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#425682
Topic: Area of Bounded Regions

Find the area of the region bounded by the curve y2 = xand the lines x = 1, x = 4 and the x-axis in the first quadrant.

Solution

The area of the region bounded by the curve, ,\/2 = x, the lines, x = 1and x = 4, and the x-axis is the area ABCD.

Thus area of ABCD = J':'ydx

= jf«/;(dx

#425683
Topic: Area of Bounded Regions

Find the area of the region bounded by y2 = 9x, x = 2, x = 4 and the x-axis in the first quadrant.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+42... 1/32
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The area of the region bounded by the curve, y2 =9x, x = 2 and x = 4, and the x-axis is the area ABCD.
Area of ABCD = [4yax
= [23/xax
3
X2

4
3
2

2

w

= 2,313
3 3

= 2[(4)5 - (2)3]

=2[8-2+/2]

= (16 - 4~/2)units

#425684
Topic: Area of Bounded Regions

Find the area of the region bounded by 42 = 4y, )y = 2, y = 4 and the y-axis in the first quadrant.

Solution

The area of the region bounded by the curve ,2 = 4y, y =2 and y = 4, and the y-axis is the area ABCD.
Area of ABCD = J'gxdy

= [32~/ydy

= 2[3/ydy

_hal il
= S43-23]

4 —_
218-2+/2
3[3 2+/2]

32-8+2
= (7)units

3
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#425685
Topic: Area of Bounded Regions

27
Find the area of the region bounded by the ellipse X ¥_
9

6t o ="

Solution

The given equation of the ellipse, f N ﬁ T can be represented as
%679~

It can be observed that the ellipse is symmetrical about x-axis and y-axis.

- Area bounded by ellipse = 4 x Area of 0AB

Area of OAB = J‘o‘ydx

)(2
=033 V1-de
3, —
= Zjowe—xzdx

4

3
= Z[ZW“G =16 + 8sin (1) - 0 - 8sin " (0)]

o

3[4] 3
= Ziam = 3
4

Therefore, are bounded by the ellipse = 4 x 377 = 1217 units

3rX 157X2+E.,1i(4
:_[2'\/ Ssin™'2
0

#425686
Topic: Area of Bounded Regions

2
Find the area of the region bounded by the ellipse x . y_2 -1
9 =

4

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+42...
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The given equation of the ellipse can be represented as

2

2
X Y
4

+3=1
2
:y=3,\/17? .............. )

It can be observed that the ellipse is symmetrical about x-axis and y-axis.
- Area bounded by ellipse =4 x Area OAB

.. Areaof OAB = I;ydx

X2
- [234/1- S axtusing )
.
= EJ(ZJV4—x2dx

3rX 4—X2+i~ ~1X92
:_[21/ 5sin

2 2],
3.2m 37
= 2[ 2 ]: 2
. 3 .
Therefore, area bounded by the ellipse _ 4% ? p- units
Y
B(0.3)
2
1HY
x', dxA20) L x
‘-54-3-2-1]1! 12345
-2
-3
-4
-5
Yl
#425687

Topic: Area of Bounded Regions

Find the area of the region in the first quadrant enclosed by x-axis, line x = —\/§yand the circle 42 + Y =4

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+42... 4/32
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The area of the region bounded by the circle, x2 + y2 =4, x= w/gy, and the y-axis is the area 0AB.
The point of intersection of the line and the circle in the first quadrant is (/3 1).

Area OAB = Area AOCA + Area ACB
1 1 - /!
AreaofOAc:Exochc:Ex1/3x1:_ ............. 1)
2

Area of ABC = J'f/gydx
= _[3/5 /4= XPadx

X T 4 X2
= 5’\/4_X2+Esin_12 -
/3
_ Vg
m 3 —
B DYV L Sy SO (e
2 2 2
V§ 21
|7 =
= 5 3
m '\/g
=3 7] .............. (2)
) ) — ) ) ) V3 g V3 g
Therefore, area enclosed by x-axis, the line x = 4/3y, and the circle x2 + y2 =4 inthefirstquadrant = ~_ " units
2 *3- 2 =3

#425688
Topic: Area of Bounded Regions

a
Find the area of the smaller part of the circle 42 + 2 = 42 cut off by the line x = E

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+42... 5/32
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a
The area of the smaller part of the circle, 42 + y2 = 42, cut off by the line, x = E is the are ABCDA.

