EXERCISE 1(A)

INDEFINITE INTEGRATION

Sol.

Sol.

Sol.

Sol.

Isin 2(x/2)dx equals-

(A)%(X-FSiI]X)-FC (B)%(X-FCOSX)-FC
(© % (x—sinx)+c (D) None of these
HereIZJ.I_CjOSXdXZ;— (x—sinx)+c Ans.[C]
J.cotlxdxequals -

(A)—secxt+x+c (B)—cotx—x+c
(CO)—sinx+x+¢c (D) None of these

I (cosec2x—1)dx =—cotx —Xx+c Ans. [B]
_[5):: 7 dx equals-

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

J'SX+7dx=_[[5;x+1]dx

X X

=[sdx+[Z=5[1dx+7[_dx=5x+7logx+c Ans.[C]

I[X —1]3 dx, (x > 0) equals-

X

1 x* 1

& .3 3
(A) 7—53(2+310gx+2x2 +c (B)?—Ex2+3logx+2xz+c
x* 1
(C)  +3logx Jrsz +c (D) None of these
+3
1
()
X
:I[x3—3x2,l+3x,i,—i3\}ﬁdx
X X" X
[ (a—b)3 = (a3 —3a2b + 3ab2 — b3)]
= J.[x3—3x+i—i3]dx
X x
B 5 1 i B X3+‘1 Xl+l —3+1
= Ix dx—Bdex+3I;dx—IX3 dx = 3+1—3. ]+1+3logx— YT
X4 3 ) 1
ZT—EX-+3logx+ =+ Ans.[B]

2x



Sol.

Sol.

Sol.

Sol.

6
The value of I[ oy +10% ] dx is -

(A) 6 tan—1 x + 10X loge 10 +¢

X

10
(C)3 tan—1 x + +ie

log.10

’[[1 6X‘ = ]dx

_[(tanx+cot x)’ dx is equal to-

(A)ytanx—cotx+c
(C)cotx—tanx +c

I :J.(taﬂ2 x+cot’x +2)dx

:_[ (ses::1 X+ coseclx)dx

=tanx—cotx+c Ans. [A]
Isia 2x sin3x dx equals-
A) %(sinx—sinS X)+c
(C) (5 sinx—sin5x) +c
%J. [cos (—x) —cos 5x]dx
1 [ smix}
— |sinx— C
2
1—10 [Ssinx—sin5x]+c  Ans. [C]
J.f—_dxequals-
x° -1
x-1
(A)x+10g1/m+c
(C)x+log[ }+C
J-x :l+ldx
X" -1
1 -1
= [1+X__ ]dx=x+510g[1}+c
=x+log By Ans.[A]

(B) 6 tan—1 x +

10
dx=6tan"l x +
log.1

X

log.10 e

(D) None of these

+C  Ans.[B]

(B) tanx +cotx + ¢
(D) None of these

(B) (sinx —sin 5x) + ¢

(D) None of these

(B)x+ log i—j—i—c

x+1
(D) x + log [E]Jr C



Sol.

10

Sol.

11

Sol.

12

Sol.

_[ ﬁ dx equals-

2 3 2 3
(A)E(X -2)J1+x3 € (B)E(X +2)1+x3 tcC

(©)(x3+2) /1.5 F¢ (D) None of these
Put1+x3=t2=3x2dx=2tdt

% Iﬁ &2d)=2] @-1ad

ti
—t
B

B(]+x3}3"2 —m}k c

w |k

w |k

2
=g (1+x3-3)+c

=2(3-2) Yoy te Ans. [A]
IX og dx is equal to-
(A) log (xlogx)+c (B)log (logx+x)+c
(C)logx+c (D) log (logx) +¢

1 1 1
J.xlogx dx:.[; “logx dx

putlog x =t, idxz dt

1 1
.I.; " logx

dx= [+ dt

J.%dt =logt+c=log(logx)+c
(putting the value of t = log x) Ans.[D]

I sec2x cos (tan x) dx equals-

(A) sin(cosx)+ ¢ (B) sin (tanx) + ¢
(C) cosec (tan x) + ¢ (D) None of these
Let tan X =t, then sec2 x dx = dt

I=_[ costdt=sint+c
=sin (fan x) + ¢ Ans.[B]

I tan X sec2 x dx equals-

tan® ! x tan®!x
+ +
(A) n-1 ¢ (B) n+l ¢
(C) tan Tl x + ¢ (D) None of these

_[ tanl x sec2 x dx

putting tan x = t, sec2 x dx = dt



13

Sol.

14

Sol.

Sol.

n+l
_[ tannxseczxdxz_[ 0 qr= 2
n+1

B (tan X}n+1

n+l

A

in2 .
I ——_dxis equal to-

1+cos*x
(A) cos—1 (cos2 x) +c
(C) cot—1 (cos2 x) +c
Here differential coefficient of
cos2 x is — sin 2x
Let cos2 x =t
2.2 cos X (—sinx) dx =dt
or sin 2x dx = —dt
—dt
1+cos’x B 1+t
=cotlt+c
=cot~1 (cos2 x) +c

J- sin2x

b X
I ﬁ dx equals-

2
A) b Va+be® +c

(©)2 Ja+ber +c¢

be*®
Iﬁ dx, putting a + beX =t
beX dx =dt

J' be*

a+be®

dsz%zZ,ﬁJrc

=2Ja+be* TC

J- 1+cosx dx equals-

1-cosx
X
(A) log cos (E} +c
X
(C) 2 log sec [E]Jr e
I:-[ l-cosx
B Zcosz(xfz)
N H 2sin?(x/2) dx
X
. I co‘r[;]dx

o (x
=2log sm[E} +c

1+cosx

Ans.[B]

6

Ans.[B]

(B) sin—1(cos2 x) + ¢
(D) None of these

Ans.[C]

1
B) b va+be® tc

(D) None of these

Ans.[C]

(B) 2log sin [%] +c

(D) None of these



16

Sol.

17

Sol.

18

Sol.

19

Sol

Jtanx
_[_7 dx equals-
SINXCOS X

(A) 2 Jseex ¢
(€©)2/Jmmx+c
I_IM

X
X2 sec? x dx
tanx

S
J‘ SeC™ X

mdﬁx Jtanx T C

[sin’® x. cos3 x dx is equal to-

(A) SiﬂGX_SinSX+C
6 8

cos®x  sin®x

6 8

+6

(©)

J.siﬂj x.cosd x dx

Assumed that sinx =t
SocosXdx=dt

:J' t5(1—12)d’r=f (t5 —t7)dt

sin®x  sin®x

6 8

= +c= tc

ool“‘oo

+6
6

_[ X dxis equal to-

1+x8

(A) tan1x3 + ¢

C)ltan—1x3 +c
©3

1
Putx3 =t = x2 dxz; dt

1, dt 1
s I== ~=—tan-1x3 +¢
3 '[1+t‘ 3

1+x
L/E dx equals-

(A)sinl x+ [ 2 +c
(©)sin~lx— "7 +c

1=[ /=% dx

1-x
dx 1 —2xdx
- 'l.\ll—x2 B E 'I.\/l—x1

=sinlx— 1-x2 tc

(B) 2 Jtanx + ¢
(D) 2/ fsecx +¢C

Ans. [B]

C036 X COE‘»8 X

(B) = S e

(D) None of these

Ans.[A]

(B) tan—1x2 + ¢

(D) 3 tan—1x3 + ¢

B)siml x+ /7 _+¢c
@) sirl x— 2 +c

Ans. [C]

Ans. [C]



20

Sol.

