Solution
Class 12 - Mathematics
2020-21 paper 4

Part A
c 16
1. we have, [3dx =
16
C
3(X)() =3
16
3c = 3
16
€= 7
. . . ) 12 22 1
2. according to given question , lim, _ . e + W o

12 22 x?
= lim + +.o..+
x—oof 13,3 " 53,3 Bix3

1l
=
3
>
1
8
™
=N X
1]
_
—
<
w
+ [ o
>
w
SN—

2

= d
X
x3+1

1
1 3 1
= 3llog (x> + D]
1
= 5(109(13 +1) - log(03 + 1)
1
= E(log 2 —log 1)[ " logl = 0]

1
= 3IogZ

A,

We have

/s T

Area OAB = [ydx = [sinxdx = |—cosx|g
0 0

= cos0 — cosm = 2sq units.
4. Required area = the area above x-axis ,bounded by the line x = 4 and the curve y = f(x) ,where f(x) = X2,
0<x<1landf(X)=\/xx>1

=j(1)x2 dx + j‘ll Vx dx

X3 1 2X3/2 4
=l=1 +

3 0 3 1

1 2

5 + 5(8 - 1)
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=5 sq units

1
5.Wehavey = 4x%?andy = 35X

(1,1)

- W
Required area =2j3 (3\/y - )dy

6. Required area = the area lying in the first quadrant inside the circle x? + y?> = 12 and bounded by the parabolas

y? = 4xand x? = 4y.
2
2 - 22 5 2 2./2%
=[, 2y/xdx +j2‘/ \/12 - x%dx - | v 7 dx
2\2
1() v
41 3
0

0
) _
4x3/2 X Pr— 12 1 X 2\/2
= + | = -XxX°+ —sin ——= -
3 2\/12 X 5 sin 3
0 2

V2 3 1 )
=4 + 3sin 3 Sq units

12 = dy

\ }'224);

x=2 =242

x=0

2x

7 dx Then,we have,
+

7.LetI=f(1]5
X

C 1y 10 1 ) 1
I= EIO_5X2+1dX = g[log(Sx + 1)]0

1 1
= E(logG —logl) = glogG
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8.

10.

11.

12.

13.

14.

X3
1= fmdx

8
=[(x* -~ 2x + 4 - —)dx [Using long division method, we obtain]

8
(12— S
—j{x 2x+4 X+2}dx
x3 2

=>-25+4x-8log |x+2| +C

3
x3
=§-x2+4x—8 log |x+2]+c
1 9 x(72+1)
.fx—zdx=jx dx = —2+ D) +C
n+1
[x"dx = +c

n+1

3
X3

5
x3dx = +c
I 5

3+l

8
3x3

1
= -1t C,where C is constant of integration.

= — + ¢, where c is constant of integration.

8

I=[eXcosec? (2 eX+5)dx
Put2e™+5=t

= -2e*dx=dt

dt

=e tdx= -7

: ! 2
- I=5fcosec” tdt

cott+c

|~ Nl -

> cot(2e*+5)+C
I=fa%e*dx
=[(ae)*dx

(ae)”

- log ae

(ae)*

" log ae

+

/ dx = |

1
(V/x+x) Vx(1+4/x) dx

— 1
Now, let (1 ++/x) = t so that dx = 2dt

V.

1 1
J-(\/;+X)dX:f\/;(1+\/)—()dX

=2j%dt=210g|t| +C = 2log|(1+x)| + CIA++x) =1

x2-1

Let]=[——adx

x4+1
Re-writing the given integral
1

1
Assumet=Xx+ <

1
dt = (1- =)dx
X
dt
22

L1=]
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15.

16.

17.

18.

19.

