SOLVED EXAMPLES

1 (A) 2 (B)1
6x2 +1 .
Ex.1 Imdxw equal to- (C) /4 (D) /8
0
Sol.  Wx=t —=dx=2dt
(A)— %Iog 3 ® L Iog 3 f
(C)21log 3 (D) None of these 2 o
Sol.  LetdC+2x+3=t .. 2(6x2+L)dx = dt =2 Is'mdt‘ 2(-cost)g"=2(0+1)=2
Limits —-atx=0;t=3,atx=1;t=9
% dt 1 Ans. [A]
== [ogt];
2t 2
3 2x+1, 0<x<1
1 1 Ex5 If f(x) =5 , 9 1< 5 then the value of
:E[logg—log3]:5|og3 Ans.[B] X"+ lsX<

2
j f(x)dx is-
0

1
Ex.2 J 7 dx isequal to -
o1+X 19 19
(A)*— (B) —
w3 ®; ©F O 3
3
1 (C) — (D) None of these
Sol. 1= lj 19
2 01+(x ) 2 1 2
Sol. f(x)dx= | f(X)dx+ |f(x)dx
1 _
= > [tan™* x°1§ '([ '(l). '!
1 1 2
= E[tan*ll tan 1 0] = j(2x+1)dx+ J(x2+2)dx
0 1
1= } I
== ——0 == Ans.[C] 3 2
2 8 = [x2+x]é+{x—+2x:|
3 1
e (VX4 It _20+(§_1)_g
X. J; X is equal to 3 3 3
Ans.[B]

(A) 2(3/3-7) (B) 23—
©i6Bn O

/2
Ex.6 Ilogsinxdx is equal to-

Sol. Put x = 2 sec t, then T T
o tant (A) Elog 2 (B) fglog 2
J' AN 2sec ttan tdt
5 2sect T T
(C) — Iog 102 (D) - Iog 102
/3 2 2
=2 [tan’t dt .y
Sol. = jlogsinxdx (1)
/3 0
=2 I(sec t—1)dt=2[tan t ]33 2
I= Ilogcosxdx (by p —4) (2
0
= 2[/3-n/3] = % (3+3-n) Ans. [C] 1
) = Ilog (sin x cosx) dx
nl4 0
Ex.4 I sin Yx dx is equal to

s Vx




Ex.7

Sol.

Ex.8

Sol.

Ex.9

2 sin 2x
= lo dx
j g( 2 J

w2 n Sol.
jlogsm 2xdx—EIog 2

1
N |-
ot—x

Iogsintdt—glog 2,

where t = 2x
1 /2 - -
=2= |logsintdt——log2 =1- —log 2
2 'c[ g 2 g 2 g

=1=- —Iog 2 Ans.[B]
Ex.10
/2 I
I deis equal to
o VsinX ++/cosx
(A) /2 (B) n/4
Sol.
©Cn (D) 2%
Using prop. P—4, we have
| = _[ Jeosx
Jcosx +\/smx
Adding it to given integral we have
/2
21 = jdx = [X]¥/2= /2
0
1= /4 Ans.[B] Ex11
If f(x) is an odd function of x, then
/2
jf(cos x)dx is equal to
—n/2 Sol.
/2
(A) 0 (B) j f(cosx) dx
0
nl2 T
(C) 2 j fsinx)dx (D) j f(cosx) dx
0 0 Ex.12
Here f(cos x) will be even function of X,
/2 /2
I = If(cosx)dx =2 If(cosx)dx
-n/2
2 Sol.

=2 j f(sin x) dx Ans.[C]
The value of the integral

4

j(ax3 +bx+c)dx depend on-

-4

(A)bandc
(C)onlyc

(B)a,bandc
(D)aandc

4 4
| = j(ax3+bx)dx+ chx
24 24

4
:o+2jcdx (by P -5)

= 2¢[x]3=

Hence the value of | depends on c.

Ans.[C]
If f(x )_ﬂ then jf(x)dx equals-
1+sin?
(A) n/4 (B) /2
C)n (D)0
Since f (—x) :#S(—X)
1+sin“(n—Xx)
—XCOSX
= 2% o f(x
1+sin? x )
o= jf(x)dx =0 Ans.[D]
/2
jsinz x cos® xdx equals-
0
(A1 (B) 2/5
(C) 2/15 (D) 4/15
Using Walli’s formula, we get
= 12 = 2 Ans.[C]
31 1
3n/4
I d)_ dd equals-
4 1+sin¢
(A) n(V2 - 1) (B) n(+/2 + 1)
©C)=n(2 —\/5) (D) None of these
3n/4
_ ¢
= d (1
E-L 1+sind ¢ @)

3r/
/4 ﬂ-—-¢

:>I:n‘!.4md¢ (by P - 8)




Ex.13

Sol.

