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]

26



EXERCISE 1(B)

More than one options may be correct

Sol.

Sol.

L1
sz X dx is not equal to-
X

0

2
(*A) 2In(sine)de (B) zzln(sine)de (©) ’Zzecotede
0 0

0

ZSin’lxd . )
" X LetsinTx =0 = x =sind
0

= sz_l.cose do — szate do
. sin®

0

0.In(sind)|;'* — szln(sin 0) do
0

=0+ glnz Hence (A) & (D)

13 X
If f(x) + f(14 — x) = 4, and F(x) = Zf(t) dt then-
3-x
(A) y = F(x) is an expression of degree two.
(*B) y = F(x) represents a straight line.
(*C) F'(x) =4atx=20

(*D) F(20) = 96

15X 15X
F(x) = Zf(t) dt= 2f(14 —t)dt

3-x 3-x

2F(x) = JZZ dt= F(x) =2{8 + 2x} Hence (B)(C) (D)

3-x

Z dx )
(ax+b)Jx 1 equal to-

2
(*A) —$+c ifb=0anda=0

(B) -¥+c ifa=0&b=0

(*D) In22 do

n/2



Sol.

Sol.

Sol.

2 _1p [ax .
(*C) Etan lﬁ\/%&-'_c If %>O

&m
NEE

Let x =t> = dx =2t dt

1

(*D) —-ab

In

b
+C where 2*=——,

——t+C b=0,a=#0
st C a=0,b=0
Z dx ‘ZZ dt
(ax + b)v/x at> +b %tan’lt%+c Z>0
% Hence (A), (C). (D)
t+, -2
! In a¥+c —<0

Let I, :J'(sin x)"dx, n e N
0
(*A) I_is a decreasing sequence

(*B) 1 s irrational when n is even

(*C) 1 is rational when n is odd

(*D) %Dl2 +1,]=7

I,= 272(sin x)" dx
0

Z 10 10 1
[ [ ZE dX js equal to A, then

olr=1 r=1
(*A) number of zeros at the end of A is 3
(B) number of zerosat the end of A is 4
(C) A = 11.10!

(*D) A = 10.10!

zﬁmoﬂiwwm

ol r=1 r=1

10 1

= [+ =111-101=10.101

r=1 0
Number of zerosatendof A =2 +1=3

Hence (A) (B) (C) (D)

Hence (A) (D)



Lo % +3x+3

6 The value off X IS
(x+1) (x +2x+2)
1
(A%)Z +21n2—tan12 (B)= +21In2—tan! =
4 4 3
(C*) 22— cot1 3 (D*) —% +1In4 +cot 12

[Hint: Numerator=2(x2+2x+2)—-(x+1)]

1 x-1
/n——-dx :
7 zxz—l il equals :

X+1
-1

c (0¥ I %

1 1 X+1
+ = In2 +
1 c(C) 2In v c

1 X —
+c (B¥) Zlnzx 1

1 X —
= In2
(A) 2In X+1

[Hint: put In(x—1)-In(x+1)=t]

1 dx
8 If 1 =J (1 2)” ; n e N, then which of the following statements hold good ?
0 + X
(A¥)2n1 . =2"+(@2n-1)1 B9 1,= T+t
n+1 n 8 4
n 1 b 5
(C)Iz———z (D) I,= 16 18
[Hint: 1.B.P. taking 1 as the 2" and W as the 1% function ]
1+x
< X
© o eaa ™
(A% 5 B) 5

dx
@+ x) (1+x?)
[Hint : Put x = 1/t and add the two integrals ]

(C*) is same as f (D) cannot be evaluated

10 Iff(x)= j w d6,x>0then:

0 sin® @
A f(t) = t+1-1 B*) f =
A M) =m( ) ()()ZJ—
(C) f(x) cannot be determined (D) none of these.
. ou_“j2 sin”0 ou_“j2 do
[Sol. () = 4« ¢ sin?0(l+xsin?0)  ~ dx 3 1+xsin?@

Multiply N. and D". by sec?0 and proceed ]

1 Ifa, b, c e Rand satisfy3a+5b+ 15¢c=0, the equation ax* + bx?+¢=0 has :
(A*) atleast one root in (- 1, 0) (B*) atleast one root in (0, 1)
(C*) atleast two roots in (— 1, 1) (D) norootin (—1,1)

T a b 1
[Hint : { f)dx=Z+5 +c=; (3a+5b+15¢)=0



= B Since f(x) is even = A = C]

T dx T x2 dx
12 Letu= ) 7X4+7X2+1 &v= ! 7x4+7x2+1 then :
(A v>u (B*)6v=m (C*3u+2v=5r/6 (D*)u+v=mn/3

[Hint: putx=1/tinuorv = u=v. Now consider u+v ]

13 If f(x) =j % dt where x > 0 then the value(s) of x satisfying the equation,
1

f(x) + f(1/x) =2is:
(A)2 (B) e (C*e? (D*) €?

/m?x

[Hint: f(x) = =2 =C,D]

14 Let f'(x) = 3x?sin % - X cos%, if x=0;f(0)=0and f(1/x) = 0 then

(A*®) f(x) is continuous at x =0 (B) f(x) is non derivable at x = 0
(C*) f’ (x) is continuous at x =0 (D*) f' (X) is non derivable at x = 0
x*sind if x#0
Hint: f(x) = X
[ ) { 0 it x=0'
15 If Ie“-sin 2x dx can be found in terms of known functions of x then u can be :
(*A) x (*B) sinx (*C) cosx (*D) cos 2x

Sol. Iex.sin 2x dx | IeSi”X.sin 2x dx ,Iecosx.sin 2x dx Iecoszx.sin 2x dx

all can be evaluated Hence (A) (B) (C) (D)

T
16 Let f(x)=tan X — tan®x + tan®x — tan’x + .......... 0, Where X e [01 4j , then which of the following

is / are correct?

T

6 1 T 1
= — f'l —|==
(A%) ! f()dx = g (B) (12} 2
. f
(C*) Lim @=1 (D) f (x) is an odd function
x—-0" X
tan x 1.
Sol. f(xX)= ———==sin2x
[ 9 1+tan’x 2

Now verify the alternatives. ]

17 Which of the following statement(s) is/are TRUE?
(A*®) If function y = f(x) is continuous at x = ¢ such that f(c) # 0 then f(X) f(c) >0 v x e (c—h,c+h)
where h is sufficiently small positive quantity.

(B) Limit |n[(1+%(1+3} ...... (1+ED =1+2In2.
n—o N n n n



[Sol.

(A)

(B)

(©)

(D)

18

[Sol.

19

(C*) Let f be a continuous and non-negative function defined on [a. b].
b
If jf(x)dx =0 then f(x)=0 v x e [ab].

b
(D*) Let f be a continuous function defined on [a, b] such that .[f(x)dx =0, then there exists
a

atleast one ¢ < (a, b) for which f(c) = 0.

The expression f(x) f(c) v x € (c—h, ¢ + h) where h — 0* is equivalent to Lirrg f(x) f(c) which equals
X—>

to (f(c))? because f(x) is continuous.
. f(x) f(c)>0 v x e (c-h, c+h)whereh — 0*.

.1 1 2
We have | = Lim — |nK1+—J(1+—J ...... (1+Eﬂ = L|m—|nH(1+ k)
n—ow N n n n nown ko1 n

n 2
= Lim® In[1+ j [Inxdx =[x(Inx-D}Z =-1+2In2 ~- 0.4,
n—)oon K=l 1
b
Given f(x)>0 = _[f(X)dXZO_

a

b
But given .[f(x)dx:O , S0 this can be true only when f(x) = 0.

a

.[f (X)dx=0 = y=1f(x) cuts x axis at least once.
a

So there exists at least one ¢ e (a, b) for which f(c) =0. ]

X
If f:R — R be a continuous function such that f (x) = Jth(t)dt ,

then which of the following does not hold(s) good?

(A*) f(n) = e” Bnf()=e (CHFO)=1 (DM f(2)=2
R =2xfX) =  mfx)=x2+c —  f(x)= eXe
f(x) = 1e*’

- f1)=0 = 0=le —~ =0

Hence f(x) =0, Vx e R = A B, CD]

X
Let f(x)= Iet-m dt (x > 0), where [x] denotes greatest integer less than or equal to X, is
0

(A) continuous and differentiable v x e (0, 3]
(B*) continuous but not differentiable v x < (0, 3]
©fQ)=e

(D) f(2)=2(e-1)



X X
[Sol. We have f(x)= Jet‘[t]dt = Ie{t}dt, S0
0

X
r jet dt if x<[0,)
0

1 X e* -1 if xe[0,1)
f(x) = jetdt+jet—1dt if xe[lL,2) = f(x)=1 (e-1)+(*1-1) if xe[12)
1 2(e-1)+(*2-1) if xe[2,3)

1 2 X
| jetdt+jet—1dt+jet—2dt if x<[2,3)
0 1 2

Clearly f(x) is continuous ¥ x>0 but not differentiable vxeN = (B)
Alsof(2)=2(e-1)=0=2(e-1) = (D) ]

sinX + 2sin? xcos x) + cos x(L+ 2sin2x) — 2sin® x
20 Z( ) ( ) dx equals

sinx(1+ sin2x)

(A) —-x + In|sinx| + 2In|sinx + cosx| + ¢
(*B) x + Injsinx| + 2In|sinx + cosx| + ¢
(C) Injsinx(1+ sin2x)] - x + C

(*D) In|sinx(1+ sin2x)| + x + C

Z (sinx + 2sin? xcos x) + cos x(1+ 2sin2x) — 2sin® x

Sol. sinx(1+ sin2x) o

Z sinx(1+ sin2x) + cos x(1+ sin2x) + 2sinx(2cos? x — 1) dx

sinx(1+ sin 2x)
= X + In|sinx| + In|1 + sinx| + ¢
= X + In|sinx| + 2In|sinx + cosx| + ¢
A

21 In a given figure, area of shaded region can be obtained by =1

(*A) 2|f(X)—g(X)IdX (B) 2|f(X)+g(X)IdX %

a a = — .
(*C) Z[If(X)I+Ig(X)I]I dx (D) 2 [IfCl-lg(x)1] y=9

Sol. f(x)>0,9g(x)<0 for yX e (a, b)
and f(x) > g(x) Hence (A)
[f(x)] = f(x) and |g(x)| = -g(x) Hence (C)
Hence (A) (C)



ﬁdx

22 Letl, = _[ n(n=123... ) and Lim I =1, (say), then which of the following statement(s)
0 1+x n—w
is/are correct? (Given : e = 2.71828)
(A" 1 > 1, B 1L,<l, CH I+, +1,>3 (DM 1, +1,>2
[Sol. Wehave I,=In(1+ 3)
_ T
I, = 3
1 NE]
. . dx dx L
— Lim ; _ Lim + — -
IO_n%oo In_n»oo[z[]_.;,_xn Z'L.]_.;,_Xn }_b[d)(l
Zero
Hence 1, = 1. Now verify all alternatives.
PASSAGE 1
Let f (x) be a twice differentiable function defined on (- o, ) such that f (x) = f (2 - x) and
Elj _ Elj _
f 5= f 4 =0. Then
23 The minimum number of values where f "(x) vanishes on [0, 2] is
(A) 2 (B)3 (C)4 (D)5
1 , 2
24 If'(1+X)X e dx s equal to
-1
(A)1 (B)n (€2 (D)0
1 2
25 j f(1—t)e ™ dt — j f(2—1)e®™dt is equal to
0 1
2
1 t
(A JF Ot ()1 ©)2 O
0
[Sol. (1)
fX)=f2-x) = fF'X)=-f'2-X) ..(1)
. 1
Putting x = 50 we get

(3 (3

Puttingx =1 in (1)

f'(1)=-f'1) = f'(1)=0

f'(x) = 0 will have atleast five real roots in [0, 2]

S f"(x) = 0 will have at least four real roots in [0, 2]

)

Replacing x by 1 + x in (1), we get
f'A+x)=-f'(1-x)



1
Let 1= |F'@Lex)xeX dx - 2)
-1

1
| = If'(l—x) x2e¥" dx

-1
1 2
1=— [Fa+x)x% dx (3 (f L+x)=—F' (1-%))
-1
from (2) + (3), weget 21=0 = 1=0
3)
1 2
Let 1= [f-te > dti—[f(2-t)e® " dt
0 1

1 2
_ J‘f(l_ 1- t)e—com(l—t) dt _J‘f (2- t)ecosmdt (in Ist)
0 1
1 2
= [f@emdt-[f (e ™dt (. fr-1)=f()
0 1
2 1
jf(t)ecosntdt _o J‘f(t)ecosﬂdt ( f (2 _ t)ecosn(z—t) =f (t)ecosnt)
0 0

~ j'f(t)ecosﬂdt _ j‘f(t)ecosﬂdt
1 0
1=0
2
!fﬂmmmtzo {" F@-9=-f@®} ]
PASSAGE 2

X
Let g: R — R be a differentiable function which satisfies g(x) =1+ .[g(t) dt and g¢g'(0)=1

0
26 The value of g (In10) + g' (In 10) + ¢g" (In 10) is equal to
1 1
J— * R
(A)0 (B) 15 (C*) 30 (D) 55
-1 s
27 The value of definite integral j [Zg(rx)} dx is equal to
—3\r=1
(A)In(1+e+ed) B In(1+el+e?

(C)In(L+e+¢€d (D) (L+el+e?



28

[Sol.

