Application of Integrals

Questionl

Let A, be the area of the region bounded by the curves
y = sinx, y = cosx and y-axis in the first quadrant. Also, let A, be the
area of the region bounded by the curves y = sinx, y = cosx, x-axis and

x = 7 in the first quadrant. Then,

[26 Feb 2021 Shift 2]
Options:

A A A, =1:v2andA +A,=1
B.A,=A,and A, + A, = sqrt2
C.2A, =A,and A, +A,=1+V2
D.Aj:A,=1:2and A, +A, =1
Answer: A

Solution:

Solution:
Y, Cos x ;

SN X

A, is the area of region OAB.
A, is the area of region OBC.

Coordinate of B is ( n 1

4 2

=

Now, A, = IZ (cosx — sinx)d x
0

= [sinx + cosx]on/4

11

_ . I _ _ __
- (st+cosZ) O+1)=v2 -1

I I
A, =[4sinxd x+ i{ZCosxdx
0

4
= [sinx + cosx]O“/4
I

o = __
4+cosZ) —(0+1)=v2—1

= (sin
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A, | 2 cosxd x
I
4
I !
A, =[-cosx],4 +[sinx] ; 2 = V2(V2 — 1)
4
Now, A, :A, = (V2 -1):v2(vV2 - 1)
AtA,=1:V2

and A +A, = V2 -1 +vV2(v2 -1)= (V2 = 1)(V2 + 1)
Aj+A,=2-1=1

Therefore,

and A :A, =1:V2,

A+A, =1

Question2

The area bounded by the linesy=||x—-1| -2] is ..........
[26 Feb 2021 Shift 1]

Answer: 4

Solution:

Solution:
Given,y=||x—-1]-2]|
Required area is area of APQR.
Vs ) _?\i . 2)
. R] AP
i (-1,0) .0 A(1.0). R(3 i
I
I

Y

Area = 1 X ( Base ) x ( Height )

2
= %X(PR)X(AQ)
= %x4x2=4

Since, only one curve is given, here assume the area bounded by X -axis. Then, the area will be 4 sq unit.

Question3

The graph of sine and cosine functions, intersect each other at a
number of points and between two consecutive points of intersection,

the two graphs enclose the same area A. Then A'is equal to ......... .
[25 Feb 2021 Shift 1]
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Answer: 64

Solution:
Solution:
Y,
N O \
.’Ig:'\ .\\
. E ‘.. \'\
: iy - t Snd, X
Ol /4 /2 L/
\\\. I‘\'. g i/ ll
.4 p p
N A

Required area of shaded region
5Su/4

A = [ {sinx-—cosx)dx
n/4

—r_ R 5n/4

=[—cosx smx]nl4

—~[ [cos 2+ 5in 31} — (cos 4 in 2 |

=-[(-5-%) -5+ 5]

4
A = = =2v2
V2 2

> A = (2v2)'=64

Question4

The area of the region R = {(x, y) : 5x°

[24 Feb 2021 Shift 2]
Options:

A. 11V3 square units

B. 12V3 square units

C. 9V3 square units

D. 6V3 square units
Answer: B

Solution:

Solution:
Given, R = {(x,y) : 5x° < y < 2%° + 9}

=y =2x’>+9}is

Here, we have two curvesy = 5x° and y = 2x% + 9, point of intersection of both curves is find by solving both equations

i.e.
5x =2x"+9 3
> x> =3=x==+vV3
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Area = f_‘/§(2x2 +9 —5x%)d x
-V3

= 2f‘/§(9 - 3x%)d x
0

= 2[9x — )(3]0‘/§
= 2[9V3 — 3V3]
= 12V3 sq units

Question5

If the area of the triangle formed by the positive x-axis, the normal and
the tangent to the circle (x — 2)° + (v — 3)? = 25 at the point (5, 7) is A,

then 24A is equal to ......... .
[24 Feb 2021 Shift 2]

Answer: 1225

Solution:
Solution:
Given, circle (x — 2)? + (y — 3)% =52
c=(2, 3)
r=5

¥

Ym 7)
A" T\
~123) X
~M N\ 0 /Q N

Equation of normal at P (i.e. PA line)
_ [ 7-3
- y-7=(1=)x-5

= 3y—21=4x-20
=2 4x—-3y+1=0

Therefore, M = ( _Tl 0) [Put y = 0 in above equation]
Now, equation of tangent at P.
y—-7 = _Ts(x—S) [ slope of PN =

=4y —-28 =-3x+15
=23x+4y =43

Therefore, N = ( 4—; 0) [Puty = 0 in above equation]

-1
Slope of PA
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1.(43 . 1
_ 1,17
= 3% %7

. Coax Ly 175 o _
S 24A —24x2x 12x7 1225

But this question is wrong as in question. It is mentioned that the triangle is formed with the positive X -axis which
contradicts the solution.

Question6

The area (in sq. units) of the part of the circle x* + y2 = 36, which is

outside the parabola y2 = Ox, is :
24 Feb 2021 Shift 1

Options:

A. 24+ 3V3
B. 12m — 3V3
C.24m - 3V3

D. 12m + 3V3

Answer: C

Solution:

Solution:

\
(3.3v3) ¥ =%
«x +y° =36

Required area
3 _ 6 —
=nx(6)?-2[voxdx —2[ {36 -x’dx
0 3
6

=36n—12\/§—2( %\/36—x2+1851n_1%)3

=36n—12\/§—2(9n—3n— %
=24m - 3V3
Question7

Let a(x) = [f (t)d t. where f is continuous function in [0, 31 such that
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%sf(t)s 1forallt€[0,1]and 0 =< f(t) < %foralltE(l, 3]. The

largest possible interval in which g(3) lies is
[18 Mar 2021 Shift 2]

Options:
[ 1
A [-1,-1]

o [-3-1]

[ 1
c.|t 2]
D. [1, 3]
Answer: C

Solution:

Solution:

Given, g(x) = Tf(t)dt
0

3 1 3
dt+J0-dt=g@3) =< 1dt+] %dt
1 0 1

Question8

The area bounded by the curve 4y® = x*(4 — x)(x — 2) is equal to
[18 Mar 2021 Shift 2]

Options:

II
D. &

[EN

Answer: C

Solution:
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> Jay’ = ¥4 -x(x-2)
= 1y| = Bva=we-2

{ NE-0E-2) x>0
y=

- §¢(4 —X)(x-2) x<0.

