Application of Integrals

(2025)

1. The area of the region enclosed by the curve y = vVx and the lines x = 0 and x
= 4 and x-axis is:

(1 Marks) (CBSE 2025 - 65/4/1)
A. 16/3 sq. units
B. 32/3 sq. units
C.32/9 sq. units
D. 16/9 sq. units

2. The area of the region bounded by the curve y? = x between x = 0 and x =
lis:

(1 Marks) (CBSE 2025 -65/6/1)
A. 2/3 sq units
B. 3/2 sq units
C. 3 sq units
D. 4/3 sq units

3. The area of the shaded region (figure) represented by the curvesy =x2, 0 <
x < 2 and y -axis is given by



(1 Marks) (CBSE 2025 - 65/2/1)

A f; r? dz

B. fn? Vydy

2 22 dz
i

o Jo vy
4. The area of the region enclosed between the curve y = x|x|, x-axis, x =
—2andx =2is:
(1 Marks) (CBSE 2025 - 65/5/1)
A.8
B.16/3
C.8/3
D.0

5. The area of the shaded region bounded by the curves y2 = x, x = 4 and the x-
axis is given by

(1 Marks) (CBSE 2025 - 65/1/1)



A f; r dr

o 4
B 2 [, Vzdzx

¢, Jo Yy

=
D. Jo v de

x> Y
6. Calculate the area of the region bounded by the curve 9 A 1 and the

X -axis using integration.
(2 Marks) (CBSE 2025 - 65/4/1)

7. Sketch the graph of y = |x+3| and find the area of the region enclosed by the
curve, x-axis, between x = — 6 and x = 0, using integration.

(3 Marks) (CBSE 2025 - 65/1/1)

8. Draw a rough sketch for the curve y = 2 + |x+1|. Using integration, find the
area of the region bounded by the curvey =2 + |x+1|,x=—4,x=3andy =
0.

(5 Marks) (CBSE 2025 - 65/6/1)

9. Using integration, find the area of the region bounded by the line y = 5x + 2,
the x - axis and the ordinates x = —2 and x = 2.



(5 Marks) (CBSE 2025 - 65/2/1)

10. A woman discovered a scratch along a straight line on a circular table top
of radius 8 cm . She divided the table top into 4 equal quadrants and
discovered the scratch passing through the origin inclined at an

angle 1t/4 anticlockwise along the positive direction of x-axis. Find the area of
the region enclosed by the x-axis, the scratch and the circular table top in the
first quadrant, using integration.

(5 Marks) (CBSE 2025 - 65/7/1)

11. Sketch a graph of y = x2. Using integration, find the area of the region
bounded by y =9,x =0 and y = x2.

(5 Marks) (CBSE 2025 - 65/5/1)
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(2 + |x—|—1|]dx—|—/ (2+ x+1])dx
4 ~1
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¥ = 5:+2/
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The required area

R E]

= f_; (5z + 2)dz
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64 144 104
10 10 5

10.



- .r2+_u: =il

Equation of the circular tabletop:

z? 4+ y* = 64

Equation of line (scratch):
xT =1y

The line and circle intersect at

z = 42

Area of the shaded region



44/2 8
= / zdzr + f v 64 — xidz
0 4+/2
z? w2 T x8
— —:| -+ [5 L% 64 — ﬂ:z -+ 32 SiII._l g]

2 0 44/2
32 -1 a1
— = 1 32sin"11—2v2-4v2 — 32sin"! —

2 V2
— 16 + 167 — 16 — 87 = 87 cm?

11.

9
Required area = / Vydy
0

2}
=18 U

Note: If area is found in second quadrant, may be considered.



(2024)

1. Area of the region bounded by curve y? = 4x and the X -axis between x =
Oandx=1is:

(1 Marks) (CBSE 2024 - 65/5/1)
A.8/3
B.2/3
C.3
D. 4/3

2. 1f A; denotes the area of region bounded by y? = 4x, x = 1 and x-axis in the
first quadrant and Az denotes the area of region bounded by y? = 4x, x =4,
find A1 : Ax.

