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CBSE Class-12 Mathematics
NCERT solution
Chapter -8

Applications of Integrals - Miscellaneous Exercise

1. Find the area under the given curves and given lines:
() v=x".x=1x=2 and x— axis.
(i) v =x . x=1x=35 and x— axis.

Ans. (i)Equation of the curve (parabola) is

1 =K ceeeenes (1)
¥

i - 3

|J,I'=I or
/.:l':-:_:p"
| |x=2
»,".-.l.'I1

'I"II

Required area bounded by curve (i), vertical line x =1, x= 2 and x— axis
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1 ]
= — —— = — sq. units
3

.8
3

(ii)Equation of the curve

{5, 625)

(1. 1)
X

=1 |I'IE

W

v
It is clear that curve (i) passes through the origin because x =10, from (i) v =0
Table of values for curve V= _1;4 for x=1 and x =5 (given)

3 4 5
16 3t =81 4% =256 3 =625

Required shaded area between the curve 1 =, vertical lines x=1 x =35 and x — axis

x 1 2

v 1 74 _

- ) i ‘.
=l vax| = |J: ax
1 1
x5 r
5 5 =
LY __.1 - -

= 624.8 sq. units

2. Find the area between the curves } =% and 1 = _1;: )

Ans. Equation of one curve (straight line) is V' = X
2/28
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Equation of second curve (parabola) is 1 = X (ii)

Solving eq. (i) and (ii), we get =0 or x=1 and v=0or v =1

.. Points of intersection of line (i) and parabola (ii) are O (0, 0) and A (1, 1).

Now Area of triangle OAM

= Area bounded by line (i) and x — axis

L L rant
= |y ax|=|| xdx|= ull
! . Be

S -

0=

b | =

sq. units

b | =

Also Area OBAM = Area bounded by parabola (ii) and x— axis

L L %A%
= |y ax|= || x° dx|= il
b b L3

LY EaY

—0= 1 sq. units

Lad | =

.. Required area OBA between line (i) and parabola (i)

= Area of triangle OAM - Area of OBAM
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-2 1

= = — s{. units

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

-

v=4x . x=0y=1and v=4

Ans. Equation of the curve (parabola) is y =4 v

Here required shaded area of the region lying in first quadrant bounded by parabola (i),

x=10
and the horizontallines v =1 and v =4 is

4 4V||'_.
- ) - 'L )
|J:aj.'= I_"m-
- _1 2

1

bt | L

bt | =
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8—1) = — sq. units

Lad | =

4. Sketch the graph of v = [x+ 3| and evaluate | |J:+3| ax.

=

Ans. Equation of the given curve is = |_T+ 3| .......... (1)

yu=(x+3) yux+d
m:s-:‘ﬂ\ forxz=-3
L »X

ty= |.T+ 3| = 0 for all real x
". Graph of curve is only above the x—axisi.e., in first and second quadrant only.
L= |J:+ 3|
= x+3
If v+3=0

= xz=-—3 .0
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And v = |_T+ 3|
= —(x+3)
If v++3=<0
it T (iii)
Table of values for v =x+ 3 for = —3
X -3 -2 -1 0
YV 0 1 2 3
Table of values for v =x+ 3 for < —3
x -3 —4 -5 —6
Y 0 1 2 3
Now, | |J:+3| dx
= | J:+3| de + | e+ 3| dx

—_

-_IL__a. "': - ff -.IL_.J- .
=- —+3x| + —+3x
2 iy 2 )

~9-(18-18)| + [0 (3 -9)]
=—2+9+0+0-3 +9

E:]S_Q =9 sq. units
6/28
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5. Find the area bounded by the curve 1 = sini ¥ between v=0 and v= 27T

Ans. Equation of the curveis v =sinx .......... )

v=sinx= 0 for ) < < 7 i.e., graph is in first and second quadrant.

And v=sin x= 0 for ;7 < v < 2 ie., graphisin third and fourth quadrant.

If tangent is parallel to x — axis, then — = (]

ax
= cosx=1()
T 3T
= x=— =
2 2

Table of values for curve 1 =sifi X between x =0 and v =27

3T
2

0 -1 0

x 0

ke |

¥ 0

Now Required shaded area = Area OAB + Area BCD

= | sin x dx|+ I 5111 % X
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27r‘

= |—(cosz)g| + ‘—(cos ),

= |— (cos T—cos []:I|+|— (cos 27 —cos ;TZI
= [F1{=1-1)|+ |- (1+1)|
=2+ 2 =4sq. units

6. Find the area enclosed by the parabola J,-: = dav and the line } = P

The area enclosed between the parabola J,-: =4dgv and line M =MX is represented by

shaded area OADO.