(i)

(iii)

Number of solution of the equation (- x) = f(x) is equal to
(A)0 (B%)1 (€2 (D)3

We have g(x)=1+ Jg(t) a .. 1)
0

Now, on differentiating both the sides of equation (1) with respect to x, we get

gM=9x) 2)
But g(x)=0 (Not possibleas g(0) =1)

So, j%((:(()) dx = jldx = In (g(x)) =x+A

A=0 (As g(0)=1)
Hence g(x) = ¢&*

Hence g (In10) +g' (In10) + g" (In 10) =10 + 10 + 10 =30

We have f(x) + f(2x) + ........ o = e¥+eX+e¥ .0 =
If x<0 then eX<1.

-1 » -1 Xd
j [Zg(rx)} dx .[ f_e))((

3\r=1 -3

Fn el
In (1+2+elzj

As f(-x) =f(x) gives e X=¢* = e =1
x=0
Hence number of solution of given equation is one.

PASSAGE 3

29

[Sol.

Consider the function defined on [0, 1] - R
Sin X — X oS X
f(x) = 2 if x0andf(0)=0

1
j f(x)dx equals
0

(A*) 1 -sin (1) (B)sin(1)-1 (C)sin (1) (D) -sin (1)

1 1 1

Jsmzx dx—JCOSde = sin x[—lj
o X X X

X

1 1
1 oS X
+ Jcosx—dx - .[—dx
0 0 0 X

. 1
__ {w} = (1) - sin (1) Ans.]
X Jo



t

1
30 Lim —| f(x)dx equals
t—0 t 0
(A) 1/3 (B*) 1/6 (C)1/12 (D) 1/24
t t .
Sin X — X €0S X
! f (x) dx JTdX
Lim=———— = Ljm 2
ol Iy S =i
using L'Hospital's rule
| Lim S|nt2—tcost
t—0 tc-2t
Lim cost(tant—t)
~ 150 213
1. sec’t-1 1
= —Lim = —
2 t50 32 6
PASSAGE 4
Definte integral of any discontinuous or non-differentiable function is normally solved by
the property I x)dx = I dx+.[ x)dx, where ¢ €(a,b) is the point of discontinuity
or non-differentiability.
31 The value of A= Lw [Cosec'lx]dx, {where [.] denotes greatest integer function}, is equal to
(A*) cosecl-1 (B)1 (C) 1-sin1 (D) none of these
_(” -1
Sol A_L [cosec x]dx,
cosecl o)
= .[ ldx + I 0 dx
1 cosecl
32 The value of B= Lmo [sec'1 x]dx {where [.] denotes greatest integer function}, is equal to
(A) sec 1 (B*) 100-secl (C) 99-secl (D) none of these
100 secl 100
Sol j[sec x}dx = j 0dx + Jldx 100-secl
1 secl
33 The value of integral I;[tan'lx]dx, {where [.] denotes greatest integer function},is equal to
(A) tan 1 (B*) 100—tan1—secl
(C) 99-secl (D) none of these
100-secl
Sol [ tan™ x dx =100~ tan1-secl

cosecl-1

10



Assertion reasoning

34

[Sol.

35

[Hint

36

Sol

1
| 55
Statement-1: Letl = J(l—x5)"dx_Then 10 - 22
"o iy 56

Statement-2: If u (x) and v (x) are differentiable function, then Iu dv =uv - Ivdu + C,

where C is constant of integration .
(A) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for statement-1.
(C) Statement-1 is true, statement-2 is false.
(D*) Statement-1 is false, statement-2 is true.

1 1

11
I, = j(l_x5) 1dx = (1_X5)11.X]f) +11j(1—x5)1°5x4-xdx
0 l 0

1 1
5)11
I, = 0- 55 (1-x*)*°(1-x* ~1)dx =—55£(1—X )X 4551
0

lyp _ 56

561, =551, = l, o5 |

Statement-1: If f(x) =j Int 5 dt(x > 0) then f(x) = —f[lj
1+t+t X

_ _I-Intdt fllj_l(lnx)z
Statement-2: If f(x) = I 11 then f(x) + <) "2

(A) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for statement-1.
(C) Statement-1 is true, statement-2 is false.

(D*) Statement-1 is false, statement-2 is true.

1 i Int 1 1
(XJ jl 1+t+t? ; putting t Z'’ [xj 09

Statement 1:1f x >0,x =1 then I(|nge—(|ogxe)2)dX=X|nge+C

Statement 2: Iex (f(x)+f'(x))dx =e*f(x)+C and e' =x iff t = ¢nx
(A*) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for statement-1.

(C) Statement-1 is true, statement-2 is false.
(D) Statement-1 is false, statement-2 is true.

I(Iogx e—(log, e)z)dx

:j[mix_(gnt(f}dxzj(%_t%) e' dt {Where t = /n x}

et

=_+C=L+C=xlogxe+C
t /nx

11



37

Sol

tan~tx

Statement 1: .[Ztanflxd(cot’lx)z +C where c is the constant of integration.

/n2

d
Statement 2 : &(aX +C)=<':1X /ma where c is any constant.

(A) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for statement-1.
(C) Statement-1 is true, statement-2 is false.

(D*) Statement-1 is false, statement-2 is true.

Since cot™x = g— tan* X,
d(cot’lx) = —d(tan’lx)

tan~tx

/n 2

hus [2 0o )2 ) -2 Lo

Statement -1 is False
Statement -2 is True.

Match the column

38

[Sol.

(A)

(B)

Column-I Column-11

2n b
(A)  Let f(t)= Ji—sint,then .[f(t)dt - .[f(t)dt, is equal to P 2
0 0

X X
(B) Forx =2, if jex(“‘x)dx =2, then Jxex(“"‘)dx is equal to Q) 4
4-x 4-x

X
(C)  Let f be a differentiable function on R satisfying f(x) = x? + .[tf(t) dt. (R) 6
1

f(2)

e2

If £(0) = —1 then the value of is equal to () 8

[Ans. (A) Q; (B) Q; (C) P]

T T T 2n
1= [f(t)dt+ 2jf(t)olt - [f(t)dt = [Vi-sint dt
0 T 0 m

Put t=m+Yy, we get

T T

| = J,/l—sin(n+y) dy = J,/1+sinydy = j[[
0 0

0

cosy+sinydy
2 2

2
Put %ze — dy=2d0 = 2J(cos@+sin6)de =4 Ans.]
0

X
Let 1= [xe*“ " dx (D)
4-x

12



(©)

39

Sol.

X
Also, 1= [(4-x)e“Mdx ()
4-x

X
Adding (1) and (2), we get , 21 = j4 eX"¥dx = 21=4x2, s0 1=4Ans]
4-x

Differentiate given relation w.rt'x'toget f'(x) =2x +xf(x) = ' (X) = (2 +f(x))x

Lety = f(x) then = = 2x + xy or — =xd
ety = f(x) then i - X xyor2+y—x X

2 2 x?

X R
:>In(y+2)=x7+C = y+2=e? = y=|e?-2

(As C =0 beacause f (0) =-1)

2

X
So, y'(x) = xe?

"(2
Hence ye(z) =2

Letl; =Itan xtan(ax +b)dx and I, =Icot xcot(ax + b)dx

Column-I Column-11
cos(x—b
(A) value of I fora=11s (P) x—cotb ¢n ¥+C
COS X
(B) value of I, fora=11is (Q) cotb /n _ﬂi—x+c
sin(x +b)
(C) valueof I, fora=-11s (R) cotb /n [ﬂ]—x+c
cos(x +b)
value 0 ora=-1is Xx+cothin| —— |+
(D) value of I, f 1i S) b [ SInx ] C
sin(b—x)

I, = Itan X tan(ax + b)dx
(A) fora=1,

Iy =Itan X tan(x + b)dx
tan b =tan [(x+b) — (X)]

tan(x +b) —tanx
~ 1+tan(x +b)tan x

13



tan(x +b)—tanx —tanb
tanb

or tan (X + b)tan x =
I, = L_[ (tan(x +b) — tan x — tan b)dx
o117 tanb

—logcos(x +b)+logcosx —x tanb]+c

1
tan b[

or Il=cotb€n[ﬂ] -X+C
cos(x + b)

tanA+tanB

+B)=—————
tan(A + B) 1-tanAtanB

B)1,= Icot x cot(ax + b)dx

fora=1
cotb =cot (X +b) —Xx)

cot(x + b)cotx +1
cotx —cot(x + b)

coth =

orcot (x+b)cotx= cotbcotx—cotbcot(x+b)-1

orl, :j(cotbcotx—cotbcot(x+ b)—1)dx

= cot bjcot xdx — cot bj cot(x + b)dx — Il.dx
=cot b log (sin x) — cot b log (sin (x + b)) —x
=cotb log _SIL—
sin(x + b)
(C)fora=-1

Iy =Itanxtan(b—x)dx
tanb =tan (x + (b — x))

tan x + tan(b — x)
~ 1-tanxtan(b—x)

tanb —tanx —tan(b — x)
tanb

tanx tan (b - x) =
I, = LI (tanb —tan x — tan(b — x))dx
o1 = anb
1
= ——[xtanb +log cosx — logcos(b— x)]+¢

tanb

COS X

=x+cothlog ——+
cos(b —x)

14
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(A)

(B)

(©)

(D)

Sol.

(A)

(B)

(©)

(D) I, =Icotxcot(ax+ b)dx

fora=-1

cotb=cot (X + (b-X))
cotxcot(b—x)-1

~ cotx+cot(b—x)

or cot x cot (b —x) =cot b (cot x +cot (b—x)) +1

orl,= I[(cot b(cotx +cot(b —x)) +1]dx

= cot b{log&}x

sin(b—x)
Column -1 Column - 11
sin X — CcoS X e 3n
I = dx, where — < x < —. ;
If jSInX cosX| 4 8 (P) sinx

then | equal to

x? 1.(x*+1
X dgx==f LC,
It I(x3+1)(x3+2) 3 (x3+2) Q) x+c
then f(x) is equal to
If Isinlx.coslxdx=f1(x)[72tx—xf1(x)—2\/1—x2}+2x+C, (R)  n|x|
then f(x) is equal to
If j )+C, then f(x) is equal to (S)  sintx

A—)Q,B—)R,C—)P,D—)R

b8 3 .
If Z<x <?, then sinx > cosx

sin X —cosx
-[smx COSX| =.[1.dx=x+c
xPdx 1 e, 1 1 1, X+l
-[(x3+1)(x3+2)_3 ng (x3+1 X3+2)dx_3€n x° +2

f(x)=(n|x|
_[sin’1 xCcos ™t x dx = I[nsin1 X —(sin’1 x)z}dx
2
= g(x sin™ X +v1—x? )—(x(sin’1 x)2 +sin 7t xy1-x2 —x)+ c By parts
= sin1xBx—xsin1x—2\/1—x2}+72t\/1—x2 +2X+C

f*(x) =sin™ x,f(x) =sin x

15



(D)

jd—x =/n ‘Kn \XH +c
x /n x|

f(x)=/n|x].

EXERCISE 1(C)

Subjective type

[Sol.

[Sol.

[Sol.

Consider the polynomial f(x) = ax? + bx +c. If f(0)=0, f(2) =2,

2
then the minimum value of j
0

.

f(x)|dx is [Ans. 2]

£ ()|dx >

f' (x> [ f(2)| =2

2
j f'(x)dx
0

T
0
Let f(x) be acontinuous function on [0, 4] satisfying f(x) f(4 -x)=1.

dx is [Ans. 2]

4
The value of the definite integral J
o1+ (X)

4
Letl= |
0

Now on applying king property in (1), we get
! 1 } f(x)

= E[1+f(4—x) dx, putf(4-x)= m = | = Of(X)+1 dx .(2)

1 dx
1+f(x)

(1)

4
Now (1) + (2) = 2|=jdx = 1=2
0

In2
Let T= |
0
the value of p + g is [Ans. 15]

26> 12X -1

e peX X1

dx, then e’ =§ where p and g are coprime to each other, then

In2
(36 + 262X —eX) — (e + X —e* +1)

e 42X _e¥ 41

In2
0

We have T =
0

dx = [In(e3x +e2X —gX +1)— x]

11 11 mtt 11
= (In@+4-2+)-In2)-(In2-0) =In - -In2=1In " =el=e 4=

16



Sol.

[Sol.

Sol.

9)
If Tf(t) dt=x*+cosnx+1 Vv x>1, where g(x) is inverse of f(x). If f(3) = 4,
0

then f'(3) = % where p and g are coprime to each other, then the value of p + g is

[Ans. 3]
9)
Z(f(t) dt = x? + cos(nx) + 1
1
f(g(x)). g'(x) = 2x — mwsinnx
since f(x) and g(x) are inverse of each other f(g(x)) = x
X g'(x) = 2x — ©sinx
substituting x = 4
4g'(4)=8= g(4)=2
(3=
Hence f'(3)= 5
X
Let f: (0, %) — R be a continuous function such that F(x) = Jt f(t)dt
0
12
If F(x?) =x*+ x> then the biggest prime factor of the value of Zf(rz) is [Ans. 73]

r=1

x2

We have F(x2) = jt f(t)dt =x* +x° (1)
0

On differentiating both the sides w.r.t. x, we get
2x (x?) f (x?) = 4x3 + 5x*

5
= 0O =2+ X (2)

12 12
RBE Z(2+gf) =24+ [2}(12)2(13) =24+ (15)(13) = 24 + 195 = 216
r=1

r=1

12
Hence Y f(r®) =219

r=1

x-1
I_

= mdx = A/n(x —3) + B ¢n (x - 2) +c, then find the value of A + B.