Let
X

y,= 3VE-0x-2) =y, = - 3@ -N)(x-2)

Y

¥

¥
and domain xin[2, 4]

["(4—x)(x—2)=20=>x—-2)(x—4)=0=>2=x=<14]

~. Required area =

Ne—

(yl - y2)d X

xV(4 - x)(x — 2)d x...(i)

Ne—

b

b
Using property, [f(x)dx = [f(a+b —x)dx
a

a

From Eq. (i),

4
Area = %(6 - x)V(4 — x)(x — 2)d x...(ii)

4
From Eqgs. (i) and (ii), 2A =6 [ V(4 — x)(x — 2)d x
2

A=3[X;3\/1—(x—3)2+ %sin_l(x—B) 24
- 3[0+m_O0+4+m] _ ,_ 3o
A‘z[ 2 2 A 2

2.0 (2= 30
= A=3-2-(1) >
Question9

Letf : [-3, 1] » R be given as f (x) = {

min{(x + 6), x°}

max{Vx, x°}

-3=x=<0
O0=sx=<1

If the area bounded by y = f (x) and x-axis is A, then the value of 6A is

equal to

[17 Mar 2021 Shift 2]

Answer: 41

Solution:

Solution:
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== o
A = Area bounded byy= f( ) and X -axis.
-2

= f(x+6)dx+ fxdx+f\/xdx

[—] +6[x]_3‘2+[% _2+[%x%]01=ﬂ

6A_6><ﬂ

6
=6A =41

Questionl0

If the area of the bounded region
R={(x,y) : max{0, log x} sy=2%1=sx=2 }

is, (x(logeZ)_1 + B(log,2) + y, then the value of(a + P — 2\))2 is equal to :
[27 Jul 2021 Shift 1]

Options:
A. .8
B. 2
C.4
D. 1

Answer: B

Solution:

Solution:
=x=<2 }

NlH

R = { (x, y) : max{0, log x} =y = 27,

2X

1;2/1 2

2 2
{Zde—{lnxdx

2

= %]Uj—bdnx—x]l2
ﬁM—(Zlnz— 1)

lar 2
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_ (22 -V2)
log 2
=2°—V2,p=-2,y=1
(o + B + 2y)?

=22 -v2 -2 -2)?

vV2)* =2

—2ln2+1

=]

Questionll

The area of the region bounded by y — x = 2 and x> = y is equal to :-
[27 Jul 2021 Shift 2]

Options:
16
A.?
2
B.g
9
C'§
4
D.§
Answer: C
Solution:
Solution:
< 1 2
y—x=2,x2=y
Now, x* = 2 + x
=>x*—x—-2=0
=2x+1)(x—-2)=0
2
Area = [ 2 +x—%°)
-1
X2 X3 2
= |2X+7—§ .
8 1,1
—6— _1_9
=6—-3+2 5 =75
Questionl22
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{x,y) ERxR|x=0, 2X25ys4—2x} is :
[25 Jul 2021 Shift 1]

Options:
8
A. 3

17
B. 35

—_
w

C.

wl

D.

[OSIEN

Answer: D

Solution:

1 3 1
Requiredarea=f(4—2x—2x2)dx=4X—xz—zi —4-1-2-7
0 3 lo 3 3

Questionl3

The area (in sq. units) of the region bounded by the curves

x2+2y— 1=0, y2+4x—4 = Oandy2—4x—4 = 0in the upper half plane
is .
[22 Jul 2021 Shift 2]

Answer: 2

Solution:
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Y —dx-4=0

X +2y-1=0
v +dx-4=0

¥
Required Area (shaded)

=2[§ zxz)dx]
2[4-4]-o
Questionl4

If the line y = mx bisects the area enclosed by the lines x = 0 and
y=0,x= % and the curvey =1 + 4x — x>, then 12m is equal to

[31 Aug 2021 Shift 2]

Answer: 26

Solution:

//‘

According to the question,

3
e
=1+ dx- —x2

3 3
%f02(1+4x—xz)dx=f02mxdx
1 I >
1 2 _ X ]2=m 2
=>2[(X+2X 3 . 2[X]0
3 9 9 O9m
2727872
m = 32

18
=12m = 26
Questionl5

The area of the region bounded by the parabola (y — 2)?2 = (x — 1), the
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[27 Aug 2021 Shift 2]
Options:

A.9

B. 10

C.4

D. 6

Answer: A

Solution:

Solution:

Given parabola

(y—2)7%=(x-1)

Since, Ordinate =y =3

Then, x = 2

Point on parabola (2, 3)
Differentiating Eq. (i) w.r.t. x, we get

_ndy _
2(y-2)g¥ =1

: \\

T4.0)
¥
M_ 1
dx = 2(y-2)
At (2, 3)
dy _1
dx ~ 2

Equation of tangent at (2, 3)
1
y-3=35(x-2)
orx—2y+4=0
Intersection point of parabola on X-axis is
y=0,x=5ie(5,0)
Intersection point of tangent and X-axis
y=0,x=—-4ie(—-4,0)

Area of shaded region = [[(y—2)°+1 - (2Qy—4)ldy
=1’ (y’ -6y +9)dy

3 3
= y§—3y2+9y)0 = 9 sq. unit.

Questionl6

The area of the region S = {(x, y) : 3x° = 4y = 6x + 24} is

[26 Aug 2021 Shift 1]

Answer: 27
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Solution:

Solution:

We have, y = (%)xzandy= (%) + 6

3x?  3x
>4 =7 %6
=3x% = 6x + 24
=2x’—-2x—8=0
=(x—4)(x+2)=0

=2x=-2,4
=2y=23,12
A(-2, 3) and B(4, 12)
4 2

i -7 (3 _ (3L)
Required area —_f (7+6) 1 dx
[ 3% x3] 4
= 7 + 6x — 7l

=[(124+24-16) - (3—-12 + 2)]
= (20 4+ 7) = 27 sq units

Questionl?