Using identity [

I=

dz 1
= Elog

z-1

z+1

(z)*-1

1 X+§*\/i
I=——=log
2,/2 x+}17+\/§
3

+c

[tan 2xsecxdx

Puttanx =t

= sec? x dx = dt

~
vl win

—

Nlo ~+
N w
Q
~

~
+
o

5
(tanx)2 +C

2 5
= E(tanx) 2+C

Take 5 + 6x =t

So we get

6 dx = dt

It can be written as

dt 1
fcost 5= chostdt

By integrating w.r.t. t

1
5 (sint) + ¢

By substituting the value of t

sin (5+6x)
—_—+
5 c
XZ
(c)-xcotx- +log [sinx| +C

+c

Section I

Explanation: I = [x (cosec?x - 1) dx = [x cosec?xdx — [ X dx
I I

2

2

X
2

=X(-cotx)-j(—cotx)dx—%+C:—xcotx+log |sinx|-—+C

(d) sin_l(x\/—;) +C

Explanation: (2 + 2x-x%) =3-(1 +x%-2x) = (3)%- (x - 1)?

dx d

I= =
I\/(x/iff(xfl)2 I\/(\/5

csin e+ c=sn- Y L o
=sin" 1=+ C=sin

(o) sinfl\/; —Vx(1-x)+c

X
Explanation: I = | \/ Tdx

X
X X
I= j-\/: X ;dx
I xdx
- -
consider,

d(x—x2)

dx
x=A(1-2x)+B
x= -2Ax+A+B

x=A

+B
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20.

21.

22.

23.

24.

-1

—2A=1=>A=T
1
=>A+B=0=>B=5

-1 1
S (1-2x) +5
[=[————dx

-1 1-2x 1
I=(|—+ + dx
2 \/xfx2 2\/)(7x2

1
I:TXZ\/X x? +2j

'\/XX

Second term after completing square method you will get as

—\/x—x2 +sin_1\/;+c

x2-1
(d) _tan (\/EX)+C

Explanation: On dividing Nr and Dr by x%, we get

5]
1+;
d

2 _
dt Lo 1 1(X 1)
=[———=5 = —tan +C = —tan

2+ (V2)2 2 V2 V2 /2%
i1

Explanation: | [Z)ydx = a2

25kx 3, —
Jp2Hdx = o5, 2

2
2k 3
log, 2 - log, 2

0
22k_1=3
22k =4
22k:22
= 2k=2
= k=1
(d) 2

Explanation: The graph of modulus function is V-shaped graph. Therefore , from graph, the area is =

V2 x+2=2.
(b) nab
Explanation: Area of standard ellipse is given by :mab.

M)9

Explanation: To find area the curves y = /x and x = 2y + 3 and x - axis in the first quadrant., We have ;
y*-2y -3 =0,y-3)(y+1)=0.y=3,-1.In first quadrant, y = 3 and x = 9.

Therefore, required area is ;

9
=9
3

lel >N<|w
I\)| =
M| ><

j \/xdx [
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25. LetI =]

26.

Section II

x—3

dx

x2+2x-4
d
Also let x - 3 :)‘E(XZ +2X-4)+p
=A2x+2)+p
X-3=20x+ 22+ p)
Comparing the coefficients of like powers of x, we get

1
20=2 = A=3

1
A+p=-3 = 6(5)+/1=-3

p=-4
%(2x+2)—4
SO’IZI—X2+2X,4 dx
polo e 1 i
T2 ™ fx2+2x+(1)2—(1)2—4 X
polome i
B 2IX2+2x—4 X '[(x+1)2—(\/§) X

x+1f\/§

1 1
=5log [x +2x-4]-4x Elog

= | +
x+1+4/5

. 1 1 x—a
[Since, jmdx = zlog| ol c]

2

1 X+1—\/§
I= ElOg |X+2X-4| - $10g

+c
x+1+4/5

y=|x+3]
=y=(x+3),ifx> -3
y=-(x+3),ifx<-3

12 gx + 3ldx = ?