[Ans. 1]

x-1 2 1
I=j(x—a)(x—z)dxzj[m_x—z}dx
= =2/ xX=-3)-In(x=-2)+cC
so A=2,B=-1
~ A+B=1

17



7 Let f(x), g(x) and h(x) are continuous function in [0, a] such that f(a — x) = f(x) ,

g(a—x) + g(x) = 0 and h(x) + h(a — x) = 3, then the value of

[Ans. 3]

Sol. I=Zf(x).g(x).h(x)dx
0

f(a—x).g(a—x).h(a—x) dx

0
zf(X)-(—g(X))-(3 — 2h(x) )dx
0

=3/ f(x)-9(x) dx+22 f(x).9(x).h(x) dx

Z
|

=3/ f(x).09(x) dx+ 2

p—

0
= 32 f(x).g(x) dx
0

32 f(a—x).g(a— x) dx

0

8 Iff(x) + f(x +4) =f(x +2) vxeR and JZf(x) dx =10 then find the value of Tf(x) dx  [Ans. 50]
3

10

Sol. f(x)+f(x+4)=f(x+2) ... (i)
replace x by x + 2
fx+2)+f(x+6)=Ff(x+4) ... (i)
(i) + (i) = fx) +f(x+6)=0 ... (iii)
replace x by x + 6
fx+6)+f(x+12)=0 ... (iv)
(iii) = (iv) = f(x) - f(x +12) =0

hence f(x) is periodic with period 12

32
JZf(x) dx = zlf(x) dx= [ f(x) dx=10

3 3 0

10460
Also ?f(x) dx = Zf(x) dx = SJZf(x) dx =50

10 10 0



Sol.

10

Sol.

11

[Sol.

12

Sol.

1
If I b p /n(qe — 1) — 1, then the value of p + q is [Ans. 3]
0

2 -1

1 1 X X 1 X

IdX :J‘Ze—2e+1dX:J‘ 2e _1lax
5 2e* -1 : 2e* -1 2e* -1

0
=[/n(2e*-1) = x|, =/n(2e = 1) -1
=>p=1;q9=2

g

If Iercosx-cos(x +r8inX)dX =S then the value of S is [Ans. 0]
0

cos(X + rsinx) = cos x . cos(r sinx) — sinx. sin(rsinx)

T
N je"“*.cos(x +1sin x) dx
0

e"** {cos x.cos(rsin x) —sin x.sin(r sin x) }dx

1 1
Oy Oy

. 17 . . .
e"*®* cos(r sin x).cos xdx +—Ier°°sx(—r sin x).sin(r sin x) dx
r
0

T 4
. 1 . . .
= Je’“’”.cos(r sin x).cos xdx +=| |€"*®* .sin (r sin x) \Z - _[e’“’” cos(r sin x)r cos xdx
r
0 0

1 rcosx i : d 1 -r r
= —[e"* sin(rsinx) | = ?[e 0)-¢.(0)]=0

2t/ -

sin x

If the two lines AB : [J[x +1jdXJX +y=3t and AC: 2tx+y=0 intersect at a point A, then
0

. . . Y . .
x-coordinate of point Aast — 0, is equal to a (p and g are in their lowest form).

The value of (p +q)is [Ans. 5]
. 3t . t 3 3
Xp= LM 7 sinx =3 b 2inx . .sin2t 2
j(+1)dx—jl.dx j—dx 2 >
0 X 0 0 X t

10

If J= Jsgn(sin nx)dx , Where sgn x denotes signum function of x, then the value of 10J is
0

[Ans. 0]

10
J= Isgn (sin x) dx
0

19



2
=5 Jsgn (sin x) dx (As sgn (sin ntx) is periodic with fundamental period 2.)
0

=5j1dx + Sj.—ldx =5-5=0
0 1

V2 +1 4 2
13 The value of j XJ;—XJFZZ dx is [Ans. 2]
J2 -1 (X +1)

[Sol. Let x=tan®

sec* 0—sec?0+2

- sec?0do =
sec” 0

(sec2 0-1+2c0s0 )de = (sec2 0—1+1+cos 26)d6

1
o] 8 —o|¥
o] 8 —mo|¥

o] 8 —mo|¥

L

3n
sin 26} 8 _

sec? 0+cos20 do = {tan6+ =2

n
8

Il
© | q ——y00

y(x)

d .
14 Giveny (0) = 2000 and Y 32000 - 20y?, then find the value of Lim

i - 10 [Ans. 4]
dy
[Sol. We have vl 20(1600 — y?)
dy
————=20|dx
= oy =l
i|n40+y ' In40+y
=80 40—y =20x+C" or 40—y =1600x +C
40+y  Kel600x
— — aC
= 20—y = ., Where k = e* (let)
2y Kel600x _q
= 90" PRI (using componendo & dividendo)
_ [k — g1600x
timy=eotn <o
15 A continuous real function f satisfies f(2x)=3f(X) Vx e R
1 2
If .[f(x) dx =1, then the value of definite integral Jf(x) dx is [Ans. 5]
0 1

[Sol. Wehave f(2x)=3f(x) (1)

1
and Jf(x)dx:l (2)
0



16

[Sol.

17

[Sol.

1
1
From (1) and (2), gff (2x)dx =1
0
12 2 1 2
Put2x=t, =[f()di=1 = [thdt=6 = [f(dt+[f(t)dt=6
60 0 0 1
2 1
Hence jf(t)dt:G—jf(t)dt =6-1=5
1 0

Consider a polynomial P(x) of the least degree that has a maximum equal to 6 at x = 1, and a minimum
equal to 2 at x = 3. The value of P(2) + P'(0) is [Ans. 13]

The polynomial is an everywhere differentiable function. Therefore, the points of extremum can only
be roots of the derivative. Furthermore, the derivative of a polynomial is a polynomial. The polynomial
of the least degree with roots x, = 1 and x, = 3 has the from a(x - 1) (x - 3).

Hence P'(x) = a(x — 1) (x — 3) = a(x? — 4x + 3) since at the point x = 1, there must be P(1) = 6, we have

X X 3
P(x) = JP'(x)dx+6 = a.[(x2 —4x+3)dXx + 6 = a[%—2x2+3x—%J+ 6
1 1

The coefficient 'a' is determined from the condition P(3) = 2, whence a = 3.
Hence P(x) = x3 — 6x? + 9x + 2

NowP(2)=8-24+18+2=28-24=4

Also P'(x) =3(x*-4x+3) = P'(0)=9

S PQ)+P(0)=4+9=13

1 1

If f(x)=x+ jt(X +t)f(t)dt, then the value of the definite integral _[f(X) dx can be expressed in the
0 0

form of rational as g(where p and g are coprime). The value of (p +q) is [Ans. 65]

1 1
f(x)=x+ x[tF()dt + [t*F(t)dt
0 0

1 1
f(x)=x(1+A)+B where A= [tf(t)dt and B = [RR{OL:
0 0

1 3 ! B .|
Now A= jt[t(1+A)+B]dt = —(1+A) + —t?
0 3 2 o
0
1+A B
A==—+o = 6A=21+A)+3B = 4A-3B=2..(})
1 4 37!
_ t*(1+A) Bt 1+A B
= | ?[tA+A)+B]dt = ———2+ —— Py
Again B .([[(+)+] 4 3 4 3

12B=3+3A+4B = 8B-3A=3 ..(2)

21



(1) x3 gives 12A-9B =6
(2) x4 gives -12A+32B=12

adding
23B =18 B_E
= - = - 23
2+3B 25
A: = —
= 4 13
1 1
ff(x)dx:f{(1+A)x+B}dx
0 0
1+25+36
_1+A+B_1+A+ZB_ 23 %_E
2 2 2 23

3
18  Letl= ﬂ (x—1)(x—2)(x—3)|dx . The value of Iis
1

3
[Sol. 1= j\ (x—D(3-x)(x—2)]|dx
1

let X = €020 + 3 sin%0
dx =2sin 26 do

X—-1=2sin?0 ; 3—x=2cos?0and x—2 =c0s20 + 3sin?0-2=2sin0-1=

/2
/2
- IZsin326 [cos 20|d0
0
put 20 =t
n dt /2
= IZsin3t \cost\— =2 I(Sin3t-cost)dt
0 2 0

put sint=y

1
| = 2.[y3dy =2
0

[Ans. 2]

/2
| = .[‘25in6-200526-00526‘25in 20d0 = .[4sin26-00526-25in26\00526\d6
0 0

22



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]



Q.1

dx

Sol. |:j

X X X
cot_.cot_.cot—
2 3 6

X X X
= jtan—.tan—.tan— dx
3 6

DX X_X
2 3 6
tan [uj _tanX
2 3
tan [uj _tanX
2 3 6

X X
tan — —tan —
1+tan—tan— 6

2 3

X X X X, X, X
or [tan——tan——tan—=tan—tan—tan—
6 2 3 6

orl= I[tan%—tan%—tan%j dx

/n [SGCXJ /n [SEC Xj n [SGC Xj
_ 2 3 6

1 B 1 B 1

+C

2 3 6

or|l=2/n [secij -3/n [secij —-64n (secij +C
2 3 6




X
SeC” —

X
>
[2 —sec? Xj [2+ sec? Xj
2 2

1
—_—
—
QD
>
|

N

X X
tan = sec® =
2 dx

4—sec 5
2

put [sec X =t
2

2 z Xt z ld dt
= X - — x —dx=
or SEC2 sec2 an2 2 X

X_ X
or seczatanzdx:dt

or I=sin1[%se02§j+c Ans

Q.3

Sol. JK”V”(HB

- dx

1+Xx
a2 o
P 1

[1—x] y (1-x) -1+ x)(-1) dx — dt
1+ X (1-x)?



1
—_—
=
o
—
+
—_—
f—o-Nl =
o
—

1
—
|
— |
+
(]

NECECR

Q.5
sin(x—a)
Sol. 1= I,/mdx

B I\/sin(x—a)xsin(x—a) i

sin(x +a)sin(x —a)

sin(x—a) dx

Jsin? x —sina

_ sinxcosa cosxsina
—J. dx —J. dx
J1-cos?x —sin%a Jsin? x —sina
sinxcosa cosxsina

dx

) I\/(l—Sinza)—COSZX _IJsinzx—sinza

|- sin X cosa dx I _J- cosxsina
1~ 2~ ) 3
Jeos?a - cos? x Jsin? x —sina
putcosx=u putsinx=v
—sinxdx=du cosx dx =dv
du ina dv

:_Cosajﬁ :J.&

cos“a-—u JvZ —sin’a

__, [cosx _ _ — —
=—cosasin~ =sina Kn‘smxm/sm X—sina

Ccosa

dx




I ('[3+l)
(% + 1)
ot (t3+1)
_6~[ t2+1
t° +t?
- 6~[ t2+1 d
_ 6J-(t2+1)(t3—t+1)+(t 1)
- +1

3 (t-1)
6[[0 —t+1)+ t2+l}dt

oI 5z diEe e

t* t? 1
_|1=6]| ———+t+=/n(t*+1)—tan't |+c
4 2 2

Q.8

Sol. 1= [sin” 1/
a+X

put x=atan?0
dx=a2tan0® sec?0do

i atan®0
- jsmﬂ/—z a.2tan 0 sec? do
a-+atan?e

= ZaIsin‘l(sine)tane.seCZG de
= ZaIO. tan 0.sec® 0 do

=2a [ej tan 0.sec® 06d0 —I(l.j tan O sec? e.de) de}

= 2a [ejtdt—j(jt.dt)de} puttan 0 =t

2 .t
= 2a {9 5 de} sec?0 do = dt



Q.11

Sol.

Q.12

Sol.

1
puténx:t:;dx:dt

I = Itan t.tan(t—/n2) tan(/n2) dt

I :I(tant—tan(€n2)—tan(t—€n2))dt
= /nsect—ttan(/n2) — /nsec(t—¢n2) +c

= /n (sec(/nx)) — /n(x). tan (/n2) — /n [sec[ﬂn gD +C

I jz (x* =1)dx
T e axt —ax +1

J-z (x —1)dx1 _.[2 (x2*-x> i

1 —J1 _ny2 -4

1
put 2 - 2x2+ x4 = 2= (x3 - x9) dx = 3 tel

whenx=1 thent=1

&
5
x=2 then t—z
_ Lty (5 ) 1
291 ¢ 2\ 4 8

sin X

- d = YN
Given d_x(h(x)) "~ cos?(cosX)



nl2

sin? x cosx dx + 3a? J. sin x cos” x dx
0

nl2

/2 /2
—J. sin3xdx+a3J. cos3xdx+3aJ.

