Term-l|

APPLICATIONS OF THE
INTEGRALS

CHAPTER

> Applications in finding the area under simple curves, especially lines, parabolas; area of circles/
parabolas/ellipses (in standard form only). (the region should be clearly identifiable).

STAND ALONE MCQS (1 Mark each)

Q. 1. The area of the region bounded by the y-axis, O T .
: g = | sin—+ cos— —sin( — cos(
y=cosxandy =sinx, 0 = x = w/2is

(A) J2 sq. units (B) (\E +1) sg. units
(C) (\/E —1) sq. units (D) (2\/5 —1) sq. units

Ans. Option (C) is correct.

N
V2 2
= (/2 —1) sq. units

Q. 2. The area of the region bounded by the curve

Explanation : We have y—=cosxand y=sinx, _ _ _
x? = 4y and the straight-line x = 4y — 21s

T

where 0 < x < —. 3 o
(A) — sqg. units (B) — sqg. umts
We get cosx =sinx 8 :
7 ; 9 :
e

e C) — sq. unts D) = sq. units
= ZaF (€) 5 54 8 (D) oS4
From the figure, area of the shaded region, Ans. Option (D) is correct.

Explanation:
X = x+2

=2 =

= (x=2)(x+1) = 0O
2 x = -1, 2
. Y=CO0s5 X 1
¥ Forx=-1, y=— andforx =2,y =1
m/4 4 1
A= J' (cos x + sinx)dx Points of intersection are (-1, 1 ) and (2, 1).
. Graphs of parabola x* =4y and x = 1y — 2 arc

= [sinx T CosX EM shown in the following figure :



0[O | W= |

Q. 3. Area of the region in the first quadrant enclosed by

the x-axis, the line y = x and the circle x

1S
(A) 16m sq. units
(C) 321 sq. units

Ans. Option (B) is correct.

Explanation: We have y=0, y=x and the circle
x’ +y* =32 in the first quadrant.

1
B———3

2

Q. units

(B) 4msq. umts
(D) 24r sq. units

Solving ¥ =x with the circle

2
¥ Ex? =
5/
x —

i

When x =4, y =4 for the point of intersection of

32

16
4

(In the first quadrant)

the circle with the x-axis.

Put y=0
X +0 =

K —

32
+4+/2,

So, the circle intersects the x-axis at ( & 4+/2, 0).
7

Y

eyt =37

From the above figure, area of the shaded region,
4

442
A= [xdx+ [ (442)? - x2dx
0 4

_ i 2
I_I_l_ %\/{4\/5)2_]:2 +(4f) Siﬂ_lﬁ

_ -4

0+16sin11- %\/(4\5 )2 —16°

o
21| 16sint1 2

4~/2

=8+[MTE—2JE—16EJ

=8+[8 m—8—4n]
= 47 sq. units

Q. 4. Area of the region bounded by the curve y = cos x

betweenx =0 and x = s
(A) 2 sq. units (B) 4sq.units
(C) 3 sq. units (D) 1sq. unit

Ans. Option (A) is correct.

Explanation : We have y=cosx, x=0, x=7x
AY

Y=COS X

-n/2 O T/

From the figure, area of the shaded region,

T /2
A = J‘EDSI‘dI+ Icmﬂxdx
0 0
= 2[5'1111::];:"{2
= 2 sqg. units

Q. 5. The area of the region bounded by parabola > = x
and the straight line 2y = x 1s

4

(A) 3 5. units (B) 1 sq.unit

1
(C) % 5q. unit (D) 3 sq. unit

Ans. Option (A) is correct.

Explanation : When y*=x and 2y =x

Solving we get 1° =2y

=y =0, 2 and when y =2, x=4

So, points of intersection are (0, 0) and (4, 2).
Graphs of parabola y* = x and 2y = x are as
shown in the following hgure :



From the figure, area of the shaded region,
k!