Let a and b respectively be the points of local maximum and local

minimum of the function f(x) = 2x> — 3x> — 12x . If A is the total area of
the region bounded by y = f(x), the X- axis and the linesx=aand x = b,

then 4A is equal to
[26 Aug 2021 Shift 2]

Answer: 114
Solution:

We have, f(x) = 2x° — 3x% — 12x

L f(x)=6x2—6x—12 =6(x> —x — 2)

=6(x+1)(x—2)

f'ix) =0
=>x=-—1and?2
- x = —1and 2 are critical points

La=—-landb =2

0
Now, required area, A, = [ f(x)dx +
-1
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0 2
[ (2x% = 3x% = 12x)d x + [ (12x + 3x% — 2x°)d x
-1 0

= X74—5(3—65(2]_10+ |:6x2+x3—%4 02=%

SAA =114

Questionl38

The area, enclosed by the curves y = sinx + cosxandy = | cosx — sinx

and the linesx =0, x =7, is
[1 Sep 2021 Shift 2]

Options:

A 2V2(V2 — 1)
B.2(V2 + 1)
C.4(V2 - 1)

D. 2V2(V2 + 1)

Answer: A

Solution:

Solution:

u
Area = [,2 ((cosx + sinx)— | cosx — sinx|)d x
I I

= o4 ((cosx + sinx) — (cosx — sinx))d x + [;2 ((cosx + sinx) — (sinx — cosx))d x

4
o I
=2[,4sinxd x+ 2 [;2 cosxd x

1
=2(;—§1+1) +2(1—\/l§) - 2V2(v2 - 1)

Questionl9

The area of the region, enclosed by the circle x> + y2 = 2 which is not
common to the region bounded by the parabola y2 = x and the straight
line y = x, is:

[Jan. 7, 2020 (I)]

Options:

A. (240 -1)
B. (6m—1)
C (1217 — 1)
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D.(12n-1)/6

Answer: D

Solution:

Solution:

Total area - enclosed area between line and parabola

V2

2%

2

1
=2m— [Vx —xdx
0

2X3/2 XZ) 1
0

3 2
-2m-(3-3) =20 (5) -

- |

12n -1
6

Question20

The area (in sq. units) of the region {(x,y) € R? | 4x* = y=8x+ 12} is:

[Jan. 7, 2020 (11)]
Options:

A. 125
B. 128
c. 124
D. 12

Answer: B

Solution:

Solution:

5
dy-=y

%}' fx+12
|
§>%Z |

| 3

Given curves are

y=8x+12 ... (i)
From eqgns. (i) and (ii),
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-x2-2x-3=0

=>x*-3x+x—-3=0

=2x+1)(x—-3)=0

=2>x=-1,3

Required area bounded by curves is given by
3

A= j (8x + 12 — 4x%)d x

3

A—8i+12 - A

2 3_13
=(4(9)+36—36)—(4—12+é)

_ __= _4 _132-4 _128
36 + 8 44 -3 5 3

Question21

For a > 0, let the curves C, : y° = ax and C, : x* = ay intersect at origin O
and a point P. Let the line x = b(0 < b < a) intersect the chord OP and
the x -axis at points Q and R, respectively. If the line x = b bisects the
area bounded by the curves, C, and C,, and the area of AOQR = 1, then

'‘a' satisfies the equation:
[Jan. 8, 2020 ()]

Options:
Ax-6x°+4=0
B.x°-12x°+4=0
C.x°+6x>-4=0
D.x°—12x>-4=0
Answer: B

Solution:

Solution:
Given eqns. are, x* = ay and y* = ax
=

¥

'\
LR
- L
Q Q W =ax

¥=b

After solving, wegetx=a,y=a

Now, coordinates of B is (a, a) and A is (0,0)
Now, coordinates of Q is (b, b)

1.2 _ 1 _

ib —2:>b—1

Area bounded by curves and x =1 is

} \/Exl/z—x—z)dx—l?(\/gxln—xj)dx
0 a _20 a

2,5 1 _@
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=a’+4a%+4 = 16a°
=a®—12a+4=0

Question22

The area (in sq. units) of the region { (x,y) ER*>:x* =sy= |3 - 2x |, is:

[Jan. 8, 2020 (I1)]
Options:

32
A. 5

34
B. 5
C. 29
D. 3l

Answer: A

Solution:

Solution:

Point of intersection of y = x*> and y = —2x + 3 is obtained by x>+ 2x — 3 = 0
¥

1
So, required area = [ | line — parabola )dz
-3

1 X3 1
= [ (3=-2x—-x%)dx = [3x—x2——]
-3 343

=(3)4—2(12;32) - (13533) =12+8—2—£=%
Question23
Given:
X Osx<%
f(x) = % x=%
1-—-x %<xsl
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2
and g(x) = (x - % ) » X € R. Then the area (in sq. units) of the region
bounded by the curves, y = f(x) and y = g(x) between the lines, 2x =1

and 2x = V3, is:
[Jan. 9, 2020 (ID)]

Options:

V3

A. 2

1
3+

&
=[5
|
W=

a

N|+—
=[5

D.

+
~[55)

N| =

Answer: B

Solution:

Solution:

CoordinatesofP(%,O),Q(\/z—E,O),R(‘/z—g,1—‘/2—§) and S(%%

P=|l.0] O312.0)
|2 3
T
Required area = Area of trapezium PQRS
V3 /2
—1{2 (x——) dx
1 v3-1)(1 1 1 3 v3/2
) )( +1-33 ) __( 5 1/2
_V_3_l
T4 3
Question24

The area (in sq. units) of the region A = {(x,y) : (x— 1)[x] =y = 2Vx,
0 = x = 2}, where [t] denotes the greatest integer function, is:

[Sep. 05, 2020 (II)]

Options:
8.+ 1

B.2v2 +1
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Solution:

Solution:

[x] =0whenx €[0,1)and[x] =1whenx€[1, 2)

0 O=x<l1
y=

x—-1 1=sx<2

v

2 - 1
A= [2vxdx = =(1)(1)
0 2

4X3/2 2

3

8v2
3

= _1_ _
0 2

N| =

Question25

The area (in sq. units) of the region

{(x,y):Osysx2+1,Osysx+1,

is

[Sep. 03, 2020 (I)]

Options:

23
A. 16

B. 79

c.22
D. 23

Answer: B

Solution:

Solution:
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!
2

2
Required area = J (x> + 1)dx + [ (x + 1)dx
1

— N|Htﬁw

=[]y [ ex]
2

-14-Bl+3-5

Question26

The area (in sq. units) of the region A = {(x,y): | x|+ |y | =1, 2y’ = | x|}
is:
[Sep. 06, 2020 (I)]

Options:
1
A. 3
7
B. 5

C.

o

5
D. 3
Answer: D

Solution:

Solution:

1
. 2 1
Required area =4 f 2y’dy + = area(APAB)

1 1] 1 1
_ 5
—4x—24
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Question27

The area (in sq. units) of the region enclosed by the curves y = x> -1
andy=1 - x? is equal to:
[Sep. 06, 2020 (I1)]

Options:

A.