0 0 0

m/ n/2

2
(1-cos®x) cosxdx+3a2J. (1—sin®x)sin x dx
0

= g+8.3.E+3a J.
3 3

0

/2 i TC/Z /2
'2:_[ X.CO0SXdX = X. sIin X 0 _I sin x dx

0

I2:xsin n/2+cosx /2
0
T
IZIE_l
therefore I=1, - 4a 1,
n—2
2 2a° , [ 4a® (n—Zj
2=—+—+a+a" —
3 3 T—2 2
2 2a°
2= "+"—_a+a?=2a3+3a2-3a+2=6

3 3

A
23+ 3a2-3a-4=0 <a2
a3

a, +a,+a,= 3
1 2 37 7 4
2

S0 = (a; +a, +ag)2 = a? +al+al+ 2(a;a, + a,ay + a )
a3, +8,8;+858, ==
) 21

Q.15

nl4 2
COS X
Sol. u= ——— | dx
0 SINX +COSX



x+44

2 X2
:2I —dx—ozzj
0 \Xx*+4 Nravs

x> +4

2 2
- \/x2+4dx—8j 1 dx
2-[0 o X*+4

Z[ZVX +4+- fn(XJrVX + )} —8/n (X+Vx*+4

= 42 - 4i(V2 +1) Ans

2

Jai+xidx == \/a + X2 +%én(x+\/x+a2)+c

J.mdx m(x++/x*+a’)+c

0.18 J‘ﬁ 2x7 +3x° -10x° - 7x® -12x* + x +1

dx
x2+2

dx

V2 oxT _10x° —7x3 + X V2 3% _12x% +1
2 X" +2 ) X2 +2

ﬁSx —12x%+1
:0+2I —d

x2+2

v v
2.[ 3x° (X _4)+1 =ZI (3x2(x2—2)+ 21 jdx

X“+2

V2 1
= 2.[ (3x4 —6x° + de

2
0

X +2
3x° 1 X
=2l = —2x*+——tan-
( 5 V2 (ZD



Lsin VX
dx
Q.20 Io X2 —x+1
Sol. Putx=sin20 = dx =sin20d0

. J-“’Z (0sin26)
~Jo sin*0-sin’0+1

T .
- lez (2—ejsm26

o C0s*0—cos?0+1

Y .
——0sin20
_ J~Tc/2 [2 j

o (1-sin®0)* —(1—sin’0)+1
1) + (2) ©/2

) o n/2 sin 20
I_2 o sin“0—sin0+1

put sin20=t

()

iy (’;—ej sin20
doe = .[ do

o sin*0-sin?0+1

t—=
2

2I—£1 dt _EJ‘I dt
C2JotP-t+l 2Jop g2
(2]

0

@T

2

2



Q.22

Sol.

| =z /n2 Ans
"8

1/n 1/n
Letl= I (2007sinx) | x| dx + I (2008cos x) | x | dx
1 1

odd vanish

1/n 1/n
I = I (2008cosx) | x |dx = ZI ((2008) cos x)x dx
1 0

1/n
=2. 2008 I X.COS X dx
0

1/n

=2 2008 l:x.sin x|2’n —j sin xdx}

0

= Fsinlwosl—l}
=2.2008 n N n

utn—l
P y

. siny+cosy—1
:2.2008|yg[1{y yyz . }

= 2.2008{1—Iim1_cosy}

y—0 y2

= 2.2008.. % = 2008 Ans



:I J1+2(1+cos2x) +4cosx dx
0

:I J1+2.2c0s% X +4cos X dx
0

:I J4cos? x+4cosx +1 dx
0

= I |2cosx+1|dx = 2\/§+5_"
0 3

s
= —++12

3/5

T
compare with (E +Jw J then

3
k= E;WZIZ

9
24 w2= —+144
S0 k* +w o5

3609 An
-5 O
Q.25
1
(1-x?)
Sol. :I . — dx
o L+x +2x)\/x+x + X

1 2
putx+ —+1=t
X



Q.27
Sol.

Q.28

Sol.

put X =sin6 = dx=cos 6 do

when Xx=0=0=0

& —1>0=—
x=1=6=7

/2 . o .
|:J‘ sin*.4n(sing) oo
0 cos0

/2
— j (M).énsin 0do
0 2

l nl2 l nl2
- — /nsin0do —— €0s 26 /n(sin0)do
2 0 2 0

- nl2 /2 .
2
_ YTz ) -t nsing SN2 _I c0s sin20 4
2 2 2 |, , sing 2

/2
1 T
=- %€n2+ 5 I 003290'9:5 (1-(n4) Ans
0

| = ™ (sin®0—cos® 6 —cos? 0)  sin O+ cos O+ cos? 0 2007d6
sin?@cos’ 0 sin0coso

nl4

/3
= I (tan ©secH—cot O cosecO—cosec’0) (sech + cosed + cot0)2007 do
/4

put secO + cosecO + cotO +t

(sech tand — cosec cotd — cosec? ) do = dt

when 6 =n/4



Q.30

Sol.

2l .
- (n+3).2I SN 4w
0

1+ cos® X

put cos X =t = —sinx dx = dt

where Xx=0=>t=1
&
=2 =51=0
x—2:> =
1
dt
=(n+3).2
(m+3) I01+t2

Rt s
= (n+3)tan lt‘o = (n +3) 3

dx (1)

| = " (ax +b) secx tan x
o sec’+3

usepropj- f(x) dx=J- f(a—x) dx
0 0
" (an —ax +b) sec x tan x

= dx
I J-O sec’ X +3 ~(2)

1)+

. " (am+ 2b)sec x tan x

> dx
0 sec”X+3

2n T
use prop j- f(x)dx=2 j- f(x)dx
0

0

/2
21=2an+2b) | SECXIANX g
o Sec’+3
put sec X =t = sec x tan x dx = dt

when x=0=>t=1 &



Exercise 111

1 If the derivative of f(x) wrtx is ‘;O(SX); then show that f(x) is a periodic function.
()= CoS X
Sol  Given f(x) < f(x)- f(x)=cosx

Integration both sides w.r.t.x ( f (x))2 =sinx+c

f (x) =++sinx+c where, ( c e Real constant n=+1)

1 .
2 Find the range of the function, f(x) = j Ldtz .
‘1 1-2tcosx +t

1

sinx dt
Sol. fX)= | ———
) Jll—Zt cosx + t?

. ! 1
=sin X 5 5 5 dt
4t —2tcos X +cos” X +1—cos” X

. 1 1
:sme s
1(t—cosXx)” +(sinx)

1
=sinx L tanl[t_COS X]
- |sinx| sinx

-1

sinx L[ 1—cos x 4 —1-cos x
= — tan - —tan”| ———
|sinx | sin X sin X

25in2 >
_ sinx tant 2 +tan1(1+cosx)
" si . X X i
|sinx| 2sin X cos X sin X
2 2

s!nx tanl(tan5 +tan1(cot5
— |sinx]| 2 2

sinx [ _1[ xj _1[ [n XD\ © sinx
=7 tan™| tan—|+tan"| tan| ——— -
jsinx|{ 2 2 2))) = 2 [sinx|

Nt -ian’s [YA € Ecovcaronevrio Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 1



3 A function f is defined in [-1, 1] as f'(X) =2 xsin % — €05 %; x=0; f(0)=0;
f (1/7) = 0. Discuss the continuity and derivability of fat x=0.

Sol. f'(x)=2xsin 1 cos l,x;tO
X X

f(x) :J.szinl—cos1 dx
X X

= ZJ.xsin1 - J.cosldx
N N

2 2 _
=2 X—sini—jx—.cosi.[—}jdx—jcosldx
2 X 2 X \X X

1 1
=x2sin — +Icos—dx —J-cosldx +C
X X X

1 1 1 .
f(x)=x2sin —+c f| =] = —sinn+c
X LV

c=0
- - Z - 1
RHL Limf(x)=Limx“sin—=0
Xx—0 x—0" X

LHL Limf(x) = Limx®sin 1_ 0
x—0" X

X—0"

f(0)=0

as f(x) is continuous at x =0

xzsinl—o
T0-FQ) _ | X Limxsint—
78 Lim——X _ Limxsin—=0

RHD I;lgn X—0 ~ x0°  xX-0 R X
LD Lin {0~

xzsini—o 1
= Lim——X = Limxsin==0
X—0~ X—-0 x—0" X

differentiableat x =0

Nt -ian’s [YA € Ecovcaronevrio Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 2



if —2<x<0

-1
4 Letf(X)-[X_l if 0<x<2

and g(x) = I f(t) dt. Define g (x) as a function of x and test
-2
the continuity and differentiability of g(x) in (-2, 2).
-1 -2<x<0
Sol. f(x)=7 —-(x-1), O0<x<1
(x-1), 1<x<2
f(x) = sz(t)dt
Casel-2<x<0

F(x) = J :—1dt =[], = (x+2)

Casell O0<x<1

£(x) = JZ—ldH LX—(t+1)dt

=—(0+2)- [tz—tj

2 2
2(_j2_
2 X

Casell 1<x<2?2

F(x) = J 21 dt - J Ol(t—l)dt+ Lx(t—l)dt

:_(0+2)—[t22—tj +[t22—tj

T -ian’s PA € E eoucanonevrio Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 3



1 Xy
- 2

-(x+2) -2<x<0
2

Now f(x) = —2—%+x 0<x<1

XZ
—1+?—x 1<x<?2

checking continousatx =0
LHL -(0+2)=-2

RHL -2+0+0=-2
continuous atx =0
checking continoutyat x =1

LHL —2- 141 =23

2 2

RHL= -1+~ 12—

Tt 2T 2
continuous atx =1

-1 -2<x<0

f'(x) = -x+1 0O<x<l1
Xx-=1 1<x<2

f'ohH=-1 f'(1)=-1+1=0
f'(0*) =1 f'H=1-1=0
Not defferentiable at x = 0 & defferentiableat x =1 Ans.

5 If ¢p(x)=cosx— T (x—1t) ¢(t) dt. Then find the value of ¢ (X) + ¢p(X).
Sol.  $()=cosx— [ (x—1) ot dt

¢'(x) =—sin —UOX(E((X —t)¢(t)dt + (x - x)¢(x)£((x) -(0- t)¢(0)£((0)

= _sin x—ﬁ(t)dt

f'(X) =—cosx — §(X) S0 ¢"(X) + ¢(X) =—cos X Ans.

Nt -ian’s [YA € Ecovcaronevrio Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 4



6 If y= i_)ff(t)-sin a(x—t)dt then prove that :ig+a2y =f(x).
X
Sol. yzl](‘f(t)-sina(x—t)dt
a0
dy 1“ —f(t)sma(x t)dt+f(x)sina(x — t)—(x) f(0)sina(x — 0)(0)}
1ex
- Efo f(t)cosa(x —t)(-a)dt

=JF(t) cosa (x —t)dt

dy _ |4 _ _a 3o _g L }
W_Uodxf(t)cosa(x t)dt +f(x)cosa(x a)dx(x) f(0)cosa(x O)dX(O)

{—aﬁ(t)sina(x—t)n(x) - _ a2y +(x)

d2
d_x)zl +a%y=f(x) Ans.
Tlntdt dy
— vl H uy =
7 If y=x , find dx at x=-e.
Tlntdt

Sol. y=x!
X[tlogt—t]lX

x(xlogx—x+1)

logy = (xlogx—x + 1) log x

ldy xlogx—x+1 (xlogx —x+1)
|l +(|09X)(|09X+1—1)=f + (logx)?

ydx ~

puttingx =e

d eloge_csn) | €10gE —€+1
QY _ gleloge-e+1) [g+(loge)2} :e[1+1j =(1+e) Ans.
dx e e

T -ian’s [ € E covcanonevrio Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 5



Sol.

d
Acurve C, is defined by: % =eXcosx for x e [0, 2] and passes through the origin. Prove

. . i 3n
that the roots of the function (other than zero) occurs in the ranges 2 <x<m and > <X<2m.

dy =eXcos X |, jdy:jexcosx dx
dx

e . . e° .
yzz(cosx +sinx)+c , puttingx=0,y=0 ’O:E (cos 0 +sin0) + ¢

0—1 1)+ -1 = i(cosx+sinx)—l
- 2 ( ) C ’ C=- ’ y_ 2 2
puttingy =0

X

e ) .
E(cosx+smx)—% =0, e¥(cosx +sinx) =1

- ( n) 1
e*sIin | X+—|=—F47=
4

V2

1 \
1/+/2
\ 31';/2 /
—5n/4N\-3n/4 —n/4 _<z/4 O nl4d wl2 3WN4 m 5n/4 Tl 2n

as one root lies between

b8 . 3n
o & © & other lies bet o &2n  Ans.

Nt -ian's [YA € Ecovcaronevrio Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 6



X

(@)  Let g(x)=x°.e* & let f(x) = [ e, (3t2+ 1)Y2 dt . For a certain value of 'c', the limit
0

of f EX; as X — oo is finite and non zero . Determine the value of 'c' and the limit .
g (X
[Sol: g'(x)=cxt~1.eXX+x¢, e, 2

£/ (X) = e2x (3 X2 + 1)1/2

e (3x2 + 1)ﬂ2

x
—
w
+
+ X
o
=
N

Limit ' _ Limit _ Limit
2 g (x) X2 oxtt e 4 2x° . e* e X0 (g+2)
If x — oo itwill be finite if c=1 and LIMIt will be \g]
T t2 dt
. . a+t
(b) Find the constants 'a' (a>0) and 'b' suchthat, LImit o — =1.
bx — sinx
) o :
[Sol : 0 form hence using L™ Hospitals rule
X2
= Limit _Ja* X for existence of limit LiMit b _ cosx = 0
b — cosx
= b=1
-~ X2 -~ 1 2
hence Limit % Limit - =1 —=1

1-cosx sJa+ X \/5
= a=4 ]

q 3Vx
10 Evaluate: Lim — j

x—+o dX

3t +1
1 (t-3)(t*+3)
2sin=
X
[Sol.  UseLeibniz's Rule. We know that
VX
d 3
S [f®dt = (3%)Dlevx)- [ 2sin 2 | f 25in =
dx 7, X X
2sin—
X
3Wx

4
da j Bt—zldt = f(3\/§)3+f(25in1j220051
dx < (t-3)(t*+3) 2vx X) x5 X
Sin—
X

cos(l)[485in“ (1j+1J
243x2 +1 2 X X

- g \/;(3\/;—3)(9x+3) ¥ xz[25in[i)—3}[4sinz(ij+3j

Nt -ian’s [YA € Ecovcaronevrio Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 7



simplifying and passing to the limit (using extended real number arithmetic) we find that the second
term tends to 0 and so
d 3x 3t +1

. 27
Lim — | —————dt=—- =135 Ans.]
owe O S (E-3)(t°+3) 2
Zsm;

/2

11 IfU= I

sin I"IX

dx, then show that U,, U,, U,, ....., U, constitute an AP.

