SOLVED EXAMPLE

Ex.1

Sol.

Ex.2

Sol.

Ex.3

Sol.

Ex.4

Isinz(x/Z)dx equals-

1 . 1
(A) > (x+sinx)+c (B) E(x+cosx)+c
© % (x—sinx) + ¢ (D) None of these

1-cosx dx

Here | = I

== (x—sinx)+c Ans.[C]

N |-

Icot2 x dx equals -

(A)—secx+x+¢c
(C)—sinx+x+c

(B)—cotx—x+c
(D) None of these
j (cosec? x — 1) dx

=—Ccotx—x+c Ans. [B]

JSX 7 dx equals-

(A) 5x + 7 log x
(C)5x+7logx+c

JSX;7 dx=f(5%+£jdx

=J‘5dx+J.;=5J‘1dx+7J‘§dx

(B) 7x +5log x +c
(D) None of these

=5x+7logx+c Ans.[C]

1 3
I(x—;} dx, (x > 0) equals-

3
x* 3 1
A) —— =x?+3logx+— +c¢
A 53 Y

4

X 3 1
B) —-=x?+3logx+—+¢
® 3 2 LMY

4

X 1
C) —+3logx+—+c
©) 1 g o

(D) None of these

Sol.

Ex.5

Sol.

Ex.6

Sol.

Ex.7

i) o

:I(x3—3x2.1+3x.—— ! ]de
X

2 .3

X

[ (a—Db)3 = (a® - 3a2b + 3ab? — b?)]

= J(x3—3x+§—i3
X

jdx
X

jx?’dx—ijdx +3j§dx—jxi3dx

53+ 141 341
= -3 + 3log x — +cC
3+1 1+1 -3+1

N

The value of I( 6

1+x°

2

= __§x2+3logx+L +C Ans.[B]
4 2 2X

+10dex is -

(A) 6 tan~t x + 10%log, 10 + ¢

10*
09,10

(B) 6tantx + I

10*

(©)3tantx+ I

e

(D) None of these

j( 6 > +10dex
1+Xx

og, 10

+cC

+cC

=6 j1+1xz dx + [10%dx

X

log, 10

=6tanlx+

+C Ans.[B]

I(tan X +cotx)? dx is equal to-

(A)tanx—cotx+c
(C)cotx—tanx+c

(B) tanx + cotx + ¢
(D) None of these

I:I(tan2x+cot2x+2)dx

= f (sec? x + cosec?x) dx

=tanx—cotx+c

Ans. [A]

Isin 2x sin3x dx equals-




Sol.

Ex.8

Sol.

Ex.9

Sol.

(A) %(sinx—sin 5x)+c
(B) 1 (sinx—sin5x) + ¢
10

1 . .
C) — (bsinx—sinbx)+c
()10( )

(D) None of these

= % j [cos (—x) —cos5x]dx Ex.10
1 { . sinSX}
= = |sinx— +
2 5
:% [5sinx—sin5x] +c¢ Ans. [C] Sol.
2
I ;( dx equals-
X —
A x+log [ Lic B)x+log, X Lic
x+1 x-1
-1 +1
(C) x +log [ 1J+c (D) x + log [ 1J+C
x2—1+1d
J 2 X Ex.11
= J.(1+ 21 jdx
x“-1
_1 Sol.
=X+= Iog( j +c
+1
-1
=x+log 1{ +c Ans.[A]
X+1 Ex.12
f sec? (ax + b) dx equals-
(A)tan (ax+b)y+c  (B) ltalnx+c
2 S
ol.
© %tan (ax + b) + ¢ (D) None of these
Isec2 (ax + b) dx, putting ax+b=t,
adx + 0 =dt ordx:%
" IsecZ (ax + b) dx :Iseczt% Ex.13

-1 jseczt dt
a
= i tant+c
a
1
= gtan (ax+b)y+c
(Putting the value of t) Ans.[C]

f dx is equal to-
xlog x

(A)log (xlogx)+c (B)log (log x +x) +¢

(C)logx+c (D) log (log x) + ¢
_[ ! dx:J‘i .de
xlog x x logx
1
put log x =t, —dx:dt

j_ mc|x_j dt

" j%dtzlogt+czlog (logx) + ¢

(putting the value of t = log X) Ans.[D]