Wl

B.

wlco

C.

N[~

D. 16
Answer: B

Solution:

Solution:
Required area
v

Question28

Consider aregion R = (x,y) € { R*:x% = y =2x}. If aline y = a divides
the area of region R into two equal parts, then which of the following is
true?

[Sep.02,2020(11)]

Options:

A oa®—602+16=0
B.3c*-8a*/2+8=0
C.3a>-8a+8=0

D ad—6a3/2_16=0
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Answer: B

Solution:

Solution:
lety =x*andy =
¥y : ;1__1"

A0

According to question

- Y

o4 _ 4|Vy — £ |dy
.'.f(\/y—z)dy=f( A
0

3
S| ¥2

3

2 0 o
23/2_0(_2_2 312y
=>30( 4—3(8 a ( - a?)
4o _of _4
-3¢ 23

Question29

The area (in sq. units) bounded by the parabolay = x> -1, the tangent
at the point (2,3) to it and the y -axis is:
[Jan. 9,2019 (I)]

Options:

A.

wloo

B. 32

C. 56

D. 14
Answer: A

Solution:

Solution:
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. equation of tangent at (2,3)
(y—3)=4(x-2)

=2y =4x-5
butx =0
=y=—5

Here the curve cuts Y-axis

3 3
~ required area = % J(y+5)dy— [ Vy+1dy
-5 -1

1[y° °-2
=Z[%+5y]_5 Sy + D77
_179 _25
= 2[3+15-22425]
=_%[43/2_0]

=32 _16 _8 ., ni
=2 3 3squmts.

Question30

The area (in sq. units) of the region bounded by the parabola, y = x> + 2
and the lines, y=x+1,x=0and x =3 is:
[Jan. 12, 2019 (I)]

Options:
15
A. T
21
B. 5

17
C. T

15
D. >
Answer: D

Solution:

Solution:
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Question31

The area (in sq. units) of the region bounded by the curvex’ = 4y and
the straight line x = 4y — 2 is:
[Jan. 11, 2019 ()]

Options:

A.

o

B.

|

C.

[eJ RN

3
D. 1
Answer: B

Solution:

Solution:

Let points of intersection of the curve and the line be P and Q

2 _ X+ 2
X —4( 7
x“—x—-2=0
x=2,-1

Point are (2,1) and (—1, %)
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Question32

The area (in sq. units) in the first quadrant bounded by the parabola,

y = x% + 1, the tangent to it at the point (2,5) and the coordinate axes is:
[Jan. 11, 2019 (II)]

Options:
8
A. 3

37
B. >

187
C.>1

14
D. =
Answer: B

Solution:

Solution:

B(2.5)

Law

(0. 1)

o/, .3
.4(4.0}

0

The equation of parabola x* =y — 1
The equation of tangent at (2,5) to parabola is

_c = (dY _
y 5_(dx (2,5)(X 2)
y—5=4(x — 2)

dx -y =3

Then, the required area
2

= [{(x* + 1) — (4x — 3)}d x— Area of AAOD
0

22 _1.3
E(X 4x + 4)d x 2><4><3

)37 2
=[u]o_%=37

3 24

Question33

If the area enclosed between the curvesy = kx? and x = kyz, (k>0),is 1

square unit. Then k is:
ITan 10 D27?N10 (M1
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Options:

N|c§|

A.

B.

<3|| =

<
W]

C.

D.

il

Answer: B

Solution:

Solution:

;\ M{%i]

o]

el

o=

Two curves will intersect in the Ist quadrant at A(

" area of shaded region =1

vk
3 % ;1
1 X2 _ X)) k_
:( = ?) (k 3)0 =1
2 0
2 1 k
— . 5 —=1
T3k 3 318
k2
-2 _1 _4
3k?  3k?
=3k’ =1
1
k=i—_
- V3
1
B k=0
Question34

The area of the region A = {(x,y):0=sy=x|x|+1land-1=x=1}in
S(. units is:
[Jan. 09, 2019 (II)]

Options:

A.

wiN

D "
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4
C. 3

1
D. 3
Answer: B
Solution:
Solution:
GivenA={(x,y):0=sy=sxx|+land-1=x=<1}

CL N (1.2)
' _\[U.U » 5
%

T =L

.. Area of shaded region
0 1

= [ (-x*+1)dx+[(x*+1)dx
0

3 0 3 1
= | X X
= (T 4x) +(E4x)
_ 1 1

=0 5—1)+(§+1)—(0+0)
= 6=25quare units

-
+% 3

Question35

The area (in sq. units) of the region
A={(x,y)€ERxR|0d"xd"3, 0d"yd "4, yd "x” + 3x} is :
[April 8, 2019 (I)]

Options:

A 33

B.8

C. 59

D. 26

Answer: C

Solution:

Solution:
Since, the relationy < x* + 3x represents the region below the parabola in the 1% quadrant
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0.9 )09 |

/

(0,00 (1.0) (3.0

...y = 4
=>x*+3x=4=x=1, -4
.. the required area = area of shaded region

3 3 2 1
x2+3x)dx+f4.dx=[x—+3i] +[4x].3
1 3 2 1y 1

3,859
+5+8=

1
J(
0
1
3

Question36

If the area (in sq. units) of the region
{(x,Y) :y2 =4x,x+y=1,x=0,y=0} is av2 + b, then a — b is equal to
[April 12, 2019 (I)]

Options:
AR
B.6

c.g

D. -

wIinN

Answer: B

Solution:

Solution:
Considery*> = 4xandx+y =1
}' h

b

)

Substituting x = 1 —y in the equation of parabola,
y2 =4(1 -vy) ﬁy2+4y—4= 0
S(y+2)°=8=y+2=%2V2
Hence, required area
3-2V2 _ 1 _ _
= [ 2vVxdx+ 5 x(2vV2 —2) x (2Vv2 — 2)
0