Hence or other\lee find the value of U.

sin’ nx—sinz(n—l)x
sin® x

Sol U ,-U._, = -dx

O'—.r\)\hl

:iir.(sin nx-+sin(n—1)x)(sinnx—sin(n-1))

sin® x
r X L
52 sm nx—— cos 25|n cos nx—E Zsinx—sin((Zn—l)x)
:J. .dx=.[ — -dx
5 Sm 0 Sin® X
So,
% 2n 1
:f y
J; ———dx=1(n), say

f(n)-f(n-1)

_.Z[Sin(Zn—l)x—sin(Zn—3)x
iR sin x

2sin xcos(2nx)
sin X

-dx = -dx

O o | N

2nx =t = 2ndx =dt

f(n)="f(n-1)
i.e. U, —U_, isaconstant (Independentofn)

U, +U
(Un_Un—lzun—l_Un—Z' : 2 =

Hence, U,,U,,....,U, caonstitutesan A.P

=U,, ie. U, U _,,U_,areinAP)

Nt -ian’s [YA € Ecovcaronevrio Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 8



oefu) ol

D ey T

f(a+b—x)J

3 3 b
4.[005 X-dx =2 .[sm X +C0S x) dx (Jf=
0 a

U =rxn

N

T
U, —U, = (common difference of A.P) = (Ej

Hence,
T T
U =U,+(n-1)] = n-1)%
(-1 5 )=Z+(n-1)2
u,= nZ
1
° /nt nin2 .
12 If J‘ NERE dt = ) (x > 0) then show that there can be two integral values of ‘x’
0
satisfying this equation. [Ans: x =2 or 4]

[Solution: putt=xtan6

/2

/n (xtan®) - xsec’ 0
x*(1+tan® 0)

0

/2

1
=—I (Inx +In tan6) do
X 0

/2 /2
/nx 1 T /n X
=—— ) do+_ In tan6 d6 = + zero
nﬁnx_nﬁnZ Enx_£n2 _
Hence ox -~ 2 = 5 T = X=20r4
/n x
Note from the graph of y = T hx
X
tnx 1 Inx
that for all values ofy=—— e | 0. =], N N
X € P
there can be two values of x on either side /1 2¢4

/n x
of x =e for which ~ will have the same value.]

T -ian’s PA € Ecovcaronevriro Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 9



1 yx
13 Lim [j(by+ a(l-y)) dyJ (where, b = a)
X—0 0

1

[Sol. Consider 1= | (by+a(l—y))*dy
0

(x+1) b—a

1 x+1 x+1 1 bx+1 _ax+1
N =

bX+l_aX+l Yx 1 Ix 1 1/x bx+1—ax+1 /x
Lim - = Li -Lim| ———
now L= “IT b-a [(x+1)j xl—>n01{(x+]_)J xl—[g( b-a J
%f—/

}a+(b a)y) {(“(b a)y)™ 1 T
0 0

1% 1%
1 Lim (x+1 1)
Lim (X +1)X =ex0X =e
x—0
1 1
(x+D¥* e
1 bx+1_ax+1 Yx
L==-Liml ———
e x-0 b-a
|
1 [ bx+1_ax+1_b+a]
Lim—| ———
x—0 X b-a
now, I=e
1
X bP \b-a 1
R Gl Gl B AT N '"[aa] bP \b-a
= gh-ax-0 X = eb— = e - | —
aa

1

1 (b° o2
L==|—| Ans.
el ns. ]

14 Let a, b are real number such that a + b = 1 then find the minimum value of the integral
J(asinx+bsin 2x)%dx . [Ans. /4]
0
[Sol. Let = J(asmx+bsm 2x)2 dx
0

Nt -ian's [YA € Ecovcaronevrio Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 10



15

[Sol.

16

| = j(asinx—bsin 2x)? dx
0

add  21= zj(azsin2x+bzsin22x)dx
0

/2 /2 . /2 "
=2 I(azsinzx)dx+2 I(bzsinz 2x) dx = 2a22 + 2b? IS'” 2xdx
0 0 S
3
/2

Let J= jsin22xdx; put 2x =t
0
1" /2
- —Jsinztdt - Isinztdt _T
2% 0 4
ma T
_m”  mT T, 0
hence | > + 2(a + b?)

1) 1
A

. 1 - T
I(@) is minimumwhena = - and minimumvalue = —

> 4 Ans. ]

Find a positive real valued continuously differentiable functions f on the real line such that for all x

£2(x) = j[(f ) +(f '(t))z]dt +¢2
0
differentiating both sides wir.t. x
2f(x) - ()= (FX)) + (' (%))

o (f)-f'f=0 = FK=fK)
(from the given relation f (0) =e? = f(0) =eor —e (to be rejected) )
£
now %zl = In(f(x))=x+C ;but f(0)=e
In(e)=C = c=1
In(f(x))=x+1 = f(x)=ex*1 Ans. ]

Let f(X) be a continuously differentiable function then prove that,

X [x]
.[ [t] £ (t) dt = [x]. f(x) — X_f (K) where [] denotes the greatest integer function and x> 1.
1 k=1

Nt -ian’s [YA € Ecovcaronevrio Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 11



[Sol.

17

[Sol.

19

f f'(t)dt+2f f'(t)dt+3f £ dt+onn +[x] | £ @t
1 2 3 [x]

= [fO]7 +2[f O] +3[fO]; +.e + [XT [FOT,

=(fQ) -f@)+2(fR)-f(2) +3 (F(4)—f(3)) +oooo. + [x] (F () — £ ([X]))

[X]
== (f@Q+f() +F @)+ + F(XD) +F (). [x]=F (). [x] - 2T (K) ]
k=1

X 1

Let F(x)= I\/4 +t2dt and G (x) = _[\/ 4+t dt then compute the value of (FG)' (0) where
-1 X

dash denotes the derivative. [Ans. zero]

X 1
FO)= [f(t)at and  G(x) = [f(t)dt where f(t)= \/a_¢2
1 X

now  H(x) =F(x) - G(x)
H'(x) = F(x) - G'(x) + G(x) - F'(x)

H'(x) = [Ilf (t) dt} (- Jarx? ) + [j[f(t) dt} (m )

1 X 1 0
HO) = arx2 D\/4+t2 dt— [V4+t? dt} H'(0) = 2{[\/4“2 dt— {4+t dt
X -1 0 -1

putt=-y

1 0 0
= “\/4+t2dt+j\/4+y2dy} = D 4+t2dt} =zero Ans.]
0 1

0

Evaluate:

e R

n— n

Lim1| 1 , 2 3n
(b) Lwl + ne2 + ... + an

Sol

@) Let,

s = m[[u%)[ui—i]_..[uz—i]f 2(5>0)

1 r
=log$ =lim=>"log| 1+—
n— N £ n
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1
= I log (1+x*).dx (Definite Integral as limit of sum.)
0

Integrating by parts,
1o 2x?
logS =(xlog(1+x*)) — -dx
=log ( g(T+ ))o ~([1+x2
(Iog2)
1 dX 1
log| = |=2 —|.dx
- g( j L[Hx2 -([ }
:2{2_1} =[”—_4]
2
L_4
:szze[ZJ-
(b) Let,
s:..mll_ 2 3_”j
en\n+l n+2 4n
r
lim :
nﬁwnr:l
1+ —|(3
o)
t 3x
- 3.([1+ 3y dx (Using Inegra as limit of sum)
h In(1+3x) Y
=3[1- 1 ax =3 1{&
o L1+3X 3 .
S =(3-1n4)|.
_ e L Pa
20 LetP = _(2n)! (n=1,2,3........ ) then find Hm =
. (e} (@np@n+)@n+2)....2n+n)) "
ey T (2n)!
P ((Zn +1)(2n+2)...... (2n+n))]/" _ ((Zn +) @n+2) (2n+n))]/"
n n" n n n
P 18, (2n+r) 1& r
== In = — In| 2+—
()2 ()
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P - 1
LimIn| = | = .[In(2+x)dx - xIn(2+x)]1 X g
n—oo n 0 0 0X+2

1 1
—In3— [de— %J =In3- [1—(2In(x+2)%))]

0 0

=In3- [1-(2In3-2In2)]

=In3-1+2In3-2In2
=3In3-2In2-1

_ Eﬂj _ Eﬂj
=In 4 —Ine=1In 4o
LimP _[27] A
n—wo N 4e ns]

21 Let f bean injective function suchthat f(x) f(y) + 2 =f(x) + f(y) + f(xy) for all non negative real
X &y with f'(0)=0 & f'(1) =2 # f(0) . Find f(x) & show that, 3] fOX) dx —x (f(x) +2) is
aconstant.

Sol 3.[ x).dx—x( f(x)+2)

= g'(x)=3f (x)— f (x)—xf'(x)-2
=g'(x)=2f (x)-xf'(x)-2 (1)

f(x).f(y)+2=1f(x)+f(y)+f(xy)
Partilly differentiating w.r.t.x,

B (y) = £ (x)+yF (%)

Putting x =1, f'(1)-f(y)=f'(1)+yf'(y)

(- 1)-2)
Hence, 2f (y)-yf'(y)-2=0 (VyeR) ..(2)
Using (1) & (2), 9'(x)=0 (VxeR)

Hence, ¢ ( x) is a constant function.

22 Prove that sinx +sin3x +sin5x+....+sin (2k—1) x = % k e N and hence
" sin 2 111 1
prove that, sm_ kx dx=1+—+—+—+...... +—
o SInX 3 5 7 2k-1

Sol We know,

e™ = cos X +isin x
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i3x

e =cos3x+isin3x
pl(21x _ cos(2k —1) X +isin (2k —1) X
Addingall,

o . k
e 1 el g el — > cos(2r-1)x
r=1

(G.P with common ratio eiz’()

k
+iZsin(2r -1)x
r=1

1
S,say

Hence,

(™) 1) (e -y

(e*-1) ]
=w _ i)[l—ei(m)]

S =

(2isinx) | 2sinx

k —
Zsin (2r-1)x= [—1 COSZKXJ
r=1

2sin x
Hence,

. " )
2sin” kx :[S'r_‘_kszsinx+sin3x+ ..... +sin(2k—1)x=(5|r_] kXJ
2sinx  \ sinx sinx

2 qin2 2
Now, JS"_] I(X-dx=.[(sinx+sin3x+....+sin(2k—l)x).dx
+sinx .

0
c0s 3x cos(2k—1)x]
=| cosx+ b —— = (1 11 1
[ (2k—1) ﬂ_[1+3+5+7+""+2k—1j'
24
sol  (1=x)"=Y(-1) "c, X"
k=0
ox"(1-x)"= n (-1)° "C, x™*
k=0
1 n ( 1)k nC
i i X"(1-x)"dx =12 K
Integrating the equation from 0 to 1,5[ ( ) kz:(; kel @
o . 1 ) n m (_1)k mC
I, consideing (1-x) ,£X CXe=2500 e )
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But Ix”(l—x)m .dx =J'xm (1-x)".dx .3

U f (X)=T f (a+b—x).dxj

a a

1).(2),(3)
\ (_1)k an N (_1)k ka

= >

k=0 m+k+1_k:0 n+k+1"

25
[Sol.
@ in(0,1) 4-x2-x¥<4-x2
1 . 1
4-x2-x* 4-x°
1 1
>
Ja-x?—x®  Ja-x?
j i >j. s = SithT—TC E<I
oNA-X2—X*  oNA-x* T 2], 6 6
Again 4 —x2—x3>4 - 2x? in(0,1)
1 < 1
Ja-x2 —x®  Na-2x?
I 1} = L gne XT L ™2 | < T2
<775 = = = === — << —
29\2-x ~ 2 2], 427 &8 T 6
2 2
(b) I :J'eX ~*dx
0

in Xe(O,Z)

1
fmin =f (lj = eiz
2

fra =€ max{ f(0), f(2)}

2 2
Hence, .[ foin <1 <I foax
0 0

1
2e 4 <1 <2e?|
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dx
10 +3cos x

2r dX
I = =
©) -[ 10+ 3cos x

0

2

O ey

(cos x repeats it self i.e. takes same value again in (7r 27r) )

X
—=t
Let, >

oaf O
» 10+3cos 2t

Let, m=tant

dm =sec’t = (1+ az)dt

St ()] -l

26
Jo1
J49 <91 <169  (4/x isfunctionon x>0)
2r 2r
Hence, E<I<7'
e I S
@ 20 2\ 2)y V2
1
f(x)=
Let, () 12
, —2X
f (X)=—2<0 Vx>0 or Xe(O,Z),
(2+x2)
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min< I <J. fmax

ot—n
Wl =h
=

26

1 1
Sol f(x):x+Ixy2.f(y).dy +J'x2yf(y).dy
0 0

f(x)= x+x(;[y2.f (y).dyJ

1
+x2(jy-f(y)dyJ )

