Solution
Class 12 - Mathematics
2020-2021 - Paper-4

Part-A
1. We are given that,

f(x) = sinx + cosx, x € [O, g]

f(x) = cosx — sinx

For f(x) to be increasing, we must have
f'x)>0

COosS X -sinx >0

sinx < cosx

sin x

COoSs X
tanx<1

T
=2>x € O’Z

2. We are given that,
fx) =ax+b,a>0
Letx,x, € Rand x; > x,
= ax, > ax, for some a > 0
= ax, + b > ax, + b for some b
= flx1) > fixy)
- f(x) is strictly increasing function of R
3. 1. for f(x) to be increasing, we must have
f(x) >0
= 6(x2—3x+2) >0
=x2-3x+2>0
x-Dx-2)>0
= x<lorx>?2
= Xx€ (-0, 1)U (2,0
so f(x) is increasing on ( — «, 1) U (2, )

+ - +
- 1 2 @

2. for f(x) to be decreasing, we must have
fx) <0
= 6(x2—3x+2) <0

= x2-3x+2<0

= (x-Dx-2)<0

= 1<x<2=x€(1,2)
so, f(x) id decreasing on (1,2)

+ +

=3 7 3 =
4. we have, f(x) = cos X + cos (/2 x)
using the inequality |a + b| < |a| + |b|
|f(X)| = |cosx + cos (/2 x)| < |cosx| + |cos (\/2x)| <1+1 =2,V xinR
since — 1 < cosx < 1 = |cosx| < 1Which is true for any given angle.
Hence, maximum value of f(x) = 2
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2 3
5.0 6x5——4—7x+;—5+4ex+7x dx
X

X5+1 x—4+1 XZ 7X
=657 ~ 257 ~ 77 t3Inlx| — 5x + 4eX + Tt
x5 x3 X2 7%
=65 —25 75 *3In|x| -5x+4de"+ — +c

X

6 2 -3 7 2 X
=x°+ = - =x°+ - 5x + +
X7+ 3x 7X 3ln|x| — 5x + 4e 7

-1
$2

6. According to the question, I = | f dx

5 1

fl(x = )dx

~ (2)2 1 (1)2 1
P @ )| T2 * 1)

2 3sin x d
= - X
I cos? x cos? x

= [2sec®xdx - 3ftanxsecxdx
=2tanx-3secx +C

N =

1
8.[—2Sx< —5=2x+1<0]and[— £x£1=>2x+120]

.l -1/2 1
..f_2|2x+1|dx:j_2 | 2x + 1|dX+j_1/2|2x+1|dx

=737 =@+ Ddx+ 1 (@2x+ 1)dx
1 1
() ol (o)
1
4
9.I=jétan1(1iX12)dx

+
1 9 x+x—1
I = f,tan (—l—x(x—l) )dx

I= j(l] [tanfl(x) +tan~1(x — 1)]dx ..(1)

+

N

N

+

HlO N
N | ©

I= jé [tanfl(l -x)+tan Y(1-x- 1)]dx[ Py

I= j(l] [—tan_l(x -1)- tan_l(x)]dx...(Z) [ tan~1(-6) = —tan 6]
(1) +(@)
21=0
I=0
10. We have,y = x + iz ......... 1

=>y=x+4x_2
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11.

12.

13.

14.

On differentiating w.r.t X, we get,

dy -
—=1l+4x(-2x3) =1
dy 8

x o 1Tg

8
-3 _
- 8x —l—;

Since the tangent is parallel to X-axis, therefore

dy
=
8
= 1-;20
= x3=8
= x=2

4
From(l),whenx=Z,Weget,y=2+Z:2+1=3

Therefore, y=3 is required equation.

X
f(x) = . ...(D)
sin X —x - cos x
f'(x) = ———— [differentiate 1]
sl X
cos x(tan x—x)
fX)=—"75—"

sin? x

. T

in [0, 5] cosx > 0,
tanx-x>0,
sin?x > 0

hence f’(x) > 0,

So, function is increasing in the given interval.