It can be observed that the area ABCD is symmetrical about x-axis.

~ Area ABCD = 2 x Area ABC

a
Area of ABC =] 2. yax
.\/2

J%s
V2

X 3 Xqa
X2 -2+ & 12
2’\/ X sin al ,
vz
27 R 2 1
[2(2 - 242 '\/az_ > —?sm1(w/2)]
a2m a a 2
=4 T2y2 427 ()
_am g
4 4 8
1T,
afm-1-
4
NP
nE

= Area ABCD =2

S

a 2,1
Therefore, the area of smaller part of the circle, 42 + y2 = g2, cut off by the line, x = T is a_(E - 1) sq.units.
2 2

#425689
Topic: Area of Bounded Regions

The area between x = y2 and x = 4 is divided into two equal parts by the line x = g, find the value of a.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+42... 6/32
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The line, x = g, divides the area bounded by the parabola and x = 4 into two equal parts.
~ Area OAD = Area ABCD
It can be observed that the given area is symmetrical about x-axis.
= Area OED = Area EFCD
Area OED = [ydx
J'g'\/)_(dx

#425690
Topic: Area of Bounded Regions

Find the area of the region bounded by the parabola y = X2 and y=lIxl.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+42... 7/32
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The area bounded by the parabola, X2 =y, and the line, y = | x|, can be represented as
The given area is symmetrical about y-axis

. Area OACO = Area ODBO
The point of intersection of parabola, x2 = y, and line, y = x, is A1, 1)-

Area of DACO = Area AOAB - Area OBACO

1 1 1

~ Area ofAOAB= — x OBx AB= — x1x1= —
2 2 2

’L31 1

Area of OBACO = J':)ydxz ‘[10)(2dX: 3| =3

]

= Area of QACO = Area of AOAB - Area of OBACO
1

11
2 3 6
1

1
Therefore, required area = 2[6] = 5 sq.units.

XLy

#425691
Topic: Area of Bounded Regions

Find the area bounded by the curve x2 = 4yandtheline x = 4y - 2.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+42... 8/32
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The area bounded by the curve, XZ = 4y, and line, x = 4y - 2, is represented by the shaded area OBAO.

Let A and B be the points of intersection of the line and parabola.
1

Coordinates of point A are( -1 Z)
Coordinates of point Bare (2, 1).
We draw AL and BM perpendicular to x-axis.

It can be observed that,

Area OBAO = Area OBCO + Area OACO -....ee... (1)

Then, Area OBCO = Area OMBC - Area OMBO
B 2)<+2 2x2
P P

1f 2 1)(_32
R
0 0
- 1[2+4]_1[§]
4 4
3

2 5
2 3 6
Similarly, Area OACO = Area OLAC - Area OLAO
X+2 X2

=0 = 0 —
Joa o [T g o
0 3.0
1£+2x X
=72 -3
4 VIR

_ a2 (-3
~ TN o) o 3)
EREN

5 7 9
Therefore, required area = (g + ﬂ) = § sg. units.

JLY

xi=4y

(21) x=4y.2

#427458
Topic: Area of Bounded Regions

Find the area of the region bounded by the curve y2 = 4xand the line x = 3.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+42... 9/32
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The region bounded by the parabola, y2 = 4x, and the line x = 3 is the area pACO.
The area QACO is symmetrical about x-axis.
- Area of 0ACO = 2 (Area of 0AB)

3
Area OACO = 2[I oydx]

= 2j§2w/}c/x

_8.32
= 506)2]
=83

Therefore, the required area is 8w/§ units.

