=0

t=-1

A=1

Equating coefficients
A+B=0

1+B=0

B=-1

C=1

From equation (1), we get,

1 _ 1 -t41
1+t t+1 ¢t2
1 1
.[(1+t)t2 a‘“tzfmldt &

1
=log|t + 1|~j-t~dt+j

1
= log|t + 1| — log|t| — % +c

1
i - o4l
j(er—l)2dx log |e*| —logle® — 1| i

48. Question

i ax
‘x(x*+1)

Answer

O
x(x3+1)

Let/= [

Put t=x>

dt=5x*dx

f dt _1J' dt _lf dt
5x*) 5)x5(+1) 5J)tt+1)

x(t+1)

Putting — =$+i s (1)

t(e+1) t+1
Alt+1)+Bt=1
Now put t+1=0

t=-1

class24



A(0)+B(-1)=1
B=-1

Now put t=0
A(0+1)+B(0)=1
A=1

E 1 3
te+1) ¢t t+1

Jt(t-{-i) f dt_f%dt

= logt—loglt + 1|+ ¢

r
= log -] +¢
J J‘ _1! x3
x(5+1) 5)te+1) 5°9

+c

x3+1

1
= logx —gloglxs-i- 1 +¢

30. Question
Evaluate:

(X +1)
(x—1) (x+3)

class24

Answer

x*+1

LetI = IW

241 _ A B c (1)
Gra)E-1)2  @43) @ (@-1) @ @1pE e

Now putting,
A(X-1)24B(x+3)(x-1)+C(x+3)=x2+1
Now put x-1=0
Therefore, x=1

A(0)+B(0)+C(4) =

Now put x+3=0
Therefore, x=-3
A(-3-1}2+B(0}+C(0} =9+1=10

5

A==
8

By equating the coefficient of x2, we get, A+B=1



From equation (1), we get,

¥4 5 1 3 1 1
x+3)(x—2)7 8 (x+3) 8 x-2) (x-272

x24+1 5 1 3 1 1
f(x+3)(x—2)zdx=§f(x+3)dx+§f(x—2)dx+f(x—2)2dx

51 | +3|+31 Jx —1| 1 -
=—log|x —loglx—1|———+¢
g ot g ¢t 26— 1)
31. Question
Evaluate:

(x* +1)
I@x+3nx—1|
Answer

xt+1

et = | e
Now putting, i S, 2 £ (1)

(-3)@-1)2  (x-3) (x-1) (x-1)27
A(%-1)24B(x-3)(x-1)+C(x-3) =x?+1
Putting x-1=0,
X=1
A(0)+B(0)+C(1-3)=1+1
class24
Putting x-3=0,
X=3

A(3-1)?4B(0)+C(0)=9+1
A(4)=10

A—-S
2

Equating the coefficient of x?

A+B=1
5
+B=1
- 5 -3
TR 2
" 2+1 5r 1 3rd :

—5£ |x —3| 31 Ix—1] + 3 +C
—zogx zogx F-1

49, Question

c_ox
TPy

Answer



Let] = [—— - xﬁm

Put t=x8

dt=6x3dx

jx(_?ﬁfi Gfxﬁ(Hl) 6ft(t+1)

A B
Putting c(: = == " e o

A(t+1)+Bt=1
Now put t+1=0
t=-1
A(0)+B(-1)=1
B=-1
Now put t=0
A(0+1)+B(0)=1
A=1

1 1 1

tt+1) t t+1

ft(:in‘“:ﬁ‘“‘j

=logt—loglt + 1|+ ¢

class24

t
=£°g|t+1|+c

11
fx(x5+1) 6ft(t+ D B2

x®

6+1+C

i
= Iogx--gloglx"+ 1 +¢c

32. Question
Evaluate:

i lx‘“ +X-.-1'
(x+2)x +1}

Answer

J- x24+x+1

Let s = (x+2)(x2+1)

x*+x+1 A Bx+C
(x+2)(x2+1)  (x+2) = (x2+1)

Now putting,

Ax241)+(Bx+C)(x42) = x24+x+1
Ax2+ A+Bx2+Cx+2Bx+2C = x2+x+1
(A+B)X2+(C+2B)x+(A+2C) = x*4+x+1

Equating coefficients A+B=1.......(i)



A+2C=1
A=1-2C......(iI)
2B+C=1
2B=1-C

f—if
B s (i)

1-C
(1-20)+——=1

2-4C+1-C=2
3-5C=2
5C=-1

v =

C=

And 2B =1—

U‘Il-t
tnl-o-

class24

x24x+1
(x+2)(x24+1)

Bx+C
(x2+ 1)

~

1 ey o gl §

_ﬁxf(x+z) 52 >

3 1
= gloglx +2| +—5-11 +C,

1=J’(f::jri) f(xzﬂ)dx f(x2+1)

=log|x%+ 1|+ tan™x + C,

x24+x+1 3 1 1
= — _ — P 2 = -1
. x+2)(x2+ 1)‘& 510811 +2] +Slog|x +1| £ gtan™x+C

50. Question
." dx
sinx|(3+2cosx|

Answer

;W
sinx (3+2cosx)

letl= [

Put t=cosx

dt=-sinxdx



sinx(3 + 2t)