21

Sol.

22

Sol.

The primitive of log x will be-

(A)xlog(et+x)+c (B)xlog[E]Jrc

(C)xlog[%]Jrc D) x log(ex)+c

Ilogxdx: Ilog x.1dx
[Integrating by parts, taking log x as first part and 1 as second part]

=(logx).x— I{ (logx)} x dx

=xlogx — J& xdx=(xlogx—x)+c

=X (logx-1)+c= log[%]ﬂ: Ans. [C]

[xtan™ xis equal to-

A) ~(x2+ 1) tan1 x—x+c L2+ ) tanlx+x+c
(A) 3 -
1 1 1 1
—(x an—lx——x+c —x¢-1tan'x——Xx+c
©) ;x2+ ) tar l x—x+ @) s x2-tanlx—x+
Integrating by parts taking x as second part
I——tan—lx I .E
1+x2 7 2
1
=—x2tan 1x—1[1— z]dx
2 2 1-x

—

=—x2tamrlx— ~x+—tan—1 X+c

[ 5]

—

—x2+1)tarlx— x+c Ans. [C]

(5]

Isin (log x) dx equals-

X . T X .
(A) —Esm(longrg)Jrc (B)ﬁ sm(logx—g—)Jrc
— L
(O 73 €08 (logx — . )=k6 (D) None of these
Isin (log x) dx. assumed that x = el
~odx =eldt
= Isin tel.dt

= \/:j sin(t—tan—11) + ¢

= Isin (logx) dx

= %sin (lOgX—E)-ﬁ-C Ans. [B]



Vx—+a
23 I Jaza dx equals-

[x+a
(A)Jx2 rax 2\Jax+a? —2 COSh—l[ a

[x+a
®) x2+ax+xjax+a2—3005h_l+[ a

X+a
(C) yx?+ax—2fax+a2 T2 cosh—1 (u' 2 ]+c

(D) None of these
Sol. Letx =atan2 6 = dx =2a tan 0 sec2 6 dO

g

C

e J-Jg(tmle—l),zataneseclede

J;secﬁ

2a [_l.tan1 Osech dB—IsethanB de ]

=2a [J.\l'secl 6—1tan O sec 6 dO —sec 6] = 2a J.w.lt2 —1dt-2a sec 6 + ¢ [Where sec 6 = t]

t [ 1 e
:23[ \ft‘—l—;cosh 1(t}}_23 a+x+c

2 a
X+a
X+a X L
=aﬂ . -;—acosh—l[\] a ]—2 axiiaZ T

[x+a
= yx?+ax—2 yax +a’ —acosh1 { A

Ans. [A]

g &

24 Ix3 (logx)” dx equals-

1 1
(A) 35 x*[8 (logx)2 —4 logx + 1] +¢ B) 5; x4 [8 (logx)2 —4 logx — 1] +¢

(©) % x4 [8 (logx)2 +4logx+1]+c (D) None of these

Sol.  Integrating by parts taking x3 as second part

= ix‘l(log x)2 —% [x* logx dx
1 1,
[EX4IOSX—EX4]+C
- 1 2
= x4 [8 (logx)2— 4 logx +1] +¢ Ans. [A]

25 The value of Ix sec X tan x dx is-

(A) xsecx+log(secxt+tanx)+c (B)xsecx—log (secx —tanx) +c
(C)xsecx+log(secx—tanx)+c (D) None of the above

Sol. Ix .(sec x tanx) dx

=(X.secXx)— _[ (1.sec x) dx



26

Sol.

27

Sol.

28

(Integrating by parts, taking x as first
function)
=xsecx—log(secx+tanx)+c

_ secx—tanx
=X sec X — log- (secx + tanx) ————— + T C
secx—tanx

2 )
sec” X—fan” x

=xsecx—log[ +c

secX—tanx

=xsecX+log(secx—tanx)+c Ans. [C]

J.St/li—\/_dxeqmls-
(8) 2 fx— i siar' Vx ]+ (B) 2[ Jx +yi_x s Vx ] +c

(C) [Jx —Jisx sir'Vx ] +¢ (D) None of these
Let x = sin2 t, then
dx= 2 sintcostdt

t :
IZI—.Z sintcostdt
cost

=2 [tsintdt
=2[-tcost+sint]+c =2[ fx— l_xSiIl_lJ;]-i-C Ans. [A]

. X-—
Ie (x+1)3 dx equals-

eX

e

@-_+c (B)

x+1 Xx+1

X X

(©) pm] +5 (D)-—m—i—c
I—Ig Xx+1-2 i
- (x+1)°
2
_'[ {(x+l}‘ (x+l) dx

Thus the given integral is of the form
= [e* () + (0} dx

X

L I=eX flx) = ) o Ans.[C]

I sec30d6 is equal to-

(A) % [tan6 secO + log (tanb + secO)] + ¢

(B) %tan 0 sec 0 + log (tan® + secO) +c



Sol.

29

Sol.

30

Sol.

31

(9] % [tan O sec 0 — log (tan0 + secO)] +c

(D) None of these
1= _[ sec. sec20. d®

= J.\l'tanl 0+1sec’0do

J.x}t2 +1dt, where t =tan 0

| =

t 1 3
3 "It2+1 +Elog {t+w‘t +1) +c

[tan® secO + log (tan® + secO)] + ¢

Ans. [A]

J-cosx+xsinx

dx is equal to-

X(X+cosX)

(A) log {x (x+cos x)}+c

x+cosx]

(C) log[ X+C0sX ;-

(X+cosX)—X +Xsinx

X(X +cosX)
:J-%dx_.l- 1-sinx

=logx —log (x +cos X)+c¢

- g o)
_log X+COSX e

X+CO8X

Iv secx—1dx is equal to-
(A)2 siml (W2 cosx/2)+ ¢
(C)—2 cosh—1 (W2eosx/2)+ ¢

I:J- l—cosxdX

COsS X

J- \Esin x/2 -
V2cos?x/2-1

dt
-2 .[th—_ 5 where t =,/ cos x/2

2 cosh 1 t+¢
=—2 coshr1 + (/3 cos x/2) +¢

J- x* +1

E0E-D dx equals-

(x-2)°
(A) log ﬁ +c

X
(B) 1Og[x+cosx]+ ¢

(D) None of these

Ans. [B]

(B)-2 sinh—1 (\/E cosx/2) + ¢
(D) None of these

Ans. [C]

(x-2)°
(B)x +log m +c



Sol.

32

Sol.

33

Sol.