-

da

[
“a -

3|

!
1
|

Here Points of intersection of curve (i) and line } =X are O (0, 0) and A

Now Area ODAMO = Area of parabola and x — axis

[H]

1

2—\?{:_1 g

.H_!_“-‘ni.l-l--
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3\ m- ),
_ _11.."':_: da [4da
3 mt w
(3t (i)
Im

Again Area of A(AN = Area between line V =X and x— axis

. ) (2 e
= I IO AX] T

0 L2 )

mi [ da | f
- ? 11 =0 |

|\ \m ) )
_m l6a _ Ba .
T T e (ii)

2 m w
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_ 8a”

3m

7. Find the area enclosed by the parabola 4y =3 x* and theline 2y =3x+12.

Ans. Equation of the parabola is

- ¥ =

Equation of the lineis 2v =3x+121 ... (ii) = y= == 46

In the graph, points of intersection are B (4, 12) and C [—l 3_] :

x+6 I dx

LS P
. o

4 -
Now, Area ABCD = ||

2 | e

[ )

= (12+24)-(3-12)

=45 sq. units

Material downloaded from myCBSEguide.com. 10/28


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

4 - -
i T
Again, Area CDO + Area OAB = | | T x

dx

1
|
- F
P e

-4

42

4

3
4 3],

_ %[54 —(-8)] =18 sq. units

.. Required area = Area ABCD - (Area CDO + Area OAB)

=45-18 = 27 sq. units

8. Find the area of the smaller region bounded by the ellipse il + Yo 1 and the line
9 4

X 1
L |
32

Ans. Equation of the ellipse is

Y
L
fﬂmj}
2
. o 3.0
S L S e 2
la-{u.—a]
!fl"
ST I
g 4

Here intersection of ellipse (i) with x — axis are

A(3,0)and A’ ['_ -3, D_'| and intersection of ellipse (i) with } — axis are B (0, 2) and B’ ['_[:I= —2_'] .
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-

x ¥
Also, the points of intersections of ellipse (i) and line —+=— =1 are A (3, 0) and B (0, 2).
3 D

". Area OADB = Area between ellipse (i) (arc AB of it) and x — axis

=j.§w.|| — % dx
iy —
:‘léﬁ,"*

-

¥ - -
== —1||'3 —x 3—5i11_1i|
32 2 3 |
) [ |]
SN A D+Esin'1[]'|
3| 2 2 L2 ']
20 9 1
- Z 04220
3L 22 |
29T 3w .
= — — = — $q. units.......... (ii)
3 4 2

Again Area of triangle OAB = Area bounded by line AB and x — axis

2 ~
= —| 3x——
3, 2
2 [ A
= 2 Q—E =0
3 (L 2/
29
= —.— =273 sq. units ....(iii)
3 2
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Now Required shaded area = Area OADB — Area OAB

_ 3:{_3

2

-1 I = ;[' 7— 2 sq. units

."-.-:Lr
=31 =
2

[
.

= =5
-~ =

9. Find the area of the smaller region bounded by the ellipse " -+ + .ﬁ =1 and the line
a b
X v
T4 =1
a b
: X .
Ans. Equation of ellipseis —__ + - _ =1 ....... 1)
a7 3

2
) o A0
H"A-{HEIQ}&E 3 JK

Area between arc AB of the ellipse and x — axis

h )
= |— a’ —x dx
5 a

u' —x g

bt | o
e Pm— [y

1,|l|c;r —x +—5111 1

| 2 a

i

-1
[

E
{lf
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-
¥4

5 o
= 210+Z sin™1-(0+0) |
—1 0+ 0+0
_ba m_mab G

a22 4

Also Area between chord AB and x — axis

b .
—la—x)| ax
a .

o P om— [

= —||{a—x) &«
L .

_ b X

= —|ax——
a 2
;b: : ﬂ_a.

= o ﬂ' —_I
al 2 ]

0 oa .

= =—gbh
a 2 2

Now Required area
= Area between arc AB of the ellipse and x — axis — Area between chord AB and x — axis

Tab ab ab, . :
= =—=—/|7—2] sq. units
‘-r 5 E

NEN
L]

10.Find the area of the region enclosed by the parabola ++ = v, theline v=x+ 2 and

x— axis.

Ans. Equation of parabola is v* = B eeeneneenes (1)
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Equation of lineis v=x+2 ........... (ii)
Here the two points of intersections of parabola (i) and line (ii) are A [“—:l= 1) and B (2, 4).

