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Miscellaneous Solutions

Question 1:

Find the area under the given curves and given lines:
(i) y=x?x=1,x=2and x-axis

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

Answer 1:

i The required area is represented by the shaded area ADCBA as

Area ADCBA = [ yax

1 For more study Materials login to
edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Chapter - 8
Class 12 Application of Integrals edukalpclasses.com

ii. The required area is represented by the shaded area ADCBA as

Yy

‘A

X 0 X
VI W= s
— | 44 =1
Area ADCBA = JAA dx
—_— '\‘$ —'<
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=625 -—
5
=624.8 units
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Question 2:
Find the area between the curvesy = x and y = x?
Answer 2:

The required area is represented by the shaded area OBAO as

Y y=x
A yex
“i
4B |
= 84 o R
X [0} ¢ X
Y'"
-

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

We draw AC perpendicular to x-axis.
= Area (OBAO) = Area (AOCA) - Area (OCABO) ... (1)

= f'xdr— I:x:dx
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Question 3:

Find the area of the region lying in the first quadrant and bounded by y = 4x?, x = 0, y
=landy=4

Answer 3:

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

by the shaded area ABCDA as

‘4 A
¥ ¥

- Area ABCD = r.\'dx

= r E[L Ix
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Question 4:
1]
Sketch the graph of V =|x+3| and evaluate le+3|d.\'
Answer 4:

The given equation is =\x+3]

The corresponding values of x and y are given in the following table.

x|-6|-5|-4|-3]-2]-1]0

vl 3210 1] 2]3

On plotting these points, we obtain the graph of = \x43| as follows.

It is known that, (¥+3)<0 for —6<x<-3 and (x+3)=0 for -3<x<0

J‘:’(\' + 3)}4\' = —L‘(r +3)dx + 'r:(\ +3 )dx

B -3 - 0
=— "—+3x} +[L+3x:|
2 L. 152 L

- [(';’)- +3(-3)]-{@ +3(—o)]l+{o-[% +3(—3)H
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Question 5:
Find the area bounded by the curve y = sin x between x = 0 and x = 2n
Answer 5:

The graph of y = sin x can be drawn as

Y‘

~ Required area = Area OABO + Area BCDB

>

3 it
= fsm.\'dr+ L sin xdx
] 4

B [—cosx]; +|[—cos 1]:‘

= [—cosn+c050]+{—cos2n+cosn|

=1+1+{(-1-1)
=24
=2+2=4 units
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Question 6:
Find the area enclosed between the parabola y? = 4ax and the line y = mx

Answer 6:
The area enclosed between the parabola, y? = 4ax, and the line, y = mx, is represented
by the shaded area OABO as

(0,0
‘o

-

Y

'y
X' C

We draw AC perpendicular to x-axis. B

The points of intersection of both the curves are (0, 0) and [ 44 40]
\m- m

= Area OABO = Area OCABO - Area (AOCA)

da 4o

= I‘"" 2Jax dx - I'"; mxdx
) )

i 4
3mm 2\ m

B 324° m[l6_ai]

_ 324" 8’
3m'om'
(1: .
=_— units
am
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Question 7:

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

Answer 7:

The area enclosed between the parabola, 4y = 3x?, and the line, 2y = 3x + 12, is
represented by the shaded area OBAO as

The points of intersection of the given curves are A (-2, 3) and (4, 12).

We draw AC and BD perpendicular to x-axis.

~ Area OBAO = Area CDBA - (Area ODBO + Area OACO)

= E%(3x+12)ci\’- r:%d.\‘

1] 32 [T
2| 2 L 43,

=%[24+48-6+24]——‘|;[64+8]

| 1
=5pq-zpq
=45-18
=27 units
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1 Y

Question 8: 2 2
Find the area of the smaller region bounded by the ellipse —‘()~ +L =1 and the line

X y

— e o =]

32

Answer 8:

The area of the smaller region bounded by the ellipse, '-‘:4-1: =1 , and the line,
9 4

y
3 2 , is represented by the shaded region BCAB

A

= Area BCAB = Area (OBCAO) - Area (OBAO)

3 o ol
- [ ZJI—%dx‘— [ 2|l\]—-§)dx
2

" @ 5 2 @
=§_L\)‘)—x cl\}—;jl(,?—x)dx
B 3 e b
2 3 x 2
==|Z 9—,\‘+2sm'l B
3[2 2 34, 3 2 L

N|W W Wi W
1T
4
9]

(m—2) units
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Question 9: 2
Find the area of the smaller region bounded by the ellipse = +=-=1 and the line
P AT
f + l — ]
a b
Answer 9:

)

The area of the smaller region bounded by the ellipse, ‘_1+l.,. —1 , and the line,
- ’)-

a

)

X y
—+ ) =1, is represented by the shaded region BCAB as
)

a

.. Area BCAB = Area (OBCAO) - Area (OBAQ)

X7 e .
= fb,’l—;—:—d\t— _[ h;\l—g}br

- Z J:l\/a: —x*dx - : _r(u x Jdx

= 2 2 " 1) =
=b {Am+cl sin"\} —{ax—x}‘|
al |2 2 al, 2 )
b az(n) . azl
o B S ol B § ST SO
a||l2\2 2 |
__b—azrt_a3
al 4
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Question 10:
Find the area of the region enclosed by the parabola x? = y, the line y = x + 2 and xaxis

Answer 10:
The area of the region enclosed by the parabola, x2 = y, the line, y = x + 2, and x-axis
is represented by the shaded region OABCO as

The point of intersection of the parabola, x> = y, and the line, y = x + 2, is A (-1, 1). -
Area OABCO = Area (BCA) + Area COAC

= LI (x+2)dx+ _[II x dx

= & 4 -
= "—+2.\} +["—W
2 PR k-
I.‘ -
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Question 11:

Using the method of integration find the area bounded by the curve |\|+M =1

[Hint: the required region is bounded by linesx +y =1,x-y=1,-x+y=1and - x
-y =11]

Answer 11:

The area bounded by the curve, '\']+|y| =] ,isrepresented by the shaded region ADCB
as

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

=4£(I—.\')dx
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Find the area bounded by curves

Answer 12:
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{(x,}-’):)v'z.r: and y =|x|}

edukalpclasses.com

The area bounded by the curves, {(x,y):_vz.r: and y =|.r” , is represented by the

shaded region as

{60y ©

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

2

2

2

Jd. X dx - ’(.\': tl\':|

]

1 .
— | =— units
| 6
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Question 13:
Using the method of integration find the area of the triangle ABC, coordinates of whose

vertices are A (2, 0), B (4, 5) and C (6, 3)

Answer 13:
The vertices of AABC are A (2, 0), B (4, 5), and C (6, 3).

Equation of line segment BC is

3-5
—5= x—4
2 ()—4( )

Equation of line segment CA is
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y=-3= e (x-6)
~4y+12=-3x+18
4y=3x-6
_v=%(x—2) -(3)

Area (AABC) = Area (ABLA) + Area (BLMCB) - Area (ACMA)

=3 f%(x—Z)dx+ '[‘(—.\'*‘))d_\‘— .‘:%(x—2)dx

- 4 . 2 6
=§|:i—2.\'] J{:.\‘ + ‘)x} -3[-}— = 2.\}
2| 2 ;| 2 N :

5 3
:5[8—8—2+4]+[~18+54+8—— 30]~Z[|8*12-2~'4]

3
=54+8-=(8
+ 4()

=13-6
=7 units

Question 14:
Using the method of integration find the area of the region bounded by lines:

2X+y=4,3x-2y=6andx-3y+5=0

Answer 14:

The given equations of lines are
2x+y=4..(1)

3x -2y =6..(2)

And, x-3y+5=0..(3)
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The area of the region bounded by the lines is the area of AABC. AL and CM are the
perpendiculars on x-axis.
Area (AABC) = Area (ALMCA) - Area (ALB) - Area (CMB)

= [%}“" [ (4—20pix=[ \i 3"'2"6 }l\'

2 4 q Mo 4
=l|:L+5x} -[4_\'—.\"‘] & Eif——6.\']
3| 2 A

. 1 2

=%{8+20—%—5}—[8—4—4+I]——;—[24—24—6+12]
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Question 15:
Find the area of the region {(x,y):y: <4x,4x* +4y° S‘)}
Answer 15:

The area bounded by the curves, {(,\ )iyt S4x 4y’ +4)" <9}, is represented as

/

*' 1\5 | and [l,—-ﬁ]
ikl 2

The points of intersection of both the curves are
The required area is given by OABCO.

It can be observed that area OABCO is symmetrical about x-axis.
. Area OABCO = 2 x Area OBC

Area OBCO = Area OMC + Area MBC

= ‘['2\/,; dx + I,‘ %\/9—4x: dx
- L:2\/: dx + L: %,}(3): —(2.\'): dx

17 For more study Materials login to
edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Class 12

18

Chapter - 8
Application of Integrals

edukalpclasses.com

Area bounded by the curve y = x3, the x-axis and the ordinates x = -2 and x = 1 is

Question 16:
A -9
B. I3

4
c. 1B

4
p. U

4
Answer 16:

Required area = [ vdx

= J‘: x’dx

Thus, the correct answer is B.
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Question 17:
The area bounded by the curve V =.\‘|X| , X-axis and the ordinates x = -1l andx = 11is

given by [Hint: y = x?if x > 0 and y = -x? if x < 0]
A. 0

Wl WD W -

Answer 17:

¥ =xig]

o
<1B(1.1)
< clo -
"o A '
X (-1.-1)D X
—

Required area = [I ydx

= [ x|xja

Thus, the correct answer is C.
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Question 18:

The area of the circle x?> + y? = 16 exterior to the parabola y? = 6x is

A. ;(%—ﬁ)
B. %(41”\/5)
C. 4(81[—\/5)

3
D. ;(41”\[3-)

Answer 18:

The given equations are
x2+y2=16..(1)y*> =
6X ... (2)

Area bounded by the circle and parabola
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=2[ Area(OADO)+ Area(ADBA)]

=2 f\/|6xc[r+fxfl6~x3dr]
= o |
=2 Bl +2[5J16-.€+Esin '5]
3 2 = Al
2 ]

of 3T —
=06x| 3% | +2 8-3—\.~’16-4-ssin"[1)
3Lk L2 2

=5§‘/§(2J5)+2[4n-»/ﬁ-8;—j
1663
3

+8n—4\/§—§u
‘;-4\/§+6n—3v§—21t:|
= s —\/§+4n]
3L
4

=- -47I+\/§] units

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

= 16n units

2. Required area = 16w —%[4n +\B3 ]
=-:—[4x3n—4n—\f5]

= %(87[—\5) units

Thus, the correct answer is C.
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Question 19:
The area bounded by the y-axis, y = cos x and y = sin x when
A 2(v2-1)
B.  \2-I
C. 241
D. 2
Answer 19:

The given equations are y = cos X ... (1)
And, y = sin x ... (2)

Yy

ALd=gosy— 1 - sinx
- D

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

= f, xdy + |¥* xdy
]

7
V2

|
= f, cos ' ydy + Fsin ' xdy
= )

v2

Integrating by parts, we obtain
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I

f : 7
yeos™ y- l—yl]l +{-"Sin"x+\/l—.’(2]v.

)

42

2 |
2
=\/-2_—lunits

Thus, the correct answer is B.
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