Ex.14

Sol.

Ex.15

Sol.

3n/4

T—¢ 1 1 !
= — d (2 = tantx [, + | =log(1+ x> }
K-L 1+sind ¢ @) [ ]O {2 9 )O
3n/4 3n/4 _n 1
2] = J' T = j 1- S'n¢d¢ -Z+Elogz Ans.[A]
g 1+sing a cos® ¢ . 5
X .
= [tan ¢ —sec o IPH* = 2n (V2 - 1) Ex.16 j‘wdx is equal to-
o @+x9)
| =n(~2 1) Ans.[A] (A) 2/35 (B) 3/35
(C) 4/35 (D) None of these
3n/4 _ " Sol. Put x = tan t, then
is equal to-
1+cosx /2 /2
14 | = _[ tan® b sectt dt = Isinstcos4tdt
(A) 2 (B)-2 o sec't 0
(C) 12 (D) -1/2 231 _ 2
By property [P-8] T 7531 3
1+cosx(n—Xx) 1-cosx o
4 4 Ex.17 j dx is equal to-
Adding it with the given integral 01+ex
3n/4 3n/4
A) log2-1 B) log 2
21 = —dez =2 Icoseczxdx (A) log (8) log
Jal—cos®x I (C) log4-1 (D) —log 2
o -X
=—2[cot x]3;* =4 Sol. = j _ex =— [Iog (e™® +1)]0
—1=2 Ans.[A] 0®
=—[log1-1log 2] =log 2 Ans.[B]
/2
The value of |sin®xdx is - /2 .
'c[ Ex.18 j LOSXTSINX_ 4y s equal to-
1+sinxcosx
(A) 273 B)32 (C)O (D) 4m/3 0
/2 (A) O (B)1
— (ein3 _(-1
We have | = jsm x dx == - 1 (C) n/2 (D) /4
Sol. Using P-4, given integral becomes
= 2/3.(Since n = 3 is odd). 2 .
_p cos(n/2—x)—sin(n/2—X)
Ans.[A] I = j .
0 1+sin(n/2—-x)cos(n/2—X)
n+1 n+2 1.
lim | ——+———+...+—|isequal to- 2.
nowo | n2+12 n? 422 n _ J- sinx—cosx_ . _ |
1 1 o l+cosx sinx
(A) =+=log2 (B) ——=1log 2
4 2 4 2 =21=0=1=0 Ans.[A]
i 1
C) ——2log= D) None of these 2
© 4 gZ (©) Ex.19 IXIOQZX dx equals
o (L+x9)
r
Loner 1 (1+n) (A)0 (B) log 7
T hiir2  n 2 (C)5log 13 (D) None of these
lJ{n) Sol.  Here
T x log x :J1- xlogx T xlogx
", given limit = j T ! (1+x2)? ) (1+x2) ) (1+x2)?2




=1 +1, (Intetgrating by parts by taking 1 as a second
1 function)
Putting x = T in second integrand 2

= {x.log x}?— J(% xjdx

dx = ——dt !

=(2log 2 — 1log 1) - [x]?

16 =(2log2-0)-(2-1)
t

j( 1E )j [_%] =log 4 log e = log (3] Ans.[C]

J1~ tlogt t= | B2 sinx
- 5.9 =1
5 1+12)2 Ex.22 0 e oo dx equals-
mhrh=ohrh =0 (A) 2 (B)
Ans.[A] - n
©) N (D) 5
Ex.20 stin“ x dx is equal to- .
Sol. I= J. sinf COSX dx
(A) 3n/16 (B) 37%/16 0 27 +2
(C) 167/3 (D) 1673/3 2 23in(rr/2—x)

| = j :
sin(n/2-x) cos(n/2-x)
5 2 + 2%

Sol.  1={xsin*xdx (1)

Oty

9CosX
= J.Zcosx +25inx dx

(n—x)sin® (m—x) dx nl2

Ans.[C]

Oty
o
Il
)
o
x
1

| = ]E(n—x)sin“xdx .(2)