(5 Marks) (CBSE 2024 - 65/2/1)

3. Sketch the graph of y = x|x| and hence find the area bounded by this curve,
X -axis and the ordinates x = —2 and x = 2, using integration.

(5 Marks) (CBSE 2024 - 65/4/1)

4. Using integration, find the area bounded by the ellipse 9x2 + 25y% = 225, the
lines x = —2, x = 2, and the X -axis.

(5 Marks) (CBSE 2024 - 65/4/1)

1

r? v
5. Using integration, find the area of the ellipse 16 T4 = L included between

the linesx = —2and x = 2.
(5 Marks) (CBSE 2024 - 65/1/1)

6. Using integration, find the area of the region enclosed between the circle x2
+ y2=16 and the linesx = —2 and x = 2.

(5 Marks) (CBSE 2024 - 65/1/1)



7. Find the area of the region bounded by the curve 4x2 + y2 = 36 using
integration.

(5 Marks) (CBSE 2024 - 65/5/1)



Answer
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Area of the shaded region = / ydz = 2 / ydr = 2 f z?dz
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As, 927 + 25% = 225 => y = + = /52 — 22
J
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0
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7.

The given equation can be written as:
¥]

2
L -
!}+35_1

. which is an ellipse.

- N w A o=

v

Y

Area of the region bounded by the curve

6 3
:4x§f V9 — z2dx
0
€I

=3[% 9—x2+§sin—1§ D

3

= 187



8.2 Areaunder Simple Curves

(2 marks)

using integration.

v = dx, y-axis and y = 3.

=1 B (3 marks)

integration.
{lx,yv):y*=2xand yzx =4}

5. Using integration, find the area of the region
bounded by y = mx (m = 0), x = 1, x = 2 and the x-axis.

&.  Using integration, find the area of the region
{boy)iyisxsyl

(4 marks)

7. Using integration, find the area of the region
[lx v} - 4o + 9y < 36, 2% + 3y = 6).

256

v =daxand the line x = 4ais —— sqg.units, thenusing
23. Find the area of the smaller region bounded by the

integration find the value of a, u-d-rere a=>0.

(Term II, 2021-22) [Ey)

10. Find the area of the region bounded by curve 4x* =y
and the line y = 8x + 12, using integration.

(Term Il, 2021-22) (Ev) | 24. Usingintegration, find the area of the region bounded

11. Find the area bounded by the curves y = |x - 1| and
(Term 11, 2021-22) G |

v =1, using integration.

(5/6 marks)

12. Using integration, find the area of the region :

bounded by the circle x* + y? = 16, line y = x and | 54  |}cing integration, find the area of the region in the

{2023)
13. Find the area of the following region using integration:
(2020) (Ev) :

y-axis, but lying in the 1* quadrant.

[y :y<lxl+2,y>x

(2021C) (Ev]

3. Using integration, find the area of the region :

bounded by the line 2y = -x + 8, x-axis, x=2 and x = 4. i 17. If the area between the curves x = yrand x = 4 is

(20210) (&) |

(2023)
19. Find the area bounded by the dircle x2 + 42 = 16 and the

(2023) |

(Term Il, 2021-22) (v : 20. Find the area enclosed between the parabola

14 Using integration, find the area of a triangle whose

vertices are (1,0), (2, 2) and (3, 1). (2020)(Ev)

Sketich the regdon hounidad by the fines 2+ = 8, 15. Using integration, find the smaller area enclosed by

v = 2, vy = 4 and the y-axis. Hence, obtain its area

2023) ¢
2023) i 16, Using integration, find the area of the region in the

2. Using integration, find the area bounded by the curve

the circle x2 + y2 = 4 and the line x +y=2. (2020)(Ev]

first quadrant enclosed by the x-axis, the liney=x and
the circle x* + y* = 32.
{2020, NCERT, 2018, Delhi 2014) |F_ﬂ

divided into two equal parts by the line x = a, then find

the value of a using integration. (2020C) (£

18. Using the method of integration, find the area of the
Find the area of the following region using :

region bounded by the lines 3x =2y +1=0,
2x+3y-21=0andx-5y+9=0. (2019) (Ev)

line yBy=x in the first quadrant, using integration.
(Delhi 2017) Ty

4y = 3x? and the straight line 3x - 2y + 12 =0.
(Al 2017, 2015C)