~[2x2er]

4:A.1n A A A~ o~ A I~
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W

=%(3\/§—3—4+2\/§) +6 —4vV2

=—w+§\/§=a\/§+b

3
.-.a=8/3andb=—10/3:a—b=%+%=6

(3-2v2)(V2 = 1) +6 — 4V2 ["(V2 — 1)? = 3 = 2V2]

Question37

If the area (in sq. units) bounded by the parabola y2 = 42Ax and the line
y = Ax, A > 0, is ¢, then 2 is equal to :

[April 12, 2019 (IT)]
Options:

A.2V6

B. 48

C.24

D. 4V3

Answer: C

Solution:

Solution:
Given parabola y* = 4Ax and the line y = Ax

*

4
A

Putting y = A in y* = 4Ax, we get x = 0, %

_2va.x? ax* 328
3/2 2 47T 3% A
Question338

The region represented by [x —y| = 2 and |[x + y| = 2 is bounded by a :

[April 10, 2019(1)]
Options:

A crmiara of cide lanath 24/9 ninite
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B. rhombus of side length 2 units
C. square of area 16 sq. units
D. rhombus of area 8v2 sq. units

Answer: A

Solution:

Solution:

Let, C;: |y —x| =2
Culy+x|=2

By the diagram, region is square

Now, length of side = V22 +22=2v2

Question39

The area (in sq. units) of the region bounded by the curves y = 2* and
y = | x+ 1|, in the first quadrant is :
[April 10, 2019(11)]

Options:

A.log 2 + %
3
B.3

C.

N |+~

3_ 1
D. 2 log,2

Answer: D

Solution:

Solution:
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/’H
0. 1)

1
Area = [((x+1)—2%dx (" Area = [ydx)
0

2 1
ezl - Gr-me) -5 =3 -5

“
<

v

Question40

The area (in sq. units) of the region A = {(x, y) : x> = y=x+2}is:

[April 9, 2019 ()]

Options:

A L0

9
B. 2
c.3L
D. 13

Answer: B

Solution:

Solution:

> !
=1 2

Required area is equal to the area under the curves y = x* and yd "x + 2
2

~ required area | ((x +2) —x*)dx
-1

2 3 2
- (X _xX - _8) (4l 1) 29
oy C 4 2x 3)_1 = (2+4 3) (+3 2+3) 3

Question41l

2
The area (in sa. units) of the reaion A = { (x.vV): L <sx<v+4 1 is:

Get More Learning Materials Here : & m

@ www.studentbro.in



[April 09, 2019 (ID)]
Options:
53
A. 3
B. 30
C. 16

D. 18

Answer: D

Solution:

Solution:

(x=y+4)

Required area

Hence, area = ?xdy=j ( ——)dy
[y +4y—%3] 24 8+16—% (2—8+§)
(24—— (- 6+4) -2 1—;—%—18
Question4?2

Let S(a) = {(x, V) : y* =X, 0 = x = a} and A(«) is area of the region S(a).
If fora2, 0 <a<4,A(7): A(a) =2 : 5, then Aequals:
[April 08, 2019 (I1)]

Options:
a2(2)3
1
B.2(2)3
1
c.4(2)3
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Wl

D.4(24)
Answer: D

Solution:

Solution:
JI.}'

A A
Area of the region =2 x [ydx =2 [vVxdx
0 0
3

=2x%n§

Question43

Let g(x) = cos Xz, f (x) = Vx, and alpha, B(a < B) be the roots of the

quadratic equation 18x* — 9ux + n® = 0. Then the area (in sq. units)
bounded by the curve y = ( gof )(x) and the linesx=a,x=Band y =0,

is :

[2018]

Options:

A Z(V3+1)

B. 2(V3 - v2)
1, ~

C.3v2-1)
1, ~

D. 5(\/3 -1)

Answer: D

Solution:
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Here, 18x* — 9mx + ° = 0
=>3x—n)(éx—m) =0
>0 = E, B = a
6 3
Also, gof (x) = cosx
m/3 o
~ Reqg.area = [ cosxdx = v3-1
m/6 2

Question44

If the area of the region bounded by the curves, y = xz,y = % and the lines

y =0 and x = t(t > 1) is 1sq. unit, then t is equal to
[Online April 16, 2018]

Options:

A.

Wik

B. e2/3
3
C. 5
D. e3/2
Answer: B

Solution:

Solution:
The intersection point of y = x* and y = % is (1,1)
Area bounded by the curves is the region ABCDA is given as:

1 5 t].
Area = [x“dx+ [=dx
0 1X

1! 1
= [§]0 + [In(x)];" =3 +In(t)

y=x
gou(1.1)
A 0 y=0
x=1

“area =1

:>%+ln(t)=1:>1n(t)=%=>t=e

Question45

e 70 om ~ =1 . [ — . - FaN - FaN - [a Y b |
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y=vVvx},is
[Online April 15, 2018]

Options:

13
A. 3

10
B. 3

5
C.3

D.

[o8][ee]

Answer: B

Solution:
Solution: B
The intersection pointof y =x — 2 and y = vx is (4,2) .
. i 1 16 10
The required area = [Vxdx — = X2 X2 — -2 = —
0 2 3 3
¥
3
(4, 2)
alt .
) ‘
{‘1’ :
4 1
\‘/ 1
! ]
1
i
o (2, 0) :
[ ]
Question46

The area (in sq. units) of the region {(x,y):x=0,x+y = 3, x° = 4y and
y=1++vVx}is
[2017]

Options:
5
A. 5

59
B. T

3
C. 5
7
D. 3
Answer: A

Solution:
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1 _ 2
Area of shaded region = [(1 + Vx)dx + [(3 —x)dx —
0 1

§ ' 2 2
- [, + [32] e L A
2 0

O— N

N

dx

sq.units

Question47

The area (in sq. units) of the smaller portion enclosed between the

curves, x> + y2 = 4 and y2 = 3x, is:
[Online April 8, 2017]

Options:

A L4
2V

wl=g

1 20
B.—§+ 3
C.-L 4420

D.