1
(C)x +log {%} +C (D) None of these
Here since the highest powers of x in Num! and Denf are equal and coefficients of x2 are also equal,

x2+1 A B
therefore ————=1+ — +
(x-D(x-2) x-1 =x-

On solving we get A=—2, B=15

58}

x2+1 _ 2 5
x-D(x-2)" " x-1 x-2
The above method is used to obtain the value of constant corresponding to non repeated linear factor
in the Denl.

Thus

Jax
=x—-2log(x—1)+5log(x—-2)+c

2
NowI= {1——+

x-1 x-2

(x-2)°
=x+log -1 +c Ans.[B]

x’dx

The value of I m

i a4 X a4 X 1 a4 X a X
(A) =2 [btan E—ataﬂ ;}i—c B) =3 [atan E_btaﬂ ;}i—c

a’

1 X 1 X
(©) = [btaﬂ E+ atan ;} +c (D) None of these

Putting x2 = y in integrand, we obtain

Yy 1 b~ _as
(y+a')(y+b?)  p2_a? |y+b? y+a’

3x+1
(© \F cot—1 [ 72 ] 4 (D) None of these

10



34 [V1+x-2x* dx equals-

1 oz | {4}(—1]
(A)@x-1)flix_ox2+ - si’ | 3 J+c

1 o2 . [4"_1]
B)g@x+1) J1 x_2x2 —— s’ [ 3 J+¢

1 9\/5 [4)(—]]
©5@x-1)f1x2x? t 5cos? [ 3 J+c
(D) None of these

1 3 X
Sol. 1= ] 5—[r—5]dx

9 {4[)( I]H
etz T4
B 32 s | 3 4 +c

4x -1
1 92 .
= §(4X—1) 1+x-2x° +%Sln_1[ 3 ]+C
Ans. [A]
5 equal
R
2x+5 2x+5
@A) sin 1|57 ) +e ®B)cos1 |57 J+c
(C)sin~1 2x+35)+c (D) None of these
dx
Sol. I=|
37 [ 5]‘
4 2
] [x+5;’2] il (2x+5]
= sl 3772 +c=sn 37 +c Ans. [A]
36 J.\fez" -1 dx is equal to-
(A) Yo 1 +secleZX +¢ (B) Jo _; —secle2X +¢

(C) Jo2x_1—secleX+¢ (D) None of these



Sol.

37

Sol.

38

Sol.

39

Sol.

J' | e
Vel*—1

1 J' 2e2x J' ex
- 2 7 e 1 A e*ye?* 1 ax

= Jox _{—secleX+c Ans.[C]

I ® % dxis equal to-

X

€ —a
ex i . ex ex
(A) cos h—1 o +sec | |+¢ (B) sin h—1 £ +sec—1 - Tc
e® i]
(C) tan h—1 =y +cos71| jte (D) None of these
e* +a
==
e —=a
sl e— &
elx_al ex elx_al
e e*
=cosh~1| 7 [+sec 1|7 |+¢ Ans.[A]
dx 5
_[ 3 : s—1is equal to-
4sin” X +4s8InXcosX+5¢08™ X
-1t ! LT | .t 1
(A) tan AR (B) Ztan [ﬂﬂPHE +c
1
(C) 4 tan~1 [tﬂmHE]Jrc (D) None of these

After dividing by cos2 x to numerator and denominator of integration

i J- sec x dx
4tan’ X+ 4tanx +5

_J- sec” xdx

N (2tanx+1}2+4

1 1 2tanx +1

=5, fam 2 +c Ans. [B]

ﬂtﬁfw( It

— is equal to-

4 4

(A)x—4log(x+1)+m +c (B)x—log(x+1)+m+c
4 4

(C)x—4log(x+1)—m +c (D)x+log(x+1)—m+c

R-x+D)
(x+l}2

12



40

Sol.

41

Sol.

42

Sol.

I “ —i+1
- (x+l)2 x+1 dx

4
== :—410g(x+ D+x+c

X

]

e’ +3
(A) log g ) TC

—————equals-
e’* +5¢* + 6 q

1 e +2
(C)Elog 13
PuteX=t=> X dx =dt

6

I_I _ IL
2 4ste6 T (142)(t+3)

- 5 a

2 e +2
=log[m}+c= log| -~ 3

Ans. [B]

=== equal
5 cquals-

(A) 2log (yx-1)+ ¢
(€) tam L x +c

dt
=2 J.m=2 log (Jx+1)+c

I= J-4ex +6e "

FEr— dx is equal to-

(A) —x+— log (9e* —4e™) + ¢

(O —x+ = log (9e*—4e™) +c
Suppose 4e* + 6e™ = A (9e* —4e™) +

B (9e* + 4e™)

By comparing 4 =9A+ 9B,
6=—4A+4B

4
orA+B=2 _A+B=2

0 2

: 19 35

After solvmgA——% ,B—g

Ans. [C]
(B) log {Z |t
(D) None of these
(B) 2log (x +1) +c
(D) None of these
Ans.[B]

B) —E X +— log (9¢* —4e™) +c¢

(D) None of these

13



J- 19+35 O9e® + 47
s I— 36 36 gex_4e—x dx

19

=——X +§ log (9e—4e™)+c Ans.[B]

36

DEFINITE INTEGRATION

w2

43 I| sinx—cosX| dx equals-
0

(A) 242 B) 2(/2+1)
©) 2(2-1) D)0
Sol. " |sin x — cos X

—(sinx—cosx),0<x <m/4
" |(sinx—cosx), m/d4<x <m/2
/4 w2
L I= I—(siﬂx—cosx)dx+ I(siﬂx—cosx)dx
] /4

= [cos x +sinx]j *+ [—~cosx —sinx]"/]

1 1 1

——z-i-ﬁ -1-1 +f+f
=572 Ans.[C]

. J.costzdt ]

44 The value of lim ¢ is-
X

Ao B)1
(C) —1 (D) None of these

X

Sol.  Let f(x) = [cost’dt and g(x) =x,

0
then f{0) =g(0)=0
o BB g TG
© 30 g(x) 0 g'(x)

. Gi fimit =1 cosx”.1—cos 0.0
o 1ven _x—)()f

d w(x) w(x) d
since—— [ fma= | UL
) e

=TV () - F{ ()0 (X)}}

.. Given limit
=cos 0=1. Ans.[B]

14



Sol.

46

Sol.

47

Sol.