#427461
Topic: Area of Bounded Regions

Area lying in the first quadrant and bounded by the circle x2 + y2 =4 andthelines x=0and x=2is

"

B m
2
c m
3
D m
4

Solution

The area bounded by the circle and the lines, x = 0 and x = 2, in the first quadrant is represented as shaded region in the plot.
. Area OAB = jgydx
= I;V4 - xPdx
X 73 4 X2
_[=a/4- X2 + —ein—12
= [2 + 5 sin >
[¢}

m
= 2(5) = 71sq. units

Thus, the correct answer is A.

Y,
x=0 x=2
B
- O N
X" Al X
Yl
#427464

Topic: Area of Bounded Regions

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=427458%2C+425689%2C+4...
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Area of the region bounded by the curve y2 = 4x, y-axis and the line y = 3 is

A 2
:
4
c 2
3
p 2
2

Solution

The area bounded by the curve, y2 = 4x, y-axis, and y = 3 is represented as shown in the diagram.

. Area OAB = IZxdy

Tady
3.3

_[L
2l 3

9 .
= — sqg. units
4

Thus, the correct answer is B.

at (2,
‘ o

2.-1\ B b=k
1

X X

"--5-41*4?13545'
=2
3 J_i 4x
4
5
1‘.,.

#427467
Topic: Area of Bounded Regions

Find the area of the circle 4,2 + 4y2 = 9 which is interior to the parabola 2 = 4y.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+4... 11/32
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The required area is represented by the shaded area OBCDO.
=1 =1
Solving the given equation of circle, 4,2 + 4y2 =9, and parabola, 2 = 4y, we obtain the point of intersection as E(V2, 5) and D( -2, E)

It can be observed that the required area is symmetrical about y-axis.
. Area OBCDO = 2 x Area OBCO
We draw gpM perpendicular to QA.
Therefore, the coordinates of M are (1/5, 0)-
Therefore, Area OBCO = Area OMBCO - Area OMBO
S e

1 - 1
T 2[YPVO Ak V2 2ax

X3 12

1 9 2
- ;1[)0\/9‘4X2 * Esin*?] -
0]

1 _ o 2v2 4
- Z[vzvg ~8+ Esin'1T] - 323

V2 9 2v2 W2

1 -

"4 tgsinT' 3 6
B V2 9 2+/2
2 tgsin 3

1V2 o 2+/2

-2 ?+zsm*1T)

Therefore, the required area OBCDO is
1 VE 9. 12‘/5}

V2 9 7121/5
?+ZS'” 3 ]sq. units

3

#427472
Topic: Area of Bounded Regions

Find the area bounded by curves (x-1)2 + 2 = 1and 2 + 2 = 1.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+4... 12/32
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The area bounded by the curves, (x - 1)2 + y2 =1and X2 + y2 =1, is represented by the shaded area as

1 /3 1 /3
2’ 7) and B(E' T)

On solving the equations, (x - 1)2 + y2 =1and x2 + y2 = 1, we obtain the point of intersection as A

It can be observed that the required area is symmetrical about x-axis.

~ Area OBCAO =2 x Area OCAO

We join AB, which intersects OC at M, such that Apis perpendicularto OC.

1
The coordinates of psare (5 O).

= Area OCAO = Area OMAO + Area MCAM
Pl 1T
_[r3vi-ten m@«ﬂ—m}

i — 1 1

S 2 X 1= x2 + —ein-1x

=172 w/1*(X*1)2+Esin’1(X—1)} *[ZV 2" ]
[0]

1 1,1 1 1 1 1 1, 1 1
—Z'\/1—(’2) +Esin1(21)—§sin1(‘1)]+[Esin1(1)‘2'\/1—(2) —Esin1(2)]

) ?+%(—§)-%(—§)]+[;(;—7)_“;_%(g)]

- ==+ ==-=
= 4 12 4 4 1

1
2

V3 moom
=l 4 6 2]
2 —\/5
= 6 T
2 w/§ 2 '\/§
Therefore, required area OBCAO = 2 x (? - T = ? - 7) units

(e-1)4y21

#427496
Topic: Area of Bounded Regions

Find the area of the region bounded by the curves y = x2 +2,y=x,x=0and x=3.