21. Using integration, find the area of the region bounded
(Term I, 2021-22) (Ey) :

8. Using integration, find the area of the region |
bounded by linesx - y+ 1 =0,x= -2, x = 3 and x-axis. i
(Term II, 2021-22) (Ev)

9. If the area of the region bounded by the curve

by the line x - y + 2 = 0, the curve x=,,|"; and y - axis.
{Foreign 2015)

22. Find the area of the region in the first quadrant
enclosed by the y-axis, the line ¥ = x and the circle

x2 +y2 = 32, using integration. (NCERT, Delhi 2015C) (Gr)
o Xy
ellipse ?+T_1 and the line §+E_L

(Foreign 2014) (1

by the curves :

y=lx+1]+1Lx=-3x=3,y=0 {Delhi 2014C)

25. Using integration, find the area bounded by the curve

=dyandthelinex =4y - 2. {Delhi 2014C)

first guadrant enclosed by the x - axis, the line y = x
and the dircle x* +y* = 18,

{Al 2014C)



8.2 Areaunder Simple Curves
I (1 mark)

1. Find the area bounded by v = 2, the x- axis and the
linesx=-1andx=1. (2020-21)(Ey)

XM 2 mari

2. Find the area of the region bounded by the parabola
(2020-21) ()

y?=8x and the linex= 2.

TR (3 marks)

3. Find the area of the region bounded by the curves

¥+yl=4 y= J3x and x-axis in the first quadrant.

(2020-21)

a1l SOLUTIONS

MYy

1. From the graph, ABCD is the required region.
Y

*E"?‘w*eﬁk

“ Sy=a
i S \
< < A { Fd r=2
11
£ 1 t t t X
o] 1 2 3 4&5 6
\/r
n+y=8
8-y
Mow, area-_[ d}‘-—jfﬁ —yldy
—{Br——]:-— 32—— (1.5—1]]
2
——xlﬂ Ssq.units
2 y r’-:“
35*2 vt
2 uired area = | ==dy o
R l“ e (2253)
P

[ ——sq units.

N

{5,

i anedj.&x -4

Find the area of the ellipse x* + 9* = 36 using
. integration. (2020-21) (¢r)
(4/5 maris)
Make a rough sketch of the region [{x, v): 0 s y s %%
0sysx0szxz: 2} and find the area of the region
using integration. {2022-23) (ElnIL
Using integration, find the area of the region in
the first quadrant enclosed by the line x + y = 2, the
parabola y° = x and the x-axis. (Term [l, 202 1112_]'[&?I
Using integration, find the area of the region

(xy):0<y< Bx.x2+y2<a}. (Termll, 2021-22)(Cr)

YA i

b3

4\

24
x4 a & =%

T ¥
Required area

'”3 }1: [—+4x] = 5 sq. units

4 We have, y2<2x 1]

- i)

H ¥
Here, the shaded area represant_w. the required area.

Required area = j{y.m;d-,._ j’ 1"2
»2

el 421
{55 )

L s I I = B



¥ Required area = ar{AABC) + dr‘{,.ﬁCDE}

5 x=1;f=2 ¥ = mx -1
I{x+1}dx+_{{x+1]dx— —+x —+x
1
>x P 1
o i =‘ { +3-[§-1]} -1+B -E-B.Ssq units
S { 9. Given,area =2_[\l4axdx--2-5-§-
e : 3
We have, ¥y = mx ¥ i 256
From the figure it is clear that reguired area |5theshadEd = j\.lf_dx
region. i
2 2 2 23 da 254
Requiredarea=jmxdx=[mxT] =4Tm-%=3?msq.units. = 455[113 =3
1 ; P OB~ an 254
6. Onsolvingx = yand x = y2, we get i = Eu"al:ﬁfu}:"" o ™
.IFQ“F o f
= yly-1)=0 =yt g 26 3
= y=0andy=1 L1 i 3 8x2x4
o, Required area = area ot T 3o =9 [
of shaded region F et e L
1 " { 10. The graph of given region is
= [ly-y?ldy x € et X
1 H Yk
Loy : (3360 f y—gx+12
50. unit Yol
A=y
0.2
A+ 9yt =36
3, .
(3. 0] . X
3
Required area = j{Bx+12-4xz:|dx
¥ 3 -
Required area =[4xz+1h—%xsl
i 1
V36-ax [6—2: ]]d '''' 5
it _3_ d i
[ j“'f (3=x)jdx -36+36-36—[4 12+—] -M-i-%ﬁ.sq units
3
=_2._[[1 9-:2+Esin‘1£]+£--3x] i 11. Givencurve,y=Jx-1]andliney=1
al\2 2 2k Y
3n 4
——-3-— n=2) sq. units ;
3 { a. yelox 13
8. 2 *-;k'
. . =y=1
T F a9 1z 3"
=14
L J
¥
[x=1ifx=120
Wihave; F_{-xﬂ_ifx-i{ﬂ