48

Ifn € Z, then
J.emzx cos’(2n+1)x dx _
0

(Aa) -1 (B)0
© 1 D) n

Let f(x) = e X cog3 (2n+1)x dx
>fn-x)= e’ (%) o3 (2n+1) (mr—x)dx

.
=—e X cos}2n+Dx

[~ (2n+ 1) is odd]

=-1f(x)

SobyP-8,1=0 Ans.[B]
to6x2+1
Imdx is equal to-
S 2

1 1
(A) - Elogf& (B) Elog3
(C)21log3 (D) None of these

Let4x3 +2x+3=t . 2(6x2+1)dx=dt
Limits -atx=0;t=3,atx=1;t=9

9
1dt g
o !ET_ = [log t]3

[log 9 —log 3] :% log 3 Ans.[B]

1
2

1
X
[—4 is equal to -

pl+x
T
@A) ®) - ©3 (D) =
1 -

] =
1= z -{[1+(x2)1 dx
= %[tan_lxl]%,
= 12 [tan™ 1 —tan™ 0]

1|r T

il i

dx is equal to

T\/ﬁ

() 26457 ®)2(5-n
(©) 565-1) oL



Sol. Putx=2 sect, then

T3

J- 2tant

= ) 2sect 2secttan t dt

wi3
—5 _[tanlt dt
0
mi3
=2 [(ec® t=Ddt= p[tan t — 53
0

=2[5-13]=3(i-1) Ans. [C]

49 HJL Sijg;dxis equal to
(a) 2 B)1
(C) m/4 (D) /8

1
Sol. x=t, dedet

w2

L 1=2 [simtdt— o costyr=2(0+ 1) =2
0

Ans. [A]

2x+1,0<x <1

50 If f(x) :{ then the value of If(x)d" is-
]

x2+2,1<x<2°

19
3

*) ®)
(9] % (D) None of these

2 1 2
Sol. [fdx= [fxdx 4 [f(x)dx
0 0 1

-

- _l[(zx+1)dx+ I(x2+2}dx
0 1

; 2
= [Xz +X](1)_{X?+2x}
1

20 7 10
—2-0+(5-3)-%

Ans.[B]

2/3

x+3)° 9(x—2/3) .

51 Ie( axy 3 Ie( " dx i equal to-
-4 1/3

(A)e’ (B) ¢
(C) 3¢? D)o
Sol.  Putting x = —t —4 in first integral and

t 1. :
x=zzin second integral

16



-5 1 1
1= [V e [ a_ [V
—4 0 0

2/3
9(x-2/3)"
=3 [ ax
1/3

1 1
9(t/3-1/3)° (t-1y°
-3 J'e dt — Ie dt
0

~I=I1+1h=0. Ans.[D]
SIIJX
—_———dx

52 _[ m_ﬂ/@ is equal to

(A) /2 (B) /4

On (D) 2=
Sol.  Using prop. P-4, we have

COSX
= | ————d&
I '[ 4/ COSX +'\J'S]I!X

Addmg it to given integral we have

A= [& —[x2=ni2
0

s I=m/4 Ans.[B]
53 If f(x) is an odd function of x, then _HE(COS X)X i5 equal to
A0 (B) Tf (cosx)dx
0
(©)2 I zf(sm")d" D) ]Ef(cos x)dx
0 0

Sol.  Here f(cos x) will be even function of x,

I= If(cosx)dx 2 If(cosx}dx

—2

w2

=2 [f(sinx)dx Ans.[C]
0

4
54  The value of the integral | (&’ +bx+¢)dx depend on-
2

(A)bandc (B)a,bandc
(C) only c (D)aandc

4 4
Sol. I:I(ax3+bx}dx+chx
-4 -4



h
[}

Sol.

Sol.

Sol.

4

—0+2[cdx  (byP-5)

0

=2c[x];= 8¢
Hence the value of I depends on c.
Ans.[C]
__XcosX T £(x) dx )
If f(x) onix then _J; equals
(A) m/4 (B) m2
(O (D)0
. —X cos(—x)
Since f(—x) = T (%)
—XCOSX
© l+sin’x fx)
L I=[f@d=g
jdsin2 xcos’ xdx equals-
0
A1l (B)2/5
(©)2/15 (D) 4/15
Using Walli’s formula, we get
12 2
=517 Ans|C]
in/4
KL T simg d¢ equals-
A)n(y2-1) B)n(y2+1)
O)n2-2) (D) None of these
in/4
¢
1= H—L 1+sing (1)
in/4 —_—
>I=| ———d0 P-8
H-L 1+sin(m—b) (by )
3m/4 TC—¢I
1+sin¢ a ~(2)
in/4 n 3:r.-'41_3in¢
2= H»L 1+sing W=n I'L cos? ¢ %
= [tan ¢ —sec §125;* =27 (-3~ 1)
I=n(-/2—-1) Ans.[A]

Ans.[D]

18



Sol.

Sol.

60

Sol.

61

Sol.

in/4

S
) Tocosx is equal to-
(A)2 B)-2
© 12 (D)—1/2
By property [P-8]
= T S
1= g 1+cosx(m-x) 4 1-cosx
Adding it with the given integral
3m/4 2dx 3mid
_ - _ 2y dx
21 B rr-L ]—COSE X B 2 n-[4cosec :
=—2[cotx 7} =4
=1=2 Ans.[A]
The value of :l:sina xdx 1s -
0
(A) 2/3 (B)3/2 o
3-1
( ) 1

We have I = ISln xdx —
0
=2

/3.(Since n =13 is odd).

1.
3 +~--+ﬂ is equal to-

(D) 47t/3

Ans.[A]

(B) g—% log 2

(O E— 2 log— (D) None of these
[15)
T n+r _ l 1 3
r 41’ n 1+[£]
n.
: 1+x
o — e
. given limit £1+x1
1 ' T 1
= [tantx]; + {Elog(lﬂv)}o = Z+5log2 Ans.[A]
dex is equal to-
(A) 2/35 (B) 3/35
(C) 4/35 (D) None of these
Put x =tant, then
tan” t i teost 231 2
— sin’ tcos™ tdf — — =
= j sec’tdt = I = 531" 35 ADs[A]

Osect 0

19



w0

e 1s equal to-

(A) log2-1 (B) log2
(C) log4-1 (D) —log2
.
Sol. 1o +1 =— [log (e™ +1)]
—[log 1 —log2]=1log2 Ans.[B]

i .
J‘ COSX—sInx

g4 Trsinncosx X is equal to-
(C) /2 (D) /4

Sol. Using P-4, given integral becomes

12 o
Hj-' cos(m/2—x)—sin(n/2-x) x H-'I-' sin X — cos X

= = dx:_—
3 1+sin(m/2—x)cos(m/2-x) o 1+cosx sinx I

=>2I=0=I=0 Ans.[A]
xlnx
64 j 7 dx equals
(1+x ]
(A)0 (B) log 7
(C)51log 13 (D) None of these
N xlogx z xlogx T xlogx
dx
Sal,  Here '[ '([(l+x 3 '!.(l+xz)2
I=1I1+1I

: 1. .
Putting x = Tin second integrand

dx=——dt
)
0
el e -
I=hh+I}=—I; +1; =0 Ans.[A]

T

65 Ixsm4 xdX j5 equal to-
]

(A)371/16 (B) 312/16
(C) 16m/3 (D) 16n2/3
Sol. Izlxsifﬁm (1)

= T(rc—x)sin%rc—x}dx
0



I= ]E(rc—x)sin4xdx (2)

0

;. 21=nq [sin* xdx
0

=2l=n _[Siﬂ4 xdX [from property P-6]
0

- “:i Ans.[B]

66 [log xdx equals-
1

2
e

(A) 2log2 B) 108[ ]

(C) log [g] (D) None of these

Sol. 1= [llogxdx equals
1

(Intetgrating by parts by taking 1 as a second function)

5

HE!
= {xlogx};— _1[[; X]d"

=Q2log2—--1logl)—[x7}
=2log2—-0-(2-1)

4
=log4 —loge=1log [;] Ans.[C]
w/2 2&inx
67 f Sz jeosx X equals-

5 2 )
(A4) 2 (B)n

© ®) 5

ni2 2&&1.1)(

Sol. I= Ide

0
Hsin (1/2-x)

mi2
_([ 2&'m[rr.*'2—x)+2m;{rr.f'2—x) dx

I

~HCOSX
- _I..)oosx +.).&inx
T2

2= [&x=To1=
1T

g Ans.[C]

21



68

Sol.