(sin71 x)3
I=[———dx
\/1fx2
Putsinlx =t
dx

=

=dt
\/1—x
SI=(e3de
t4
= Z + C

_— 4
(sm 1X)

=—— +C(~ t=siny)

Given f(x) = sin ’

f(=x) = sin’( - x)

=[sin( - x)]”

=( - sinx)’

=—sin’x

= -f(x)

So f(x) is an odd function.

/2
J——71/2

X.

N 5 1
I={12 +;——] dx

X3

5 1
=[2%dx + [~ dx = [ dx
X3
1 -1
=[2%dx + 5j;dx - {x3dx
2% 3 2

= + — —y3 +
Tog 2 Slogx 7X3 +c¢
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e X s 612 X
15. We know that j\/a2 - x%dx = 5\/02 - x%+ Esin_la +C

/16 — 9x%dx = 3[{\/(1—96 - xz)}dx = 3;{\/(% )2 - x?}dx

N O LR S T
_32\/9_X+9sm @3 | 7€

x ——= 8 3x
= 5\/16—9x2+§sin1(z)+c

1
16. Formula = J-dx =logx +c

Therefore ,

Putx +log (secx) =t
1
=1+ —xsecXtan x dx =dt
sec X

(1 +tan x)dx = dt

dt 1
I(T) =[-dt=logt+c

=log (x + log (sec x)) + ¢
Section I

600 + 2nr
2
7 )

17. i.(@) S = nr® +(
300
i.)r=—

n+4
“on sz
iii. (c) —>0
dr?

iv.(d) a=2r

1
v. () >

18. 1i. (a) x%+200x + 150000

ii.(@R® =0

iii. (b) Rs.100

iv. (d) 49

v. (c) 257, -63

Section II
19. Clearly, 9x% + 6x + 5 = 3x + 1)2 + (2)?
1 1

= I9)(2+6x+5dx - I

Let3x+1=t

= 3dx =dt

d
(3x+1)2+ (2)? x

11
. I(3X+1)2+(2)2dx =3l

1fr
3 Etan 3 +C

1 f3x+1
- +
6tan > C

2x

dt

20. Let 1= [——dx ...(Q)
Let e2X-2 =t then,
d(e?*-2) =dt
= 2e2Xdx = dt

dt
= dx= o
e

dt
o in equation (i), we get,

Putting e2*- 2 =t and dx =
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I:.[ t zeZX
1 dt
=7
1
= slog [t| +c

1
5 log [e?*-2] +c[e**-2=1]

1
o1 =5log |e¥-2] +c

_r—* :
21. LetI =, (1+sinx)dx ......... ®

o (mx) _ o (mmx)
Then, I = J-0 1+sin (m—x) dx = fo (1+sin x)
Adding (i) and (ii), we get
N dx . 1 (1-sinx)
2] = njom =y (1+sin x) X (1-sin x) dx

dx ceeenee (ii)

1-sin x

_ _ | 2 ot
or2l= njo( o7 x )dx =n [f Secxdx josecxtanxdx]
=7 [[tanx]g - [secx]g] =2n

. . U X
SI=, 1.e.,j0 (Hsinx)dx =n

OR
1 9
Given that f(x) = 4x - Exz, x € [ -2, 5 ]

=>f’(x)=4—%(2x) =4-x
Now, f'(x) =0
= X=4

9
Now, we evaluate the value of f at critical point x = 0 and at end points of the interval [ -2,3 ]

f(4)=16—%(16)=16—8=8

f(-2) = —8—%(4): -8-2=-10

9 9 1(9)\2 81
fz =4 17313 —18—;—18—10.125—7.875

9
Therefore, the absolute maximum value of f on [ -2, 5] is 8 occurring atx = 4

9
And, the absolute minimum value of f on [ -2, 3 ] is -10 occurring at x = -2

22. Let, I =f(x + 1)\/2x +x2dx

Put, 2x + XZ) =t
= (2+2x)dx=dt
= 2dx(1+x) = dt
1
=]= Eft%dt
1 23

=]==---t3
1 5 3t2

1 3
== 5(2x + x2)5

OR
x2+1

LetI =f—(x_2)2(x+3) dx

Using partial fractions,
x2+1 A B c

(-2)2(x+3) | x2 " (x-2) ' x+3
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= x2+1=A(X-2)(x+3)+Bx+3)+C(x-2)?