Iseczx cos (tan x) dx equals-

(A) sin (cos x) + ¢ (B) sin (tanx) + ¢
(C) cosec (tan x) + ¢ (D) None of these
Let tan x =, then sec? x dx = dt

", I=Icostdt=sint+c

=sin (tanx) + ¢ Ans.[B]
Itan” X sec? x dx equals-
n-1
A) tan""x c (B) tan"" re
n-1 n+1

(C) tan™lx + ¢ (D) None of these

Itan“ X Sec? x dx

putting tan x = t, sec? x dx = dt

tann+1

Itan“ X sec? x dx = It“ dt=
n+1

+C

_ (tan x)r1+1

+cC Ans.[B]
n+1

J- sin 2x
1+cos* x

(A) cost (cos? x) + ¢ (B) sinI(cos? x) + ¢

dx is equal to-




Sol.

Ex.14

Sol.

Ex.15

Sol.

Ex.16

(C) cot (cos? x) + ¢ (D) None of these
Here differential coefficient of

cos? X is — sin 2x

Let cos? x =t

s 208 X (—sin x) dx = dt

or sin 2x dx = —dt

Sol.

—dt
1+cos* x 1+t2
=cotlt+c
=cot ! (cos? x) + ¢

) J- sin 2x
’ Ex.17

Ans.[C]

be*

J‘\/a+be"
% va+be* +c

(C)2 va+be* +¢

dx equals-

Sol.

(A) (B) % va+be* +c

(D) None of these

X
IL dx, puttinga + bex =t
va+be*
bex dx = dt

dt —2\/¥+C

AFv—tll:

=2+a+be* +¢ Ans.[C]

Ex.18

J~ 1+cosx

dx equals-
1-cosx

(A) log cos (gj +c¢ (B) 2log sin (gj +c

Sol.
(C) 2 log sec [2]+ ¢ (D) None of these

I:I /1+cosx dx
1-cosx
.[ 2c0s? (x/2) dx
2sin?(x/2)
:J'cot(ijdx
2
. (X
=21 — |+
ogsm(zj c

dx equals-

Ex.19

Ans.[B]

J- tan x Sol
Sin X cosx

(A) 2+/secx + ¢ (B) 2+tanx + ¢

(C)2/4tanx + ¢ (D) 2/+secx +c¢
I=I VIaNX  sec? x dx
tan x
2
sec” X
= dx=2+tanx +c Ans. [B]
I\/tanx
Isinsx. cos? x dx is equal to-
8 8
A) sin® x _sin X, ¢ (B) cos® x _cosTx .
8
8
© cos” x _Sinx + ¢ (D) None of these

Jsin5 X . cos3 x dx
Assumed that sin x =t
. cos x dx = dt

= [ea -2 dt= [ -1) dt

sin®x  sin®x
= — +C
6 8

%2
J-1+x6

(A) tanx3 + ¢

dx is equal to-

© 1 tanx3 + ¢
3
1
Putx3=t:>x2dx=§ dt

tan X3+ ¢

NH—X dx equals-
1-x

(A) sin1x + \/1—7+ c
(B) sin*1x+m+c
©) sin*lx—\/l—7+ c
(D) sin*lx—\/H+c

I:J. i—zdx
_ dx 1 p-2xdx
_'[ 1-x? 2'[ 1-x?

Ans.[A]

(B) tan"Ix2 + ¢

(D) 3tanx3+¢

Ans. [C]




Ex.20

Sol.

Ex.21

Sol.

Ex.22

=sintx—v1-x? +¢

Ans. [C]

The primitive of log x will be-

e Sol.
(A)xlog(e+x)+c (B)xlog ” +c
(C) xlog (%] +c (D) x log (ex) + ¢
Jlog xdx= flog x.1dx
[Integrating by parts, taking log x as first part and
1 as second part]
d(log x)
= (log X)X — | s —————=/ . x dx
(log )x - | { o
1
:xlogx—j—.xdx:(xlogx—x)+c Ex.23
X
=X (logx-1) + c=log (gj +C Ans. [C]
than’lx is equal to-
1 _
(A) E(x2+ Dtantx-x+c
. Sol.
(B) E(x2+1)tan*1x+x+c
1 o
C) =(x¢+Dtanlx—=x+c
2 2
1 1
D) =(x2-1Dtantx-=x+¢c
(D) 5 ( ) 5
Integrating by parts taking x as second part
2 2
I=X—tan*1x—J. 12.X—dx Ex. 24
2 1+x° 2
=Lyt [1— ! jdx
2 2 1-x2
= lx2 tan1 x — lx+£tan*1x+ c
2 2 2
1 o
= E(x2 +1) tan 1x—5 X+c  Ans. [C]
Sol.