Area =[_J-(x+3)dx + [ 4(x + 3)dx

r -3 0
X2 X2
=(-73 - 3x + 3 + 3x
L -6 -3

9 36 9
= (—5+9)—(—?+18):|+|:(0+0)—(5—9):|

[ 9 9
= (5+0)+(0+5)]

=9 sq units

OR
The given curve is y> = 2y = X c.ooevuvee. (@0)
OI‘y2 -2y= —X
Ory2—2y+1: -x+1
or(y-1%= - (x-1),
which is a left handed parabola with vertex at (1,1).
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27.

28.

putting x=0 in (1),we get,

y2 -2y=0

y(y-2)=0

y=0,2

Therefore,curve meets Y-axis in 0(0,0) , B(0,2)
Required area=2(area OAM)

=2(3 2y — y)dy

1

3

y
=2 yz——]
[ 3 0

1
=2[(1— 5)—(0—0)]

4
=3 sq.units.

Here both the functions viz. x and sin 3 x are easily integrable and the derivative of x is one, a less
complicated function. Therefore, we take x as the first function and sin 3x as the second function.

Let I =[x sin 3x dx, then we have
1n

d
I=x{f sin 3x dx} - [{7;(x) x [ sin 3x dx} dx
1 1
= I=xx -7 cos3x-f {-3 cos 3x} dx

1 1 1 1
= [=-2XC0s3x+3 [cos3xdX=-3XC0os3x+5sin3x+C

OR
We have

f(atan x + b cot x)%dx = [(a® tan® x + b2 cot? x + 2ab tan x cot x)dx
= [[a%(sec® x - 1) + b%(cosec?x - 1) + 2ab] dx

= [[a%(sec® X - 1) + b%(cosec?x - 1) + 2ab] dx

= [[a®sec? X - a% + b2 cosec®x - b2 + 2ab] dx
=a’tanx-a%x-b2cotx-b%x +2abx + C

= a% tan x - b% cot x - (a% -2ab +b?)x + C

=a?tan x +-b? cotx- (a-b)2x + C

- [(atanx +b cotx)® dx = a?tan x-b% cot x- (a-b)2 x + ¢

AL
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y=xX
=2>x=0,y=0
x=1y=1

_l 12
Area = [ xdx — [ x“dx.

4]

B 1
273
1 .
= = S. units
OR
Let]= log x
et _f(1+logx)2

Alsoletlogx =t

Then, x = el = dx=d(el) =eldt
tet (t+1)-1
I=] =

t = tat
(t+1)° (t+1)° ¢

-1

1
=I=[{— eldt

+
t+1  (t+1)?
.

eldt

:I:It+ 1e t+j(t+1)2

1 -1
— bt _ t t
== —e j(t+1)2edt+j(t+l)2e dt+C

e X
= 1= 57+ C= Gorony * €

1
29. LetI= fﬁdx, then

1
I= f:dx

3 7
\/—2 [X2+ EX_E]

1 1

3
Let (x+ Z):t

Then dx = dt

1 1
1= —f:dt

)
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1 ¢
= —sin~ !| —= | + ¢ [Since [
\/2 41 '\/(12_X
=
(3)
il
1, 4
I = —sin +c
V2 \/65

1 4x+3
I = —sin +c

V2 V65

d.
30. Let T=¥>———— then

(1-2sinx)”’
dx
_ (/2
I—jo
2tan (x/2)
1-24{ ———
1+tan® (x/2)
/2 sec? (x/2)
= dx

[1+tan2 (x/2) -4tan (x/2) ]

1 dt X
=2y, where tan 5 =tx
(1+t2—4t)

dx = sin [ = +c]
2 a

T
:0=>t=Oandx=5=>t=1:|

1 t 1 =231
=2 (t-2)2- (32 2 23 log t-2+4/3 .
1 V3+1 V3+2
T3 log(\/ﬁl —log\/§72
3-5sin x
31. LetI={———dx, then
Cos™ X
3-5sin x
[=f———dx = 3fsec?xdx — 5fsecxtanx dx
COos™ x
=3tanx-5secx+C
y=yt
Y I
C
32. 5 -
X ol © X
A Yr=5

x=|

We can see from the figure that the area of the region bounded by the curve y = x* and the linesx=1,x=51is
shown by shaded region that is Area ADCBA.

