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CBSE Class-12 Mathematics
NCERT solution
Chapter -8

Applications of Integrals - Exercise 8.1

1. Find the area of the region bounded by the curve J,-: — v and the lines x=1 x=4

and the x— axis.

Ans. Equation of the curve (rightward parabola) is J,-: =x
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.. Required area (shaded region)

4 4
= || v dx|= |-,.'q.::_-'1 [From eq. (i)]
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2. Find the area of the region bounded by J,-: =9y x=2_x=4 and the x— axis in the

first quadrant.

Ans. Equation of the curve (rightward parabola) is :L-: =0x

Y =8x

| =4
":II:" xm 2 &

.. Required area (shaded region) bounded by curve :L-: =9 (vertical lines x = 2x=4)

and x— axis in first quadrant.

4 4
_ fyda: — f 3z dx [From eq. (i)]
2 2
o34
41 ©
= 3] 2 x| = 322
! 3
‘ 2
A 3 3 A L 1.3
=533 41-2% | =32 47 -2

= (16— 42| sq. units

2(8-2+2]

3. Find the area of the region bounded by =4 v.v=2v=4 and the V'~ axis in the
first quadrant.
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Ans. Equation of curve (parabola) is _1;: =4 V. - x= _ﬁ ..........

.. Required (shaded) area bounded by curve x~ =4 1. (Horizontallines v =2 v=4)and

V —axis in first quadrant.
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4. Find the area of the region bounded by the ellipse * + Y =1
16 ©

= al
- 4

Ans. Equation of ellipse is * + Yo [T 69

le 9
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Here a° (=16) = b (=9]

From eq. (i),Lzl_ * 16—x

9 16 16

= J-:=3[15—ﬂ

For arc of ellipse in first quadrant.

Ellipse (i) ia symmetrical about x — axis,

(*." On changing V — —) in eq. (i), it remains unchanged)
Ellipse (i) ia symmetrical about } — axis,

(*." On changing x — —x in eq. (1), it remains unchanged)

Intersections of ellipse (i) with x — axis | v=1 |

-

Putting v =0 ineq. (i), =1 = +* =16 = v = +1
16

Therefore, Intersections of ellipse (i) with x — axis are (0, 4) and ( 0. —4 1.

Intersections of ellipse (i) with V —axis [ x =0

Putting x=0 ineq. (), 2 =1 = 17 =9 = y=13
9

Therefore, Intersections of ellipse (i) with } —axis are (0, 3) and (0, —3].

Now Area of region bounded by ellipse (i) = Total shaded area

=4 x Area OAB of ellipse in first quadrant

Material downloaded from myCBSEguide.com.

4/17


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

p
:4J}'d1’

13 13
- 4| 26— @ = 4| 2 =7 ax
- 4 - 4
—_ _].'h __1_ —
| x = - x| |..f 2 2 X 2
=3 -+ —sinT | v |Wa —x dx="nfat —x
I‘-.r “.r | - 2

E - . 8T
- 3| 21616 +8sin ™ 1-(0+8sin™ 0) | = 3{ 0+ — |

= 3(47) =121 sq. units

5. Find the area of the region bounded by the ellipse L + i
4 9
Ans. Equation of ellipse is + 1’_ =1
4 9
Y
L
xﬁ**r“i@;l._.;' AZ.0)
v 0, -3
yll
Here & (=4) <5 (=9)
From eq. (i), Y — 1_£ _ 4-x
9 4 4

—, }.:=E['_-|__I2"|
_]_. ’
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for arc of ellipse in first quadrant.

Ellipse (1) ia symmetrical about x — axis,

(" On changing } —* —} in eq. (i), it remains unchanged)
Ellipse (i) ia symmetrical about V' — axis,

(*." On changing x — —x in eq. (i), it remains unchanged)
Intersections of ellipse (i) with x —axis (v = 0|

-
-

Putting v=0 ineq. @), = =1
4

= x' =4
= x=1l

Therefore, Intersections of ellipse (i) with x— axis are (0, 2) and [ _—2].

Intersections of ellipse (i) with } —axis (x=10)

-
i

v

9

Putting » =0 in eq. (i), =1

-

Therefore, Intersections of ellipse (i) with ' —axis are (0, 3) and ( 0.—3 ].

Now Area of region bounded by ellipse (i) = Total shaded area

=4 x Area OAB of ellipse in first quadrant

=4 | v x| [~ Atend B of arc AB of ellipse; » =() and atend Aofarc AB; » =21
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— . -4 -~ - -
vl 2° . ax r 11, Xfr1_ 1. @ . X
=6 =2 —x' +sinT = | va —x dx==+fa”—x" +—sin" —
| 2 2 21 | - 2 2 a
[ 2 1 1oy |
=6 —v4-4+1Isin 1—{0+2sin” U]|
_ o7 |
=5i0+2.:—0|=6;’{ sq. units

6. Find the area of the region in the first quadrant enclosed by x — axis, line = \,I"}_ v

and the circle x* + % =4

Ans. Step I. To draw the graphs and shade the region whose area we are to find.

-

Equation of the circleis x? + 1% = 2% ........ @)

We know that eq. (i) represents a circle whose centre is (0, 0) and radius is 2.

Equation of the given line is v = \E v

1 -
We know that eq. (ii) being of the form } =#X where m1 = E =tan 30" =tan & =
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& = 3()° represents a straight line passing through the origin and making angle of 3()° with

X — axis.