A = j[\/}—ﬂdx

0

i 2
_|2p2_1X
3 2 2

g2 10 _
.(4) 1

= W
= W]

3

4 :
— §Q. unit

Q. 6. The area of the region bounded by the ellipse
g B

X 1
LY

25 16

(A) 207 sq. units

(C) 161 sq. units
Ans. Option (A) is correct.

=1 1is

(B) 20m?sq. units
(D) 257 sq. units

2 2

Y

Explanation: We have 5—2+4—2=1, which is

ellipse with its axes as coordinate axes.
AY

=
b
Il
ek
(o)
g
—i
i
‘H
(S8
W

From the figure, area of the shaded region,

5
4 o 4]%\!53—1:3&1

2
= L E\/SE—J‘EZ—5—5111_1£
D |2 2 5_ﬂ
- 5 _
= 100402 i1 -0
5 | 2 _
_ 1625
5 2 2
= 201 sq. units

Q.7.The area of the region bounded by the circle
X2+yi=1is

(A) 21 sq. uruts
(€) 3m sg. units

(B) msq. umnits
(D) 4r sq. units
Ans. Option (B) is correct.

Explanation : We have, x° + yl =], which is a
circle having centre at (0, 0) and radius ‘1" unit.

= y2=1-—:1f2
y:xfl—xz
AY

2+yt=1

AW
v

From the figure, area of the shaded region,

1
A=4j\/1?-—x2dx

. 1
=4 Ile_x —1—51n_1£
2 1 3

. ]
=4[{0+—Xx—-—-0-0
277

=} =]

= T $¢. units

Q. 8. The area of the region bounded by the curve
5 y
y=x+ land thelinesx =2and x =3 1s

(A) % sq. units (B) % 5. units

11
(C) 7 o4 units (D) E 5. units



Ans. Option (A) is correct.
, (A) T (B)
Explanation:

=N S

™
© D) ,
Ans. Option (A) is correct.

Explanation : The area bounded by the circle and

the lines in the first quadrant is represented as :
¢

A
x=0 A
' _ 2o ﬁ x=2
. X'<€ >X
3 I 0 A
From the figure, area of the shaded region,
3
A= [(x+1)dx v
# v
-IZ ..3 Y!
= E + X 2
I b A= J ydx
RLIP )
. = J 4 —x*dx
=5 59 units 0 ;
= [5\34 — %% ¥ é5]'1*1_1 E]
Q.9. The area of the region bounded by the curve 2 2 0
x =2y + 3and they linesy = 1and y = -1 15, = T sq. units
. 3 .
(A) 4 5q. units (B) 5 o4 units Q. 11. Area of the region bounded by the curve y* =4x,
(C) 6 sq. units (D) 8sq. units yrapdsang theliney=31s ;
Amns. Option (C) is correct. (A) 2 (B) E
Explanation: 9 9
C) - D) -
v ©) D) -

Ans. Option (B) is correct.

= I

Explanation: The area bounded by the curve,
y? = 4x, y-axis, and y = 3 is represented as :

From the figure, area of the shaded region,

1
A= |(2y+3)dy
% |

= ¥* +3y]
=[1+3-1+3]

= 6 sq. units

Q. 10. Area lying in the first quadrant and bounded by

circle x*+y* =4 and the lines x = 0 and x = 2s




1

= C— 2
Iy
-y

X 27

I

== 2 sq. units
g r

Q. 12. Smaller area enclosed by the circle x*+y* —4 and
thelinex + y =2

(A) 2(rn-2)
(C) 2n-1
Amns. Option (B) is correct.

(B) m—2
(D) 2(r+2)

Explanation: The smaller area enclosed by

the circlex* +y* =4 and the line, x + y = 2 is
represented by the shaded area ACBA as:

X<

vY’
It can be observed that
Area of ACBA = Areaof OACBO
—Area of AAOB

{2}{%}—[4—2}

T 2 s5q. units

Q. 13. Area lying between the curve ¥ = 4x and y = 2x

2 1
@ 3 B) 3
1 3
© D)

Ans. Option (B) is correct.