Area of ADCBA = [2ydy = [2x*dx

5
[XS]
- | =
5
1
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1
= 625—3

= 624.8 sq. units.
Which is the required solution.

33.4x% +4y% =9 ..(1)
y2 = 4% ...(2)
On Solving (1) and (2)
1

y=3

12, /= 3/2 [
=2(f, 2\/ydx+j1/2-\/71 —yzdx)

[ 3/2
4 312 (Y 5
=2 g(yz)o +(§\/9/4—y

1/2

INER on 1 - 9 1
=235 [ " a2 Esin )
8 9n V2 9 1

_ -1
= — = - = - - -
I 5 7~ zsin ()

A" Ay =%

34. Equation of the (parabola) curve is
y2 = 4x ...(4)
=y = 2\/x ...(ii)
Here required shaded area OAMB =2 x Area OAM

o[ 3 8 _ _
=4.3 [35 - 0| = 3.3V/3 = 8y/3 sq. units

Section III
35. We have to show [(f(a - x)dx = [{ f(x)dx
TakeI= jg fla — x)dx ...... (6]
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Leta-x=z = -dx=dz = dx-dz
Also,x=0 = z=aandx=a = z=0

1= 2 - do) = @)z

= 1= [§fiz)dz (7 [2fx)dx = = [§fx)dx

= 1= [0f0dx ... ( [2fz)dz = [ fedx
From (i) and (ii), we get
) g(a - X)dx = jgf(x)dx

Now, [§ ——— dx ......(iii)

sin x+ cos x
(n )
57X
/2 VA 1
= 1= dx= [ dx
X X 2\/2 COoS X~ +sin x—
sin [ 3-x]+cos [ 5-x V2 V2
n I 1
=—[¢ - —dx
2\/2 sin x sin 7 tcosxcos 7
- j(g S
n
22 cos (x—7)

21_ T z T
= 2\/§fésec(x+ 2)dx

ya
T

= —— [log(secx + tanx)](i

2y2

/s
Zl=ﬁ[00—log1]=oo

[=w
36. To find region bounded by curves
y=x-1..01

and (y - 1)2 = 4(x + 1) ...(ii)
Equation (i) represents a line passing through (1, 0) and (0, -1) equation (ii) represens a parabola with vertex

3
(-1, 1) passes through (0, 3), (0, -1), ( - 0)

Their points of intersection (0, -1) and (8, 7)
A rough sketch of curves is given as:-

{10 =4 fusd)

Shaded region is required area. It is sliced in rectangles of area (%1 - X3) AY.

It slides fromy=-1toy=7,so0
Required area of the shaded region= Area of the Region ABCDA
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A= j7_1(x1 —xz)dy

(y-1)°
f7_1(y+1- y4 +1)dy

1
= 2/ @y +4-y? -1+2y+4)dy

1
= L, By +7-y)dy

1' 377
y
:Z 3y2+7_y—;] X

i 343 1
=7 147+49_T - 3—7+§

1245 11
= - — 4+ —
4| 3 3

64 _
A = 7 sq units

37. Let the given integral be,

2x+2
I =J’sin_1 ————— }dx
V4x2+8x+13

.1 2x+2
=sin” ———— ¢tdx
V(2x+2)2+32

3
Substituting 2x + 2 = 3 tan # and dx = Esec2 6 de, we get

1 3tan 0 3 2 3 )
I=[fsin""| 505 | X 7sec0do = 56 sec0db
sec I I

3 3
= I={6tanf - [tanfd6} = - {6tanb - log|sech|}

3 2x+2 =2 \/ 2x+2\2

= I= 3 3 |tan 3 —log\/1+ 3 +C
3 2x+2 2x+2 —_—

= J= 5{( X3 )tan_l( X3 )—log\/4x2+8x+13}+C

x+2\ 3
= I=(x+1)tan? (X—) -2 log (4x2 + 8x +13) + C

3

OR
LetI = fsin _1\/de
a+x

Put x = atan20
= dx = 2atanfsec26d6

1 atan26 5
-~ I = [sin \/ (Zatane. sec 9)d6

a+atan26

tan 6

sec 6

= 2afsin ~ 1(

= 2afsin "~ 1(sinB)tan. sec20dO
= 2af0. tanfsec6do

)tan@. sec260do

d
= 2a [9. [tanf. sec’6d6 — | (E 6. [tanf. sec’0d6 )d@]
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Lettanf =t