X 1
. Ex.23 If (t)=x +Itf(t) dt then f(1) is equal to-
L2=n Isin“xdx 0 X

i ® 2 (®)0
=2l=n I sin* xdx [from property P-6] 1
©1 (D)*E
31 n_3n® X 1
== =5 Ans.[B] sol.  [f(dt=x+ [t
0 X
B2t [logxdxequals- - =1r0) [
= f(x) =1 - xf(x
_— (2 — (1) = 1- 1.f(x)
A B —
(A) 2log (B) log (e] = f(l):% Ans.[A]
(C) log (g] (D) None of these

2
Ex.24 1ff(3 - x) = f(X) then jxr (x) dx equals-

2
Sol. I = Jl. log x dx equals
1




3 2 3 2
(™ 3 !f(Z—x)dx ®) - !f(x)dx

2
(©) % jf(x)dx (D) None of these
1
Sol. Letx=3-y
1
1= [@-9fE-y)dy)
2
2
= !(3— x)f (3—x) dx £y 07
2
= j (3—x)f (x) dx [ f(3 - X) = f(x)]
1

2
=3 [f(x)dx | sol.
1

N | w

2
j f(x) dx Ans.[B]
1

xsin 7t x
V1-x2
(A) /2 (B) = /4
()0 D) 1

dx  _ dt then Ex.28

dx is equal to-

1
Ex.25 j
0

Sol. Put sintx =t,
1-x?
/2
sl= ‘[tsintdt=[t(—cost)]§,"2 + [sinx]3/?=1
0 Sol.
Ans.[C]

n/4 .
Ex.26 The value of the integral J‘% is
+165sin

0

(A) log 3 (B) log 2
1 1
C) —log 3 D) — log 2
©) 20 19 (D) 20 18
Sol.  Here Ex.29
™ 5in0+coso

o 9+16(sin26+1-1)

/14 .
B TEJ- sin0+cosO

25-16 (1—-sin26)

0
Sol.

1 T’ sin®+cos0

: 2
16+ (25/16)—(sin6—cos0)

1% dt .
el I—Z , Where (sin@ — coso) =t
16 ) (25/16)t

-1

0
1,1 {Iog(5/4)+t}

16 2x5/4 | ° (5/4)—t

-1

1 /471
= |logl-log="=|= — log 3
40{ 9 99/4} 20 9

Ans.[C]
/2
jsinz x cos? X (sinx + cosx) dx is equal to-
-n/2
(A) 2/15 (B) 4/15
(C) 2/5 (D) 8/15
/2 /2
| = Jsins x cos? x dx + Jsinz x cos® x dx
-n/2 -n/2
(by P-5)
/2
=0+2 jsinz x cos® x dx
0
1.2 i

=2 — =

Ans.[B]
531 15

2a

f(x)

!f(x)+f(2ax)

(A) a (B) —a
© o (D) None of these
Using P-4, given integral becomes

f(2a—x)

- b[f(Zax)Jrf(x)

dx is equal to-

2a

Adding it with the given integral, we get

2a
21 = jldx: 2a=1=a Ans.[A]
0

3/2
jl xsinzx [dx is equal to
-1

4 3 1
(A) - B) -+
T T T
3 .1
C) += (D) None of these
T T
Obviously

xsinmx,-1<x<1

|xsinnx|:{

—xsinmx,1<x<3/2




Ex.30

Sol.

Ex.31

Sol.

3/2

L= Ixsmnxdx+ I( X Sin 7tx) dx
-1

1

1
3/2

= ZIxsinnxdx— Ixsinnxdx

X
=2 {——comx +—5|n X

T

:-1|><

COSTX +—5|n TCX:|

|

1

3/2

cosm

3 |w

1
=
T

2( comj [sm(Bn/Z)

TEZ

100n

The value of IJl—cost dx is
0

s

(A) 10042 (B) 2002
(C) 50+/2 (D)0
100%
=2 Ilsinx|dx
0

= 100+/2 J | sinx | dx
0

)

Ans.[B]

= 100+/2 Isinxdx:looﬁ [-cosx]§

= 2002

2 .

JZE xsin?"
2Ny, 20y

< sin

(A) n2
©C)n

X
2

X+ CO0s

xsin?"

2n
IZJ so2n
0SII']

X

Ans.[B]

(B) 2r?

(D) 2n

X dx

X +¢0s" x

(2n—x)sin?" (2 —x)

dx (n e N) is equal to-

2n
= j so2n
OSIH

J- (27: x)sin?"

X (27— X) +€0s>" (2 — X)

(By P-4)

dx

sm X-‘rCOS " x

=2l

=2n

i

Fa2n
0SII’]

sin®" x

X +cos2"

X

dx

Ex.32

Sol.