Explanation: The area lying between the curve

¥’ =4x and y = 2x is represented by the shaded
area OBAO as

YJ’

The points of intersection of the curves are
O(0, 0) and A(1, 2).

We draw AC perpendicular to x-axis such that
coordinate of Cis (1, 0).

Area of OBAO=Area of AOCA

—Area of OCABO

A= iZ:cdx —‘i-Z\/;dx
0 0

o | 332—1

L
2 3
- 2 i)

|
!

- |

|
LD | W~
#

= — sq. unit

Q. 14. Area bounded by the curve y = x*, the x-axis and

the ordinates x = —2and x=11is
15
(A) =9 (B) ——
4
15 17
© 7 D) -

Ans. Option (C) is correct.

Explanation: Required area,




[ =26 [ Ay +2[ V16 - xdx
4 4
- A2 _ 21 32T Lol X e 16 . 4(x
_(1_4) —2\/6:*:3[1 ]ﬂ+2{2\/16 x? + 25111 [4}]2
\4 46
=_E 2—2 (Z\E—U)+
4 1
2|40 +8sin7} (1)} - { 2+/3 +8sin™ (—JH
Area = |—% {{ } 2
15 =16\/§+2 BXE—ZJE—B}{E]
sq. units 3 2 6

f’
=@+2 41:_2\/'—4—“]

Q. 15. The area of the circle ¥* + > = 16 exterior to the

paral;nla y° = bxis 16\/_ 8 —4 \/_

(A) 5(4““6) (B) (4“”*’(_) 1ﬁf 3 +24m— 43 - Bn:
4 4 4

(©) S(8r-3) (D) S (8r+3) _16m+12V3

3
= %[41: o3 Jﬂ sg. units

Ans. Option (C) is correct.

Explanalion:

Area of circle = n(r)?
= m(4)*

(-4, 0) = 167 sq. units
! : 4
X< -5 Required area = 16ﬂ—§(4n+x/§)
3 3
_ 32n 4-/3
Area bounded by the circle and parabola 3 3

= 2[area (OAMO) +area (AMBA)]
-2 [[Vexdr+ [ 16~ x|

=2 jﬂfix + Zf:\/lﬁ — x%dx

%[Bﬂi — \/ﬂ sq. units

Directions: In the following questions, A statement Q. 1. Assertion (A):

of Assertion (A) is followed by a statement of I
Reason (R). Mark the correct choice as y=f(x)
. : P—T—~
(A) Both Aand Rare true and Ris the correct explanation pd e
of A i y o
(B) Both A and R are true but R is NOT the correct d U
explanation of A
(C) A is true but R 1s false O i dx M P X

(D) A is false and R 1s True . \
The area of region POML = J ydx = j f(x)dx
a i



Reason (R):
Y
4 y=d \
e )
dy /x = g(y)
y=c /
——————————————————
5 X

TI'he area A of the region bounded by curve x = g(y),
y-axis and the lines y = cand y = d is given by

A= jj xdy

Ans. Option (B) is correct.

Explanation: Assertion (A) and Reason (R)
both are individually correct.

Q. 2. Assertion (A):
A

L O » X
*ﬁﬂ !
! X
\R J’_,,/
" y=f(x)
Y
:
Area = L f(x)dx

Reason (R): If the curve under consideration
lies below x-axis, then f(x) < 0 from x = a to
x = b, the area bounded by the curve y = f(x) and
the ordinates x = a4, x = b and x-axis is negative. But,
if the numerical value of the area is to be taken into
consideration, then

Area —

j; f(x)dx

Ans. Option (A) is correct.

Explanation: Assertion (A) and Reason (R) both
are correct, Reason (R) is the correct explanation

of Assertion (A).
Q. 3. Assertion (A):
¥
A
A
e
u{
. O = C > X
=
v M

Area = [A | + |A,]
Reason (R): It may happen that some portion of
the curve is above x-axis and some portion is below
x-axis as shown In the figure. Let A, be the area
below x-axis and A, be the area above the x-axis.
Therefore, area bounded by the curve y = f(x),

x-axis and the ordinates x = g and x = bis given by
Area = |A;| + |A,]
Ans. Option (A) is correct.