sec20d0 = dt
2 tan20
2
JtanBsec®6d6 = [tdt = 5 =
I=o [ tan tan20
=2a

abtan’6 - af (sec29 - 1)
C

= aftan26 — atanb + ab +

x KX %
= a|-—tan \/——-\/—+tan -\/— +C
a a a a

(12+22+32+

...... +x2) (13+23+33+

38. Given, lim,

X 2 X 3
Z:rzlr : Z:rzlr
= lim,_ ,—————

X 6

Zrilr
1 r 1 r
- -2 —¢X -3\3
2r=1(3)7 3 Zr=1(3)

= limx—voo 1y N
T 2r=1(3)
1 1

foy?dy. foy* dy

[oy®dy

2cos2x

2+ 2sin x.cos x
30.1- I(_ )d

(18+26+36+ .

+x6)

2
+
'[ 2cos2x

2cos2x

2sin x.cos x
e*dx

= (sec?x + tanx)e*dx
Let f(x) = tanx
f (x) = sec’x

 We know that fe* [ + (9 Jdx = e¥fix) + ¢

~. [(sec?x + tanx)e*dx
= e* tanx + ¢
40. Let the given integral be,
I=[(3x + 1)y/4 - 3x — 2x%dx

d
Let(3x+1)=A5(4—3x—2x2)+B

= 3x+1)=A(-3-4x)+B
= (3x+1)=-4Ax+(B-3A)
= 3=-4Aand (B-3A)=1

_ 3 _ >
= A—-4andB—-4

3 — 5
= I=-7 (-3~ 4x)/4-3x - 2x%dx - 7[\/4 - 3x - 2x%dx

Now,
I3 = [( = 3 - 4x1/4 - 3x - 2x%dx

Let (4 - 3x - 2x%) = t or (-3 - 4x)dx = dt
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= Iy = [/udt
2 3
= §t2 +C1

2 z
= Iy = 5(4—3x—2x2)2 +Cq

Now, I = j\/4 - 3x — 2x2%dx

— 3 2
=/ 2(2— 5x—x |dx

__\/ 17 9 3 2
=\/2f 771 XX dx

=\/§j\/ ’ ﬂ)z— (3 + Ex+x2)]dx

=ﬁ;\/- ?)2 (x+3)2]dx

= Esin — |+ C
V 2

— 2x+3
=4/2sin| —= | + Cy

Using (i), we get

3 2 2N 5. = f2x03
I——ZX§(4—3x—2x) —ZX\/Zsm 7 +C

Lo g 22;5\/5.2“3 c

Ll=-c - - -— — |+
5 ( X X ) 1 sin \/17

41. To find area of region bounded by x-axis the ordinatesx =-2andx=3 andy-1=x...(1)
Equation (i) is a line that meets at axes at (0, 1) and (-1, 0)
A rough sketch of the given information is as under:-

* *

vl
/’{J 4|
i
A
. /%/
) - /}f e ‘j'.hL g
i
i
ST e
/, 4

Bounded region provides the required area.
Now Required area = Area of Region ABCA + Area of Region ADEA

A=f> ydx+|[ Jydx

=f?il(x+ 1)dx + [—2_1(x+ 1)dx|
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[ -0

[15 1 ] 1
=+ |+|-z
2 2 2
1
=8+ E
17
A= 5 S units
OR
The equation of curve is
y=2x- X, 1)
=>x2-2x= -y
= x2-2x+1= -y+1
(x - 1)2 = - (y - 1),which is a downward parabola with vertex (1,1).
Y
F 3
(1, 1)