=(A+C)x%2+(A+B-40) x + (-6A + 3B + 4C)
Equating similar terms, we get
A+C=1,A+B-4C=0,-6A+3B+4C=1

3 2
Solving, we get, A = o B=1,C= s

Thus,
3 dx dx 2 dx
I=—-f—+ +=[—
57 x-2 (x-2)2 5 x+3
3 2
I=Elog|x—2| RTECTS +Elog|x+3| +c
22
23. We have o + = =1...(0)
Differentiating (i) with respect to x, we get
x 2ydy
PRy
dy -25x
or x4y

4
The tangent line is parallel to y-axis if the slope of the normal is 0, which gives % =0, i.e., y = 0. Therefore,

2 2
i % = 1fory=0givesx= + 2. Hence, the points at which the tangents are parallel to the y-axis are (2, 0)
and (-2, 0).
OR
CSC2 X
Letl = ————dx

(1*c0t2x)

Put t = cot X then dt = -cosec2xdx

IZI —dt _ —J' 1 dt
() ()
-1 1+cot x
= TIOg T e €

s
24. Let I = [@sin32tcos2tdt.
Consider [sin®2tcos2tdt

1
Put sin 2t = u so that 2 cos 2t dt = du or cos 2t dt = Edu

3 ! 3
S0 [sin®2tcos2tdt = 7 fu“du

1
== [u4] = gsin42t = F(t)

Therefore, by the second fundamental theorem of integral calculus

b4 1 . 4n .4 1
I_FZ —F(O)—g smE—smO =3
sin x — xcos x

25. LetI= fmdx. Then,

(x+sin x) —x—xcos x
I_I x(x+sin x) dx

(x+sin x) —x(1+cos x)

= I:f x(x+sin x) dx

1 1+cos x
= = - -
I f X x+sin x dx

= I=log |x|-log (x-sinx)+C

X

= I=log

x+sin x

26. Let I = [1/1 + e*edx ...(0)

Let 1 + eX =t then,
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27.

28.

29.

d(1 +e*) =dt

= eXdx = dt
dt
= dx=—

eX

dt
Putting 1 + e* = t and dx = —, in equation (i), we get
e
e
I = [/te*=
e
1
fta2dt
2
2 t2

- X — +C
3

2 3
= 5(1+ex)2+c[1+ex=t]

B+x+1

Given function is —;
2

Dividing (x3 + x + 1) by X2 - 1, we get,

X+x+1 2x+1
=X+
x2-1 x2-1
2x+1 A B
Let =

21 oD e
Now, 2x+1=A-1) +Bx +1)...(1)
Substituting x = 1 and -1 in equation (i), we get,
3
2
Cx+1 1 3
Thus, =5 =x+ 360 " 26-1)

1
A=5andB=

3

x>+x+1 B 1 1 3 1
= Jma Tl ey dx Al ey dx
1 3
=3 +510g|x+ 1| + 510g|x—1| +C
1-sin 2x .
LetI=] dx ..(D)
X+Cos” x

Also let x + cos?x = t then, we have

d(x + cos2x) = dt

(1-2cosxsinx)dx=dt
dt

= dx=—
1—-2cos xsin x

dt
. 2e _ _ . . .
+ = =
Putting X + cos“x = t and dx = 75 ——— in equation (i), we get
1-sin 2x dt
I_f t % 1-2cos xsin x
1-sin 2x dt
= X
t 1-sin 2x
dt
_J’ :
=log |t| +¢C

=log | X + cos?x| + ¢

. I=log |x + cos?x| +c

Section III
XZ
Let, I —jx4+x2_2dx
Using partial fractions,
x? A B c
—_— = — + — +
x*+x2-2 x+1  x=1 X242

= x2=AX-1)(x2+2)+Bx+1)(x2+2)+C(x2-1)

1
For,le,A:g

1
For,x=-1,B =-%
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x+1 x—l 37 %2492

- 1=-1 1) -1 - —=tan~![ =
== + - = -1|-—= — |+
6og|x | 6og|x | 3\/Ztan 7 C

30. To solve this we use substitution
let x = acos20
Differentiating w.r.t. X, we get
dx = - 2asin20

Now,x= —-a=0=

N

x=a=0=0
a(l cos 20)
Ll \/mdx— \/ e, (~ 25n20)d6

% sin @
= 2af8 — - sin20d6 [ 1-cos26 = 2sin@., 1 + cos26 = 2cos?6 —jsf(x)dx = jgf(x)dx]