Ex.33

Sol.

Ex.34

™2 sin?x
o Sin“" x+cos™ x
= 4n(nl4) = 7. Ans.[A]
/2 dX
J' ———— equals-

5 1+2sin X +CosX
(A) (1/2)log 3
(C) (4/3)log 3
Here

(B) log 3
(D) None of these

| = J' dx
2

0 142 2tangx/2) +l—tan2(x/2)

1+tan“(x/2) 1+tan“(x/2)

"2 sec?(x/2)

0 2{1+2tan(x/2)}
Let 1+ 2 tan (x/2) = t, then

sec? (x/2) dx = dt

dt
t

(log t);

N |-

- — w0

= l
2

1
= > log 3 Ans.[A]

/12 .
T sin 2x

j 5 — dx -
o acos X+bsin‘ x

b-a a b+a a

1 a 1 a

/2 .
| = (bl j (b—a)2sinxcosx dx
0

-a acos? x+bsin? x

- ﬁ [Iog(a cos? X +bsin? x)]gl2

1

= b_a) (log b —log a)

-1 (B

i log (aj Ans.[A]

/2
I(Z logsin x —logsin 2x) dx equals-

(A) mlog 2 (B) —= log 2




(C) (n/2) log 2
/2
Sol. I = I(Zlogsinx—log 2sinx cosx) dx
0

(D) — (n/2) log 2

/2
= I(Zlogsinx—log2—Iogsinx—|og cosX) dx
0

/2 /2 /2

= I logsin xdx— j log 2dx — jlogcosxdx
0 0 0

=—(n/2) log 2. Ans.[D]

nl2 .
J‘ XSIN XCOSX

5 sin®x+cos* x
2 2
T T
A) — B) —
(A) 3 (B) 16
2 2
T T
C) — D) —
©) 2 (D) 5
"¢ sinxcosx
4 4 sin®x+cos” x
2 25sin X cosx

T
8 ¢ (sin®x)?+(1-sin”x)’
Assume sin?x =t
. 2sin x cos X dx = dt

T dt

8 Jt24(-1)?

o dt
== [———
8 I2t2—2t+1

:g [tan*(2sin? x—1)]%'2

= g [tan (1) - tan"}(-1)]

= I |:E_(_ E):| = ﬁ Ans[B]
814 4 16

nl2
Ex. 36 jlsinx—cosx| dx equals-
0

(A) 22 (B) 2(v2 +1)
©) 2(J2-1) (D)0
Sol. -+ |sin X — cos X|

—(sinx—cosx), 0<x<m/4
(sinx—cosx), n/d<x<m/2

nl4 /2
L= I—(sinx—cosx)dx+ j(sinx—cosx)dx
0 nl4

[cosx +sinx]¥/4+ [~cosx —sinx]™/2

R I P
V2 V2 V2 V2

=22 2 Ans.[C]
X
Icostzdt
Ex.37 Thevalueof lim &—is-
X—0 X
(A) 0 (B) 1
©C) 1 (D) None of these

X
Sol.  Letf(x)= Icostzdt and g(x) = X,
0

then f(0) = g(0) =0
. lim m=Iim L)
x-0 g(X) x-0 g'(x)

2
. Given limit = fim £08X"-1=€0s0.0

Xx—0 1
d w(x) v(x) d
since~ j f(t)dt = j FRUOLE
$(x) $(x)

=y ()y'(x) - f{(¢(X)¢’(X)}}

- Given limit
=cos0=1. Ans.[B]

Ex.38 Ifn e Z, then

]Ees"‘zx cos®(2n+1) x dx-

0

(A) -1 (B)0
©1 (D) n




Sol.

Ex.39

Sol.

Ex.40

Sol.

Let f(x) = 5" * cos®(2n +1) x dx

= f(n—x) = " 9 cogd(2n +1) (1 x) dx

in2
— sin® X
__e

[+ (2n + 1) is odd]
=~ f(x)
SobyP-8,1=0

v X+1 2 x-1 2
The value of I (— + —j -2
X-1 X+1

-1/2

cos®(2n +1) x

Ans.[B]

1/2

equals-

(A) log (4/3)

(C) 4log (4/3)

Here

NE=IE
x-1 x+1

-1/2

(B) 2 log (4/3)
(D) -4 log (4/3)

1/2

= |

-1/2
1/2

d

-8 llx_xxz

1/2

ax dxzzj
0

x? -1

4
x? -1

dx

=4 [Iog (1—x2)E2

=—4log (%]= 4 log (%) Ans.[C]

