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91. The required area is the shaded portion in following figure
Y y=2%
¥
¥
2
2 X
The required area :J. (2% —logx) dx = —(x log x —x)
172 g2
2
4-\2 5 3 .
= ——log 2 + — | square units.
log2 2 2
92. Both the curves are defined for x > 0.
Both are positive when x > 1and negative when 0 < x <1.
We know that, lim (logx)— -
x—07"
. logx o
Hence, lim — —o. Thus, Y-axis is asymptote of second curve.
x—0" &X ¥
And lim ex log x [(0) x o« form] 1
x—0* logx
Y=-8x
e log x
= lim 9 —iform y=exlogx
x—0" 1/X © , > X
K e 7|1
( 1 J § |
e| — |
X 1
= lim =0 [Using L'Hospital’s rule]
x—0" (_1J
x2 1%
Thus, the first curve starts from (0, O) but does not include (0, 0).
log x
Now, the given curves intersect, therefore ex log x = g
ex
i.e. (ezx2 —1) logx =0
1
= X =1 — [ x>0]
e
The required area
2T 2 L 2
1 ((logx) 1| (log x) X e — .
:J. —ex logx |d =—| —— —e|—(2logx -1) = square units
/el ex e 2 4
1/e /e
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93. Ymax =25 Ymin =0 Area:? y=x(x— 1)
d
Given, y = x(x -1 = X —x.2(x 1)+ (x -1
dx e _,i' max
1 X' < '
=(x-1)-2x+x-1)=(x-1)(8x -1)=0 = X :1,5 0 113 1min
X Yy
0 0 r
1 4 L
3 27
1 0]
2 2
Ymax = 2 Ymin =0

Now, to find the area bounded by the curve y = x (x —1)2, the Y-axis and line x = 2.

Y
A
o — B
2 |
|
4 ".
27k |
e B rq e LA
x=2
Y.

2 2
Required area = Area of square OABC —J. ydx =2x2 - I X (x —1)2 dx
0 0

| 3
=4 - [M}_EJ’Z(X _1)3 -1dx

3 3Jo
- 4 2
X 3 (x-1) 2 1 1 10 .
=4-|—(x-1)° - =4-| ——-—+—| =—square units.
3 12 3 12 12| 3
L 0
d d
94. Given, y = tanx = Y. sec? x Y =2.
dx dx ) ™
4
. T . y-1 T
Hence, equation of tangentat A| —,1|is ————=2 = y-1=2Xx-—
4 X-n/4 2
1\{ y=tanx
A.
T O 1- + _-.X
Rl BL™ = _4
2
!
(2x-y)=|=-1
= X-Vy)=|—-
=13
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n/4
Required area is OABO = J. (tan x) dx —area of AALB
0

1 1(n n-2 1
:[Iog|secx|]g/4—E~BL~AL:Iogf—;[z— y ]~1:[Iogxf—zjsquareunits.

95. Given curves, x2+y2 =25,4y :|4—x2 |could be sketched as below, whose points of intersection are

2\2
4 —Xx
2, =X

=25

X

\4
= (x2+24)(x2—16):0 = X=z*4
4 2[4-x? 4[ x2 -4
Required area =2 J. 25— x2 dx —j dx — I X
0 0 4 2 4
o 4 3—2 3 4
X 25 X 1 X 1| X
=2 —\/25—x2 +Zsin 1 2 - —|4X ——| ——|—-4x
2 2 5 . 4 3|, 4|3
LL J 2

96. Given curves are x2 +y2 =4,x% =- \/Ey and X =y.
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Thus, th d V2 4-x2d ® d 5_X2d
us, t erequire areazj. - X X —J‘ X aXx —J. — aX
2 2 0 2
0 V2
\/E 2 X2 X3
:2.[ 4—X dX 7 —_\/—
0 3WV2
2 o
2
X 4 X 2
—212\a-x2 _Zsin 12l 12
0 3

(2-m > |2 it
=(2-m) - — = | =-n|square units.
3 3 b

97. Given curves y:\/5—x2 and y:|x —1| could be sketched as shown, whose point of intersection are

5-x2 =(x -172

5—x2:x2—2x +1

= 2x2—2x—4:0
X=2-1
_ 2 > 1 2 v
Required area :J. V5 - x“dx —I (=x +1)dx —I (x —1)dx
-1 -1 1
5 2
X 5 X
=| ZV5-x2 +Zsin” — =X
2 2
1

el - Gt o
2[1%1%%5 [fr JF]“

5 . 1 1 5 1 .
=—sin (1) - — = | — — — | square units.
2 2 4 2

T T
tan X, —-—<x < —
3

98. Given, y = 3

T T
cot X, —<x <—
6 2

Which could be plotted as Y-axis.
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e 32 —nl4

. n/4 n/3 /4 ] /3
Required area :I (tan x) dx +J‘ y (cot x) dx =[- log ] cosx |]g + [log sin xI*
0 n/4

/4
log 1 0] Iog\/§ log 1 Iog\/§ 2 log 1
= - _— + _ — | = _— —_—
V2 2 V2 2 V2
=log — - log — = | —log,. 3 | square units.
g 92 (2 Je J ]
99. Area=4, a =2\/§
a 8 4 8
Here,j 1+ — dx:j 1+—|dx
2 X2 a X2
g’ s 8 8 16
= X——| =|X-— = a-—+2=2-a+— = 2a-—-=0
X X a a a
2 a
= 2(a2 -8)=0 = a=t¢ 2x/5 [neglecting - sign]
a=2y2

100.(9/8) The point of intersection of the curves x2 = 4y and x =4y -2 could be sketched are x =-1and x = 2.

2
. 2 |(x+2 x2 1| x2 x3
Required area :J. I ldx == | m—42x - —
1|l 4 4 41 2 3

-1

101.(D)

=1

\ 12 8
S, %8 7 14 _
J.x dx +J.—dx—7 :§+8£n4—7 = 16Zn2—? sSg. units
1

X
2
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2 1+eSinx
102.(4.00) 21== — dx
“,n/4(1+e )(2 —cos2x)
| ZTT' dx ZTT' dx ZTT' secZ x dx 2]— dt 2\/5 q t !
= — —_— _—_—m— _— = = n
2 ) 2 2
Ty 2-costx T oo 1+2sin®x Ty l+3tantx  Tol+3t 3n 1/\/50
B 23 T«
3 3
243 4.3
|:£; 2712 =27—"=14
9 81
/2 n/2 "
3+/cos6 \/sin 0
103.(0.50) = J' =do = -3 J' ~do
0 (\/sine +\/cose) 0 (Jcoseﬂ/sine)
n/2 1 n/2 se026
= 21 =3 4d6 = 21 =3 —4d6
0 (\/cose +\/sin6) 0 (1+\/tan6)
Let tan = t2
T 2t dt 1
= 21 :3J. = | = —
0(1+t)4 2
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