Jsin (log x) dx equals-

X . i
(A) Esm (log x+§) +c
(B) % sin (log x—%) +e

X
V2

(D) None of these

©)

cos (log x—%) +cC

Jsin (log x) dx, assumed that x = et
sodx =etdt
= Jsin t.et.dt
et
1+

sin(t —tan11) + ¢

7]

= fsin (log x) dx

X . T
= —sin(logx—=)+c Ans. [B]
J2 4
X
jLZ dx is equal to-
(x+1)
X X
(A) ——+c B) S +¢
(x+1) X+1
eX
© > +C (D) None of these
(x+1)
I= Iex (X+—l)_1 dx
(x+1)2
= Jex 1, > |dx
X+l (x+1)
=exf(x) + ¢
eX
= +cC Ans. [B]
x+1
fxs(log x)? dx equals-

(A) %x“ [8 (logx)2—4logx+1]+¢c
(B) %x“ [8 (log x)2—4logx—1] + ¢

© %x“ [8 (log x)2+ 4 log x + 1] + ¢

(D) None of these
Integrating by parts taking x2 as second part

— 1 4 2 1 3
I= Zx(logx) -5 jx log x dx

1 1(1 4 1 4
“ZxMlog x)2—= | =x"logx——x" [+ ¢C
4 (log ) 2 (4 g 16 J

= % x4[8 (logx)>- 4 log x +1] + ¢




Ex.25

Sol.

Ex.26

Sol.

Ex.27

Ans. [A]

The value of Ix sec X tan x dx is-

(A) xsec x +log (sec x +tan x) + ¢
(B) x sec x —log (sec x —tan x) + ¢
(C)xsecx+log(secx —tanx) + ¢
(D) None of the above

jx .(sec x tanx) dx

= (X.secx) — j (1.sec x) dx

(Integrating by parts, taking x as first
function)
=xsecXx—log (sec x +tan x) + ¢

=xsec X —log 1 (secx + tan x)
secx —tanx

sec? x —tan® x
secx —tanx

:xsecxlog(

=xsecx+log (secx —tan x) + ¢ Ans. [C]

J~x+sinx

dx equals-
1+cosx

X X X
A) —tan | —|+cC B) —tanx+c
( )2 (2] ()2

(C) xtan [§j+c (D) xtanx+c¢

| = J-x+25|n(x£2)cos(x/2)dx
2c0s°(x/2)

_1 2
= jxsec (x/2)dx + jtan(x/z)dx

= X tan (x/2) —Itan (x/2)dx +jtan (x/2)dx

=X tan [gj +cC. Ans.[C]
.[ex X_13 dx equals-

(x+21)

X X

(A) - ——+c (B) ——+c

X+1 X+1

e* e*
C +C D) - +C
© (x+1)? ©) (x+1)?

secx—tanx}
== ~“l+c

Sol.

Ex. 28

Sol.

Ex.29

Sol.

X+1-2
= X d
| Ie {(x+1)3} X

= Jex 1 ——2 dx
(x+)?  (x+1)°

Thus the given integral is of the form

= j eX{F (x) +F/(x)} dx
. = eX = ex
sl =X f(x) (X117 +cC Ans.[C]

I sec®0do is equal to-

(A) % [tan© secb + log (tan® + secO)] + ¢
(B) %tan 0 sec 0 + log (tan6 + secO) + ¢

© % [tan 6 sec 6 — log (tanb + secB)] + ¢

(D) None of these
= Isec. sec?0. do

IVtanz 0-+1sec’ 0do

J t? +1 dt, where t =tan 0

= % t2+1 +%Iog (t+\/t2+1j +c

= % [tan® secO + log (tan® + secO)] + ¢

Ans. [A]
J- COSX + XSin X

dx is equal to-
X(X +C0sX)