1
Jcot‘l(l—x+x2)dxequals-
0

T T
A) —+log 2 B) ——log 2
(A) 5+ 10g (B) 5109

(C)n—log 2 (D) None of these

1 . 1

| than_ (m}dx

:j'l.tan_l M dx
5 1-x(@1-x)

1
= J.[tan‘1 X +tan 1 (1—x)] dx
0
1 1
= J.tan‘1 X dx + jtan‘l(l— x) dx
0 0

1
=2 Jtan‘1 x dx [By prov. IV]

0
1 1
=2 {x tan - = log(1+ xz)}
2 0

dx

_T

T
=2——log2=—-1log 2 Ans.[B
; log2=--log [B]

/4
j(\/tan X ++/cotx) dx is equal to-

0
(A) 712

(C) —n /2
Sol. Putting tan x = t2, then

Ex.41
(B) n/ /2
(D) -/ 2

2tdt

sec2x dx =2t dt = dx = Z
1+t

1
1)2tdt
= t+=
J( tj1+t4

0

=2

2 1 2
+1dt:2J~ 1+1/t

t
t+1 o 12 +1/t2

d(t-1/1)

=2 —
(t-1/t)°+2

P O

0

!

= /2 [tan0 — tan! (—<0)]

=2 (12) =/ V2 Ans.[B]

Ex.42 Ifg(x)= Tcos4 tdt, then g(x + =) is equal to-
0
(A) 9(x) +g(m) (B) 9(x) — 9(m)
(C) 9(x) 9(m) (D) 9(x)/g(m)

T+X

Sol. g(x+m)= J‘cos4 tdt
0

T+X

= f cos* tdt + jcos“tdt [by P-3]
0 n

U4
= jcos4tdt+lz
0
Now in I, putt=m + 0, then

X
IZ:Jcos4(n+6)d9
0
X X
:J.cos4 0do = J.cos4 tdt
0 0

g X
Lg(x+m) = Icos"tdt +Icos4tdt
0 0

=9(x) + g(m) Ans.[A]

/2
COSX

Ex.43 is equal to-

X
7n,21+e

(A0
(€)1

(B)2
(D) None of these




Ex.44

Sol.

Ex.45

Sol.

9 cosx ™2 cosx
= j de+ I de
7n,21+e 0 l+e
0 2
J- cosy dy + J COSX
1+e™ l+e

(putting X = — y in first integral)

2 eY cosy " cosx
= j dy+ j dx
1+¢Y o 1+e”
"2 6% cosx % cosx
= j dx + j dx
o l+e” 1+e*
_ I(e +1)cosx
1+e*
TE/2
n/2 _
jcosxdx [sin x1§ Ans.[C] Sol.
Imdx is equal to-
3—[x]
t sinx
(A)0 (B) zj dx
03—|x|
t—2x sinx —x?2
© [-=—dx (D)2 j
d 3|
1 . 2
=Ismx X" dx
1 3_|X|
t sinx t X2
= I dx — I dx
d3-Ix| T 3-x]
1 XZ
=072j dx
)3 |x]|
R 2
[ S X is an odd and X is an even
3—|x]| 3—|x
function]
1 X2
:fzj dx Ans.[C]
} 3|
-5 ) 2/3 )
je(x+5) dx+3 j'eg(x‘m) dx is equal to-
_4 1/3
(A) ed (B) e*
(C) 3e? (D)0

Putting x = -t —4 in first integral and

t 1. .
X =—+=in second integral
3 3

l,= Ie(“S) dx=— je( D) gt = — Ie(t D gt
4

Ex.46

2/3 )
=3 o029 g
1/3

1 1

— 3J'e9(t/3—1/3)2dt - J‘e(t—l)zdt
0 0

=1 +1L,=0. Ans.[D]

Let f be a positive function. If

k
= j xF {X(1— x)}dx
1-k

k
l,= jf[x (1—x)]dx
1-k
where 2k — 1 >0, then the value of I, /1, is equal to-
(A) 2 (B)k
(©) 12 (D)1
Using property P — 8, we have
k
= J‘(k+1—k—x)f[(k+1—kfx)><
1-k
(1- k-1+ k + x)]dx

k
[@=x)FIa-x) 1dx
1-k

k k
If[x(l—x)]dx - jxf[x(l—x)]dx
1-k 1-k

=hL-1

|

7 -
=2, =1, =
P

1
— Ans.[C
5 [C]







