Applications Of The Integrals

1. Using integration, find the area of the ellipse x2/16 + y2/4 =1,
included between the linesx=-2andx=2. (2024)

Ans.

d " hy
. P

- e

Area=4f02ydx
=4 Efoz V42 — x? dx]

2
=2 |23Z2 — %2 in-1c%
—2[2 4 x“+ 8 sin (4)]0
=2|Viz+ %| =43 + &
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= Previous Years’' CBSE Board Questions / -

8.2 Areaunder Simple Curves

(2 marks)

Sketch the region bounded by the lines 2x + y = 8, |
¥ =2 v =4 and the y-axis. Hence, obtain its area :

(2023 ©
Using integration, find the area bounded by the curve

using integration.

¥ = 4x, y-axis and y = 3.

I (3 marks)

4.

integration.
[[% v):¥2=2xand y = x - 4]

bounded by v = mx (m > 0), x = 1, x = 2 and the x-axis.

Using integration, find the area of the region
{bey)ry?sxsyl

(4 marks)

7.

10.

11

Using integration, find the area of the region
(e y) s A + 9 <36, Zx + 3y = 6]

If the area of the region bounded by the curve :

y?= 4ax and the line x = 4ais 222 sq. units, thenusing |
3 i
i 23

integration find the value of a, wherea > 0.

(Term Il, 2021-22) [Ey)

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

(Term II, 2021-22) (Ev) | 24,
Find the area bounded by the curves y = |x - 1| and

(Term Il, 2021-22) (Gt |

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 26.

13.
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y-axis, but lying in the 1** quadrant. {2023)
Find the area of the following region using integration :
[ y):y < Il + 2y > (2020) (Ev ) :

(20210) (E) |

Using integration, find the area of the region !

bounded by the line 2y = -x + 8, x-axis, x= 2and x=4. | 17-

(20210) (&) |

(2023) |
Using integration, find the area of the re;inng

(2023)

(Term I, 2021-22) (£ |

1.:1

iA.
Find the area of the following region wusing @

P 21,
(Term Il, 2021-22) (Ey) :

Using integration, find the area of the region

bounded by linesx -y + 1=0,x= -2, x = 3 and x-axis.

i 22,

c=x

Using integration, find the area of a triangle whose
vertices are (1,0), (2, 2) and (3, 1). (2020) (v

Using integration, find the smaller area enclosed by
the circle x® + y? = 4 and the line x + y = 2. {2020) (Ev)

Using integration, find the area of the region in the
first quadrant enclosed by the x-axis, the liney =x and
the circle x® + y* = 32.

{2020, NCERT, 2018, Delhi 2014) iEﬂ
If the area between the curves ¥ = y* and x = 4 is
divided into two equal parts by the line x = a, then find
(2020C) (Ey)
Using the method of integration, find the area of the
region bounded by thelines 3x -2y +1=10,
2x+3y-21=0andx-5y+9=0, (2019) (Ev)

the value of a using integration.

. Find the area bounded by the circle x2 + v2 = 16 and the

line v3y=x in the first quadrant. using integration.
(Delhi 2017) (Tt

. Find the area enclosed between the parabola

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

Using integration, find the area of the region bounded
by the line x - y + 2 = 0, the curve x=4Jy andy - axis.
{Foreign 2015)

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

x2 +y? = 32, using integration. ([NCERT, Delhi 2015C) Lir-]
Find the area of the smaller region bounded by the

H'z }"2 K ¥
i —+=—=1and the ling =+==1.
ellipse —+—-=1a eline Z+=

(Foreign 2014) (Tr|

Using integration, find the area of the region bounded
by the curves :

y=|x+1|+Lx=-3x=3,y=0 {Deihi 2014C)

. Using integration, find the area bounded by the curve

% =4y and the line x = dy - 2. (Delhi 2014C)

Using integration, find the area of the region in the
first quadrant enclosed by the x = axis, the liney=x
and the circle x2 +y = 18,

(Al 2014C)
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A CBSE Sample Questions =

8.2 ArEE under Simple CU]"VES 4. Find the area of the ellipse ¥+ ‘?yz = 36 using
: s : I
(1 mark) integration. :‘Eﬂzﬂzﬂm;
1. Find the area bounded by y = x2, the x- axis and the | - (4/5 marks)
linesx=-1andx=1. 2020-21)(Ey |
sk # ( JILE!'I i 5. Make a rough sketch of the region [{x, y): 0= y 5 X7,
(2 marks) {  Dsysx0sxs 2)and find the area of the region
; g : —n
2. Find the area of the region bounded by the parabola using integration. (2022-23) (kv
. — s i
y?=8xand the line x=2. (2020-21)(Ev| : 6. Using integration, find the area of the region in
m (3 marks) the first guadrant enclosed by the line x + y = 2, the

i bola y* = x and the x-axi erm I, 2021-22) (Ev)
&  Fiv the ares oF the reion bowded by e canes | PERbolay =ian s, {0 HEy)

x2+y2=4, }'=-.|'§x and x-axis in the first quadrant. 7. Using integration, find the area of the region
(2020-21) | [ixy):0<y<3x,x2+y?<4}. (Termli, 2021-22)(Cr}