0
Hence, f (x) = Ax*+Bx (A,B arereal constant)
Using (1),

AX? + BX =X+ X ij(Ay2+By).dy
0

1

+xzjy(Ay2+By).dy

0

{A B} Z[A B}
=SX+X| —+— |[+X | —+—

5 4 4 3
@x{%—ﬁ}+x{ﬁ—é—l}=o (2)

4 3 4 5
(2)istrue vxeR
Hence, -2 -0 () and
ence, 123" ..() and,
3B A
—-—-1=0 ii
15 ..(ii)
Solving (i), (ii) , we get,
Azlﬂj

119
(1)

119
’ f (x)= 80X , 180x
ence, 119 119 |’

Nt -ian's [YA € Ecovcaronevrio Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 18



Q.27

Sol. I,= j 11{x+1}{x2 + 2340 + 24 + 4)dx
- [ o000 oy 0p0x =0
= J.ll(x —[X]) (x* =[x*1) + (x* = [x*])(x* = [x*])dx
Ij(x L) (X + (<) (x°+1) dx + J.:(x.xZ X2 X% dx

0 1
:J. x?(x® +x+2) dx +J. (x® +x°) dx

-1 0

0 1 6 4 3\? 4 5\!
J (x°+x%+2x%) dx 4+ J (x*+x°)dx = XX, Y
a1 0 6 4 3 . 4 5

0
2
3

Q.28

16
Sol. Izj tan’l( «/;—1)dx

1

Jx =sec?0 whenx=1 sec?9 =1

secO =1

X = sec?0 0=0
dx = 4sec2. seco tand do x=16 sec?0=.16

sec?0 = 4

sec0=2=0=mn/3

I =.[O§tan “1/sec?0 -1 4 sec*d tand do
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= 4jfesec“6 tan® do

= 4.[056 sec®0(sechtan0)do

(T sect0 " [ Zsec'e )
=4||@ _.[ 3 do | (using by parts)
L 4 o 4 J

0

= [2(2)4) —.[Ogsec“e do

16 z
= Tﬂ - jo3sec“6d6

= 16_“—.[ 3sec’ do
3 0

_ 167 —_[ 3sec?0.(1+ tan?0)do
3 0

- an—Ufseczé)ﬂfseczetanzede)
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167r 2\/’

Q.29
Sol. put2x=t
dx = dt/2
2n
] J‘ dx o —.[ sec? X o seeX g
0 5, 2tanx. . 2tanx o tan’x+tanx+1
1+tan?x
Q.30

X
Sol. I'a)= ,[0 @)™

Q31

1
[T
o

=
N‘J
w
@D
N
x
+
[EEN
o

Sol.

m3 3

¢ o 2 1

- ——ax + 2
J 0 € +1 0 €

puteX=t

eX dx = dt

O O
- -t -2X dx
1 t + 1 0 1+ e

put1+e2¥=p-2eXdx=dp

. _14@1[“’”“
=tlan 1 2 2 t
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Q.32
sl 1= [ XESnx g
oL 1=J, 8+sin®x

_ j 2n (27‘[ — X)ZSin(ZTc - X) dx
0 8+sin®*(2sinx)

2n (—x? + 4nx — 4n?)sin x
_ dx
.[0 8+sin?x -

. .[211 (4nx — 4n? )SInXdX

8+sin’x
2n XSinXx 2r  SinX
= 4nI —_ZdX — 4n2J' —_de
0 8+sin‘ X 0 8+sinXx
2r XSin X ) 2n sinx
|:2nj — I 8+1-cos? X
0 8+sin’x ¢ 8+1-cos"x

.[ _xsinx
l, =

Let
0 8+S|n x
let x=n+t dx = dt

. J- (n+t)( sint)
) 84sin?t

=g [ g tSInt g
Il n J.—n8+3inzt J.*”8+Sinzt

= tsint
I, == 2| ———dt
1 -[08+sin2t

T -ian’s PA € E eoucanonevrio Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 22



.[ (n+t)smt
o 8+sin’t

= msint
2, =— o[ "> gt
1 -[0 8+sin’t

__2n_[ sint
0 8+5|n t

_anr sint dt

0 8+sin%t

{2us8

I_Jzn sin X
27 Jo 9_cos?x

|2.[2n sin(2n —X)
0 9—cos?*(2m —X)

_.[ sinx
0 9 cos’ x

l,=0
soultimate

| = 2nl, - 2721,
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T
E
27r[ 309

2

271
=— —log2 .
3 g2 Ans
Q.33

Sol. I=;J.01(25inocx.sin[3x)dx = ;J.o(cos(oc—B)x—cos(a+B)x)dx

1 sin(oc—B)X_sin(OHB)x_l
"2 a-B a+p

a—f o+p

B l{sin(a—ﬁ) _sin(o+B) |
T2

Now

2o =tana 2(a—p) =tanx —tanp
2B =tanf 2(a+p)=tanx+tanp

_sin(a.—B)

_ sin(a+p)
~ cosacosfP &2(o+P)

" cosa cosf

~ 2(a—B)

put these values

I =cos a cos 3 —cos acos =0 Ans

Q.34

A
Sol. V -1

p p+qr
=J cos xdx +J | cosx | dx

0 p

2N
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p m
=sinxj +qj | cosx | dx
0 0

/2 b3
=sinp+q“ COS X dx—J‘/ cosxdx}
0 /2

=sinp+q(1+1)

=2q+sinp Ans
Q.35.
-1
Sol. () .[ tan " dx
0 X2 +2x0036+1

X = tand dx = sec?d d¢

_ Ig dsec’® ¢pdo

0 tan® ¢+ 2tan ¢pcos0 +1

_ Ig hsec’ ¢

0 sec’® ¢+ 2tan ¢cosO

-

=,[0% . cos_q) do

2sin ¢coso
cos® ¢ Cos ¢

e do
0 1+2sindcosdpcoso

(2 6
! -[0 1+(sin2¢)cosed¢

Y
T E_d)

Sy ]

0 1+ (sin2¢)cos6
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T

0 1+ (sin2¢)cos6

|:£Ig;d¢

4 90 1+(sin2¢)cos6
. EJ% 1 do
4 01+72tan;|> 0s6
1+tan® ¢
T 2
_ E.[Z : sec” ¢ do
470 tan” ¢+ 2tanpcosO+1
lettanp =y
sec2 do = dy
Ly N S
T 470 y* 1 2ycosO+1
Tt 0 o

+t =
4 sin® 4sino

Q.36

Sol | J‘“ xsin®x dx
ol. =| —————
0 4—C0s* X

[ " (m=x)sin’ (- x)dx
“Jo  4-cos’(n-x)

T _ Ho]
I:J‘ (m—x)sin X dx

o 4—cos*(x)

) _jn sin® x
0 4—cos® X
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=T ng sin®x
27Jo 4-cos?x

T =3

= sin°Xx
=nI272dX

0 4—c0os” X

_ jg (1—cos® x)sinx
0 (4-cos®x)

Let cosx =t

—sinx dx =dt

o)
= nL (4—t2)dt

0 (4-t%)
_ 3 [2+t]
=n|t—-——Ilog| ——
2-t \2-t) ),
3
n£1—4log3j
=n[1 2Iogbj
c
a=3 bh=3
c=4
=3+3+4=10
Q.37
) J‘“’ztanl J1+sinx ++/1-sinx d
Sol. 1=], Jl+sinx —+/1-sinx
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. X X
SIN—+ COS—|+

T

X X
sin = —cosE
jztan’1

0

. X X
sin—~—cos
2 2

. X X
Sin—-+cos
2 2

X X . X X
5 Sin = +C0S = —SiN = + c0S —
:JZtan’1 2 2 2 2 |dx
0 . X X . X X
sm—+cos—+sm——cosE

0<5<E
2 4
0>_£>_£
2 4
T W
2 2
solz.[fﬁ_édx
0 2
n nm 1 2
= —X———X—
2 2 4 4

416 16 O
Q.38
angz xdx
Sol. @Lz*bz\/(xz—az) 0 —x) dx
Let x2=aZ cos20 + b2sin20 2x dx = (-a22cos6 sind + b22sinBcos) do
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Q.39

Sol.

X2 — a2 = a2c0s20 + b%sin20 — a2
= b?sin20 — a2 sin%0
= (b2-a?) sin%0
= b? - b2cos20 — asin20
= b2c0s20 — a%c0s20
= (b2 - a2) cos20

2 2
Who x2 = 3a°+b

3a%+b?
02c0s20 + b2sin20 = o

432c0s20 + 4b2sin20 = 3a2 + b2
432 — 432 sin%0 + 4b2sin%0 = 3a2 + b2
(a2—b?) = 4(a?-b?) sin%0

sin0=1/4
o= L
SN = 2
o= =X
6

(b*—a*)sin 20d0

lj%
2% \J(b?—a?)sin?0(b® —a’) cos? 6

1p; (b°—a°)sin20d6
275 (b®—a*)sinBcoso

1
x2+2x=k+J Itk | dt
0

xdx = (b2 —a2) sin 20 dO

2 2
. a‘+b
a2cos20 + b%sin20 =

2a2 c0s20 + 2b2sin20 = a2 + b?
2a2 — 2a%sin20 + 2b2%sin20 = a2+ b2
(a2—b2) =2(a?-b?) sin%0

1
in20 =
Sin“0 5

1
sine=ﬁ

o= ™
T4
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(t+k), (t=-k)
Casel, k>0 [t +k| =

—(t+k), t<—k

X2+ 2x=k+ [ (t+k)dt
0

¢ ]
=k+{—+kt}

2 0
—k+1t+k—2k+1
T2 - 2

2x2 +4x =4k + 1
2x2 +4x—(4k+1)=0
D= (4)2+4.2 (4k +1)
=16 +8(4k + 1)
=8(2+4k+1)
=8 (4k +3)
ask>0 D>0
= Roots are real & enequal.
Casell k<0, letk=—a, a>0

1
x2+2x=—a+ Iolt—a|dt

Now |t—a|= (t-a),t>a
-(t-a),t<a

Now code O0<a<1

a 1
2 - _(t— _
X +2x_-a+j0 (t-a)dt +[ (t-a)dt

2 Y [ee T
—_a+4|——+at| +| ——at
a+[ 2 JO |:2 :|a

a’ a’
xX2+2x=—a+|-——+a’+-——a——+a’
2 2 2

=—a+(2a2—a2—a+;j
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+ a2 +1
=—a+ a‘-a+
2

1
x2+2x=a2—2a+§

2x2+4x = 2a%-4da+1
2x2 +4x - (2a2-4a+1)=0
D=16 +8(2a%-4a+1)

=8(2 +2a%-4a+1)

=8 (2a2-4a+B)16-4.23<0
= D>0 De(0,1)
roots are real & unequal

a>1

2 =_ i
x2+2x=-a _[o(t a)dt

2x2+ 4x+1=0
D>16-82>0
Roots one real & unequal

asreal & unequal Vk e B

Q.40
1 2X332 +X998 1 4X1668 Sinx691
Sol. ——dx +.[ ———— UX
1 332 666
_ZJ‘ (1+1+x ) dx
1+ x°®
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2

1
332
o5 dx+2j0x dx

X33
1+x

1
= ZJ-
0
1 332

1
=2J- 1)(()(—333)2 dx+2J- x*32dx
ol+ 0
Q.41

_x”sin 2xsin (ncos x)
Sol. 1= 2 dx

0 2X—T

Letx = =+t
eX—2

2
[n+ t) sin[2n+ 2t) sin[ncos(nﬂ)}
2 2 2 2
. dt
2 2[n+t)—7t
2

2
. [n+ tj sin 2tsin[nsint)
2 2

= lji dt
27— t
1l 22 sin 2xsin[g+tj x t2+2tsin[nsint) = Sin 2t+sin(gsint)
=22 dt+[ 2 dt+nf 2 dt
2| 875 t -3 t - t

Na

2

sin 2tsin[gsint) dt

N A

- E—2.[ 2sin 2tsin[nsint) dt
2 0 2

nj 2sin 2tsin [Esin t) dt
0 2

Let sint=y
cost dt = dy
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( y cosny1 cos ~y )
=2n|| - 2 o 2 dy
n n
2 0 2

-~
_

Q.42

°° dx
Sol. —
0 X°+2xco0s0+1

°° dx
.[o X%+ 2xc0s0 +cos’ 0 +1—cos’ 0

J‘ * dx
o (X+c0s0)’ +(sinB)’

1 4 x+cosGT
—| tan -
sin® sin® |,
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1 [n 10036] 1 [n [n D 0
— | =—tan— — — | == ==-0]|=—
sino\ 2 sin© sin® 2 sin@

1
RHS 2J ox _i.[tan‘lﬁ}
oX2+2xcos0+1 Sind 0

B 2( ,1+cosO 1cosej
=" |tan —tant=
sin© sin sin©
= L tan’lcosg—tan’lcose
sin© 2
_Z(N_e_ﬂ e)_ 2 [9]_ 0
T sine\l2 2 2 sin@\ 2/ sin®
LHS =RHS
Method 11
J’w dx T dx N ° dx
o X2+2xc0s0+1 Jox?+2xcos0+1 Ji x®+2xcosO+1

J‘ dx
Now | ————
0 X°+2xc0s0+1

_1

X1

dx = - —dt
-1
t—zdt

J‘1 2c0s0

+1

t

J'o -1 B J'l dt
1 1+2tcos O+t ~ Jox?+2tcosO+1

_ Idx
T Jox?+2xcos0+1
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J‘“’ dx _ J‘l dx
0| 57— = —_—
0 X°+2xcos0+1 0 X“+2xcos0+1