Explanation: Assertion (A) and Reason (R) both

are correct, Reason (R) is the correct explanation
of Assertion (A).

Q. 4. Assertion (A): The area enclosed by the circle
x? + 1y = a’is ma’.

X
A

B|(0, a)

5 \x

\ A(a, 0)
' P
X O X
v
YI
Reason (R): The area enclosed by the circle
= 4!; xdy

= 4]{? \/ﬂz —y* dy

_ g i
4| L2 -2 +2 sin 1L
) = 2 a
B Jdo
i EIE 1
=4 —x00+—sin 1 |=0
2 2
2
I
2 2
=':|"{;r{12

Ans. Option (A) is correct.

Explanation: Assertion (A) and Reason (R)
both are correct, Reason (R) is the correct
explanation of Assertion (A).

Q. 5. Assertion (A): The area of the region bounded by

the curve y = x* and the line y = 4 is i

32

Reason (R):

v

YI
Since the given curve represented by the equation
y = x> is a parabola symmetrical about y-axis only,

therefore, from figure, the required area of the
region AOBA is given by



2[*
Jy %y

of v

S

Fs
I

=E){8

3
_®

3
Ans, Option (D) is correct.

Explanation: Assertion (A) is wrong. Reason
(R) is the correct solution of Assertion (A).

Q. 6. Assertion (A): If the two curves v = f(x) and
y = g(x) Intersect at x = 4, x = c and x = b, such that

a < c<bh.
Y
A
y=f(x) o y=8(x)
J y=8() Uy=ﬂw_a
|| | [
bt - (ot
o T M N X

If f(x) > ¢(x) in [a, ¢] and g(x) £ f(x) in [c, b], then Area

CASE-BASED MCQs

Attempt any four sub-parts from each question.
Each sub-part carries 1 mark.

I. Read the following text and answer the following
questions on the basis of the same:

The bridge connects two hills 100 feet apart. The
arch on the bridge is in a parabolic form. The
highest point on the bridge is 10 teet above the road
at the middle of the bridge as seen in the figure.
[CBSE QB-2021]
Q. 1. The equation of the parabola designed on the
bridge is

of the regions bounded by the curve
= Area of region PACQP + Area of region QDRBQ.

= [*1 50 - g0l dx+ [ ] g(x) - f(x) | dx.

Reason (R): Let the two curves by ¥ = f(x) and
y = g(x), as shown in the figure. Suppose these
curves intersect at f(x) with width dx.

f(x) — g(x)
y=f(x)
@A
| W
4 o
< > X

O

Area= [ [f(x)~ g(x)]dx

= _-: f(x)dx —J: g(x)dx

= Area bounded by the curve {y = f(x)}
—Area bounded by the curve {y = g(x)},

where f(x) > g(x).
Ans. Option (B) is correct.

and Reason (R)

Explanation: Assertion (A)
both are individually correct.

(A) x* = 250y (B) x*=-250y
(C) v* = 250x (D) v*= 250y
Ans. Option (C) is correct.
2
Q. 2. The value of the integral & %
-50 250
1000 250
A) — B) =~
(A) ®) =
(C) 1200 (D) O
Ans. Option (A) is correct.
Explanation:
ISH x° 1 x° e
50250  250| 3 |
1 1 3 3
= ——X—|(50)" —(-50
=0 %51 (60)° ~(-50)° |
= i[125[’)!’3'5] +125000]
700
1000
3

Q. 3. The integrand of the integral J-m s
: -50
function.
(A) Even (B) Odd

(C) Neither odd nor even (D) None of these



Ans. Option (A) is correct.

Explanation:
f(x) = 2?
f-x) =%’
-~ f(x) 1s even function.