(A) log {x (x + cos X)}+ ¢

(B) Iog( X J+c
X +COSX

(C) log (WJ +C

X+ CO0SX

(D) None of these

| _I(x+cosx)—x+xsinx
X (X +C0SX)

dx

1l 1-sinx
_J‘;dx_J.X-i-COSX dx

=log x —log (x + cos X) + ¢

X
=log +cC
X 4+ C0SX

Ans. [B]




Ex.30 J.\/secx —1dx is equal to-

(A) 2sinL (V2 cosx/2) + ¢
(B) -2 sinhL (v/2 cosx/2) + ¢
(C) -2 cosh L (v/2 cosx/2) + ¢
(D) None of these

1-cosx
COSX

dx

Sol. |:j

I \/Esinxlz
V2cos®x/2-1

) J- dt
t2 -1
—2cosht+c

= -2 cosh ! + (1/2 cos x/2) +c

dx

where t = \/5 oS Xx/2

Ans. [C]
J‘ X2 +1
(x-D(x-2)

(x-2)°
(A) log {(x—l)z :I +c

(B) x + log {(();:i))j :I +c

-1°
(C) x + log {((:_2))5:‘+ c

(D) None of these
Sol. Here since the highest powers of x in Num" and
Den" are equal and coefficients of x2 are also
equal, therefore
X% +1 A B
=1+ +
x=-D)(x-2) x-1 x-2
Onsolvingwe get A=-2,B=5
x% +1 2 5
=1-— +
x=-D)(x-2) X—2

x-1
The above method is used to obtain the value of

Ex.31 dx equals-

Thus

constant corresponding to non repeated linear
factor in the Den".

=x-2log(x-1)+5log(x—2)+c

_ (x-2)°
-x+|og{(x_l)2:|+c

Ans.[B]

Ex.32

Sol.

Ex.33

Sol.

x2dx is.
(x%+a?)(x? +b?)

The value of I

1 a4 X a1 X
A btan™ —-atan™ —|+¢c
(A) R [ o a}

1 1 X a1 X
(B) o7 2[atan B—btan g}+c

1 a X 4 X
C btan™ —+atan™" — |+ C
(© ooy | btan X atan 1

(D) None of these

Putting x2 = y in integrand, we obtain

y _ 1 b>  a?
(y+a®)(y+b?) b%*-a’|y+b? y+a?

| b2 a’
' I_bz—az 'Dx2+b2 dX_J‘x?wraz dx}

X X
= 21 ; {btanl——atanl—}+c
b -a a

Ans.[A]

X
——equals-
I 3x% +2x+1

(A) % tan-! (3)(\/%1} +c

(B) % sin! (3X\/glJ +c

©) % cot ! (SxélJ +c

(D) None of these
dx

=1
3 42,2yt
3 3

1
W

X
—_
QD
=]

AR
+




=1 341 Ex.36 I\/ezx —1dx is equal to-
N tan N c Ans.[A]
(A) Ve —1+secleX+¢
— 2 -
Ex.34 I\/1+X 2x“ dx equals ®) m secle 4 ¢

(A)%(4x ~1)V1+x-2x% + 9;/25 sinl[4x3_1j+c (C) Ve™ —1—seclex+¢

(D) None of these

(B)i (4x +1) V1+x-2x? - 92 sint (4)( _1j +C Sol e —
8 2 3 ]
(C)% (4x 1)1+ x—2x2 + 9;/25 cos ! [4x—1j+ c _ .[ 2e2"

3

(D) None of these

sol. |-J_j (x X

dxj‘\/_

e -1-secleX+c Ans.[C]

N
~—
o
3

1

X

2 Ex.37 I ex+a dx is equal to-
=2 {%—(x—%) }dx € -a
(A) cosh1 ( ;J+ sec™ (%J+ c
2
ol )] R
16 4 (B) sinh-1 ( A J+ sec! (%J+ c

9 . . [a( 1
+§sm §X_Z +C o X
(C) tanh? +cost| — [+¢c
J_ 4x -1 @ :
1 [ - 2.9 X —
§(4X ~1)V1+x-2x* +—=sin 1( 3 j ¢ (D) None of these
Ans. [A] Sol. j e +a
Ex.35 Jd—xequals—
V3-5x—x?