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+4... 13/32
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The area bounded by the curves, y = x2 +2,y=xx=0,and x = 3, is represented by the shaded area OCBAO as shown in the diagram.

Then, Area OCBAO = Area ODBAO - Area ODCO

= Iz(xz +2)dx— J'ixdx

X 3 pxPe3
{72 {z].
:[M]-[%]

9
=15- —
2

2 sqg. units
= 2 N

Y,

y =x3+2
K B y=x
C

yvirx=0

#427505
Topic: Area of Bounded Regions

Using integration find the area of the region bounded by the triangle whose vertices are (-1, 0), (1, 3) and (3, 2).

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=427458%2C+425689%2C+4...
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BL and CMm are drawn perpendicular to x-axis.
It can be observed in the following figure that,
Area(AACB) = Area(ALBA) + Area(BLMCB) — Area(AMCA) -....... (1)

Equating of line segment Agis

3-0
y=0= "+ )

T+1
3
Y*E(X+1)
3 3.X 1 31 1
» ArealALBA) = 1_1§(x+1)dx=5[2 *X] :5[5+1—5+1]=3sq.units
-1

Equating of line segment gCis
_3— E(X_'])
y 3-1
! 7
= —(-x+
y 2( )
2
1 1. X 3
Area(BLMcmzjfg(—xn)dx: 5[’ 2 *7X] = 5[-
.

N ©

1
+21+E-7]:5sq.units

Equation of line segment ACis

1.X 1.9 1
1 il 1= - .
= Area(AMCA) = 5[31(x+1)dx= 2[ 2 *X] = 2[2 +3-5 +1] = 4 sq.units
-1

Therefore, from equation (1), we obtain

Area(AABQ) = (3+5 - 4) = 4 sq. units

¢ (—I,D)Aé

.

#427507
Topic: Area of Bounded Regions

Using integration find the area of the triangular region whose sides have the equationsy =2x+1,y=3x+1and x=4

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=427458%2C+425689%2C+4...
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The equations of sides of the triangles are y = 2x+1, y = 3x+1,and x = 4.

On solving these question, we obtain the vertices of triangle as A(0, 1), B(4, 13). and (4, 9)-
It can be observed that,

Area(AACB) = Area(OLBAO) — Area(OLCAO)

= J’g(3x+1)dx—jg(2x+1)dx

]

(24 +4)- (16 + 4)

=28 - 20 = 8sq. units.

Y

B(4,13)

(0,1)A
&

#427516
Topic: Area of Bounded Regions

Smaller area enclosed by the circle x2 + y2 =4andtheline x+y=21is

A 2(m-2)
m-2

C 2m-1

D 2(m+2)
Solution

The smaller area enclosed by the circle, x2 + y2 =4 and theline, x + y = 2 is represented by the shaded area ACBA as shown in the diagram.

It can be observed that,
Area ACBA = Area OACBO - Area (AOAB)

= [2/4 - Pax- [2(2 - ax

- XPq2
[ ] ]
0 0]
m
:[2 ' E]_[4_2]

= (- 2)sg. units

Thus, the correct answer is B.

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+4... 16/32
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#427522
Topic: Area of Bounded Regions

Area lying between the curve y2 =4xand y = 2xis

A 2
3
1
3
c 1
4
p 3
4
Solution

The area lying between the curve, y2 = 4xand y = 2xis represented by the shaded area OBAO as shaded in the diagram.
The points of intersection of these curves are 0(0, 0) and A(1, 2)-

We draw AC perpendicular to x-axis such that the coordinates of Care (1, 0).

+ Area OBAO = Area(AOCA) - Area(OCABO)

= J’:)2de— i 1)21/;(dx

_ 1
= 3| = = sqg. units
‘ 3 | 3
Thus, the correct answer is B.