" sin B+ 2sin Bcos O
B 2aﬂ; cos 6

= 4a[6sin0do

= 2afé (1 - cos26)do

s

[ sin20 ]2
=2a|0 -
0

2

[ sin 260
=2a|0 -

b
2

2 Jo

s
=2a 5—0—0+0:|=7ra

a—x

.2
Sl gredx = ma
31. Gi o @)
1ven, | = [———dx...(1
J‘\/x 245x+6 X

d
Let,x+2=Aa(x2+5x+6)+B

= x+2=A(2x+5)+B...(i0)
Comparing the coefficients of x and constant terms on both sides we get,
=2A=1 and 5A+B=2

1 1
=2 A= —andB— -3

from equation (i) and (ii) we get,

1 1
5(2x+5) -3
I= j:dx
\/x2+5x+6
2x+5 1 1

1
7l Tm——=dx~ 3| T—=dx
\/x2+5x+6 \/x2+5x+6

1 1 “ee
I= 511 - 512...(111)
xX+5
dx

consider, I,= jm
X X

put x> +5x+6=t = (2x +5)dx = dt
1 -
11:f7;dt:2\/”c1

I, = 2y/x? +5x + 6+ C; ...(iV)[put t = x* + 5x + 6]
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1
consider, I, = jﬁdx
'x%+5x

1

f 2 5 25 25
\/x +2x EXX+6+T_T

x+\/x2—a2

+C]

Putting the values of I, and I, from Equations (iv) and (v) in Equation (iii) we get,

]

5 5\2 1\2 dx
= log (X+E)+\/(X+§) —(5) +C2['.'j\/xz_azzlog

5 —_—
52
X+ +/x2+5x+6

= I, =log + Cy...(V)

1 —_—— 1 5 —_—
=]= 5[2\/x2+5x+6+C1]—5|:10gx+5+\/x2+5x+6

C

__\/2 1 11 C2
=4/x“+5x+6+ 5 ~7log

5 —_—
- 2 =
+ =+ +5x+6]| -
X+ 3 \/x 5x + 6 2

2
c, 1 A+5+2/P+5x46 | ¢,

— 2 — _ - R I ——
—\/x +5x+6+ - — 7log 3 5

C

¢ - , m
=/x*+5x+6+ 53 [log 2x+5+2/x? +5x + 6| - Iog(Z)] - 5 [ log(7) = log(m) - log(n)]

¢

—_— 1 —_— 1 C,
= /x> +5x+ 6+ - - ;log[2x+5+ 2\/x% +5x + 6| + 5log(2) - 5 [ * log 2 is a constant]

G

- 1 - 1 C,
= I=4/x +5x+6—§log2x+5+2\/x +5x+6|+ C[where, C = 5 + -log(2) - <1

OR
Let I = sin X sin 2x sin 3x. Then,
1
I'= 3f (2 sin 2x sin X) sin 3x dx
1
= I= ;[ cosx-cos 3x) sin 3x dx
1
= I= 7/ (2sin3x cosx -2 sin 3x cos 3x) dx
1 . . . 1 cos4x  cos2x  cos 6x
= I= Zj(sm4x+sm2x-sm6x)dx=Z{— T " o2 T % }+C

32. The equations of the two curves are
y% = 4x .... ()
and x% = 4y .... (ii)

&=

From (i), we obtain x =
2
. Yoo,
Putting x = - in (ii), we get

y2 2
n =4y = y*-64y =0

= y(y3-64)=0 = y(y3-64)=0
= y = 0, y =4
From equation (i) when y = 0, we get the value x = 0
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and again when y = 4, we get the value x = 4.
Thus the two curves intersect at the points (0, 0) and (4, 4).