J %X ——

= | ———=dx+a| ————=dx

. o%+5 e2x_a2 eX e2x_a2
(A)sinl| ———| +¢c

=coshl| — |+secl| — |+¢C Ans.[A]

a a

2X +
(B) cos? > +
V37 dx .
X. is equal to-
Ex38 [—5—— . I't
4sin“ X +4sIn X cosX +5¢c0s“ X

(C)sinl(2x+5)+¢
(D) None of these

(A) tan? (tan X+ %j +c
Sol. I = Id—x (B) ltan*1 tanx+l +c
4 2

(C) 4tant (tan X+ %) +c

g [ X+5/2
sin & +cC (D) None of these
3712 Sol. After dividing by cos? x to numerator and
denominator of integration
=sin? (2X+5j +C Ans. [A]
V37




Ex.39

Sol.

Ex.40

Sol.

Ex.41

= J sec® x dx
4tan® x +4tanx +5
J- sec? x dx
(2tanx+1)>+4

1 ;[ 2tanx+1
— tan"t | —— |+
2.2 2

Sol.

Ans. [B]

1-x )
I(—j dx is equal to-
1+X

(A)x—4log (x+1) + —2— +¢ Ex.42
x+1

(B) x—log (x +1) + —— +¢
X+1

(C) Xx—4log (x +1) ——— +¢
X+1

I[Z (x +1)]
(x+1)

(D) x+log (x +1) — —+— +¢
X+1
:I 4 5 —i+1 dx
(x+D° x+1
4

=———-4log(x+1)+x+cC
X+1

Sol.

Ans. [C]

X

e
——  equals-
J > 58X +6

| e”+3
(A) og( 2J+c

e* +

| e" +2
og( ).

e* +

(©) = Iog (e +2J+c

+3

(D) None of these
PuteX=t = eXdx =dt

Ex.43

dt dt
I= =
-[t2+5t+6 -[(1+2)(t+3)

- I(L_L] dt
t+2 t+3

B t+2 e*+2
=log| — |+c=log +c
t+3 e’ +3

Ans. [B]

Sol.

equals-

dx
Ix+\/;

(A) 2log (Vx 1)+ ¢ (B) 2log (VX +1) +c
©tanlx+c (D) None of these

_ dx
gl Pt

_ o 2tdt
_-[t2+t
_ dt _
_ij_
_ 4e* +6e7*
I_J.Qe —4e7%

19
— X
36

where t2 = x

2 log (\/;+1) +cC Ans.[B]

dx is equal to-

(A) + % log (9e*—4e™) +c

35

+ % log (9¢* —4e™) +c¢

19
B) -— x
(B) %

1 1
C) —x+ —log (9e*—-4e™X) +c¢C
©) % % g ( )

(D) None of these

Suppose 4e* + 6e* = A (9¢* —4e™) +
B (9¢* + 4e7™)

By comparing 4 =9A + 9B,

6=—4A+4B
orA+B= i,7A+B: E
9 2
After solvmgA-fg B=§
36 36
19 35 9e* +4e™*
=I ——— | |dx
R 9e* —4e™*
=B X +2 log (9¢*-4e™) +c
36 36
Ans.[B]
Ism 1\/_dx equals-
V1-x
(A) 2[Vx —1-xsint/x ] +¢

(B) 2[ VX +V1-xsintvx ] +¢

©) [Vx —V1-xsintvx ] +¢
(D) None of these
Let x = sin?t, then

dx = 2sintcostdt

t .
:I—.25|ntcostdt
cost

:2jtsintdt

=2[-tcost+sint]+c




=2[Vx —1=xsintJx]+¢c
Ans. [A]

Ex.44 dx equals-

P

(A) VX2 +ax -2 Jax +a> —acoshl( /X+aJ+C
a
(B) \/X2+ax+\/ax+az _acosh—l+ ( X+aJC
\ a
(C) VX2 +ax - 2Jax +a° +acoshl( /X+61J+C
a