Required area = area of shaded region
1

2 . xﬂ]z 16 20
ni _{ 1dx-{j[1- dex+_[{x—1de} o
o 4] i

i 2
[ I_ - = -_——— i
-2[2+2x 3 4+8 3-3 sq. units

14, The graph of given regionis

o xz}: [xz ]Z] ¥
_[x]n—[[x—? H 5 x {22

2
1 i
=2—(1——+2-2-—+1]
2 2 p B(3,1)
=2—(1+1]= 2-1=1sq. unit
2 2 X - -

O AL 2 3 4
12. Given, 22 +y?= 16 i) :

y=x .[il)] and x=0 i)
From equation (i) and (iii), we get ¥
x=0andy=+4 : 10
- Equation (i) and (iii) intersect at (0, 4) and (0, -4). Eaueation ok AR, -0= ﬁh-ﬂ
From equation (i) and (i), we get 2y 1 _x=1
x=+2.2 and y=£2.2 = XmE= ¥ET
Required bounded region is shown in the figure. : Equation of BC, F—2=£ﬁx -2)
y y=x : .
4 = y=-x+4
AlD,4) : 2.0
P B (243.243) : Equation of AC, r-D:E{x-l}
; f= y=2x-2
" w ! Required area
1o, 01 K i 2 3
P = j[zx -2-[ﬂ ]]dx+ [ [l-x+4}-(ﬂ )}dx
eeyi=14 1 2 2 2
P 3
=j{3x- 3}dx+_l{-31+'9'}dx
¥ o3 2
Let A be the required area. - 32
A= Areaof AGBC + Area of region CBAC =3|:?-X +[ > +9x
2432 4
= [ vay+ [ 16-y? dy =3[2—2—1+1]+[-E+2?+6-18]
o 242 H 2 2
e i 33 .
242 4 ! =—+==3sq.units
=[ﬁ] +{£\|16—y2 +1—"5'-5.irt'1[£):l2 i 2 2
2 1o 2 2 4/b.3 1

5. The graph of given region is

oy

=4+Bxg-4-8x£=2 T 5q. units
13. The graph of given regionis

Y

10 i
y==x+2 +

~2.4%] f12.4

-4 L ]
r

a 4
- According to question, 2{vx dx=2| W dx
a a

> - U T o
Required area =2 (x-+2-x")dx | g*=8-g¥
o H

x+2 if x=0

We have, r=[-x1—2 if k<0



2032=8
Y224 a=(47)
a=(15)1"= (243

16. The given curves are
tyl=4

b4l

2
Required area =_H: [4—x2 (2= x]]'i‘
[x\M—xz 4 --2x+—J:

+==5i
4+2-0

=0+ 2sin1(1) -
= 2-;-2={ﬂ-2}§q.units.

Lkey Points (0]
= j-u'lz—xzdx m ;sm (ﬂ]—rc

lingisy=x

These intersect at Ald, 4) in the first quadrant. The | i

required area is shown shaded in the figure. Points B(4, D}I
and C(4+/2,0).