Answer: D

Solution:

Solution:

From the equations we get;
x> +3x—-4=0

20+ AN —-—1N=N=>v=—-4 v=1

Get More Learning Materials Here :

@S www.studentbro.in



_ 2
V3. Vxdx+ V4 -x*.dx

3
=(\/§(X )01+(§\/m+251n 5
(

Question438

The area (in sq. units) of the region { (x, y) : y2 = 2x and

X2+y254X,X20,y20}is:

[2016]

Options:

Answer: D

Solution:

Solution:
_.\|J\2}

O

(2,-2)

N/

Points of intersection of the two curves are (0,0),(2,2) and (2,-2)

Area = Area (OPAB)— area under parabola (0 to 2)

_nox(2)? 2
=5 J

fﬁ&dx=n-§

Question49

The area (in sq. units) of the region described by
A={(x,y)|y=zx*-5x+4,x+y=1,y=0}is:
[Online April 9, 2016]
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C.

D. 13
Answer: A

Solution:

Solution:

y=x-5x+4

Question50

The area (in sq. units) of the region described by { (x, y) : y2 = 2x and
y=4x-1}is
[2015]

Options:
AL

B. ~

C. 5=

D. 2
Answer: B

Solution:

Solution:
Required area
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2
3,3 9 15 9 27 9
§+§]

Question51

The area (in square units) of the region bounded by the curves
y+2x° = 0 and y + 3x° = 1, is equal to

[Online April 10, 2015]
Options:

A.

ullw

B.

W=

C.

W[

3
D. 1
Answer: C
Solution:
Solution:
Solving

y+2x2=0
y+3x2=1

Point of intersection (1,-2) and (-1,-2)
1

Area =2[((1 —3x%) — (=2x%)dx
0

1 3 1
—)dx = _X_) _4

2{(1 x)d x 2(x 31, 3

=15—-6 = 9 sq units
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Questionb52

The area of the region described by A = { (x,y) : x> +y* = 1 and

y? =1 -x} is:
[2014]
Options:

A.

N|H
I
TN

B.

(] =]
+
winN

C.

[S] =]
+
RIS

D.

NT=
[
RIS

Answer: C

Solution:

Solution:
Givencurves arex* +y*=1landy* =1 —x.
Intersecting points arex =0, 1

FAN
%

Area of shaded portion is the required area.

So, Required Area = Area of semi-circle + Area bounded by parabola

1'II'2

1 1
=—+2[V1l —xdx =E+2I\/1—xdx('.'radiusofcircle =1)
0 0

2 2
_ % + 2[ (1_—3)(/)32/2 ]01 =%_%(_1) _ g + % sg. unit
Question53

The area of the region above the x -axis bounded by the curve
y = tanx, 0 = x = 7 and the tangent to the curve atx = } is:

[Online April 19, 2014]

Options:
Al ( log2 — 1
"2 2

» 1~ 1)
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C.2(1 —1log2)

D. 2(1 +log2)
Answer: A

Solution:

Solution:
The given curve isy = tanx ......... (1)

Whenx=%,y=1

Equation of tangent aF Pisy—1= (sec%) (x - g)

b

X«

y=tanx

Area of shaded region
= area of OPM O — ar(APLM )

tanxd x — %(OM — OL)PM

o—|d

o
=[10gsecx]04—%{%—nzz} x 1

=%[log2—%] sqg unit

Question54

Let A= {(x,y) :y* = 4%, y — 2x = —4}. The area (in square units) of the

region A is:
[Online April 9, 2014]

Options:
A.8

B.9

C. 10

D. 11

Answer: B

Solution:
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Solution:
Area of shaded portion

_1': =4x

-|1 |

-5 ] -5

[0 10— o] -[£ (%8} | -o
Question55

Letf : [-2, 3] » [0, ©) be a continuous function such that f(1 — x) = f (x)

for all x € [-2, 3].

If R, is the numerical value of the area of the region bounded by
y =f(x), x = -2, x = 3 and the axis of x andR, = _?2 xf (x)d x, then :

[Online April 25, 2013]
Options:

A. 3R, = 2R,

B. 2R, = 3R,

C.R, =R,

D. R, = 2R,

Answer: D

Solution:

Solution:
We have

3 3 b b
R, = szf(x)dx = fz(l—x)f(l—x)desingff(X)dx=ff(a+b—x)dx

3
= f(l—xf(x)dx('.'f(x) =f(l—-x)on[-2, 3])

R+R—fxfx)dx+f(1—xf(x ff(x =R,
=R, = 2R,
o VG N . A
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The area (in square units) bounded by the curves y = vx, 2y—-x+3 =0, x
-axis, and lying in the first quadrant is:
[2013]

Options:
A9

B. 36

C. 18

27
D. T
Answer: A

Solution:

Solution:

Given_curves are

y=VX ... (1)

and 2y —x+3=0....... (2)

On solving both we gety = -1, 3
e

9,3

b
1

F

3
Required area = [{(2y + 3) —y°}dy
0

3 3
=[y2+3y—y—] =9
349

Questionb7

The area under the curve y = |[cosx — sinx|, 0 = x = 7,and above x -axis is

iOnline April 23, 2013]
Options:

A. 2V2

B.2v2 -2

C.2v2 +2

D.0

Answer: B

Solution:
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Solution:
y = |cosx — sinX]|
Y b

fix)=cos x gix) =sin x

v
n/4
Required area =2 [ (cosx —sinx)dx
0

= 2[sinx + cosx]OH/4

_~[2 _ — (9 — :
_2[6 1] (2v2 — 2) sq. units

Question538

The area of the region (in sq. units), in the first quadrant bounded by
the parabolay = 9x? and the lines x = 0, y=1andy =4, is:
[Online April 22, 2013]

Options:
A.7/9

B. 14/3
C.7/3
D. 14/9

Answer: D

Solution:

Solution:

Required area =
y

1% as2q
=3 ] y'idy=
y=1

2 al/?)3 _ (11/

W= =

2
X §(y

)

?1 =

X7 = %sq. units.