Q.43
Sol. I= Limli{kj k+1\/(x—k) (k+1—X)dx}
. T’ k=0 k

Now I, = j SRR (R D =X dx

x = kcos20 + (k + 1)sin20
dx = — 2k cos6 sind + (kx) 2sin6 coso do
=2(k + 1 - k) sin6 cos6 do
dx = 2sin6 cos6 do
x —k = kcos20 + (k + 1) sin20 — k
= (k + 1) sin%0 — k (1 — cos26)
=(k + 1 -Kk) sin%0
=sin%0
(k+1)—x=(k+1)-kcos20 — (k + 1) sin0
=1 + k sin%0 — ksin20 — sin%0
= c0s20
where x = k k =k cos20 + (k + 1)sin20
ksin20 = (k + 1) sin0
ksin20 = ksinZ0 + sin%0
sin20=0
06=0
where
x=k+1 k+1=kcos?0+ (k+1)sin0
(k + 1) cos?0 = k cos20
c0s20 =0

T
= 0>—
cos0=0 >

sol, = 2(y/sin?6 cos?0) 2sinbcosddd
1 0
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_ 112 gin 20y
= E.[o (sin20)°d6

_ ljgl—cos4ede
270

2

10 sin40):
_ _[e_sm46)2
4 2

0

jfsinecose.Zsin 0cos0do

so | = Limiz

X—o N

Q.44
Sol. jf[wj_%
o \X a) X
X =atanO
I =.[2f(tan6+cot 0) log(atan)
0 atano

i{kj k+1\/(x—k) (k +1)—x)dx}

a sec20 do
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tan(0) 1
sin® cos?0
cos0

=.[05f(tan6+cot 0) log do

log(aten®) o
sin 20

_ QJ Zf[tan [g—e) +cot[g—6) Ioga[tan [g_e]n
0 sin 2[2_9)

| = zjff(tane+cote) (1)

de

T

| = 2.[ Zf(cote+tar.1e) log(acot0) 0 ..(2)
0 sin 20
D+
ol =ZJ 5f(tan6+cote)-log(a tan0.acot0) do
0 sin 20

> f(tan 0+ cot 0)
_ 2 T{tan®+cotY) ,
|=loga '[02 sin 20 0

=log aJ’ gwde
0

sin0cos0
N 1 cos’ 0
after lettan0=— sec?0=— dx do= dx
a a a
X
f[+fa)x 5
=I0ga.[°° 8 cos edx
0 sinBcoso a
f((2)+2)
=log ajw#dx Proved.
0 X
Q.45
Sol. y=ax?+bx=c
y'=2ax+b
V(2)=4a+b=1

f(x)=ax? + (1-4a)x +c
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2+m _
Now J f(x).sin[xzjdt
2-n 2

let x—2=t
dx = dt

I _Xxf(x+2)sin[;jdt

(a(t+2)? + (1—4a) (t+2) +c) sin %dt

=T

= J at2+%dt +J 4asin%dt +4a.[n tsin%dt + (1—4a)J.nt3in£dt +2(1-4a)
- -n - 2

-

Jsin dt +chint dt

- 'y

.t
= - tsin—dt
(4a+1-4a) [ ;

= ZIHtsinldt
0 2

= 2{—2t cos£+4sin l}
2 2

0

=2(4)=8

Q.46

1 2
nx*+in|1+—= —ﬁnxz}
Sol. I:J.X{ X+%\J|: [X4X)

/nx? +/n [1+ 12) —2/nx
=I X 1+i X dx
V" x2 x4
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-2
—dx =dt
X3

= [;}Iﬁﬁnt dt

- [_?1] [ [t et dt

-_1 Itl’z.znt dt (usingby parts)
24 1

_zntj 2t - %( [ 2dt) dt}

I
|
N |-

1 t3/2 t1/2
-3 ()~ [ dt

3/2 ’3/2

1 3/2

=_ —t3’2£nt—1t—
3 33/2

Q.47
Sol. 1= ([___tn20 o
Jcos®0+sin®o

tan 20

= de
'[ \/cos“ 0(1-sin?0) +sin*H(1— cos? 0)
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- J~ tan 20 40
Jcos* 0 +sin* 0 —sin® 6.cos? B(cos® O+ sin’ 0)

,[ 2tanf.sec’ 0 do
(1—tan?0)sec? 0./cos* 6 +sin® 6 —sin?6cos? 0

dt
_ .
- '[(1—t) J—t+1 put tan0 =t

1
putl-t=- 2tand sec20 do = dt
orlz.[ d:
110 (12
u u u
du d 2 2
= = 4 = = n [u—1)+ [u—lj +{£\
Su?+1-y [ 1)2 ) 2 2 2
u——| +| —
2 2 )

2
1 1 1 1 3 2
1-t 2 1-t 2 4 1-tan%0 2 1-tan?02/ 4

Q.48

COS X

cotx dx .
- - sinx
I_-[(1—sinx) (secx +1) .[ ] 1 dx
(1-sinx)| —+1
COSX

Sol.

,[ cosX(1+sinx)
1+ cosx)
COS X

sinxcoszx[

j 1+sinx
~ Y sinx(1+cosx)
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=j 1+sinx dx

. X
sin x.2cos? 5

= 1_[cosecx.seczﬁdx +1Iseczidx
2 2 2 2

X
tan =
= 1jcosecx.seczidx+l 2, ¢
2% 21
v 2

= —| cosec x.[sec2 %dx —I[(—cosex cot x)jseczgdx}dx} + tan§+ c

X X
tan— tan—
1 2 2 X
= —| COSecX. +J.COSGCXCOt X. dx |[+tan—+c
2 1 1 2
2 2

COS X
sin? x

_ X X X
—COSGCX-tan—+_[ tan—dx +tan—+c
2 2 2

1-tan? 2
2

X
1+tan’>
1 X X
- —tan=+ —22tan5dx+tan5+c

X
dx+tan—+c

[1+tan2xj [1—tan2x) [1+tan2x)
2 +J‘ 2 2

- 2 4tan5
2
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[1— tan? Xj
2

+1j—se02§dx+ tan >+ ¢
4 2 2

= 1sec2 <
2 tan >
2

X
2
X 1 ,X
put tan— =t = —sec” —dx =dt
2 2 2

x 1 2
—secz— J.l—tdt+tan +C

1se025+1£nt—1t2 FtanZtc
2 2 2 4 2

1 ,x 1 X 1 X X
=Zsec’=+=/n|tan= | - —tan’ = +tan=+c¢C
277 272 [ 2j g e

11—t
EI t

dt

- 15e025+l /n
2 2 2

tan=> —ltan25 Ftans4c
2| 2 2 2

- 1secz§+1£n
2 2 2

tan> —ltan21+tan5+c
2| 4 2 2

[EEN

- =/n +tan£+lseczi—1[seczi—lj +C
2 2 2 4 2

tan >
2 2

| = 1Kn[tan 5) rtan o tsec? Xy c,
2 2 2 4 2

Q.49

= [ECXD g,

1-x)V1-x?

Sol.

Je(1+1 x)

(1-x)V1-x?
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~ 1 1-x?

=|e d
Je [(1—X)\/1—X2 +(1—X)\/1—X2 "

= .[ex ,/1+X + ! dx
1-X  (1-x)W1-x2

109 £(x)

= e f(x)+c

« [1+X
I=e m'i‘c ADnS.

Q.50

2
Sol. I= I% X
X —

B J~3x2+1—x2+x2

dx
(x*-1)°

_r—(x2-1) 4x?
- .[ (XZ _1)3 dX+J'(X2_1)3

:j -1 i 4x
x*-1° (x*-1°

This is the integral form of

[IF () + X (x)]dx = xF (x) +C

= x(—_1 ) +c
k(xz—l)zJ

|l=——2 4| Ans.

Q51

Nt -ian's [YA € Ecovcaronevrio Andheri, Vile Parle, Dadar, Chembur, Thane, Churchgate, Nerul, Powai 43



(ax? —b) dx

sl 12 '[ x\/czx2 —(ax® +b)?

diving by x2

b
put aX+;=t,[a—£2)dx=dt

Q.52

dx
Sol. IZJW dx

J‘;de
x2{1+‘/1+3

(142402
pu v

— izdx = 2tdt
X
-2t dt 2t
orl= == dt
1+1)? -[t2+2t+1
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_U 22t+2 [ 2 &
t“+2t+1 t“+2t+1

=—/(n(t+1)2-2 I(t 1)

2
= +1)+ —+C
2/n(t+1) 1

or (I=-2/n 1+‘/1+ + +C
1+,/1+—

Q53

Sol. = J x+1

X(L+ xe*)?

= Iﬂdx

x.eX (1+ xe*)?
1
orl= Im dt put 1 +xeX=t = (x.eX+eX. 1)dx = dt = eX(1 + x)dx = dt

J(l t)+t2
(t-t?

(1+ t)
j dt + j = 1)

-j—dt j dt + det

I=Z—/n@®)+/n(t-1)+c

- | =

= loxe® In(1 + xeX) + /n(xeX) + ¢
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[ xe* )

I = +£nk1+xeXJ+C

1+ xe*

Q.54
Sol. Letf(x)=ax?+bx+1

.[ f(x)dx
x?(x +1)°
_J~ax2+bx+1
x2(x +1)°
a+bx+l A B C D _ E
T 2x+D)  x x2 (x+1D) (x+1? (x+1)°
Q.55
1 1/ 1 -1 2
f'(x)= +7 - =
sol. =170 2[1+x 1—xj 1-x°
1 ' 4 _ 1 2 3 _ _1
-[Ef (x)d(x )_I?l—x“ 4x dx_ITdt
(where t =1—x*,dt = —4x%dx )
:—(nt+c:—£n|1—x4|+c
Q.56
X[+ X
Sol. =I A+ x) 5 dx
2% x 1
e 1+e7+e7
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_J~ X(L+X)e >
T+ @+ x)e *P

X(1+x)e " .xe™*
or 1=

—X —
L+ (L+ x)e *)? put 1+ (x+1)e

[0+eX1+x(—eX)+eX(-1)]dx =dt

—xeXdx=dt
__ (=1
or | .[ = dt
1 1
= _[t—zdt— ~dt
1
or I=—E—£nt+c
1 X
or |l=———————/n|1+(1+x)e" |[+C
1+ (1+x)e
Q.57
eCOSX

-3
xsin®x +cosx
( ) d4x

Sol. I=
J sin?x

=Ie°°sx(xsinx+cotxcosec X) dx

orl= Ix.emsxsinx dx + Ie“’sx cosec cot x dx
| Il | 1
=1 +1,

ly =I>I( eCOSX.sIEn xdx =x Je°°sxsin xdx — Il.(je“’sxsinx dx)dx

=— xe”®+ Il.eCOSde +c

e®* cosec x cotx

I, = . dx
2 | Il

COS X

=e Icosecxcotx dx—J.(eCOSX

(-sin x)jcosecx cotxdx)dx
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COSX

et .sinx(—cosecx)dx

(—cosecx) +Ie
= — eC0SX cosec X —I e *dx + ¢

1=+ 1, = — xetoX +J.e°°Sde—e°°SX COSec X —jeCOSde+ c

=—eOX(x +cosec X ) + ¢

Q.58
I J~ 5x* + 4x°
sol. 1= (x° +x+1)2
‘f 5x* +1 f 4x° -1
(x° +x+1)2 (x° +x+1)2
=1, +1,
Iy I, (dividing by x?)
4x3—i2
=putx®+x+1=t :>I—X ~dx
[x4+1+1)
X
1
= Jt—zdt putx?+ —+1=t
1
=—_-+cC [4x3—i2]dx=dt
t
1 1
. ¢ = (=t
X°+x+1 -[t2
-1
xtrli
—X
= - 5—+C
X°+x+1
or I=1;+1,
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(x+1)
or |{l=————+¢C
X"+ X+1

Q.60

cos’ x ,[ 2cos® x

Sol. 1=
1+tanx smx+cosx

1.[ cos® x —sin® x + cos® x +sin® x
- (sin X +cos x)

dx

1-[ (cosx —sinx) (1+sinxcosx) j(cosx+smx)

- (1-sinxcos x)dx
sin X + C0OS X (cosx +sinx)

= put sinx + cosx =t

(cos x —sin x)dx = dt

1
1+(t2—1)}
1 { 2 1 1
=== Zdt+ =[] 1-=gj
2.[ n + 2.[[1 2S|n2x)dx

2
1[Iogt]+l t——Iogt sy Lleeos2x) o
2 4] 2 2774 2

- B 090", Ly sinc cos) + X+ Scosx o

8
1 sin2x 1 . X €0$2X
==+ +=log(sinx +cosX) +—+
8 8 4 2 8
(sm2x+cost) X
or |[l=————= Iog(5|nx+cosx)+ +C
8 2
Q.61
X+ x+1
Sol. I=|—F——=—dx
-[x4+x2+1
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_.[ X3+ x+1

= dx
x*+x2+1+x2 - x

2

J~ X3+ x+1
T (x?+1)2 - x?

orI—I X3+ x+1
(X2 +x+1) (x* = x+1)

x>+ x+1 __Ax+B  Cx+D
(X2 +1-x) (X2 +1+x) (x®+1-Xx) x?+1+x

Now

. 1 1

on comparing, A=0,B = > ,C=1, D:E
1 1

X+= =

= 2 2

X2 +1+X X?+1-x

2x+1 q 1 1

1
orI:—Jz— X+—f dx
2 I x“+x+1 290 g 11

1 1
= Zlog(x®+x+1) +=
- log( )+5]

(X 1)
or I=1Iog(x2+x+1)+1. ! ant 2\4¢
2 2'\312 NE
2
Q.62
Sol. I=I(sinx)‘11’3(cosx)‘l’3dx
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¢ (sinx)'3
‘,[ 3

sin“ x(cos x)

_ J~ cosec*x

~J(cotx)?