Area ALODBM = Area bounded by parabola (i) and x— axis

= | x dx| = L
| W3
_ 8 —17
= §_ _JI
& 1 9 ,
= —+— = — =3s(q. units
3 3 3

AlsoArea of trapezium ALMB = Area bounded by line (ii) and x — axis

s o .f‘__{:
= | (x+2) dq = —+2x
= : L2 I
—1 b, - __.l_l
- 2+4-{ 1)
2 )
1
=6——+2
2
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1
= — s(. units
2

Ly

Now Required area = Area of trapezium ALMB - Area ALODBM

_1 —3=

— sq. units
2

L
b | D

11.Using the method of integration, find the area enclosed by the curve | _-l;l + | J,-l =1.

Ans. Equation of the curve (graph) is

The area bounded by the curve (i) is represented by the shaded region ABCD.
The curve intersects the axes at points A (1, 0), B(0,1),C{—1.0} and D (0.—1].

It is observed clearly that given curve is symmetrical about x— axis and } — axis.
.. Area bounded by the curve
= Area of square ABCD

=4x AOAB

1

- 4|[ (1-x) ax

-
o
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& -T:"-..:
=4 x——
2
o1y
=4 1-= —D|
L 2'
1 .
= 43— =2 sq. units
7

12.Find the area bounded by the curves | x, v|: 1 = x* and V= |1‘|| .

[

Ans. The area bounded by the curves Lll Ly)iye " and V= |1} is represented by the

shaded region.
It is clearly observed that the required area is symmetrical about } —axis.

.. Required area

Area between parabola 1 = _-.;: and x— axis between limits v=1() and v =1
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ERE| )

[ x° | ..

= s (i1)
¥

X dx =

1l
£ Fomm—
Pt
%.
1
o P o

F_I' '

1 ]
[ - N
“a ALY

". Required shaded area in first quadrant

= Area betweenray V =X for x> () and x— axis — Area between parabola 1 = _-.;: and

X — axis in first quadrant

= — s{. units

1 1
= Area given by eq. (ii) — Area given by eq. (i) = = —E

Similarly, shaded area in second quadrant = % sq. units

Therefore, Total area of shaded region in the above figure

L _ L _ 1 i
+€—2><6—3sq.un1ts

(= [

13.Using the method of integration, find the area of the triangle ABC whose vertices are

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

Ans. Vertices of the given triangle are A (2, 0), B (4, 5) and C (6, 3).

Y
A
{6, 3)
> %
X< 0
v
ilil‘
5-0, .
Equation of side ABis v—0 = [x—2]
- — ‘-.r 3 E

(=2

F
Il
a2 | Le
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—5

Equation of side BCis 1 —5 = [x—4)
v=9-x

: : : 3-0, :
Equation of side ACis v —0 = = [x—2]

y=2(x-2

Now, Required shaded area = Area AA] B + Area of trapezium BLMC — Area AANC

4 = 5 5
L - -3 _
= || =(x=2) dx|+||(9—x) dxq—|| =(x-2) dx
.:2 E _4 . ‘:_]_ .
- ;) 4 - 5 o Ao &
Sl ST, P R [PV B i I
21 2 | 21| 412 _:
L% 41 L A4 W A1
_ 3 1 z r 1
—IE[S -8 54-18—(36- SJ|— [18-12—(2-4)} |

= 2(0+2)+[36-36 +s|—i['5+ 2)
5(0+2 7(6+2

=5+ 8-6=7s(d. units

14.Using the method of integration, find the area of the region bounded by the lines:
2x+yv=4 3x—2y=6and x—-3v+3=0.

Ans. Equation of one line [, is 2x+ v =4,

Equation of second line /, is 3x—2y =6

Material downloaded from myCBSEguide.com. 19/28


http://mycbseguide.com/

=

myC BSEguide.com
A Complete guide for CBSE students

And Equation of third line /[, is x—3y+3=10.

Here, vertices of triangle ABC are A (2, 0), B (4, 3) and C (1, 2).

Now, Required area of triangle

= Area of trapezium CLMB - Area AACHN — Area AABL

. 4
- - 3
I:.T+5J ::ix’—‘l[\—l—lx’;l H'T—J;I:T—zjl dx
1 7 =
- 3 e NPT -, 4
. +5x | |- —1_1’—-1 | —i l——lﬁ:
2 : 2 ] 20 2 :
A - J1 \ /1
8+20—( L 45)|-f(8-4)-(4-1))-2[8-8)—(2-4)
20— —+5 | ={(8-4)~(4-1)f -5 [8-8) (24
1) 3
285 |~(4-3)-3%2
15
B3
2

Material downloaded from myCBSEguide.com.

