NCERT Solutions for Class 12 Maths
Chapter 8 — Application of Integrals

Exercise 8.1

1.

Find the area of the region bounded by the ellipse
2
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Ans —We can rewrite the given equation as
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Point of intersection between ellipse and x-axis are at
x=14.

Point of intersection between ellipse and y-axis are at
y=13.

= Given equation can be represented as,
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The equation stays the same if we change xto —xorytoy.
= Ellipse is symmetrical about x-axis and y-axis. o




Area bounded by ellipse =4 Area of 0ABO

Areaof 0ABO = f;ydx
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Areaof 0ABO = ['3 [1— —dx

Area of 0ABO =2 [ V16 —xdx
Area of 0ABO = %J’;W — x%dx
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Apply the formula [ Va? — x2dx = "—;"f'ag —xZ+Z sin™? E
in above equation
: 4
Area of DABO = %E V16 —x2 + ‘t—bSiﬂ_l E]
£ 0

Area of OABO = %[n + 8sin™! (1) — 0 — 8sin™* (0)]§

Area of 0ABO = (%)

&=

Area of DABO = 37

~ Area bounded by ellipse = 4 x 3w = 127 sq. units

2.
Find the area of the region bounded by the ellipse
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Ans — We can rewrite the given equation as
x 2

ZTgE~1

Point of intersection between ellipse and x-axis are at
x=12,

Point of intersection between ellipse and y-axis are at
y=+3.

= Given equation can be represented as,
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Area of 0AFO = fnz vdx

=y=—y4-x% .....(2)



Area of DABO = fuz %\f-‘-l- — x%dx using equation (2) in (1)
3 r2
Area of DABO = E[ 22 —xidx
0

Apply the formula [ Va2 — x2dx
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=—4a*—x-+—sin
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! — in above equation
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ERES 4 x1°
Area of DABO = = [E Ja—x2 4 Esiu_i E]
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Area of DABO =—[—Tr]
212

3m
Area of OABO = ?

3w
= Area bound by the ellipse = 4 x ER = 67 5q. units

3.

Area lying in the first quadrant and bounded by the circle
x4+ y’=4adthelinesx =0andx =2 is
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Ans —
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Areaof O4AE = J. vdx
0
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Since, x* + y* = 4 [Equation of circle]
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y=v4-x
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:bﬂreanfﬂAEt’:J. Va4 —x2dx
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Areaof OAB = [E‘M —x?+ Esin_llﬂ

0

2 — 4
Area of OAB = [E Vi—22 + Esin_l

0 4 0
- (E vé—02 + Esin_l—)]
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Areaof OAB = [\J4 — 4 4 2sin™'1 — 0]
Areaof OAE = [2 X %]

Area of 0AB = m sq. units

Hence, correct answer is option A.

4.

Area of the region bounded by the curve
y? = 4x, y - axis and the line y = 3 is

(8)2 (®)> ©3 (®):
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Areaof OAE = _f; xdy

Areaof OAB = _f;%d}r
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AreaafﬂAB—Efﬂy dy
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Areaof 0AB = - —]
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Areaof 0AB =3 i ﬂ]
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Areaof 0AEB = i
Area of OAB = ﬁ [9]

Areaof O4AB = E square unis

Hence, correct answer is option B.

Miscellaneous Exercise

1.

Find the area under the given curves and given lines.
(i)y=x%x=1,x=2andx- axis

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



Ans - (i)
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Area ADCBA = [y dx
We knowy = x2

= Area ADCBA = [, x2 dx

Substituting the limits,

8 1
3 3
7

= — units
3
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Area of ADCBA= [, x*dx

Integrating using the power rule,

1

Substituting the limits,

1
= 625 — E= 624.8 units

2.

Sketch the graph of y = |[x + 3| and evaluate f_uﬁ |x+ 3] dx
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(x+3)<0for-6<x=<-3

(x+3)=0for-3<=x=<0

0

= |{x+3)|dx=—Ig(x+3)dx+ju{x+3)dx

—& -3
Integrating using the power rule
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Substituting the limits

. K(—;)Z . 3(3))(322532 4 3(—5))]
(€2 s0)
[-3]-[-2

=9
3,

Find the area bounded by the curve y = sin x between x =
0 and x = 2m.

Ans - Area = Area OABO + Area BCDE




Area Bounded by Curve y = sinx

2
j sinx dx
o

= [-cos x]§ + [— cos x]2™

i
=j sinx dx +
0

Substituting the limits,

= [—cosm +cos 0] + | — cos2m + cosm|
Simplifying,

=1+1+|(—1—1

=2+]—2|

=242

= 4 units

4.

Area bounded by the curve y = x3, the x-axis and the
ordinatesx = —2andx =11is
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1
As shown in the diagram required area = [ ydx

=2
1
=I x3 dx
—2

Integrating using the power rule

-[1].

Substituting the limits,

[T =2)*
_[Z_ 4 ]

G-

= 15 units
4

Hence, correct answer is option B.

5.

The area bounded by the curve y = x|x| , x - axis and the
ordinate x = 1 and x = —1 is given by (Hinty = x* ifx > 0
andy = —x* ifx < 0)
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4 Y Y A
y = xlx|
; =X
X
2 c Q/" B(1,1)
A
(-1,-1) D
v Yl'r v
X = -] x=1

Required area = f_ll ydx
1
= f x|x|dx
=

0 1
=[ xzdx+[ X dx
—1 -1

Integrating using the power rule
B I_E’ 0 N i 1
“[5L. 75
Substituting the limits,
__ (_ 1) il
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Hence, correct answer is option C.