Question59

The area bounded by the curve y = In(x) and the lines y = 0, y = In(c)
and x = 0 is equal to :
[Online April 9, 2013]
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A. 3
B. 3In(c) — 2
C. 3In(c) + 2
D. 2

Answer: D

Solution:

To find the point of intersection of curves y = In(x) and y = In(3), put In(x) = In(3)

=In(x) —In(3) =0
=In(x) — In(3) = In(1)

:%:1,:;;:3

Y 4

+ O /1 3 »

W

3 3
Required area = [In(3)d x — [In(x)d x
0 1

= [xIn(3)],’ - [xIn(x) —x],°> = 2

Question60

The area between the parabolas x* = > and x> = 9y and the straight line

y=2is:
[2012]

Options:
A.20V2

10V2

B. =

20V2
C'T

D. 10v2

Answer: C

Solution:
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2 |—1'(
iy = 4x .1'—9-

X

2 Vy 2 = 1.2 3172
_ ~_Vy - [_ 21,2 3
2({(3\/ 2)dy 2 3><3.y 5 %3V .
3 372 3412
3 0 3
_ o 555 _ 20vV2
=2 32\/ =3

Question61

The area bounded by the parabola y2 = 4x and the line 2x -3y +4 =0, in
square unit, is
[Online May 26, 2012]

Options:

A.

ullN

B.

W=

C.1

1
D'E

Answer: B

Solution:

Solution:
Intersecting pointsarex =1, 4

. Required area = ? [2\&— (2X+4) ]dx

3
23124 o2 |4 4 |4
=372 |1 "3%x21: _§X|1
_4.3/2 4372y _ 1 i [4 _4
=22 -13 - Lae - 1) - [S4) -2
4y _c_4-28_ _28-27_1
_3(7) 5-4 3 9 3 3
Question62

The area of the region bounded by the curve y = x3

and x =0, is
[Online Mav 19, 20121
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Options:
A.8

B. 12

C. 10

D. 16

Answer: B

Solution:

Solution:

8
Required Area = [ y'’3dy
y=0

»

A= / > X
~

~

1/3+1 8

_y =§(y4/3)|8

1 4

3t ’

—3[8% ol =329 =3x16 =12 it
_Z() - _Z[ ]_Zx = 12sq. uni
Question63

If a straight line y — x = 2 divides the region x> + y2 =< 4 into two parts,
then the ratio of the area of the smaller part to the area of the greater
part is

[Online May 12, 2012]

Options:

A 3u—-8:1+8
B.n—3:30+3
C.3u—4:u+4
D.n—-2:3n+2

Answer: D

Solution:
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Let | be the smaller portion and Il be the greater portion of the given figure then,

r

0 -
AreaofI = [ [{4—-x* —(x+2)]ldx
2

[ et (3] ][]

= [2sin"Y(=1)] - [—%+4] =2xZ-2=n-2

Now, area of Il = Area of circle-area of |. =4n— (1 —2) =30+ 2

. . r fl
Hence, required ratio = area o =

area of II ~ 3m + 2

Question64

The area enclosed by the curves y = x>, y=X
p>1,is 1/6. The p equals

[Online May 12, 2012]
Options:

A. 8/3

B. 16/3

C.2

D. 4/3

Answer: D

Solution:

Solution:
(d) Given curves arey =x*and y = x
Also,x=0andx=p,p>1
Now, intersecting pointis (1,1)
y=x

3

i
y=x

(p.0)
(0010 x=p
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=>p=00r%

Since, itis given thatp > 1
~.p can not be zero.

Hence, p = %
Question65

The parabola y2 = x divides the circle x°* + yz = 2 into two parts whose
areas are in the ratio
[Online May 7, 2012]

Options:

A.9n+2:3n0-2
B.9n -2 :3n+2
C.7mi—2:2n-3
D.7u+2:30+ 2

Answer: B

Solution:

Solution:

X

- S G
x +y =2 e
I
I
1
! B

1

I

Area of circle = n(v2)? = 20
Area of OCADO = 2{Area of OCAQO}

= 2 {area of OCB + area of BCA}
1 V2

=2]y,dx+2 [ydx

0 1

ol -1)

wherey, = vx andy, = {2 - x°

1 _ V2
..Required Area =2[vxdx+2 [ V2 -x*dx
0 1

=2[% 1-0] +2[X‘/22_X2+sm_1%]1
$e2{3-3-1) -dea(z-1) -2
D la) N e}

Get More Learning Materials Here : & m @) www.studentbro.in



O — 2

3n+2|'e"9H_2:3H+2

. Required Ratio =

Question66

The area bounded by the curves y2 = 4x and x° = 4y is:
[2011 RS]

Options:

A. 3—32sq units
B. %sq units
c.8 i

- 38Q. units

D. 0sqg. units

Answer: B

Solution:

Solution:

b
4 S
Required area = f (2\/x - Z)dx

[al55)-5,

=§x8—% %—16 ——sq units
Question67

The area of the region enclosed by the curvesy=x,x=e,y = % and the

positive x -axis is
[2011]

Options:
A. 1 square unit

B. % square units
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C. % square units

D. % square unit
Answer: B

Solution:
Area of required region AOCBO

1 e 1 [XZ ] 1 o
= gxdx+{§dx =17, + [logx],
_1,,.3 i
—2+1—25q.un|ts

} X=¢
i A

(1. 1)

)

Question638

The area bounded by the curves y = cosx and y = sinx between the
ordinates x = 0 and x = 32—“ is
[2010]

Options:

A 4V2 +2
B.4v2 -1
C.4v2 +1
D. 4v2 — 2
Answer: D

Solution:

Solution:

oS X sm X

5t 3m
n 4 2

n
4

JFI;
e
]

Area ahnve v -avie = Area halnw v -avic
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ot
. Required area = 2 [ [ (cosx —sinx)dx +
0

n/4

= 2[(sinx + cosx)OH/4 + (—cosx)nl4H —(sinx)q
4

—2[\/2—1+1+——1+ = |
V2
=2[V2 +V2 —11=4v2 -2

I I
[ sinxd x —
/

d
[(‘/2 L_) (0+1)+(1+ _) (1—%

/2
[ cosxd x
/

un/4

Question69

The area of the region bounded by the parabola (y — 2)>

=x-—1, the

tangent of the parabola at the point (2,3) and the x -axis is:

[2009]
Options:
A. 6
B. 9
C.12
D. 3

Answer: B

Solution:

T (2.3 22—

y
/am. 00 o~

For slope of tangents at (2,3)
(y-2P=x-1

_pydy g dy 1 - (dy
2y~ 23T =14 = o (
Equation of tangent
y-3=2(x-2)

=2>Xx—2y+4=0... (i)

The given parabola is (y — 2) =x—-1..... (ii)

vertex (1,2) and it meets x -axis at (5,0)
Then required area = ArABOA + Ar(OCPD)

=%><4><2+dey—%><2x1
_ 3
—34+[(y-27+1dy =3+ [(y 32) +y]

o%w

=3+[%+3+%] = 3 4+ 6 = 9sq. units
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Question70

The area of the plane region bounded by the curves x + 2y2 = 0 and

X + 3y2 = lis equal to
[2008]

Options:

A.

wlu

B.