YA yi=ix

ALY
Al O
X « = - X
0,0)
(1,0)
Ylv
#428060

Topic: Area of Bounded Regions
Find the area under the given curves and given lines:
() y=x2 x=1,x=2and xaxis

(i) y = x4 x =1, x= 5 and x-axis

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+4... 17/32
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(i)
The required area is represented by the shaded area ADCBA shown in the diagram.
Area ADCBA = [Zydx

- forox

—
w >,
Ml
- N

W=

WIN wloo

= — sq.units

(ii)

The required area is represented by the shaded area ADCBA in the diagram.
Area ADCBA = [? x* dx

X5
:[5

5

_(B)® 1
5 5
1

= (54 - —
G-
1
=625-—

= 624.8 sg. units

y=x
YA A A YAA A
y=x
C
B G B
< S
X of Al [P X v ol A D “x
vV Y Yeoy VY, Vi

#428075
Topic: Area of Bounded Regions

Find the area between the curves y = xand y = X2

Solution

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=427458%2C+425689%2C+4... 18/32
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The required area is represented by the shaded area OBAQ in the diagram.

The points of intersection of the curves, y = xand y = 42,is A(1,1).

We draw AC perpendicular to x-axis

~ Area (OBAO) = Area (AOCA) - Area (OCABO)

= jgx dx - J'I) X2 dx

1]

_1 1
2 3
1 .
= — s@. units
6
Y 1 ¥ X
A
B !
= tn ]
X' 0 C
Y 4
#428082

Topic: Area of Bounded Regions

Find the area of the region lying in the first quadrant and bounded by

y:4X2,X:o,y:1andy:4A

Solution

The area in the first quadrant bounded by y = 4,2, x=0, y=1,and y = 4 is represented by the shaded area ABCDA

« Area ABCD = | j‘x dx

_ 4y
_I1de

#428438
Topic: Area of Bounded Regions

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=18&qid=427458%2C+425689%2C+4...
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Sketch the graph of y = |x + 3] and evaluate I?s‘X+ 3ldx

Solution

The given equation is y = |x + 3|

Graph is plotted in the diagram.

Itis known that, (x+3) < 0for-6 < x< -3and(x+3)>0for-3<x<0

j‘f6|(x+ 3dx= - j:Z(w 3adx + j‘fs(w 3)dx

'&313 [ﬁm]‘)
=-|2 + 2 .

-6-5—4-3-2-1,

-2
-3
_4
=5

#428443
Topic: Area of Bounded Regions

Find the area bounded by the curve y = sinx between x = g and x = 277

Solution

The graph of y = sinx can be drawn as shown in the diagram.
~ Required area = Area OABO + Area BCDB

= [gsin x dx+ |j2”"sin de|

=[-cosxg * |[ - cosx]i"|
=[-cosm+cos 0]+ |- cos 2m+cos m
=T+140(-1-1)

=2+1-21

=2 + 2 = 4 sq. units

#428446
Topic: Area of Bounded Regions

Find the area enclosed between the parabola y? = dax and the line y = mx.

Solution
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The area enclosed between the parabola, y2 = 4ax and the line, y = mx is represented by the shaded area OABO as

4a 4a,
The points of intersection of both the curves are (0, 0) and | ;2 ;)

We draw AC perpendicular to x-axis.

« Area OABO = Area OCABO - Area (AOCA)
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#428540
Topic: Area of Bounded Regions

Find the area enclosed by the parabola 4y = 3)(2 and the line 2y = 3x+ 12

Solution
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The area enclosed between the parabola, 4y = 3)(2 and the line, 2 = 3x + 12 is represented by the shaded are 0OBAO

The points of intersection of the given curves are A(- 2, 3) and (4, 12).
We draw AcC and Bp perpendicular to x-axis.
~ Area OBAO = Area CDBA - (Area ODBO + Area OACO)

_ra 4 3%
—I725(3x+12)dx—J’727dx

32 1 34
112X 4124 3[X
== 2 -—3
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1 1
=—-[24+48-6+24]- —[64+8
Sl ]- 4[64+8]
- [90] ! [72]
2 4
=45-18
= 27 sq. units
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4y=3x2 ﬁ B (4.12)
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#428542
Topic: Area of Bounded Regions
2
Find the area of the smaller region bounded by the ellipse X +Y -1andtheline X Y. 1
9 4 3 2
Solution