69

Sol.

70

Sol.

x 1
If(t) = X+_[tf(t)d1 then f{(1) is equal to-
0 x

@) 5 ®)0

1

© 1 ) -3
If(t)dt x+Itf(t}dI
= fx)=1+(0-xf{x)) [diff. wrt. X |
= fx)=1-xf(x)
= f(1)=1-11(%x)

= )= Ans.[A]

If (3 — x) = f(x) then | X{(X)dX equals-
1

A) % If(Z—x)d.x (B) % j;f(x)dx

©) % [eeoax (D) None of these
=1

Letx=3-y

1
1= [G-9G-y)(-dy)

](3 x)f(3—x)dx
1

5

= JG-0f@ae [ {3 - x) = f(x)]

—

=3 :[f(x)dx -1
1
1=2 [ Ans.[B]
1
J.}ifw dx is equal to-
(A) m2 (B) /4
©0 D)1

dx
Put sin—1 X=t, ﬁ = dt then

1= _l.tsintdJ:=[t(—::ost)](’,”2 + [sinx]g"'lzl
0

Ans.[C]

22



71

Sol.

72

Sol.

73

Sol.

/2
T cosx .
_[ — = is equal to-

_m.21+e
(A)0
©)1
- cos X i cos X -
_ dx . J—
I _;r[.21+ex i £1+ex :r'[z

(pufting x =—y in first integral)

{2

L
J‘ COs X

w2 y
J‘ e Cosy
0

dy dx

1+e*

¥
1+e s

-

e®cosx ™2 cosx
a4+ [

w2
COs Y & J‘ CosX

1+e7¥

(B) 2
(D) None of these

X
o 1+e

_ dx
o '([ 1+e® p 1+€
_ n":l(e"+1)::osxdX
5 1+e®
= Icosxdxz[sinxlgx'lzl Ans.[C]
0
j-sinx—xl g 11
e %is equal to-
2 3-Ix| q
¢ sinx
(&0 ®) 235
j._gxl j-s.iﬂx—x2 &
© J375] D) 23]
J-sinx—x
4 3—-|x|
~ 1 2
. J‘ SInXx J‘ X~ dx
T n3=x| 33-Ix|
1 X’!
=0-2
—([3—|x|
sinx % -
[ 3_|x|isan odd and 5~ x| Is an even function]
12
X
:_2£3_|X| Ans.[C]
FR{c) ;
— i
{ f)+f@a_x) s equal fo-
(A) a (B)
© o (D) None of these
Using P—4, given integral becomes
= f(2a-x)
1= -[f(Za—x}+f(x)

0

23



74

Sol.

75

Sol.

76

Sol.

Adding it with the given integral, we get

2= [l&x=2a=1=2
0

Ifg(x) = £°054 tdt then g(x + m) is equal to-

(A) g(x) + g(m)
(©) gx) g(m)

g(x+ TC)Z Icos4td1
0

T+X

cos4td1+ Icos4td1

S —

cos*tdt+1,

S — A

Nowin I, putt=m +0, then

X X

I

0 0

T

X

0

(B) g(x) —g(m)
(D) g(x)/g(m)

= Icos4(m+9)d9:Icos4 6do — J.cos4 tdt

¢ g m) = Joos' tdt [eos®edt = g(x) + g(m)

0

1007

The value of J.\”— €osZX dx is
]

(A) 10042
(©) soy2

100w

= 5 [ 1sinx | dx
0

T
2100ﬁ£|sinx| dx

T
G !sinxdx=]00\ﬁ [eoR]E

oy

200

w4
[ (tanx +eotx) g i equal to-
0

(A) /2
(C) —m /2
Putting tan x = t2, then

sec2xdx=2tdt > dx =

(B) 20042
D)o

Ans.[B]

2tdt

1+

t4

® s
®) -7/ |3

Ans.[A]

[by P-3]

Ans.[A]

24



77

Sol.

78

Sol.

79

1

1)2tdt
:I t+— )
t)1+t

0

1.2

1 2
t7+1 1+1/t°
2£t4+1 2'([t2+1,-’t2 2£

1

=2 [taﬂ*fg[t—;ﬂ} 2 [tam0 —tan* (=0)] = 3 (x2)=/ |3

w2

J- dx

5 1+2sinxX+cosx equals'

(A) (1/2) log3

(C) (4/3)log3

Here
Hj;l dx

I= o ,,, 2tan(x/2) +l—tan2()u’2)

‘1+tan2(x32} 1+tan?(x/2)

w2

J- sec’(x/2)
T 2{1+2tan(x/2)}

Let 1+ 2 tan (x/2) =t, then
sec2 (x/2) dx =dt

3
a4
o J;T:E(logt)j

1

2
1

ZElogEi

wi2 2
sin 2x

f .

7 )
p acos X+bsin™x

@A) T 1og[§]

(©) +—log [%]

w2 Ny
I:[ 1 ] (b a}_smxcosxdx
b-a

2 a3
n acos” X+bsin” x

1

b
= oooe (3]
_b—aog a

/2

_[ (2logsinx —logsin 2x) dx equals-
0

(A) mlog2
(C) (m/2)log2

todt-1/t)
(t—1/t)> +2

(B) log 3
(D) None of these

Ans.[A]

. 1
= [log(a cos? x+bsin? x}];”_ = W) (log b —log a)

Ans.[A]

(B) —m log 2
(D) —(m/2) log 2



Sol.

80

Sol.

I( logsinx—log2sinxcos x) dx
0

e

- I( logsinx—log2 —logsinx —logcos x) dx

0

2 wi2

= jlogsmxdx jlogde Ilogcosxdx = (n/2) log 2.
0 0

1

Icot"l(l—x+x2}dx equals-
0

(A) Z+1log 2 (B) =—log 2
(C)m—log2 (D) None of these
1
4 1
el dx
I ;!.tan [l—x—x2 ]
1

J- -l xX+(1-x) ix
g 1-x(1-x)

1
— J.[tarf1 X +tan™ (1-x)]dx
0

1 1
:J.tan"1 xdx +Itaﬂ"l(l—x}dx
0 0

1
=2 !t“n_i xdx By prov. IV]

1

2 [x tan ' — L log(l+x 2 )}
2 0

= E—logZ— —log2 Ans.[B]

l\-"la

Ans.[D]
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Exercise 2(A)

R Toefdx
_— i r r

[Hint: _l[(e e 1ede ) '[e(ezx+e2) (multiply N"and D" by &%)
put eX=t = eXdx =dt

B SV 2 .