0 0.0) \.12 o~

putting y = 0 in (1),we get, 0 = 2x - x,
T x(x-2)=0
x=0,2
. parabola meets x-axis at (0,0),(2,0)
required area= Area bounded by the curve y = 2x - x? and the x-axis
=f(1}y dx
=fg(2x - x%)dx

512
o4
0
8
=|:4—5—(0—0)]

4 .
= 3sq units

Section IV
2x

T x2+3x+2
2x

X2+ 2x+x+2
2x

T ox(x+2) +1(x+2)
2x

T (x+1) (x+2)
A B

=2x=AXx+2)+Bx+1)

=2x=Ax+2A+Bx+B

Comparing coefficients of x on both sidesA+B =2 ....... (ii)
Comparing constants 2A + B =0 .....(iii)

Solving eq. (ii) and (iii), we get A=-2and B =4
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43.

Putting these values of A and B in eq. (i),
2x -2 4

G (x+2)  xel 2
2x 1 1
'.'I—(x+1)(x+2)dx = —ZIde+4fmdx
=-2log |x+1| +4log |x+2]| +cC
=4log |x+2|-2log |x+1]| +¢C
OR
The given integral is

1
l={—F——dx...()

sin™ xcos< x

Then,I={ sin? x cos™ xdx

Since -4 - 2 = -6, which is even integer. So, we divide both numerator and denominator by cos

1

cos® x

.'I:J. 4 2dx

sin® xcos® x

COS6 X

SeC6 X

il e

sin” x

4
cos’ x

SEC6 X

- ftan4 X

SQC4 XX SEC2 X

= [———dx

tan4 X

2
(SEC2 X) ><SEC2 X

= [—————dx
I tan® x

2
(1+tan2x) ><sec2x

- ’[ tan? x dx

(1+tan4 x+2tan? x) xsec? x

> 1= dx ...(if)

téll'l4 X

by using substitution.
Let tan x = t. Then,

d (tan x) = dt
= sec? xdx = dt
dt
= dx=
SEC2 X

Putting tan x =t and dx = in equation (i), we get

SECZX
4 2
I (1+t+2t) ) it
= |7 XsecxX
'[ t4 SECZX
[t +1+2t2)dt
t_3
_ -1
= - —+t-2t0 +c
3
1 2
= - —+t—--+
mttoT e
1 2
= - ——+tax- —— +c
3tan” x tan x

1
= -3 x cot3+tan X -2 X COt X + C

-1
1=~ xcot®X-2cotx+tanx +c

According to the question,

Given parabola is y? = x......(10)

vertex of parabola is (0, 0)

axis of parabola lies along X-axis.

Given equation of line is x +y = 2....... (ii)
For,x+y=2

6

X.
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b.4 2

y 0

So, line passes through the points (2, 0) and (0, 2).

Now, let us sketch the graph of given curve and line as shown below:

Fe
X

On putting x = 2 - y from Eq. (ii) in Eq. (i), we get
y’=2-y

=>y2+y—2 =0

=y’ +2y-y-2=0

=Syy+2) -1 +2) =0

=@y-DHy+2)=0

~y=1lor-2
Wheny=1,thenx=2-y=1
Wheny=-2,thenx=2-y=2-(-2)=4

So, points of intersection are (1, 1) and (4, - 2).

. 1
Now, required area =|_, [x(,me) = X (parabola) ]dy

=f1_2(2—y-y2)dy

1
oy
o A
-2
1 8
B R

1l
—
N
|
N -

|

|
N

|
+

1l
(0]
|
Ualuoalu
|
wlo O
w

IS
&
|
|
-
=)

IS
&

I
N o
~

N
~
[}

D

9
= 5 sq units.