Required area = Area BACB + Area OABO
a2

j vad+ [, yade = j V32-x2dx+ [ xdx
b =52 4
= ‘I 1.“4-;"5} -xzdx-i-jﬂxdx

— 2
_ xn'32—xz+325in_l X +[x1
N 2 a2 2

_442x0
*‘:x +16si “:L-[—+15 —]» ~{a%-0)

=1é E_(a .|.1.|5.-£]-v-13=1.‘3[£-E ]-4:: sq.units
2 3 2 3

i) and x+y=2 i

Required area

19. We have curves, y=

L andx®+y?=16

20. Givenequations are y= —

D and3x-2y+12=0 = y=

i 18. The graph of given region is

¥

2+ 3y=-21=0

L e LA Os

x=-5¢+9=0

4«--""'"_%

X

[3::+1 x+'§']dx j[21—21 x+9

51

I G
E—[ai———ml+[x—-— —xL
N TG 3 105

_13 39 E 135 -

i)
(i)

Ex

Curves (i) and (i) intersect at (24/3,2)and (=24/3,-2).

Required area = Area of region OBAD

i = areaof &DEE + area of region BCAB
17. The given equation of the drcle is %2 + y2 = 32 and the g

2,3

g de+2{§w'16—x dx

R IRt t®

Commonly Made Mistake (
= Remember difference between the formula for

[Va? ~xPdx and [Vx?~a’dx.

32

(i)

In+12

5 i)

Solving equations (i) and (i), we get
P 3x? 3x+12

4 2




Required area = Area BACB + Area OABO
442

= £ xidy+_[|:xzdr

4. 13

x

4.2
Sem2y+ 1200 - = [ 32-yldy+ [ ydy
4

42
g i f 2
= X-2x-B=0 = (x+2){x-4)=0 = x=-2.4 P = j (4v2) =y dy+ [y dy
Whenx=-2=y=13 :
Whenx=4=y=12 z 4
D w32y E._i[?]
Required area -_{ BJHIE j 2}:!:l —[ 2 * ZSIH 4.2 "
4J_xn o 1110
i +16sin™ 1= —+16sinT — p—({4°=0
_.u: +6x——[ [ ﬁ]‘zI ]
I R R = .
=[3“16+6x4-5]—[3:-:4-5::%5]=2?sq_un'rt5 .145.5_[3-'-16.1]..5.16(5-1]-4“ seLunits
4 4 4 4 i
21. WEI'IEVEEUWE'E.N“?‘PE:GEM x:-\ll;a E CDmenthppjjed ..ii-'_!"

= vy =x7 which is a parabola with vertex at origin.

From the given equations, we get = Areaaf the region bounded by the curve x= gy, y-axis and

X=-¥2+2=0=(x~2)(x+1)=0 thelinesy=gand y= b (b = g} is,
=x=2orx=-1=x=2 [ x=-1, xispositive] | . =
Whenx=2,y=4 - Area= [xdy=sly)dy
So, the point of intersection is (2, 4). ! i L

Y

LS . X y %

23. We have ?-I-T!l ___,{|:i and §+E-1 __{“}
(2. 4) xz ,

i Curve (i) is an ellipse of the form —-+ F—2=1 )

i a b

That means its major axis is along x - axis. Also this ellipse
¢ issymmetrical about the x - axis.

2
.. Required area =I{x+2}dx-_[xzdx =_{l’x+2-xz}dx
o b

—+2;¢——:[

8 10
=2+d=—="_sg.units
3 3 x

H ¥
22. The given equation of the circle is x* +y? = 32 and the : 2 2
liHEiiw:il'«.ren quation of the circle i ¥ and the | Required area=g_{ .':312_12'11_3'[{3_,(”,‘

These intersect at Al4, 4) in the first quadrant. The :

required area is shown shaded in the figure. Points B{0, 4] —I ] (3_,[]2
andC{ﬂdJ_:l : '..l"?x+ 5|11

= g-[[ﬂ-rgsin-l[ﬂ ]—(ﬂ'+;5in—i{m]]+%[ni -9}

= %‘—3 50. units.

| 24. Here,y=|x+1]+1
: x+2 if x=z=1
y":

=x if <=1



We know draw the lines:y=0x=3,x=-3 and
y=x+2ifxz-1

y=—xifx=<-1
Lines (i) and (i) intersect at (- 1, 1)
x ¥
¥ o
x=-aN =" x=3
Y
-1
Required area = _{{—xHx+II}x+2}t:bt
I3 23