2 ee_e224_42 ns. ]

/2

Hint put e’ =t e .2xdx=dt : Icostdt— [sint]F?2 =1-(sin1) ]

1

. . 11
[Hint: Note that in (— > 2} sin1(3x — 4x3) = 3 sin’x and cos™(4x3 - 3x) = 2 — 3 cos1x
hence f(x)=3sinx-2r+3cosx = - g
=T Jox=-T]
2 1
[Alternate: f (x) = sin~t (3x - 4x3) —[r—cos(3x - 4x3) ]

= -+ (sin! (3x — 4x3) + cos! (3x — 4x3)) = g ]

1 dy

‘ dx
now g (x)=®= 1+ x4

[Sol. f'(x)=

Toodt -
wheny=0 ie. )77, =0 thenx =2 (think!
y ';[\/1+t4 ( )
hence g'(0) = \1+16 = 17 ]
t
j(1+ asin bx)%* dx
[Sol. I=InLim?2 = InLim (1+asin bt)c/t (using L'Hospital's rule)
t—0 t t—0

[1]



Lim= (asmbt) L abc sin bt

50 = Lim —— =
=lIne -im bt abc Ans. ]

[Sol. sinnx—sin(n—2)x=2cos(n—1)xsinx

I3|.nnx dx = _[Zcos(n Ddx + _[M dx
sin x sin x
“j~25in5xd .[20054xdx+ J~ sin3x j- S|n3xd .[dx
) sinx 0 EAns ]
1 (X% +1)—(x - 1)
[Sol. F()=5) D In|x 1- IX o

—2n|x—|4n(x )Zanx

*. discontinuous at x = 1

3 1
note that f (x) = Im =5 x%* 4 C is continuous although 33 is discontinuous at x =0 ]

1

frolsloss]

: e
N4l ; f(3f+4)
[3 n+4J Vn

dx =dt

[Sol. T, =

3
put Wx+4=t = 27X

Jdt 2[1]* 2[1 1] 26 1
3¢ “3ltl, 34 10]°320 10 |

[Sol. f'x)=f(x) =>f(x)=Ce*andsincef(0)=1
1=f(0)=C .. f(x)=e*andhenceg (x)=x%-¢

2k

1 1
Thus _[f(x)g(x)dx = _[(xzex —e2¥)dx
0 0

1 1 2X 1
x —2.[xex ax—| & | = x
0 2

0 0

= x% —e

1 1
NEICEEY

[2]



= (e-0)-2[(e-0)- (e~ 1] -  (&-1)

1. 3
R
€-2% 773 ]

“./[2 cos 6 do

P T (putting X =sin6)
2, (2-sinB)cosH

10 [Sol. I=

/2 a a
=] [2_;”6+2+;nejde {using [FO0dx = [IF()+F(x) dx}

-a 0
_4,[}2 do 4™ sec?0do 4? £ _1\/_t _iﬁ LA
o 4-sin0 3¢ 4 20 3] ﬁ 2 J3'2 3
3 3
1 [Sol. T,=_-sec’ -
[Sol "~ 6n 6n
1 1
1
S=>T Zsec2 m E.[seczn—xdxz tan =X = = = 3 ]
~6n 6n 63 6 6l, V3 3
12 [Sol. Clearly fisaneven function, hence
|, = If(COS(ﬂ—X)dX = Jf(—cosx)dx = .[f(cosx)dx
0 0 0
/2 |1
=2 If(cosx)dx= 21, = E =2 Ans.
Alternatively: et U =C0S X = du=-sinxdx
1 1
f(u
Ilzf ()du = J f) du (1)
] ].—U2 0
i fo
lly  withsint=t, 1,= | dt )
0 V1t
|
from (1) and (2) 1= 2 Ans. ]
2
t(In2  In2 1 1
int: — ——— | dx - "(X) = — ——
13 [Hint ![Inx Inzxj 1100y = XT'00 =

[3]



14

15

16

17

18

i () a4 2]
= =2 (i - g Inz) =01
[Hint:  Onrationalisation,

j’ A+x3) —v1+x°® i = j(1+x3)2;;/1+x J‘lis %j‘l j\/l+X dx
]

o1+ x%+2x* ~1-x°

odd = zero odd = zero

1 1
Zldx = = .92
2:[1 =5 2=1 Ans.]
[Sol. aty=0, x=2
f'(X) = V9+x*.2x

S T e

IO = £0] |, = 2xilox = 20

5 (0
[Sol. 3 =xcosnx = [f(X)]®=3xcosmnx (1)

0

[f(Q)P=-27 =f(9)=-3

f(x)

also differentiating t*dt = x cos 7 x
0

[f (X)]? - f' (X) =cos mx — X wsin T X
[f)?-f'(9)=-1

~ £ (9)=- =_= f'(9)=—% = (A)]

/
[Hint:  Lim X1 L =1 Ans. ]
o (X—1) 2Jx  2[1-(UX)] 2

[ Love  tF(X)
[Sol. I=Jf"(x)|nxdx:Inx-f(x)\l_.[ dx
1 RS 1 X
I=1-1,
e e
f(x)
+ | —=dx
A

e
1 1
I, = .[—f'(x)dx: = f(x)
1X X 1 1

[4]



1,1 31,
e "2 2% ns. ]

1

UYL _
19 [Sol. f'(X) i - m when y=f(x)
1
g(y) = dy/dx = Vx*+3x*+13

wheny=0thenx =3

hence g'(0) = /3% +27+13 = 121 =11 Ans.]

20 [Hint: 1= J\/1+ 2C0SeC X cot X + 2¢cot? X

= .[\/cos ec?X + 2cos ecx cot X + cot? x dx

= I(cos ecx + cot x) dx ]

2
=2-log,(a?)
0

2
21 [Hint: %— log, a-t

(2-21log,a) =2-2log,a
2 log,a =2 log,a = aeR"]

22 [Hint: Put 4x —5=5t2 — 4dx = 10t dt or better will be 5(4x —5) =t?]