W=

C.

wIN

D. 43

Answer: D

Solution:

Solution:

Givenx+2y2=0:>y2=—%

andx+3y2=1=>y2=—%(x—1)

On solving these two equations we get the points of intersection as (-2,1),(-2,-1)
v

The required area is ACBDA, given by
1 0
1 1
A=2{ —V1-xdx—-—= [ V—-xd }
J V3 xax V2 —fz xax

-2

s2{ E[2u-x0] - [3=] )

-2 { [—\}—gx%(o—&””)] - \‘/—%x%(o—zf”z)] } }
2 = 1 2 ~
ﬁz{ﬁxsﬁ—\/—ixg.zx/z }
:2{2—%} =2{6—§4} =%sq.units
Question71
The area enclosed between the curves y* = x and y = | x| is
[2007]
Options:
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A.1/6
B.1/3
C. 2/3
D.1

Answer: A

Solution:

It is clear from the figure, area lies between y2 =xandy=x

Intersection point y = x and y2 =xis (1,1)

¥=x

- i > X
m_qu

i e,

1

. Required area = [(y, —y,)dx
0
X

(Vx —x)dx = [

- 312 1—l[x2]

O

1
J
0
2
3

Question72

Let f (x) be a non — negative continuous function such that the area
bounded by the curve y = f (x), x -axis and the ordinates x = ;7 and

— o s
x=pB>7is

(BsinB+§cosB+\/§B) . Then f (g) is

[2005]

Options:
A (T+vz-1)
B. (2-vZ+1]
c. (1-2-v32)

D. (1—§+\/§)

Answer: D
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Solution:
From given condition

B _
I f(x)dx = Bsinp + %cosB +V2B
n/4

Differentiating w. r. tB, we get

f(B) = BcosP + sinp — %sinB+\/§

f(%) =B.0+ (1—%)sin%+\/§ =1-2+v2

Question73

The area enclosed between the curve y = log_(x + e¢) and the coordinate

axes is
[2005]

Options:
Al

B. 2

C.3

D. 4
Answer: A

Solution:

¥

/\Fhlg.{x*c}
0.1}

0 X

x+e=l)

0 0
Requiredarea A= [ ydx= [ log (x+e)dx
1-e

1-e
putx+e=t=dx=dtalsowhenx=1-¢,t=1andwhenx=0,t=¢€
e
~A = [log.td t = [tlog,t — t],°
1

e—e—0+1=1
Hence the required area is 1 square unit.

Question74

The parabolas y2 = 4x and x° = 4y divide the square region bounded by
the lines x = 4, y = 4 and the coordinate axes. If S,, S,, S; are

respectively the areas of these parts numbered from top to bottom; then
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[2005]

Options:

Al1:2:1
B.1:2:3
C.2:1:2
D.1:1:1
Answer: D

Solution:

Solution:
On solving, we get intersection points of x* = 4y and y2 = 4x are (0,0) and (4,4)
x'=dy
v =4x
S ~74.4)

By symmetry, we observe
4

S, =S;=[ydx
0

y=4

X

4 2 3 4
= {%dx: [%]o = ?sq. units
3 4
4 2 b} 3
— 2 2
AIsoSZ=£(2\/x—XZ)dx = | 225 ]

2 0
=%x8—%=%5q.units
n5;:5,:5;=1:1:1
Question75
The area of the region bounded by the curvesy= |x-2|,x=1,x=3
and the x -axis is
[2004]

Options:
A. 4

B. 2

C.3

D.1
Answer: D

—~ - -e
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0

Required Area

3 2
A=2[(x—2)dx =2[X7—2x] =1
2

3

2

Question76

The area of the region bounded by the curvesy= |x—1|andy = 3- | x|

1S
[2003]

Options:
A. 6 sq. units
B. 2 sq. units

C. 3 sq. units

D. 4 sq. units.

Answer: D

Solution:

Solution:

Intersection pointofy=x—1andy=3-xis(2,1)andegns.y=—-x+1landy =3 +xis (-1,2)
e

y=—x+1 o 10.3)
-1.2y é\ yrmx=1
~~ “SJ2 0
'\_'.'-3 T 0 Oan 2 ) %,
0
A= [{B3+x)—(—x+1)}dx+
-1

O

0

= [ (2+2x)dx
1

=[2x + )(2]_10 +

2
{B—-x)—(—x+1DMdx+/{(3—-x)—(x—1)}dx
1

1 2
+[2dx +[(4-2x)dx
0 1

[2x]," +[4x — x*],2

=0—-(-2+1)+(2-0)+(8-4)-(4-1)

=1+4+2+4-3=4sq. units

Question77
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encloses an area of 3 / 4 square unit with the axes then ixf (x)d x is
[2002]

Options:
A. 3/2
B.1

C. 5/4
D. -3/4

Answer: D

Solution:

Solution:

2
Given that [f(x)dx = %; Now,
0

2 2 2
[xf'x)dx=x[f'(x)dx— [f(x)dx
0 0 0

3 3
= (®)]," -5 =2f(2) -3
P P
=0 4(.f(2) 0) 1

Question78

The area bounded by the curvesy=Inx,y=In|x |,y = | Inx| and
y= |In]|x]|]is
[2002]

Options:

A. 4sq. units

B. 6 sq. units

C. 10 sq. units
D. none of these

Answer: A

Solution:

Solution:
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Separate graph of each curve

Ay=inx AY=/nlx|

N VANV
(1.0) (=10 (1,0)
AY-linx ‘r-—ﬂnlx
(1,0) (-1.0) (1,00

[Note: Graph of y = | f(x)| can be obtained from the graph of the curve y = f (x) by drawing the mirror image of the
portion of the graph below x -axis, with respect to x -axis.
Hence the bounded area is as shown by combined all figure.

-r

Required area =4 [(-1nx)dx
0

= —4[xInx — x],' = 4sq. units
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