- _j' dat — dt
B sin?x(3 +2t) (1—cos2x)(3 +2t)

B dt
a "f(l —t2)(3+ 20)

1 1
(1—t2)(3+21) u (1-0)(L+0)(3+ 20

X A B £

A (1)

Putting a-na+nez e e e B
A(1+t)(3+420)+B(1-t)(3+2t)+C(1+t)(1-t)=1
Now Putting 1+t=0

t=-1

A(0)+B(2)(3-2)+C(0)=1

3—1
T2

Now Putting 1-t=0
t=1
A(2)(5)+B(0)+C(0)=1

1
10

Now Putting 3+2t=0

class24

A

A(0)+ B(0) + c(1 —g) =1

C=5

1 1 1 1 1 4 1

=—X 4= X
(1-0(1+0@B+2t) 10 1—-t 2 1+t 5 3+2t

JERPNETE W1 TN N B
Q-0 +0@B+2t)  10)1-t 2J 1+t 5] 342t

1 1
= ——Ilog|l —¢t| +§Iogll+t| -

4 log|3 + 2t| L
g &

T 2

1 1 2
=— Elogll — cosx| +§log|1 + cosx| —EIOQIS + 2cosx| +¢
33. Question

Evaluate:

' 2x
ex+df

Answer



2x

Let] = I{le)zdI
= 2x A B
Now putting. (Zx+1)% ~ (2x+1)  (2x#1)2 0T e (1)

A(2x+1)4B = 2x
Putting 2x+1=0,

-
£="2

A(0)+B=-1

B=-1

By equating the coefficient of x,
2A=2

A=1

From equation (1) we get,

2 1 1
(2x+1)2 (2x+1) (2x+1)?

2x 1 1
j(2x+ 1)2dx=f(2x+ 1)dx_f(2x+ 1)2‘iJf

_ logl2x + 1] 1 N
N 2 2(2x +1)

c

class24

1
== 5[103!2;:-1— 1| + i1

51. Question

'- dx
‘cos x(5-4sinx)

Answer

&
cosx (5—4sinx)

let7=f

Put t=sinx

dt=cosxdx

dt dt
Fe f GG I(l — 55— 4D
1 1

(1—t2)(5—4t) (-0(L+0)(5—40)

e 1 A B c
Putting m—;‘l‘ l_-l-t+ rgpe ae k1)

A(14+t)(5-4t)+B(1-1)(5-4t)+C(1+t)(1-t)=1
Now Putting 1+t=0

t=-1

A(0)+B(2)(9)+C(0)=1

1
18



Now Putting 1-t=0
t=1

A(2) +B(0)+C(0)=1

A—l
2
Now Putting 5-4t=0
t_S
4
25

A(0)+B(0J+C(1—E)=1
¢ —16
9
From equation(1),we get,

1 1X 1 -i-lx 1 16x 1
(1-t)(1+t)(5—-4t) 2 —t 18" 1+t 9 5-—4t

1 1 1 1
(1—t)(1+t)(5—4r)dt=§I1—rdt+ ,[1+rd 9 ) —m

16 log|5 — 4t

=——logll—t|+—log[1+t[ %-}-c

= 110 11 sinx|+11
=gl 18 4

34. Question

Evaluate:
i Ix+1
(x+2)(x-2F
Answer
3x+1
LEEl= I (x+2)(x-2)*
: 3x+1 A B c

how putting, (x+2)(x—2)2 ~ (x+2)  (x—2)  (x-2)2"" 7

A(x-2)24B(x+2)(x-2)+C(x+2)=3x+1
Putting x-2=0,

X=2

A(0)+B(0)+C(2+1)=3%2+1

Putting x+2=0,
X=-2
A(-4)?+B(0)+C(0)=-6+1=-5

s -5
16

By equation the coefficient of x2, we get, A+B=0

g|5 —4sinx| + ¢

class24

ce )



E+B=U
- 5
16
Jos Tl 8) 42 oy e
=T ag Ak 16 0 i(x-2) ¢
52. Question
. ax
jg‘nxcos’x
Answer
Let 7 — 1 - sin®x+cos®x e sin®x costx
I_"-sim.'xcoszx _IsinXcarzx X_fsinxxcoszx +Isinxch3x
sinx 1
=f 3 dx+j.—dx
cos?x sinx
= f(tanxsecx+ cosec x )dx
1I tzx 1l (1+cosx)+
=secx ——logrot*— = secy —=log| ———— | + ¢
2 g 2 2 e 1—cosx

53. Question

i tan x
‘[l-ginx)

Answer

let | = Iidx

(1—sinx)

=J

cos

Put t=sinx
dt=cosxdx

sinx X cosx

class24

dt

f

Putting

cos? x (1 —sinx)

g B e M
A-£)Q+t)(a-t) 1+t

B

A(1+t)2 +B(1-t)(1L+t)+C(1+t)=t
Now Putting 1-t=0

=1

A(Q)+B(0)+C(1+1)=1

1

2
Now Putting 1+t=0

C

=1

A(2)2 +B(0)+C(0)=-1

T
o =J’(1—sin2

e
= ° @=tyr

'_j tdt
(1= J a=-e)i-1)

(D

By equating the coefficient of t2,we get,A-B=0