7 7

\/g 3/2 \E
'=2\/J§\/2(1+t2)_5t +\/Z(1+t2)+5ttdt = [i] L(|t_1| +] (t+D)|)t dt
5 5

5 3/ 1 \/g
:(Ej j((l—t) +]@+t))tdt + j((t—l) + (t+1) )t dt

\E 1
5

U'I

{21 tdt+j t2 dt |]
dy

1
23 [Hint: =

o

[5]



dy d?y y
==y’ +1; —5 = \y?+1 =y Ans.
dx Yo+ dXZ \/ﬁ Yy +1 =Yy ]

—00

24 [Hint: f(X) = \V1+x2 —x; L|m x(\/1+x2—x) — -0 = DNE]

1 1
25 [Sol. xzf :>dx=t—2 dt

1/2 1/2 2
| = J tsin[l—tj(—%j dt — J 1sm(t——j dt - J 1sin(t—lj dt— _
5 t t t t ! t t

2 12
= 21=0 =1=0
In2
Alternatively : putx=et = I= _[sin(et —e ")dt =0 (odd function) ]
-In2

1 for O<x<1
26 [Sol. f'(Inx)=[

x for x>1
put  Inx=t = X =g
for x>1;f'(t)=¢ for t>0

|ntegrat|ngf(t)—et+C f(0)=e"+C = C=-1
S f(t)=et-=1 for t>0 (corresponding tox > 1)
S f(x)=eXx-1 for x>0 (1)
again forO<x<1
f'(nx)=1 (x=¢eY
f'®)=1 for t<0
f()=t+C
f0)=0+C = C=0 = f()=t fort<0 = f(x)=x for x<0]

1, x 1
27 [Sol. I;lne—xdxz.[;(lnx—lnex)dx

Ilnx—x
- N

1 1 1
dx = || =Inxdx—|—=dx —uy-—dx=d
X UX [5 }(putlnx u;  dx=du)
1
:Iudx—jldx:EInZX—X+C 1

28 [Sol. Je [XInXx+1+Inx-1]dx = je [(xInx)+(Inx +1)]dx — .[exdx
1 f(x) f(x)

= e"-(xlnx)‘le _ [ex]le = (e e—0)—[¢° - €]
=efe—-1)+e Ans. ]

[6]



29

30

31

32

33

34

Tsinx‘<19 ‘sinX\ d <1J? dx <1J?% {)(7}19
101+X8‘_1J;)1+X8 X _101+X8 10)(8 -7

[Hint:

1 1
=--[197-107] =2 [107-197] <107]

2 t )" t n+172 2 n+1
[SOl Lim J.(l+—j dt = Lim (]_.;.j = Lim (1_,_) -1= e2_1
n—e g n+1 n—o n+1 0 n—o n+1

note that Kl+tJis a linear function a+bt type}]
n+1

dt
[Sol. 1= [x2"*Dax let x2+1=t ; xdx= >
1 Int 1 In2 1 tln2+l 1 (XZ +1)In2+1
Hencel= =2 dt = = |t"“dt = =. +Cc==-2"2 ic C
2I 2I 2 n2+1 2 In2+1 = ©]
1 2
[Hint: [ @+ cos® x) f(x) dx - [ @+cos® x) F(x) dx =
0 0

1 2
I(1+ cos® x) f(x) dx + I(1+ cos® x) f(x) dx
0 1

2
Hence | (1+cos® X) F(x) dx =g
1
= (1+cos®x) f(x) =0 atleastonce in (1,2)

but 1 + cos®x = 0
— f(x) = ax? + bx + ¢ vanishes at least once in (1,2) ]

/4

[Hint: 1= | (1-25sin?x)¥2cos x dx. Put /2 sinx =sin @
1 /2 3
= Izﬁ { cos*0 do = 16\75]
[Sol. Given If(x)dx:g(x) = g'(x) =f(x)
d 29(x)g'(x)  2f(x)g(x)
now &(In(1+gz(x)): L g2() - gl = (B)]

[7]



35

36

37

X
)
[sint?dt 1-cosx 1

[Sol. i 0 (using Lim ——— = >
Lim 3 (1—cos X) 20X 2
X 2
X
X
J'sintzdt
= Lim 2 - (Using L'Hospital Rule)
x—0 X
5 Lim sinx® 2 A
x>0 3x2 ~ 3 ns. ]
1 1
[Sol. 1= [f()dx = [f(-x)dx (usingK)
-1 -1
1 1
21= [(f()+ f(=x))dx = [(x*)dx
-1 -1
1 1 5 1
— 2 - —
21= Zj(x )dx = = .[(x Ydx = 3 Ans. ]
0 0
Y3 4
X 12X
[Sol. 1= | -C0s 1 —==-dx (1)
_]/ﬁl—x 1+x

] x4 _1[
| = cos
V3 1- X4

Y3 4
| = j X 4(71;—005_12—X4)dx ..(2)
_]/\/gl—x 1-x

—2X . .
0 )dX (using King)

add (1) and (2)
l/f 4
2l=n dx
4
_]/\/gl—x
43 N
21=2n [ ——dx
o 1-x
k=n Ans.]

[8]



38

39

40

41

42

43

1'[/2 TE/2

[Sol. I= J.\/tanxdx (L) 1= J\/cotxdx
0 0

adding (1) and (2), we get

/2 n/2

\/Sin 2x

0

1 1

dt dt
=2 =242 = .21 (wheresinx—cosx=t)

l[lxll—tz £\/1—t2
T

1= ﬁ Ans. ]
nl4 nl4

[Hint: I, = j In (sinx + cos X) dx = j In (cos x —sin X) dx (using king)

-nld -nld

nl4 /4 n/2

:>2I1=j Incostdxzzj In(cost)zj In (cos t) dt where 2x =t
0

-n/4 0

[ In@intydt=1 = 1,=12]

0

1
[Hint: ' (x) = N + 1 cos(nx) + C

1 1
f'(2)=5+n+C=E+n = C=0

f(x)=In|x|+sin(nx) +C'
f(1)=C'=0
f(X)=In|x|+sin(nx) ]

. 1
[Hint f'(x)=1+In°x+2Inx=0 = (1+Inx)>=0 = X=

1

1 1 ¢ 1
Hence f (j =1+— +J(In2t+2lnt) dt :1++t|n2t}
e e 1 e "

o0

[Sol. I= f[{ﬁ)-wdx =sinx-h(x)]”, - jcosx-h(x)dx =0-cos0=-1 = (A)

—00 1 | —00

note that here cos x =f (x) ]

% 2
[Sol. 1= I(Xz)n-xe *dx put x> =t = x dx =—dt/2
0

w2 . :
ol = J’(erm)dx:\/Efsmx+cosxdxz\/§.[ Sin X +Cos X
0

0 \/1— (sin x — cos x)?

¢ —1+1+1 =1+2e!l = [D
=ltete “1r2e” =Dl

[9]



_1.[ t" et dt :l t" e‘t]o +nj t"tetdt| - oy nj t" et dt
2 5 2 5
n!
Hence I=7]

0
44 [sol. [3F(@7-2)dx=0 put 3 = t— 3 In3 dx = —dt
a

32 2 3
|n3j(t—2) dt >0 % —Zt} >0
1

1
—2a
3 -2.37% |- 1—2 >0
2 2

328_4x323+3>0

(32-3) (32-1)>0 pp— —
32>3l5 a<1 3
or 32<30 5 a>0

Hence a e (—w,-1) U[0,x) ]

45 [Sol. 3in(x+q2)]g =sina
sin(a? + o) — sina? = sina.
2 cos(a? + a/2) sina/2 = sina.
now proceed and get

\2m _1+— "21+8n = 2 solutions ]

1 t a -t
46 LetA= | € At then J e _dt has the value
0 1 + t a—l t_a_l
(A) Ae? (B*) —Ae? (C)—ae? (D) Ae?
a e’t
[Hint: 1= .[ t—a_1 dt put t = a—1+ y (so that lower limit becomes zero)
a-1

te
= d . .
s = ,([ y_2 Y (nowusing king)

1 _l-a-l+y 1 .y

e
dy ——e?|——dy —_g2a_, (B
Iy = ®]

dt ie‘(i—Lj dt
1+t ¢ L+t (1+t)?