1
=—[.I_2.L +[.x_2. +2x:li =-1[1—9‘]+ 1l:‘E\‘—:l.,'l+2{:3-+:|_"|
2 2 i 2 2

=4 +4+ 8= 16 sq. units.
25. The given curve is x2 = 4y
Thegivenlineisx=4y-2

i

Putting 4y = (x + 2) from (i) in (i), we get (x+ 2) = 52
= x-x-2=0=(x-2)(x+1)=0=x=2-1
Puttingx=2in(i),wegety=1

Puttingx=- 1in (i), wegety = %

A |
iy

o |r"'
Required area = Area BACE + Area OABO
32

J 1"1dx+j01-’2d"-' I Y1B=x dx+jﬂxdx
=EI :{E\HE \n"f}l2 —xldx+ I:x dx

3

_[x el e I vlz*[ﬁr
o 2 (EEJ 2l

i) i
_:aJExu gin-1.1 }’ Lo-0)
2
-"i'-E-(E+"ir‘-£]+2-9(3-E]-E sq.units
2\2 4] 2 2 4) 4

= Area of the region in the first guadrant enclosed by

i _11 [3)‘(3

x-axis, the line y = x and circle x* + y* = g%is ="

CBSE Sample Questions

] 1
i 1. Required area, A= sz dx

Thus the points of intersection of the given curve and line

are A[-I_%] and B (2. 1).

Required area

=—[4=-1]+Z[2+1]-—[8+1
EI 1 21 1 [ 1
3 3 3 3[1 1] 3[3] 9 f
s—t—==| —+1==| ==| = |=—sqg. units
8 2 4 2|4 2 2l4] 8

24. The given equation of the circle is ¥* +y* = 18 and the

lineisy=x.

These intersect at A({3, 3) in the first quadrant. The :
required area is shown shaded in the figure. Points B(3,0) i

and C(342,0).

i 2 : 3 . 2 -
= A= ij dx- X ]D-gsq.unlts (1)
2. Required area ¥ x=2
2 o T — ¥ =8x
- =2[Bxdx (1) (2.4)
o
- =2x242 [x*?dx &g 3 ¥
o
5 E:j}
=4¢3[_XM£ (1/2) l
3 ¥ W

=8 B n]—s"r_ 2.2 -?zsq units (1/2)
{3 Solving y=+/3x andx® +y? = 4, we get

+3u=4

iz sl =x=1 (1/2)



1 2
Required area = J3 jxdx+J 22—y 2 dy (1/2)
1] 1

2

1"3 EXE—LS—QX— -2—sq units
2 2 &) 3

4, Given equation of ellipse is
¥+ 97 =36

Required area= 4J.|I|I?-‘i-_-£-dx (1/2)

4ﬁ
=§£ [

2 i ]]: o

@

~[IEK—-0]- 12=sq. units

5. The graph of given region is;

w2 |

12

(1%) |

i The points of intersection of the parabola y = %2 and the
{ liney=xare

N=x

= xx-1)=0

i = x=01 (1)

i So, point of intersection is (0, 0) and (1, 1).

1 2

Required area= szdx+_{xdx (1)
@2 |

[E]{E] e

_—1311;+[ NP 1[1E (0

i the points of intersection as (1, 1) and (4, -2). (1)

(1%)

6. By solving x + vy =2 and y? = x simultaneously, we get

Y (1)
Required area = The shaded area
1 2

- o= Vx| (2=xldx (1)
s X L
[x ]D [Zx L Fig 2 = squareumis (1)
7. Bysolving y= \EIEH"IIZIIE +].'2 =4, we get the points of
‘ intersection as (1,+3)and(-1,-+3). (1)

55 X
(1)
Required area = The shaded area
= |2 VBxdx+ [ a-x? dx
2
=£{m:2 o+ 1[):\'4-.1:2 +4sin~! i] (1)
2 2 2h
—— —|2n=-3=-2
+ [ n-3 xg]
=%squareuniﬁ. (1)
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