Ja7:]][Z-] SOLUTIONS

W\ Previous Years' CBSE Board Questions /7 I

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

Ay

x5 z-;lagu:”
¥

| i e B )

v
i Required area
& >y=4 -’H—B}:{x [—+4x] = 5 5. units
gk
—2 \ 3 y=2 -'-i WEhavE.}"zE'l’f _ﬁ:l
A A i fandy=x-4 o (i)
X i :

G L] L3 L) "
"‘"r'i 2 3 %5

Z+y=8
4 4 :
_[8-¥ 1 g
Mow, area-J[—E- dy -EI{B—v}dr
_— E,r——]:-— 32—— {16—%]]
Herep the shaded area repre;entsthe required area.
——:-{1(]-551:4 units - Requiredarea = j{r+4]dr J'yzdr
3 'I‘"“ ok -2
rz i
2.  Required s =
et il AR )
i - >

SRR N G e

- M 17 = A0 e el
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un

-1
I{x-ri}dx

+J{x+ﬂd‘x-[?+x[

Required area = ar{AABC) + ar{ACDE)

1
+[ﬁ+x[‘
2 1

g=&55q.units

(3,36)fy-8x+12

4 128

X = X
o = —-1 {—+3 [—-1]} ¥
2
H 4a
il 4 i 9. Given,area =2] JE[J}::-EE&
g - 3
We have, y = mx ¥ i 256
From the figure it is clear that required area is the shaded : = j Jx die="0
region. i
2 2 4 e Trd da 254
Required area = jmxdx:[ﬁ} _'ﬂ'—"]'l-E S sq.units. | o E[m ]:l =T
2 4 2 2 2
s 8 256
6. Onsolvingx =yand x = y2, we get ] = Eull [49}"3"'2=T i
yi=y Y
= yly-1=0 ( xey 1, 2,25 3
= y¥=0andy=1 L1 n—ﬁ: 3 Bx2x4d
Required area = area g ¥ g 2. ST
of shaded region =% FeAs a2 ezl
1 i : 10. The graph of given region is
= [y-y?)dy x € et X
-3 i i b
) 1-1
sq. unit yebe
(0.2)
A+ 2 =34
(3.0
flrr
3
Required area = j{Bx+12-4xz]dx
-1
¥ 3
Required area =[4xz+12x-%x3]_
1
- ?[ #36-412 6—2}[ ]}j —jfﬂl‘? _Ia_x:”dx ;
3 -36+36—3|5-[4 12+—]

H[[ixﬂ L s.n—iﬁyg__sx]n

_4-4-——_—~ units
3 50.

11. Givencurve, y=|x-1|andliney=1

Y

3r A
?-3-—:::-23 sg. units yeiex 13

E' --2 '1_!‘1‘
o 1 Ey=1
TE 2 a9 F =z 8§

_1 4

L J

M

_Jx-Lifx-120
WiEave; EIII-{—.11[+1._i|‘x—l-t:ﬂ
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Required area = area of shaded region

2 1 2
=j1dx-{j:1-x:dx+ _[ [x—l:ldx}
o i i

{5 £
-

1——+2-2-%+1]

-2-(-+—] =2-1=1sqg unit

12, Given, x2+y2= 16

v=x i) and x=0
From equation (i) and (iii), we get
x=0andy=x4

Equation (i} and (iii) intersect at (0. 4) and (0, -4).

From equation (i) and (i), we get
x=%+242 and y=£22

Required bounded region is shown in the figure.

¥ =x
A0, 4)
B — f;
c (242.242)
% 1000.0) Px
=16
¥

Let A be the required area.
A= Areaof AOBC + Area of region CBAC

2.2 4 -
= [ ydy+ [ Jr6-y2ay

) 2.2

121" oo s (2)]

T o ;
=4 +Ex§ -4 -8x 1 =2 wsq. units

13. The graph of given region is

YA
10 M
y==x+2 +

(-2, 4%

x+2 if x20

We have, r={-}t‘+2 if x<0

2
Required area =2j{x+2-12]dx
i}
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)
i)

c=x

::v =x-1= y=—"0
i 2y r==

i 2
: 2
=2[%+2x-§]n —4+B-%—%sq units
14. The graph of givenregionis
i E
2 cl2.2)
11 B (3, 1)
e AfLo) 2 3 4
"

Equation of AB, }F-D:%{x-ﬂ

x=1

Equation of BC, r—2=£ﬁx-2]
= y=-x+4

: ; 2-0

: Equation of AC, r—ﬂ:fo-I}

P y=2x-2
{ Required area

=j[h-2-[x7-1]]dﬁz[l-m-(%]}d.