J~ (1+ cot? x) cosec?x
- (cotx)¥®

1+t° 2
=—_[Tdt put cot X =t = cosecx dx =—dt
t

U3 s

+
_—1+1 2—1+1
L 3 3

_ _§t2/3+§t8/3 ‘e
| 2 8

or || = —B(cot x)%/3 +g(cot x)8’3}+c

Q.63

Sol. 1= dx

= dx
\/sin3 XSin(x + o)

1

- J' dx
\/sin3 X[sin xcosa +cosxsina]

1

Jsin* x[coso. + cot xsin o]

dx

cosecx

= J. = dx
Jeotx.sina, +cosa

put sino.. cotx + cosa. = t2 = — sina. cosec?x dx = 2t dt
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-1 2t
orl=|——d
sina t

=- ——.|1ldt
sina

2
=- = t+c
Sino

2 [sin(x+a)
| = —— - +c
sina sin x

Q.64

X
Sol. I= J(?x—lO—XZ)SIZ dx

=j X 3 dx
(1 o)
L Z[9—(2x—7) ])

put 2x — 7 =3 sin 6 = 2dx = 3cos 6 dO

=§j 3sin0+7 40
47

R URE
L Z(9—95|n 6))

_ E.[ 3sin0+7 40
4

3
[3 cos 9)
2

8 J-3Sin9+7

— do
277 cos0

3
= —X

4
7

do
cos®0

2 3sin0 2
- 5-[ C0336d6+§f

2X—7

sin9 = 3
3
2X=71
0

cos0 =

\9-(2x-7)?
3

2X—7

tan = ————
9—(2x—7)?
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2 sind
_5-[

= > de+EIse036de
cos° 0 9

put cos =t = —sin 6 d6 = dt (using by part method)
=- 3_[ t=3dt +Esece(tan 0-1)
3 9

11143 (e )
3t 9'\/9_(2x—7)2L\/9—(2x—7)2 J

Q.65

dx

Sol. I=[——
SECX + COSECX

1 2sinxcosx
= | = x————dx
2 SinX+cosX

dx

1_[ (sinx +cosx)? -1
2 Sin X + COS X
1

1.[ (sin X + cos x)dx —lj_—dx
2 27 sin X +cos X

1

ﬁ[\/lgsinx+\/1§cosx}

dx

1 . 1
—(—COSX+SINX) ——
5 ) ZJ

1 . 1 1
=(-cosx+sinx) — J dx
2 22 sin[x+n)

T

1 . 1
—(—cosx+smx)——fcosec X +—|dx
2 22 4

1 . 1 X =
| ==(-cosx+sinx)———=logtan| —+—|+¢C
2 22 2 8

Q.66
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dx

Sol. 1= [————dx
SIN X +SecX

COS X
Y L.
1+sinXxcosx

_ .[ 2C0SX dx

2 +2sin Xcos X

- I(COSX +5sinXx) + (cosx —sinx) dx
2+5sin2x

COSX +Sin X COS X —Sin X
_ [eosxrsinX g, [Losx—sinx

2+sin2x 2+sin2x
,[ COSX +Sin X « ,[ cosX —sin x
=)o -Ginx—cosx)?} T 2+{(sinx+cosx)2 -1}
put sinX — cosx =u put sinx + cos X =V
(cosx +sinx)dx =du (cosx —sin x)dx =du

o Pem—
(\/g)z_uz 12+V2

1
T 243

3+u

N

log +tantv+c

1 \/§+sinx—cosx

= +tan"}(sinx +cosXx) + ¢
2\/5 g\/§—sinx+cosx ( )

Q.67

2
X +1
Sol. I= dx
Ix4—2xzcosa+1

divide by x? on N"and D

[2+2)

1 dx
X%+ —2C0S0,+2 2
X

-]
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1
1+72

) j(x—)l(jz +:(1—cosa) "

1
:J‘L putX——=t
o)’ X
t2+(23|n2)

[1+i2j dx =dt

1)
or Izl[cosecg) tan* X |+c
2 2 Zsing
2
Q.68
Sol = Icosx—sinx
ol ~J 7-9sin2x
dt _ )
or | :Jm Let [sin x + cos x = t|= (cosx —sin x)dx = dt
dt ) )
= Im .+ 8iN?X + Cos2X + 2 Sin X €os X = t2
or sin?x + cos2x + 2sin X cos X = t2
dt _
:Im or1+sin2x =t
or
11 4+3t
- —.—/n
24 3 |4-3t
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|4+3(S|nx+cosx)|
24 |4 3(S|nx+cosx)|

or |I=

Q.69
v/ cot X —+/tan X

Sol.
-[ 1+3sin2x

_J (cosx —sinx)
Jsinxcos x (1+ 3sin 2x)

= I;dt put sin x +cos x = t
/E(th_g)
2 (cos x—sinx) dx = dt

& 1+sin2x=t2 = sin2x = t2-1

2f—1t
I (Bt2—2)W/t? -1

put t:l = dt=—i2du
u

—du udu
2] -2
uz[3_2j\/1_1 (3-2u2)\1-u?
u? u?
Q.70
A5 —7x* +8x3 - 2x% +4x -7
Sol. Iz.[ dx

x?(x% +1)°

A5 —Tx +8x3—2x2 +4x -7
=,[ 2,4 2 dx
XT(X"+2x°+1)

dx

J~4x(x4 +2x% +1) - 7(x* +1+ 2x?) +12x°
- x?(x* +2x2 +1)

J dx — j dx+.[ > dx putx =tan® = dx = sec?6d6
(x
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1] 12sec?0do
+]

=4logx—-7 [—— —_—
J X (1+tan®0)?

=41 +1+12f
-4 l0gXx sece

/ 2
=4/(n|x|+ = +12.[cos 0do
X

7
=4 /n|x |+ ;+12][w)d6

2

sin0

7
:4£n|x|+;+ 60 +6 +C

7
=40+ +6 tan~1x + 3 sin (2 tan~1x) + ¢

2tan(tan " x) }

7
_ L -1
SAn|x]+ S +6tanTx+3 L+ [tan(tan™ x)]

> +C

I=4£n|x|+1+6tan’lx+
X 1+x

Q71

ol 1= I\/(l—sinx) (2—sinx) i

(@+sinx) (2+sinx)

| cosx  V4-sin®x .

(I+sinx) 2+sinx

jm

t(1+1)

put1+sinx=t=> cos x dx =dt

:J\/3+2t—t2 it :I —(t-3) (t+1) it

t1+1) tL+D)V3+ 2t -2
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orlzj G- &

ty3+ 2t — t2

orI—BI dt

t\/3+2t t2 J.\/3+2t t2

1
utt=—
P v

1
dt=— —dv

VZ

dv

orI—BI_
v2 1\/3

\Y

2 1 jJ(z) ~(t- 1)
2

vV Vv

dv 1
=_3 - dt
J\/3v2+2v—1 IJ(z)2 _(t-1)?

dv

ey

dt

dt

=_3/3 _
? J(sv 1) - J J(z) —(t-1)2

=_ilog[(3v 1)++/(3v-1)° —4} sin‘l[t—;l)+c

o floQ[[lHlnx 1j+\/[1+:)inx_ jzﬁsml[ﬂ%) e

Q.72

dx
Sol. I= J-ﬁ
COS™ X—SIN" X
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1

- dx
(cosx —sin x)[1+ Sl 2X)

(cosx —sinx)

(cosx —sinx)? [1+ s|r122x)

dx

(cosx —sinx) «
(1-sin 2x)[1+ sm2x)

_ ,[ (cosx —sinx) dx

(1-sin 2x)[1+ sin2x)

B ,[ (cosx —sin x)
~ T [2-(sinx +cosx)?] [1+ (sin X + cos X)]

put sin X +cos X =t = (cos X — sin x)dx = dt

dt
ZJ (2-1%) (1+1%)

2 [ 1 1 )
=z +———|dt
3J 1+t 2-t?

3] ! dt+§jﬁdt

371+t2 3
—gtan’lt+gilog \/§+t+c
"3 322 T|V2-t

|\/§+(sinx+cosx)|+C
|x/§—(sinx+cosx)|

2. 4, 1
or || =—tan "(SinX +cosX) + lo
3 ( ) 32 0

Q.73

Sol. 1= o
L (x—a)(x—o)(x—P)
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putx—a:E:dx:_izdt
t t

du

u(a-p) put 1+ (.~ B) t= 12 => (o~ B)dt = 2udu = dt = (az_uB)

or |l=-

2 =B
(a-B)\(x-a)

or |I=

Q.74
Jeos2x

sin x

cos? X —sin? x
= .[ ——— dx
sin® x

- ([ Jeofx—1 o

putting cot x = sec ® = — cosecx dx = sech tan 6 d@

dx

Sol. |:J
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or | _Jm secetane

- COSGC X

cot x =secO = 1 + cot?x = 1 + sec20 = cosec?x = 1 + sec?0

2
:_Jsecetan ede

1+sec?0

_ .[ sec0

—————db
cos0 + cos®0

_ J~ 1-cos?0
cosO(1+ cos?0)
coso

= —Iseced6+2_[md9

cos0
sin%0

put sind =t = cos6 d = dt

=- _[secede+2f

\/§+sm6 ie
f sin®

——Iog|sece+tan9|+2x2\/— log

2+\/1 cos? |
V2 -\1- 00326‘

1
=—log |sec 0 + tan 0] + ﬁlog

|\/§+\/1 tan x|

or I=—Iog‘cotx+ cot? x —1|+
‘f \/1 tan*
Q.75
Sol I\/sm X +cos’ X

sm XCOSX

.[ sin? xy/1+ cot* x d

COSX
sin X. Sln X——

sinx
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J\/1+ (cot? x)

sin” x.cotx

put cot2x =t = 2cotx. (- cosecx) dx = dt

o,

2cotx. cotx

2
__ 1J"\/1+t dt
2 t

I (1+t ) dt
1+t

1

t
- E{J.t 1+t2 dt-’-'[\/1+t2 dt}

put (=1 put 1+ t2=v2
u

2tdt=2vdv

| |—\

- deu Jvdv}

_ 1_ o2y, (1
__2_.[ 1+u“dx _[mdu+v}

= % % 1+ u? +%£n(u +~yu?+1)—/n(u +\/u2+1)+\/1+t2}

( N
= L—%\/H u? +%£n(4+\/u2 +1)— 1;t2J

tan X

.SECX +— Kn(tan X ++1+tan* x)——secx+c
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Q.76

1 (cotx)?*® 1 _
.[ ( ) 2009dxz_£n|5|nkX+COSkX|+C
tan x + (cot x) k

COS X 2008
1_[ i )
sinx q
= ,[ - 2009 OX
S|nx+(cosx)

Sol. I=

COSX

sin X

Sin2008 X — COSZOOB X

= :
12008 (sin?° x — cos?®2? x)

sin :
sin?%% x cos x

dx

1 (sin®® x — c0s?®% x)sin x cos x

sin?%2% x + cos??% x

put sin2010 x + c0s2010 x = t = [(2010)sin2%99 x. cos x + 2010 cos20%9 x (—sinx)] dx = dt

= (2010) sin x. cos x [sin2998 x — cos2008 xJdx = dt

dx

S
20107 1

1
= ——log|t]|+c
2010 glt]

1 . 1 .
or = mlog |sin?®%x + cos? x | +¢ = Elog |5in?° x + cos® x | +c

k = 2010] Ans.
Q.77

cosO+sin0d

=1c0s260./n
Sol. I-[ cosO—sin0O

. 2
= %f cos26log [w) do

cosO—sin0
= 1.[cos 20log [M)
2 1-sin20

= 1_[ log [M] .2€0s20d06
4 1-sin26
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putsin 20 =t
2c0s 26 do =dt

= %Ilog Gi—tj dt
- %Ulog(ﬂt)dt—jlog(l—t)dt}

= % [tlog(l+t)—t+log(1+t)-tlog(1-t)+t+log(1-1)]

- %_t log [E} +log(1- tz)} +c

1+sin26) 1

= —|sin Zelog[ - -
1-sin6 2

/n(sec®20) + c}

w} ~ 2 in(sec26) +c
cos0—sin®

1 .
I==(sin20)lo [
or 2( )log >

Q.78

2

Sol. Iz.[ - X - dx
(xcosx —sinx) (XxsinX +cosX)

dx

J~ X COS X N Xsin x
(XsinXx+cosx) XcosX—sinXx

X COS X Xsinx
= J_—dx + J—_dx
XSin X + cos X XCOSX —Sin X
Iy I,
putxsinx +cosx =t put X cosx —sinx =t
(xcosx +sinx—sinx)dx=dt (=xsinXx+cos x — cos X) dx =dt

X cos X dx = dt —xsinx dx =dt
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or Ilz.[%dt l, =~ J%dt

=/n|xsinx +cosx|+c =—/n|x cos X —sin x| + ¢

orI=I1+I2

XSinX+ COSX N

=27 1+ ¢| Ans
X COSX —Sin X

I=/n
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