-

X
Step II. To find values of x and }- Putting ' = —= from eq. (ii) in eq. (1),

3

- x 5 - -
x+—=4 =3x" +x =11 = 4x =11
3

= 1 =3 = xr=13

Putting x=+3 in y=—%,v=1and yv=-1

Therefore, the two points of intersections of circle (i) and line (ii) are A | ﬁ N | and D
(—3.-1).
Step III. Now shaded area OAM between segment OA of line (ii) and x — axis

‘J‘I-E [ —
= I ¥ II'.'II-.T | "t .L.I!Lt D= _T:[:I E.ﬂd ﬂ.t.."j!.= -T=\EI

'u'-E
I EI e ET ﬁ | _Df! = jﬁ = T Sq. units.......... (ii1)

Step IV. Now shaded area AMB between are AB of circle and x — axis.

1Y 103 ) 3 B
g

Vv dx -r At O, x= ﬁ andat A, x= 2]

ldf,q"_""'

L—

-..ll'Z: —* &l From eq. (ii),

Material downloaded from myCBSEguide.com. 8/17


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

{ T Fr: : 2 . a x | 5 1 ‘\J’- , *‘F i
2 —x 4+ —sin = | —afd -4 +2s5in"1— ~...' —3+2sinT — |

{ 2 f 7 ~

L P JE |_- 5 P

-

bo2rlm NER . .
_—_§—Tl sg. units (iv)
3

1]
i
+
-

-
r

7. Find the area of the smaller part of the circle _1;: + J,-: = ,.::_r: cut off by the line

. . . a
Here Area of smaller part of the circle v~ + 1~ = g~ cut off by the line x = T = Area of
¥ ¥

ABMC =2 x Area of ABM
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8. The area between = J,-: and =4 is divided into two equal parts by the line

X=4d. find the value of .

Ans. Equation of the curve (parabola) is = J,-: ...... (1)
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= y=nx

Now area bounded by parabola (i) and vertical line =4 is divided into two equal parts by

the vertical line x = a

.. Area OAMB = Area AMBDNC
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= units

isa] b2

a=4

9. Find the area of the region bounded by the parabola y = v and V= |1|

Ans. The required area is the area included between the parabola 1 = +~ and the modulus

X, if x=10

function y = | _1;| =4 |
- ifx=0

To find: Area between the parabola y = + and the ray V=X for x =1

Here, Limits of integration —= 1 = X
= _'f::j; ::’_-.;:—_-.;z[:]
= I[—_.T—l_]:[:] = X = |:|=_'|;:1

Now, for 1= |1| , table of values,

Y=XIif v=0) V=—XIif v =)
X 0 2

1 0 1 2

X 0 -1 -2

¥ 0 1 2

Now, Area between parabola 1 = _1;: and x— axis between limits +=1{) and v =1
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Required shaded area in first quadrant = Area betweenray V= X for x> () and x—

axis Area between parabola ' = x* and x— axis in first quadrant

1 1 1
= Area given by eq. (ii) — Area given by eq. (i) = 5 E = E Sq. units
Similarly, shaded area in second quadrant = % sq. units
Therefore, total area of shaded region in the above figure = % + % = % Sq. units

10. Find the area bounded by the curve z2 = 4y and the line x= 41 —2.

Ans. Step 1. Graphs and region of Integration

Equation of the given line is

x=4y-2 ... (ii)
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_I+2
4

X 0 1

gl
o

b | =
o
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Step IL Putting 1 — - from eq. (i) in eq. (ii)
T

-
&

I:J,_T_z S y=v -2 =+ x+2=0

0

= —x—2=0 =¥ -2x+x-2=0 =2z(r—2)+1(z—2)

= (x=2)[x+1)=0 = x=2 or x=-1

For =2 ,from eq. (i), 1-=£ = i =1.-.21
) 4 4

For x=—1. from eq. (i), 1-:1:1 N —]Li |

4 4 4)

i 1%
Therefore, the two points of intersection of parabola (i) and line (ii) are C, —1

.— and D (2,
L 74
1).
2 2 1‘
Step III. Area CMOEDN between parabola (i) and x — axis = | Va I —
5 o4
ES NI 9 3
RSER N (1Y) __[g+1]__=_sq_umts ........ (iii)
12 112 % 12 4
| o T fx+2
Step IV. Area of trapezium CMND between line (ii) and x— axis = I Vax| = | 1 X
-1 -1
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g 4 8

L

11. Find the area of the region bounded by the curve | -* =4+ and the line =3

Ans. Equation of the (parabola) curve is

J] s

X2 |

7 E

43132 —[;]|-—3Nr 8.3 5q. units

12. Choose the correct answer:
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Area lying in the first quadrant and bounded by the circle -~ + _],-: =4 and the lines

v=0 and +=72 is

A) T

1l
e
I
=
k
+
4
=

2 - '
= =a/4-4+2sin71-({0+2sin™ 0

=0+2. ——0-0 = T sq. units

b |
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Therefore, option (A) is correct.

13. Choose the correct answer:

Area of the region bounded by the curve J,-: =4 x, v — axis and the line } = 3 is:

(A) 2

)

| R

i
F
M/"A _j"- a
X - *
5 X

¥
3 3,2
Required area = Area OAM = lT dv| = dey
- 0
3\ 3 1127 Q
:% <%> :__—D :—Sq.unltS
o 4|3 4

Therefore, option (B) is correct.
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