OR
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Equations of one side of triangle is

?{b"‘_'—*— ——t—3 X

L

y=2x+1..01)
second line of triangle is y = 3x + 1 ...(ii)
third line of triangle is x = 4 ...(iii)
Solving eq. (i) and (ii), we getx=0and y =1
.. Point of intersection of lines (i) and (ii) is A (0, 1)
Putting x =4 in eq. (i), we gety =9
. Point of intersection of lines (i) and (iii) is B (4, 9)
Putting x = 4 in eq. (i), we get y =13
. Point of intersection of lines (ii) and (iii) is C (4, 13)
.. Area between line (ii) i.e., AC and x - axis

4
3x?
==+
5 X
0

=24 + 4 = 28 sq. units ...(iv)
Again Area between line (i) i.e., AB and x - axis

4
e

=16 +4 = 20 sq. units ...(v)

Therefore, Required area of AABC

= Area given by (iv) — Area given by (v)
=28 - 20 = 8 sq. units

4

[ ydx
0

4
(3x + 1)dx
0

4
[ ydx
0

4
[(2x + 1)dx
0

44. Let I = (4 7In(sinx + cosx)dx ....(1)
T2

Using the property: [ I;f(x)dx = 2f(a + b — x)dx

= j% nIn(sinx + cosx)dx = j% nIn(sin( — x) + cos( — x))dx
4 4

I= E nIn(cosx — sinx)dx ....... (ii)
4
Adding equation (i) and (ii)
21 = j? In(sinx + cosx)dx + ﬁ nn(cosx — sinx)dx
4 4

=[4 HIH(COSZX - sinzx)dx
!
s

= jz 7In(cos2x)dx
3

As cos(-xX) = cos X
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Using property: [7 _f(x)dx = 2fgf(x)dx (for f(-x) = f(x))
= 2I = 2[@logcos2xdx

== f&logcostdx ... (iii)

Now, by property [yf(a - x)dx = [of(x)dx

x n x n

=]= fdlog(cosZ [Z - x] )dx = fﬁ‘log(cosz - 2x)dx
== f@logsin2xdx ... (@v)

Adding Equations, (iii) and (iv), we get

= 2[= jg(logsin2x + logcos2xdx)

s

= j’@ log(sin2xcos2x)dx
z 1
= [d log(E sin4x)dx
z I
= [dlogsindxdx + [dlog> dx
z I
= [¢logsindxdx + [x]¢log5
x b 1
= [¢logsindxdx + Zlog;
T 1
=>2[=1+ Zlogz

Where, I, = [¢logsindxdx

Let2x =t
= 2dx = dt

T Vs
Whenx=0,t=0and atx = =3

1z
= I, = 5 [8logsin2tdt

1z
= I, = 5 2f@logsin2tdt [Using [o*f(x)dx = 2f3(x)dx]
= [¢logsin2tdt

= [, = [dlogsin2xdx ...(by change of variable property)

- his 1
Hence, 21 = [dlogsin2xdx + 7log>

T 1
=2[=1+ Zlogz
T 1
=]= Zlog;
OR

3n

Let the given integral be, y = [#
4

dx .... (@D

1+sin x

Use King theorem of definite integral
[P feodx = [Pfa + b - x)dx

3n m
3n RIS

y=[# ———dx
) 3n n
1+sin (7+Z—x)
3
y:f,; oA e (ii)

Adding eq. (i) and eq.(ii)
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g n
2y =t T dx St
4 4

1+sin x

dx

1+sin x

1

dx

1+sin x

SR

Using rationalization, we have

S | 1-sin x

:—7? X
y 2fZ Trsinx  T-smx9X

s 3_"1—sinx

=—[# d
Y ZIZ cos? x X

3n sin x

yzifg[seczx— >—ldx
4

Cos X

Let,cosx=t
= -sinxdx=dt

<
Il
N

bis 4 ]
[tanx]— + [J2 —dt
x At

-1

i

Nl s

3n i -1
== —_ = -+ | —
y tan- - tany ;

1

V2

y= g(—1—1+\/§+\/§) = n(\/2 - 1)
Hence proved.
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