20/28


http://mycbseguide.com/

%; myC BSEguide.com

A Complere gride for CRSE stndrass

1 ]
= ——1—3=— sq. units
p) 3

L

[

15.Find the area of the region |( .1 |: v =4xand 4" +4y7 = 9} :

- -,
k!
1

1
Here, the two points of intersection of parabola (i) and circle (ii) are A 3 NE . and B

b . ri

- .
I k1
i1 y
I

—. &

1 ) |
P ) P

9 F

£y e

Required shaded area OADBO (Area of the circle which is interior to the parabola)

=2 x Area OADO =2 [Area OAC + Area CAD]

J_x_’ dx+

—-x dx

1
| -
£ P ]
| -

[ L | T
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|
\V)
8
o |eo
|
8
| o
|
8
V]
~
|
—
8
|

2 0 3_/2 %
_ 1 _
1401 | -2 9. .1
=2 —x +—sin 1-— ——sin  —
3242 2 3
:’r'_£ EE_£_E _|
R "§2 1 3 3]
“or 9. 1 A7)

= — —_gin _+— | sq. units

8 4 3

" -

16.Choose the correct answer:

Area bounded by the curve y = z3 the x— axis and the ordinate v = —7 and =1 is:
A) -9
—-15

B) —
4
15
4
D) 1—
4

©

Ans. Equation of the curve is 1 = %

To find: Area OBN (y = x° for —2 < x=()) and Area OAM (y = x° for (=< x =1)
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A1, 1)

(-2,-8)

". Required area = Area OBN + Area OAM

h]
LFE]

= |1 x|+

1 17

Ll

-

X dx

[ ==

44 = = — sq. units
4

Therefore, option (D) is correct,

17.Choose the correct answer:

The area bounded by the curve 1 = J:|J:| .x— axis and the ordinates x=—] and =

is given by:
Ao

(B) !
3
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Xx=Yy

ee—__
b =T |
B L "
==y ¥
y= J:|J:| = Jr['_ .T:] =x i x=0 ... 1)
And v =x|x|=x(-x)==x if x 20 e (ii)

Required area = Area ONBO + Area OAMO

-,

i k1

{ 1 ,

|

kS 3 F
“a B

—

=0- + ——0 = — sq. units

d | b

Therefore, option (C) is correct.

18.Choose the correct answer:

Material downloaded from myCBSEguide.com.

24 /28


http://mycbseguide.com/

@ myC BSEguide.com

A Complese guide for CRSE stuafents

The area of the circle x* + 1* =16 exterior to the parabola 1 = 6x.
4, ..

(A) §|_ 4r—+f3]
4, ..

(B) §|_ 4:-'r+«ﬁ_|
4, :

(©) El- 81—4f3)

D) ;[E;H NE)

Ans. Equation of the circle is P J,-: =16 ... 6]
This circle is symmetrical about x—axis and } — axis.

Here two points of intersection are B| 2, E\E | and B’| 2. —Zﬁ |

Required area = Area of circle — Area of circle interior to the parabola

T+ — Area OBAB’O

16;T— 2x Area OBACO[-_- P = 4]

= 1A 77— 2[Area OBCO + Area BACB]
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Bx dr

/ |

+ '«Jlﬁ—x +E51n EI

_|_

) }
J'Jlﬁ—f i

& - -

ba | =
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Ll | e

[.S,-T—ﬁ | sq. units

19.Choose the correct answer:

The area bounded by the } —axis, } =C05X and v =sinx when () < <

) 2 ['_wﬁ -1

® .2 -1
© 2 +1
®) .f2

Y
o ¥e= gin X
V= COS X T .
f| — 2' }
{0, 1) a'é‘" — X
X € 5 ™ c >X
I
&9
L 4
l.i!

Required shaded area = Area OABC — Area OBC

= Area OABC - (Area OBM + Area BCM)

A1 )
| cosx dx|— || sinx ebd+|| cosx ax] |

0 L[ e " )

. B
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(sin x|

-

T

I

T

Lo
|
S

A

A
|

1

J2

4

N5

— | ‘['_—CDS X :_

sin ——sin 0° | —

+[51n T] |

R S 4
+51ﬂ?—51ﬂ—

T
—cos— +cos” |

=

1+ —=—1-1+—

— 1= |1,I’_—1| sq. units

Therefore, option (B) is correct.
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