Differentiating (i) with respect to x, we get
dy dy 2
Zya =4 = =y (iii)
Differentiating (ii) with respect to x, we get
dy dy x .
2X_4I(=>E_E ..... @iv)
Angle of Intersection at (0, 0): From equation (iii), we get

" o

Therefore, the tangent to curve (i) at (0,0) is parallel to y-axis.
From equation (iv), we get

dy
" (5)(0 0) -’

Therefore, the tangent to curve (ii) at (0, 0) is parallel to x-axis.

Hence, the angle between the tangents to two curves at (0,0) is a right angle.

Consequently, the two curves intersect at right angle at (0, 0).
Angle of Intersection at (4, 4): From (iii), we obtain

(dy) 2 1
m, = —_ -
1

dx (4,4) 4 2

From (iv), we obtain

dy 4
mzz(a)m4):5:2

Let 6 be the angle of intersection of the two curves. Then,

my=my 2-(1/2) 3
tanf = 1+mym, 1+2x(1/2) |~ 4
OR
1 (D)2
Volume, V = 5"’ 5
Dl
= V= P
8V
= [= —2(1)
D
nD? nDI
Total surface area = = ID + >
nD?> 8V 8V
= —t —= 4+ —
= §=—+ —+ - ..[Fromeq. (1)]
d nmD 8V 8V
o — o= 2D
ab 2 gp? 2p?
For maximum or minimum values of S, we must have
ds
dD ~
nD :1% :1%
=> — | — . — T

d

Now,we have

% g 1wev[{1 1
=-+—|-+=
dD? 2 p3\n 2
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33.

34.

= —==+7>
32 >0
:1%
= |= —
nD?

Hence proved.
Consider the integral

o —
bl E— ). ¢

(x2+4) (x2+25)
Lety=x2
Thus,

x2+1 B y+1
(x2+4) (x2+25) T ) (r+25)

y+1 A B

T O om)  yra s
by using partial fraction
y+1 A(y+25)+B(y+4)

(y+4) (y+25)  (y+4) (y+25)
= y+1=Ay+25A+By+4B
Comparing the coefficients,we have,
A+B=1and25A+4B=1
Solving the above equation, We have,

-1 8
A—7andB—;

241
Thus using values of A, and B, we get, I = [ LS E—
(x2+4) (x2+25 )
-1

7 7
= dx + dx
jx2+4 j><2+25
-1 1 8 1
== dx + dx
7 Ix2+4 7Ix2+25
-1 1 X 8 1 _1X
=— x = —+= x = -+
7 2tan 5 t3 5tan s C
-1 X 8 1%
= — -+ = -+
14tan 5 35 tan 5 C
We know that,
2 X
1-tan 3
COSx =
2 X
1+tan 3
1 1
5+3cosx
l—tanzg
5+3 ~
1+tan23
1+tan2§
5(1+tan2%)+3(1*tan2%)
sec? ;dx
8+2tan2%

Therefore the given integral becomes
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35.

36.

X
dx 1 sec E

X
-[0 5+3cosxdx —2Jo

X
Lettans =t
Differentiating w.r.t. X, we get
lseczidx =dt
2 2
Now,

x=0=t=0

X=m=1t=o0

2X
1 sec” dx
Lo
s fax

270 X
22 +tan? 3

@ dt
TJ0 2442

()]

% [tan ~1(00) - tan " 1(0) ]

! -1, T -1
= 5 |[tan tan | - tan (tan0)

4

dx b

I
N o~

—
NS

.oX _
"I05+3cosxdx 4

Letl=[ il dx
(x2+2) (x2+3) (x2+4)
Letx?=y
4x*+3 4y*+3

(x2+2) (x2+3) (x2+4) (y+2) (y+3) (y+4)
Now by using partial fraction.
4y?+3 ~ 4y?+3
D00 - B )
= 4y?+3=A(y+3)(y+4) +B(y+2) (y+4) +Cly+2) (y+3)