2
The area of the smaller region by the ellipse X 4 y_2 =1and the line
9 4

+ Area BCAB = Area (OBCAO) - Area (OBAO)
2 X
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= 1 represented by the shaded region pCAB
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#428546

Topic: Area of Bounded Regions
X 2 X

Find the area of the smaller region bounded by the ellipse = + y_2 =1andtheline = + Y. 1
a b a b

Solution
Y x_y
The area of the smaller region bounded by the ellipse = + == 1and the line = + = = 1is represented by the shaded region BCAB
b

a“ b a

~ Area BACB = Area (OBCAO) — Area(OBAO)

= [2b '\/de_ jgb(1 - f)dx

b 5 2_ 2 b 5
= gjo—\/a X dx - gjo(a—x)dx
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#428548

Topic: Area of Bounded Regions

Find the area of the region enclosed by the parabola 42 = y.theline y = x + 2 and x-axis.

Solution
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The region enclosed by the parabola xz = y,the line y = x + 2, and x-axis is represented by the shaded region 0OABCO as
The point of intersection of the parabola XZ = yandtheline y= x+2is A(-1,1)-
~ Area OABCO = Area (BCA) + Area COAC

= [Tlc+ 20+ [° Pax

SR
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#428550
Topic: Area of Bounded Regions

Using the method of integration find the area bounded by the curve | x| + |y| =1

Solution

The required region is bounded by lines x+ y =1, x-y=1, —x+y=1and -x-y=1

The area bounded by the curve | x| + | y| = 1is represented by the shaded region ADCB
The curve intersects the axes at points A(0, 1), B(1, 0), C(0, - 1) and D( -1, 0).

It can be observed that the given curve is symmetrical about x-axis and y-axis.

~ Area ADCB = 4 x Area OBAO

= 4f}(1- Yax
X1
x- =
0

1

2

= 2 sg. units

#428553
Topic: Area of Bounded Regions
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Find the area bounded by curves{(X, Wiy2x?andy= |X|]

Solution
The area bounded by curves [(X, niyz X2 andy= |X|], is represented by the shaded region as

It can be observed that the required area is symmetrical about y-axis.
Required area = 2[Area(OCAO) - Area(OCADO))

1 1
= 2[.[0de_ Jo)‘zdx]
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#428554

Topic: Area of Bounded Regions

Using the method of integration find the area of the triangle ABC, coordinates of whose vertices are A(2, 0), B(4, 5) and (6, 3)

Solution
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The vertices of AABC are A(2, 0), B4, 5), and C(6, 3)-

) . . 5-0
Equation of line segment ABis y-0 = 2 2()(— 2)
2y=5x-10

5( 2) )
= —(X=2).........
Y 2

Equation of line segment BCis y- 5 = 2—()(— 4)

2y-10= -2x+8

2y= -2x+18
y=—-Xx+9......... 2)
) I . 0-3
Equation of line segment CAls y-3 = (x-6)
2-6

—4y+12= -3x+18

4y=3x-6

~ Area(AABC) = Area(ABLA) + Area(BLMCB) — Area(ACMA)

= J"Z‘g(x— 2)ax+j6(— X+ 9)adx - J’Gg(x— 2)dx

SRR !

3
28 8-2+4]+[~18+54+8-36]- {18-12-2+4]

—5+8738
= 4()

=13 - 6 = 7 sq. units

324,01 234567
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4
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#428556
Topic: Area of Bounded Regions

Using the method of integraton find the area of the region bounded by lines: 2x+ y=4,3x-2y=6and x-3y+5=0

Solution
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The given equations of lines are

The area of the region bounded by the lines is the area of AABC. AL and CMm are the perpendicular on x-axis.