Q. 4. The area formed by the curve x* = 250y, x-axis,
y=0andy = 101s

1000~/2 4
A B) =
(A) : (B) :
1000
(C) g (D) 0
Ans, Option (C) is correct.
Explanalion:
x* = 250y
Lo L o2
77 250
at y =10 x=0
at y =10 x =50,-50
:. Area formed by curve
L
=50 250
1 1p 3750
i
25035 b
- 1 [250,000]
750
1000 .
= SqQ. units

Q. 5. The area formed between x*> = 250y, y-axis, y = 2

andy = 41s
1000
(A) 3 (B) 0
(O) IDU;}JE (D) None of these

Ans. Option (D) is correct.
[1. Read the following text and answer the following
questions on the basis of the same:
In the figure O(0, 0) is the centre of the circle. The
line y = x meets the circle in the first quadrant at

the point B.
Y
F
y=x
B
A
X' »X
4 M [(ay2,0)
3

Q. 1. The equation of the circle is
(A) ¥2 + 12 = 44/2
Q) x% + 12 = 32

(B) x*+ 1~ =16
(D) (x—4v2)> +0
Ans. Option (C) is correct.

Explanation:
Centre = (0, 0),

r=4\./i

Equation of circle is

Pt 2= (42)

— I2|y2=33

Q. 2. The co-ordinates of B are

(B) (2,2)

(A) (1, 1
(O (42, 442) (D) (4,4)
Ans. Option (D) is correct.
Explanation:
x>+ = 32 L)
y = x ..(1m)
Solving (i) and (ii),
— x2 + yz = 32
= £ = 16
= x = 4,
— y — = 4
' b= (44)
Q. 3. Area of AOBM 1s 5. units
(A) & (B) 16
(©) 32 (D) 32x
Ans. Option (A) is correct.
Explanation:
Ar (AOBM) = j; aoili
- 5T
— [Z.
5 2 0
= 8 sq. units
Q.4. Ar (BAMB) = 5q. units
(A) 327 (B) 4w
(C) 8 (D) 47 -8

Ans. Option (D) is correct.

Explanation:

Ar (BAMB) = EJE\/?)Z _ P

- J X b2
= | ZV32-x" +16sin™" ]
[2 w2,
= (4w —8) sqg. units.
Q. 5. Area of the shaded region is sq. units.
(A) 327 (B) 4r
(C) 8 (D) 47— 8

Ans. Option (B) is correct.



Explanation:

Area of shaded region
= Ar (AOBM) + Ar (BAMB)
= 8+4n-8
= 41 sq. units

I111. Read the following text and answer the following
questions on the basis of the same:

A farmer has a square plot of land. Three of its
boundaries are x = 0, ¥y = 0 and y = 4. He wants to

divide this land among his three sons A, B and C as
shown m figurc.

X'
L
v’
Q. 1. Equation of PQ is :
(A) x=10 (B) x =2
(C) x=4 (d) y=4
Ans. Option (C) is correct.
I Explanation: Equation of PQ is x = 4. I
Q. 2. The co-ordinates of O are :
(A) (2,2) (B) (4,4)
(© (L 1) (D) (5,5)
Ans. Option (B) is correct.
I Explanation: () = (4, 4) I
Q. 3. Area received by son B is (. units.
(A) 4 (B) 16
.16 8
© D)

Ans, Option (C) is correct.

Explanation:
Ar (son B) = x dy
. yz
= " ? dy
- 44
_ v
_112_0
= 143 -0
L ]
_ 2
12
16 y
= — sq. unils
5 4
0. 4. Area received by son A is 5. units.
(A) 4 (B) 16
16 8
Ans. Option (C) is correct.
Explanation:
Ar(son A) = [ yd
(son A) = o yax
2
== I4x—dx
0 4
1
- E[;ﬁ g
= 20 sq. units
s B
Q. 5. Total area of the square field is 5q. units.
(A) 4 (B) 16
16 8
© 3 D)

Ans. Option (B) is correct.

Explanation:

Total area = 4 X 4
= 16 sq. units