L

19
Fory=-2,A= 5
Fory=-3,B=-39
67
Fory=-4,C= £

h 19 dx dx 67 dx
= - F— + —
Thus, 1= 55— =39 5=+ 5 5

o1 2 s 2 2 ) s Can (2 +
= 2\/5 dan \/E \/5 an \/5 2 an P C

Section IV
Let a be the semi-vertical angle of a cone VAB of given slant height 1.
In AAOV,
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- i N

| cos a

0 F
Vo dsi 0OA
cosa = v and sina = o7
VO . OA
= cosa=—andsina = —

I I
= VO=1cosa, OA=1sina

Let V be the volume of the cone, Then,

1
V= En(OA)Z (VO)
1
= v=§n(1sina)2 (1 cos @)

1132
= V=§7ﬂ sin“a cos a

av 7I3 .23 . 2
= 5:51 (-sin” a + 2 sin a cos” a)
v a

T ein2 . 2
= = =3 sin o (-sin® a + 2 cos* a)

The critical points of V are given by — =

. av
da ~
nl®

= —sina(sin2a+2cos2a)=0

3

= 2cos?a=sin?a

= tan’a=2 = tana=+2[  aisacute “

1

1
TCOSa= ——==—[ v tana=

\/1+tan2 a V3

Differentiating (i) with respect to a, we get

v

nl
w3 (-3sin? a cos a + 2 cos® a -4 sin? a cosa) = 3 cos® a (2-7 tan? )
(04

[av 1 13( 1 )3(2 7 % 2) 4nl
— = 57-[ —_ - X = <
da anamyf3 V3 33

Thus, V is maximum, when tan a= /2 or a = tan"}y/2 i.e. when the semi-vertical angle of the cone is tan'1y/2.

Let ABCD be the rectangle which is inscribed in a fixed circle whose centre is O and radius b. Let AB = 2x and

BC = 2y.

In right-angled AOPA by Pythagoras theorem,

we have

AP2 + OP% = 0AZ2
= X+y?=p?
= y2=p2-x2
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= y= \/b2 -x2..0)

Let A be the area of the rectangle.

s A=(2x) 2y) [ "~ area of rectangle = length x breadth]
=  A=4xy

= A=4X\/b2—x2 [ y=\/b2—X2]

Therefore on differentiating both sides w.r.t. X, we get,

— =4x - \/ b% - x2 +/b% - X2 (4x) [by using product rule of derivative]

dA —2x
= d_ + -\/b2 - x
X 2\/b2—x
b2—x2—x2
=4
'\/bZ*XZ
dA b2 -2x?
- — =
dx \/bZ*X

dA
For maxima or minima, put = 0

b%-2x2
4 =0
\/bZ_XZ
= b-27%=0
= u%=b?
b .
= x= 7 [ " x cannot be negative]

N
&

PAd(da)  d 4(1’2_2’(2)
Also, el & |7 x| e

A d -
S 1 [ GRE (G
dx

2 dx
d’A - 1 -
= — =4 [— 4x (b2 - Xz) vz, (b2 - ZXZ)(— > )(b2 - Xz) 32 2x)] [by using product rule of derivative]
X
a2A X (bz’z"z)

= _— =

dx? 4 \/bZ— 2 * 3/2
X (bz_xz)

b
On putting x = Nt we get

— +0

= —=-16<0
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37.

d’A b
= < 0. Therefore, A is maximum at x = E
X

b
Now, on putting x = ;i in Eq. (i), we get

_ e PP b
y_\/b_z_\/z_\/z

b _
x=y=$=>2x=2y=\/2b

Thus, area of rectangle is maximum, when 2x = 2y, i.e. when rectangle is a square

Given: jgxln(sinx)dx
Using the property jZf(x)dx = Zf(a + b — x)dx
Letl= fgxln(sinx)dx
= jg(n - x)In(sin(rr — x))dx = jgnln(sinx)dx - fgxln(sinx)dx
As sin (r-x) =sin X
= 2I= jgnln(sinx)dx = njgln(sinx)dx ...... 1)
Now in jgln(sinx)dx

Using the property: [ éaf(x)dx = 2ffx)dx (for f(2a - x) = f(x))
= [TIn(sinx)dx = 2j§ In(sinx)dx ......(ii)

LetZ = j§ In(sinx)dx ......(iii)

Using the property | Zf(x)dx = Z fla + b - x)dx

Z= jg In (sin(g - x)dx = jg In(cosx)dx ....(iv)

Adding equations (iii) and (iv),

ya s a

27 = jé In(sinx)dx + | 8 In(cosx)dx = jé In(sinxcosx)dx .....(V)