Area(AABC) = Area(ALMCA) - Area(ALB) — Area(CMB)
X+5 3x-6

_ a[—= 2 4 =——
—J’1( 3 )dx—J’1(4—2x)dx—j2( 2 )dx
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#428557
Topic: Area of Bounded Regions

Find the area of the region {(X, Niy? SAx 452 +4)2 < 9]

Solution
Given curves are y2 =4x ..(1)
42+42=9 .2

9

=ty =y,

3
Center of circle is (0,0) and radius of circle is —
2

Put the value from eqgn (1) in egn (2),

4x2+16x-9=0

> y= i'\/z

1 — 1 _
So, the points of intersection of both the curves are (E ‘/2) and (5 - “/2).
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The shaded region OABCO represents the area bounded by the curves[(X, V)iy2 < Ax, 452+ 4y2 < 9]

Since, the area QABCO is symmetrical about x-axis.

« Area OABCO = 2 x Area OBC

Area OBCO = Area OMC + Area MBC

- 3 —_—
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#428558
Topic: Area of Bounded Regions

Area bounded by the curves y = X3, the x-axis and the ordinates x= -2 and x=1is

A -9

B _5
4

c B
4
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[o] %
4
Solution

i - _(% 3 1.3
Required area = J’72X dX+J’0X dx
x*t0 Xt
i 7[4] +[4]
-2 0
_24
_ Jo-EA
4 4
1
—+4 17 .
= = —sq. units
Thus, the correct answer is D.

! Yn " .
y=xt

#428560
Topic: Area of Bounded Regions

The area bounded by the curve y = x| x|, x-axis and the ordinates x = —1and x = 1is given by

A 0
B !
3
z
3
p 4
3

Solution
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y:)(zif)(>oandy: —Xzif)(<0
Required area = J1,1,de
= _[171X|X| dx

- [0 2as e
X310 px3al
oL
-1 0
S
-(73)+
= Z sg. units
3

Thus, the correct answer is C.
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#428561
Topic: Area of Bounded Regions

The area of the circle 42 + y2 = 16 exterior to the parabola yZ =6xIis

A g(4n— V3)

B §(4n+ V/3)
g(Sn— +/3)

D g(8n+ V3)
Solution
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The given equations are

P =6x...... #)]
Area bounded by the circle and parabola
= 2[Area(OADO) + Area(ADBA)]
= 21 2/ 16xalx + j;vﬁdx]
3

22
[ |

6 X =5 16 Xn4
_ —_ 16—)( 4+ —cin 1=
+2[2—\/ 2Sln 4]

2

312

- 1
= 2v€ x x}]o + 2[8 . g -4/16 -4 - 85in-1(5)]

WIN

= —

3

16+/3 -8
1o +8m-4+/3--m
3 3

= — .
SRAL 2[4;7— V12 - 85]

[4~/3+6m-2~/3 - 27 = g[v§+ 4an

[4m+ «/5] sq. units

Wld Wl

Area of circle = p(2

= n(4)2

=167 S9. units

~ Required area =167~ 4_1[4’” V§]
3
4 _
= 5[4 x 3= 4m- /3]

4 _
= g(877— 4/3) sq. units

Thus, the correct answer is C.

Y

#428566
Topic: Area of Bounded Regions

The area bounded by the y-axis, y = cosxand y = sinxwhen 0 < x <

NI

A 2(+/2-1)

C V2 +1

D /2

Solution
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The given equations are

Required area = Area(ABLA) + area(OBLO)

1 1
=) +(¥2
Iﬁxdy .[6/ xdy

1 1
=S cosydy+ [Fsin~
Iﬁcos ydy+ [g2sin ™ ydy

Integrating by parts, we obtain

1
- _ 1 —
:[}/COS y- /1 yz]L +[xsin'1x+ —\/1—X2]6/2

V2
1 — 1 —
1 — 1 1 — 1
=|cos (N - Ecos”(df)*’ '\/1‘ E]+[Esin1(«/§)+ '\/1_5 ‘1]
- 1 m 1
=TT =4+ T =4+ =+ "=-1
44/2 /2 442 /2
.2
= —\/5_1
= VE—1 sq. units

Thus the correct answer is B.

Yy
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