[10]



t 1
= A—e} =A—g +1 ; Alternatively I. B. P. directly]

1+t
0

1 ) 1 ,
48  [Hint: B+ nger‘X dx = [ e dx
ol 0
1 1
B+ [—xe’xz]l —J —e dxzj e dx Bzé

0 9 0

X
1
49 [Sol. gg=tsinsdt
0

g' (x) =xsin(1/x) whichis diff = gis cont. in (0, )

X sin x 0<x<m/2

I (x) =

_mSINX p/2<x<m

obvious discontinuity at x =m/2 = (D) ]

tsint

_ dt
50 [Sol. T()= '([\/1+tan2 xsin?t

Using king and add.

sint it ml2 sint

TC T
f(x)=> _ =1 dt
2 '([\/1+tan2xsm2t 0 \/1+tan2x(1—cosz t)

/2 . 1
d
- sint dt Yy

0 \/secz X —tan® x cos? t

T
0 \/sec2 x—tan? x.y?

T dy

L g, X
= = sint—Y = sin(sinx)=—— ]
tanxy Jcosec?x—y?  tanx cosecx ), tanx tan x

nm+V

nn+V nm
51 [Sol. 1= [lcosx|dx= jlcosx|dx + jlcosx|dx
0 0 nm
2n I; (put x=nm+t)
\" /2 A\
So, I, = chost|dt - Jcostdt _ Jcosxdx
0 0 /2

[11]



=1-(sinx)¥,, =1-sinV+1
I=2n+2-sinV ]

Xp+2q—l _ qxq—l ; _ Z po—l _ qX—q—l
(xP*9 4 1) (xP +x79)?
taking x4 as x29 common from Denominator and take it in N" ]

dx

52 [Sol. Z P

n2

53 [Hint: forO0<x<In2,[2e] =1, otherwise zero = | = I dx + J 0Odx=1In2
0

/n2

0 1
1 2t]dt 2t]dt
Alternatively. Put eX=t ; —x=Int;dx=- {dt; Hence | = - -[[t]=-[[t]
1 0

V2 ¢ dt 1
- = _ntl. = i
I = .[Odt + j " Int]l/2 =0-1In ) =In2Ans.]

0 12
1
1dX X—%+1
1
54 [Sol. ZJW: —| =4[ =4 = ©1
0 -—+1
2 o
r X+2 T
—|xIn|——|dx = |x(In(x+2)-In2) dx
55 [Sol | { ( : j !
1 1 27t 1 2
|=.[xln(x+2)dx —Inz.[x dx;  hence 1= In(x+2).2— _.[X_ dx— N2
: ! 2|, ix+2 2

1.2 1
1 X°—4+4 In2
==In3 - .[7 dx— — :>1In§ - J[(X—Z) +4) dx now proceed]
) X+2 2 22 4 X+2

X
e
56 [Sol. I&(X+&)dX; put x =t2; dx = 2t dt

= [e'(t? +1) dt =e! (A +Bt+C) (Let)
Diffrentiate both the sides
el (t?+1) =e' (2At+B) + (At? + Bt + C) ¢!
On comparing coefficient we get
A=1;B=-1;C=1

[12]



3 1 1 1
X L dx = 2[ -2 =21n2]
0

1
57 Hint I=|———
in: 1= XX (D)’ L+ x

-1
odd = vanishes even ]

/2 i
" sinx dx

s Mt Lt 1= ] e

™2 gnx + cosx +1—1
dx

4

T oS X 21
o 1+ sinx + cosx ~ 1 sinx+cosx +1
b n 1
= 2I—§—In2 = I_Z E In2]
X
jf(t) dt
2
Limit - _ Limit f(x).x . o n _
59 [Sol. xox (X=X ) = oo X, (using Lopital's rule) =x, f(x,) = (B)]
X
nl4
60  [Sol. 1= [ In(cosx+sinx)dx
-nl4
/4 nl4
I= [ In(cosx—sinx)dx hence 21= [ In(cos2x)dx
- /4 -nld
/2
= | costdtz—gan = 1=-21n2]

0

61 [Sol. f(x)=cos (tan~1x)
sin(tan ™ x)
1+x?

fr(x)=—
1 1
=[x £ () dx = x £ - [f(x)dx
0 0
=f @) -[F]} = O-[FQ)-FO1=F Q)-FQ)+f(0)
1 1
FO)=1;1"0)=-57 fO=7; 1

1-x?

62 [Hint: notethat sec /1, 2 =tanx;  cos™? [1 +x2] =2 tan"x

forx>0

[13]




63

64

65

66

67

tan1x

. ((tan‘1 x)? +2tan* x) dx

1= [°

1+x

puttan-ix =t

e @t = o = g ] )

Inx

2
[Hint: |_Jl (Inx)?dx = In2x. x] - 2.[7 xdx =21n22—-2 [jlnx dx}
1

=21In%22 - 2[xInx—x]? =

2
2
=2In?22-2[2IN2-1]=2In2-41In2+2 =2[In2-2In2+1]= Z[Inej = (B)]

2In22-2[(2In2-2)(0-1))]

1 1
[Sol. Given U =]X".(2=X)"dx ;v = [x".(L-x)" dx
0 0

inU, put x=2t = dx = 2dt

1/2
- 2j2”.t” 2" (1-t)" dt
0

1/2
Now V. = ZJX” (1-x)" dx
n
0

From (1) and (2)
U =22V, = (C)]
[Hint: S’ (x)=Inx3.3x2-1Inx22x

()

=xInx(9x—-4). Hence ——=

/

=Inx (9x—4).

(1)

(Using Queen)

)

=9x%Inx—4xInx

. . S (x) . . . - .
Now it is obvious that % is continuous and derivable inits domain. ]

[Hint: using L Hospital's rule

|= Lim

1
[Hint: LHS =secx + cosecx = 242 = x == and —

4

X

= Limjt————=Limit—
x—>02 2cos2x x—>0 2(2sin’x) x>0 4 Snx

1

In

2

1
4

[14]



68

69

70

1
[Hint: lelt VL4243 i, ++/N _ .[&dx B g
n/n 0 3
2
Sn_ényz]
2 r 2
dx dx dx
Sol
o [ = S i(l—x)z
1 :ll N 1 :lz
1-x 1-x 1+ 1
=(00—1) + (=1) — (~ ) = indeterminant 5 ;
Note that the shaded area is divergent ]
2 "2 sin2x
. Sin X cos X
Hint 1= [ 2222 %0x = | ———-cdX : put 2x =t
e 1] (3] [x-20™ 7
2

|=I sint dtzl_[ ﬂ+ sint dtzl smtd +—JS|ntdt
o Hm—1) ol t (n-t) Ty t

:1 S'ntdt+1JS'ntdt _g.[smtdt Ans. ]
Ty t Ty t Ty t

[15]
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