X 2 [ 2sin xcos x
= [@In(sinxcosx)dx = [@ ln( 5 )dx

z 2sin xcos x
= [@In

)dx = {8 (In(sin2x) — In2)dx

mln 2

= {3 (In(sin29)dx - [3 (In2)dx = [§ In(sin2x)dx ~ —— ....(v1)

Now in [@In(sin2x)dx put 2x = t
= 2dx = dt and limits changes from 0 to n
Lo cinnde - ™2
27 = 2joln(smt)dt -
1
From equation (ii) 5 jgln(sint)dt again becomes,
2 I nln 2
27 = EI@ In(sint)dt — -

From equation (iii)

22=1-—
z nn 2 B
Z = (¢ In(sinx)dx = - T e (vii)
On putting (vii) in (ii) and the obtained result in(i)
21 = -n’In2
7.[2
=1= fgxln(sinx)dx = - ;ln2

OR
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38.

xtan x

According to the question, I = [j———dx ........ i

we know that, [(f(x)dx = [gf(a — x)dx
we get
(m—x)tan (m—x)

_
I= IO sec (m—x)cosec(m—x) X
o (T=x) (—tan x)

=1I= fO —Sec Xcosecx
(m—x)tan x ..
=] = fgmdx ...... (ii)
On adding Equations (i) and (ii) we get,
- mtan x
2I = J-0 sec xcosecx X
b nsinz x(cos x)

=1I= 2J0 (cos x)

X

T
= - TMein2
2josm xdx

T o 1-cos 2x
=300 > |

b sin2x 1¢
Y A
0

T sin 21 sin (0)
=I1=—|n- -0+

4 2 2

_T[
=>I—Z[7I—0]

2

we will solve this as a limit of sum.

Here f(x) is continuous in [1, 3]
_ b-
fl;f(x)dx = lim, _ ,h Zf:é f(a + rh), where h = (o)

2
hereh = -
2 2
I} (e"‘)dx = lim,, w(; )zfj;f(1 + (;r))
2 2r
limnﬁm(;)Z?_ée (1+F)

n-1 -1

2 2r
lim, _ T |X=0e e

2
Common ratioish = - -

sum=el (el +el+e2h+  +enh

2¢ 1L
= lim (—)e0+eh+e2h+...+enh
n — o n

sum of €0 + el + 20 4+ 4+ gnh

eh(l—e”h)

Whose sum is = o
—-e
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. 1-eh
hmhaoT 1
o1 eh(l_enh)
= limy W 5 | T
Ash=--
n
2
o1 e(—;)(l_en*(—zm))
e
B hm"”"o( n ) 2/n
(1fe_2)

OR

(sin x+cos x)

To find: Value of the given integral | ﬁdx
1
Formula to be used: | dx =sin"Ix+c
\/l—x2
We h a (sin x +cos x) X
e have,I={ Ny dx... (i)

Let (sinx — cosx) = t

dt

= (cosx + sinx) = =
(cos x + sin x) dx=dt

2

t2 = sin?x - 2sinx. cosx + cos2x

-
-
= t2=1-2sinx.cosx
= 2sinx.cosx =1 - t2
= sin2x=1-t2

Putting this value in equation (i)
dt

N

I=sinl t

=>I:J’

I=sin "1(sin x - cos x)

Let sin "1(sin x - cos x)=6

= I=sin "(sin X - cos x)=6... (ii)
= sin § =sin X - cos X

Now if sin 6 = sin X -cos X

Then cosB = \/1 - (sinx - cosx)?

= cosO = \/1 - (sinzx — 2sinx * cosx + COSZX)

= €080 =+/1 — (1 — 2sinx * cosx)

= c0s0 = 1/2sinx - cosx)
sin 6
Now tan =
cos 0
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sin x —cos x

Now tanf = ———
\/2sin xcos x)

9 sin x—cos x
= 0 = tan —_—

\/2sin x - cos x)

Comparing the value 0 from eqn. (i)

1 sin X — cos X
I=0=tan | ———=
V2sin x* cos x)
Dividing Numerator and denominator from cosx
1 tanx—1
I=6=tan
V/2tan x)

Hence the value.
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