P2 3
- =[(3x-3)dx+ [(~3x+9)dx
I 3 2

i 2
P2

-3[2-2-—+1)+[-—+2?+6-18]

+'9'1E

=§-+-3-=35q_units
2 2

i 15. The graph of given region is

-2 ,.__h____‘_‘___‘_‘_‘_-_.

-4 L |
Y

! According to question, Ej-..'xdx Ej-.."_dx

= Zeef2pen

i=n a“=8—~a“
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2a¥=9
0 =4= a={(4)"
a=(16)"=(2)*7
The given curves are
i) and x+y=2 il
¥

=4l

N'

+y14

=|:n'4-x1 i
2
=0+ 2sin (1) - 4+2 0

=32 ,%- 2=(m=2)sq.units.

e
= j az-xzdx=£+§sin_l[§}rc

lingisy=x.

and C(442,0).

Required area = Area BACBE + Area QABO

4.2 4.2
= J- }rldx+r'|.r;,_dx = j J32—x2dx+rxd:t
1 f 4 “
ﬂ‘\lli '—2 4
= I \|||:4~E]' -xzdx+jﬂxdx
4
— a
_ xu'32-xz+325jn_1[ X +|:1‘1
] 2 2 442 2
-4\;'5}{{] 2o - ﬂ i _Ii E 2_
e +16sin™"1 [ 5 +16sin ,,,'E]‘EM Q)

-16-%-(B+16- ]+3 1&[--3]-4:1 sq.units
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T 10 2
: 19. We havecurves, y=

Candx+y=16

20. Givenequations are y= T

and3x-2y+12=0 = y=

c=x

i 18. The graph of given region is

L

1234567

} +
/l

Required area
R | Braq_
=j[3x+1_x+9]dx .![2'1 2x x+'?

3

3
[E x zx} +[}-x 2 ﬁ zx]:
4 2 10 5 3 10 5
13 39 65 13
— sq. units

i)
i)

EH

Curves (i) and (i) intersect at (243,2)and (-243,-2).

Required area = Area of region OBAO

i = areaof ﬁDEE' + area of region BCAB
17. The given equation of the circle is X2+ y? = 32 and the :
i = j —dx+ j W16-x2dx
These intersect at Ald, 4) in the first guadrant. The i
required area is shown shaded in the figure. Points B(4,0)

\-E

2.3 4
-Iii" +[£ 16=x2 + IIISsn'!l [._. ”
243 2 2 43

Commonly Made Mistake (4
= Remember difference between the formula for

[Va? =xPdx and [x®-aPdx.

32

i)

3x+12

> ..{ii)

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

4 2
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2 : o Required area = Area BACB + Area OABO

I ]
. | (CR= = j xldy+jl:xzd'y
=23 g
e i .. __'
"‘;[rzwu-: j y32-y d.'r"'"_[n]l"di"
i 4
| 4.2
F x|'4J_} —y2dy+ [ 'y dy

= X-2x=-B=0=(x+2){x-4)=0=x=-2,4
Whenx=-2=y=3

Whenx=4=y=12 —— 4.2
1(3x+12 3 | pls2-y? +Esin—1[_1’ ] +[ﬁ£

:.  Requiredarea = [ [ -—;:2}1: : 2 2 42 )|, z
5 i | :

3 P22 pein e —+165m_1 5 —[4" 0)
—.x +hN—-— i 2 J2

] ] R om ;
[3216+6x4 6:;] [%x4-6x2+%]=2?5q.unﬂ5 -16‘5-[3+16‘E]‘E-1ﬁ(5-1]-4n P

21. We I;a'u'e curves x -y + 2 =0 and x=1_|"]._r- N Concept Applied E
=y =x", whichis a parabola with vertex at origin. ; ; -
From the given equations, we get = Arealnftl'be g bﬂ_jw K= Sy ancis ek
Xx-x2+42=0=(x-2)(x+1)=0 thelinesy=gand y=E (b = a is,
=x=2orx==-1=x=2 [ x# - 1, xis positive] | h K

H Area= jxdr:_{g{ﬂdr

Whenx=2,y=4 i
So, the point of intersection is (2, 4). g o
523 We have ¥ a1 (iand Xe¥a1 i)
S g 4 R

i 2
! Curve (i) is an ellipse of the form —2+F—2=1.
i a b

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

2 2
- Required area =j{x+2}dx-_[xzdx =jlx+2-ledx
o

il
—+2H——I

8
_2+4——-— units
3 37

22. The given equation of the circle is x® + y* = 32 and the R e N —_{ 3:| dx-—j[a-x]\:fx

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

required area is shown shaded in the figure. Points B{O, 4) : { _1 _[(3_,[]2
andC{Gdﬂ"_:l E '-J"?x+ —sin

= 2:-[(0 +§sin‘1[1} ]—(U+;5i11_1{ﬂl ]]* %[Uz -9

3r .
= —=3 50. Units.