(D) None of these

Sol. Let x = atan? 6 = dx = 2a tan 0 sec? 0 dO
_ 2
L= I\/g(tane 1).2atanOsec” 6 40
\/Esece

=2a [Jtan2 0seco de—jsecetane do]

=2a [J\/sec2 6—1 tan 6 sec O do —sec 6]

=2a I\/tz —1 dt— 2a sec 6 + ¢ [Where sec 6 = t]

=2a | L2 —1—1cosh’1(t) ~2a ]{a+x +c
2 2 a

Ca [x+a X cosh 1( x+a}
a a a

—2+ax+a? +c¢

/x+a
= JIx%+ax—2 Jax+a’ acoshl{ —J+c
a

Ans. [A]

5

Ex.45 I dx equals-

1+x°

(A) S(xtz) Vi+x3 +¢
(B) %(x3+2)\/1+x3 +c
(C) (x¥+2)v1+x% +¢

(D) None of these
Sol. Putl+x3=t?=3x2dx=2tdt

(x2 dx) = %j (t2— 1) dt

o IW

Ex. 46

Sol.

Ex.47

Sol.

Ex.48

w|r

5

@+x3)%2 1+ xs} +c

1
Wl

1
©IN ol w|N
~—~
x
«@ =
| T

+x3 (1+x3-3)+c

2) Vi+x3 +¢ Ans. [A]

eZtan’lx L+ X)2
(1+x?)

dx is equal to-

A) Xetan’lx +C (B) XeZtan’lx +c

(C) 2xe®™ X4+ ¢ (D) None of these
Putting the value of 2 tan1x =t

[= % j e'{l+tan(t/2)}? dt
-1 Jet sec’ L1 2tan | dt
2 2 2

1
= > et(2 tan t/2)

t _
=e'tan 5= xe?@ X 4 ¢ Ans. [B]

If1= Jcos’lx/; dx and

I J-sm 1 x —cost/x
sintJ/x +cos T Vx

dx, then J equals-

(A) x—41 B)x+1

4 i
(C)x— ;I (D) 1
Here

1= 2 J'{sin’lx/;—cos’l Jx}dx

-2 (2—20031\/;} dx

I

[ sint v/x +cost /x ==

= Idx-%jcos’l Jx dx

= x—il. Ans. [C]
T
Which value of the constant of integration will

make the integral of sin 3x cos 5x zeroat x =0




Sol.

Ex.49

Sol.

Ex. 50

Sol.

(A) 0 (B) - 3/16
(C) -5/16 (D) 1/8

1, .
I—Ej(sm 8 X —sin 2x) dx

1{ c0s8X cost}
= + +C

2 8 2
Atx:O,I:—i+l +c
16 4
~I1=0=>c=-3/16 Ans. [B]
X .
IfI = tan (—+aj +c, then value of a is
1+sinx 2
T T
A) — B)——
( )4 (B) 2
OF: (D) =
2
dx
I =
J‘1+sinx

_[ dx
1+cos{(n/2)—x}
= % Isecz(%—g]dx

T X T X
=—tan|—-=|+c=tan |-—+=|+cC
4 2 4 2

T
L= —— Ans. [B
2 [B]

if J‘ 2x+3

- _1\5/2(y2+1)a
10 D) X log[(x—1)~"%(x?+1)d]

- %tan*l X + k where Kk is any arbitrary constant,

then a is equal to

(A) 5/4 (B) -5/3
(C) -5/6 (D) -5/4
_ 2x+3 _ A + Bx+C

(x-)(x2+1) x-1 x%+1

= 2X+3=A(X2+1) + (Bx + C) (x-1)...(1)
Now putting x =1, we get 5 =2A = A= 5/2
Equating coefficients of similar terms on both
sides of (1),
we get,
-B+C=2,A-C=3
= C=52-3 =-1/2

B=-1/2-2=-5/2

_5, 1
I= EI dx + 2 2 dx
29 x-1 x2+1

5 5 2%

2ogix-1) - 2 [ dx— =

2 90<1) I 241 2 J‘x2+1
2 log(x-1) - = Iog(x2 +1) - 5 tan Ix +c
= log [(x-1)%2 (x2 + 1)-54] — tan X+cC

-.a=->5/4. Ans. [D]







