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JEE Advanced (Archive) Daily Tutorial Sheet - 8

71. (2 —\/5) Let the coordinates of P be (x, y)

. . +Y
Equation of line OA bey =0 B(1, 1N3)
Equation of line OB be \/5 y=X.
Equation of line AB be \/§y =2-X.
d(P, OA) = Distance of P from line OA =y .
X'+—0[(0:0) AR.0) X
Jay-x
d(P, OB) = Distance of P from line OB = — Y/
\/§y+x —2‘

d(P, AB) =Distance of P from line AB = B —
Given, d(P, OA) < min {d(P, OB), d(P, AB)}

By x| Wy ox-2 CR A
y <min , = y<i——andy<+———

2 2 2 2
/3 -
Case-1:When y < T [Since, \/§y -x <0]
X —+/3
y < # = (2 +\/§)y <X
= y < Xtan 15°
\/§y +X —2‘

Casell:WhenyST, 2y£2—x—\/§y [Since, \/§y+x—2<0]
= (2+\/§)y£2—x = y <tanl5° (2 - x)
From above discussion, P moves inside the triangles as shown below:

Y

1 B(1,1W3)

' ATl

X —_—i ] A' v
0009 ¢ “z0 ¥
(1,0
e
. 1 .
= Area of shaded region = Area of AOPA = E(Base) x (Height)

1 .
= 5(2) (tan 15°) = tan 15° = (2 - \/5) square units.
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2 2
d d d? d d
72.B) Given, y3 -3y +x=0 = 32 Y 3V 10 = 32| 2 hey| 2| 239 Y Lo
dx dx dx dx dx?2
At x = -1042,y = 2¢/2
On substituting in equation (i) we get
2 dy dy -1
3(2v2] ——3 “i1-0 =
dx dx T21
Again, substltuting in equation (ii), we get
2 2
d
(2f) +6(2f) [ J _3.2Y o
dx?2
1. d2y 122 d?y 1242 —a2
= _= = =— =
b xdx
73.(A) Required area _J. ydx _J‘ f (x)dx _[f(x J. f'(x)x dx =bf(b) - af(a)+j —_
a 2
3{{f(x)} —1}
d -1 -1
f'(x)= _y = =

d3y” -1 3|1 ()P 1)

74.(B) To find the bounded area between y = f(x)and y = g(x)between x =a tox = b.

c b b
Area bounded =J'a [9(x) - f(x)] dx +J'C [f ()= g(x)] dx =J’a| f(x)— g(x) ] dx

. COsSX —sinx, ngsE
Here, f(x)=y =sin X + cosx,when 0 <X sEand g(X)=y =]cos x —sin x| = 4
sin X — cos X, ESXSE
4 2
could be shown as
Y .
V3 f(x) ¥y =S8Inx+ COSx
= ZSin( "]
x+a'
- X

[o]] /4 /2
n/4 n/2

Area bounded :I {(sin x + cosx)—(cosx —sin x)}dx +J‘ , {(sin x + cosx) — (sin x — cos x)}dx
0 n/4

/4 /2 /4 . /o
=J‘ 2 sin x dx +J‘ 2 cos x dx = - 2[cosx]y" " + 2[sin x]7%4
0 n/4

=4 - 2\/5 = 2\/5(\/5 —1) square units.

VMC | Mathematics | 2021 28 Advanced Archive | Integral Calculus - 2



l!!l Vidyamandir
Classes
Gurukul for IITIEE & Medical Preparation

75.C) Ry =J'_21x £(x) dx 0

b b
UsingJ. f(x)dx:J. f(a+b —x)dx
a a
2
Rlzj.l(l—x)f(l—x)dx

2 -n
R1=J'_1(1—x) £(x) dx .. (i)

[f(x)= f@L-x),qgiven]

Given, Rz is area bounded by f(x),x =-1and x = 2.

2 -na
R, =J' OLE ... (iii)

2
On adding equation (i) and (ii), we get 2R, :J. . f(x)dx ... (iv)

From equation (iii) and (iv), we get 2R; =R,

76.(B) Here, area between O tob is Riand b to 1 is Ra.

J'b(l—x)2 dx —J‘l(l—x)z dx = =
0 b

4
b
1-x)3 a-xT 1 1 5 1 5 1
= - =— = ——[@-b)"-1]+—-[0-1-b)’]=—
-3 -3 4 3 3 4
0 b
2 3 1 1 1 3 1 1 1
= —@-b)yr=——t—=-— = @-by’=— = @L-b)=— = b=—
3 3 4 12 8 2 2
. /4 [1+sin x 1-sin x l1+sinx 1-sinx
77.(B) Required area:j - dx > >0
0 COoS X COS X COoS X COoS X
X X
2 tan — 2tan —
14 2 - 2
2 X 2 X
o 1+tan® — 1+tan® —
:j 2 _ 2 gx
X X
0 1-tan x2 = 1-tan? =
2 2
X X
1+tan® = 1+tan® =
2 2
X X X X X
/4l |1+tan— 1-tan— wal+tan—-1+tan— /4 2tan —
=J‘ i— i dx:j 2 dx:J. 2 gx
0 1-tan— 1+tan — 0 1_tan2i 0 1_tanzi
2 2 2 2

T
u an— = = —Sec™ — adx = = —_—
2 2 0 @+t?)1-t2

J2-1 4t dt
Asj [ tangzﬁ—l]

0 @+t?)V1-t2
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_x2 Y
78.(BD) Graph for y =e I
1
. 2 ;
Since, x“ < xwhen x [0, 1] 722,
, 172
= ~x2 > x or e X e Vo % O .
S> (e Xp —1-+ () g L ]
N 0 e 2
1.2 1 1 1 1 1 1 .
Also, J. e dx <Area of two rectangles <|1x — |+|l1-— |[x =< —+ —|1-— ... (i)
0 \/5 \/E e 2 e 2
1
79.(BCD) Shaded area =¢e —erxdx] =1
e e / y=e
Also, In(e+1-y)dy [Pute+l-y=t = -—dy=dt] -
1 V7
I
1 e e 1
:J.Int(—dt)zj‘lntdtzj. Iny dy ""/; ' x
e 1 1 1
80.(BD) Case I: When m =0
In this case, y:x—x2 ()
and y =0 ... (i)
are two given curves, y > 0 is total region above X-axis.
Therefore, area between y = x — x2and y=0
Is area between y = x — x2 and above the X-axis. %

1 > 1
A=J. X —x“dx = —
0 6

Hence no solutions.

1-m
Case-Il; When m < 0 in this case area required is J. x - x2 —mx dx
0

= g = i(1— m)3 [Given]
2 6

= @-mP =27 = @1-m)=3

= m=-2

0
Case-lll: When m > 0in this case area required is J. X —x2 —mx dx
1-m

o lamp [Given]
= —=-"(@1-m iven
2 6
= @a-mP=-27 = (@1-m)=-3
= m=4

Therefore, (b) and (d) are the answers.
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