2
>X :
g i 24. Here,y=|x+1|+1
= f"' :
5"!:‘, s x+2 if xz=1
’ ¥ i = -x if x<=1
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We know draw the lines:y=0,x=3,x=-3 and
y=sx+2ifx=-1

Y=—xifx<-1
Lines (i) and (i} intersect at (- 1, 1)
w ¥
¥
x==3N """ ) x=13
Y
4
Required area = J{—IHX-I- I {2+ 2)dx
-3 -1

1
=-[.”_2.L +[£+ zx:r =-£[1— N+ 1{'?— 1)+2(3+1)
2 9 4 2 2

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

¥

Putting 4y = (x + 2) from {ii} in (i), we get (x + 2) = x2
= x-x-2=0=(x-2)x+1l)=0=x=2-1
Puttingx=2in (i), wegsty=1

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

Thus the points of intersection of the given curve and line

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

Required area

JIG R (FE
5] eifs]

1 1 1
=J4=-1]+2[2+1]-—[8+1
J J+21+ ]12[+]

3 3 3 3[1 1] 3[3] g i
st mme s | = =2 2 =—5-q.|.]l1lt5
8 2 4 214 2 2(4)] 8

26, The given equation of the cirde is x* +y* = 18 and the :

lingis y=x.

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

and C(342,0).
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=)
i)

# ||."'
Required area = Area BACE + Area QABO
3.2 5
JF1dI+j0rzdx I -xidx+juxdx
3.3 ,-—
J (3 \n"_}l dx+'{ ¥ dx
'\IIE
- [x18-22 18 f x 2T
-I{I] = T+?5m ﬁ + ? o
i)
320 1323 o1 1 ), 1
T-t-? i- [ 5 4 9sin E Et‘? )
-"?-‘-E-(E-|-'§‘-£]+E-57(E-E]-E SO.units
i 202 40 2 2 4 4

= Area of the region in the first guadrant enclosed by

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

CBSE 5ample Questions

i 1
: 1. Requiredarea, A= sz dx

| = oo 2T =2 (1)
= = £J’[ -E X :L—ESCI.LI!'H 5
2.  Required area Y x=2
. T 1y
¢ =2[Bxdx (1) /tz.a}
: o
: 2 & Y
’{xﬂ!m X < O ] > X
o
(2,-4)
=42 —mez (1/2) oL
|r|~l R
85
g A a¥2_ n]— x 22 -?2 sq.units (1/2)
{3, Solving r=w.|"§x and x* +y* =4, we get
X+3xt=4
i= =1 =x=1 (1/2)
m @& www.studentbro.in



1 2
Required area = a.."ﬁj-m‘x+-{ 22 _x? dx
o 1

(3]

=
3 EEEEE—E—HEUHIE
2 2 a4l 3

X

%[321%, [ W2

4, Givenequation of ellipse is
K+ 97 =36

& 2
Required area= AJJ?:Q-EE-H.K
o
4% 13
=_j [
30
4 i~,,I".|5.2f14r2+1ﬂsin‘l[£]
32 &

4
= E[ lEx%-ﬂ]-lE: 5q. units

5. The graph of given region is:

y=x

O o L ¥ T« N
*

(W2) |

(1/2)

(

(V2 |

(1/2) |

(1/2) 7. Bysolving y=+3xandx%+y? =4, we get the points of
(1

@

3 45 &

(1%)

! The points of intersection of the parabola v = x® and the

liney=xare

x=x

i = xx-1)=0

= x=01 (1)
: So, point of intersectionis (0, 0) and (1, 1).

1 2

i Required area= szdx+ dex (1)
=|:--{l [-—-] % -gr:r‘s-sq_unils (1%)

6. By solving x + v = 2 and ¥* = x simultaneously, we get

i the points of intersection as (1, 1) and (4, -2). (1)
¥
¥ (1)
Required area = The shaded area
1 2
=], Yedx+ [ (2-xidx (1)
R e -—| =—t—=—
E {x 10 [Zx L 3+ e squareumis (1)

- intersection as (Lv3)and(=1,-+3) . (1)
Ve
&
Rryi=4 {1,+3)
1.
5 X
(1)
Required area = The shaded area
=2 Vaxd+ [ Va—x? dx
2
=%x2h [x'u'-d-x +dsin” 1%] (1)
H 1
2]
T > In-3-2x 3
2n ,
=3 square units. (1)
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c=x
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