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CBSE NCERT Solutions for Class 12 Maths Chapter 08

Back of Chapter Questions

Exercise 8.1

Find the area of the region bounded by the curve y? = x and the lines x = 1,x = 4 and the x-
axis in the first quadrant.
[2 Marks]

Solution:

Step 1:
Given: Equation of the curve y* = x and the lines x = 1,x = 4 and the x-axis.
The given equations can be represented as follows:

[ sMark]
Step 2:

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

4
Areaof ABCD = f ydx
i

= [} Vxdx [1 Mark]

Step 3:
374
x2

3

2l
=§[[4)§—(1]§]
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2
=—[B=1
3[ ]
= 1‘3—45quare units [% Mark]

.14 .
Hence, the required area is ~ sguare units.

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

Solution:

Step 1:
Given: The equations of the curve y2 = 9x,x = 2,x = 4 and the x-axis in the first quadrant.
The given equations can be represented as follows:

A -
i —
Vef 3
/ : By
/ ; ]
= BERS .
X O A & B ¥
% * T "’. I
e EE Mark]
The area of the region bounded by the curve, y* = 9x,x = 2, and x = 4, and the x-axis Is the
area ABCD,
Step 2:

4
Area of ABCD = J- yidx
2

= [ 3vxdx [1 Mark]
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3 3
=2|@?- 27
= 2[8 - 2v/2]
= {15 = 4»’?} square units [% Mark]
Hence, the required areais (16 — 41.-"5] square units.

3. Find the area of the region bounded by x? = 4y,y =2,y =4 and the y-axis in the first

guadrant.
[2 Marks]

Solution:

Step 1:
Given: The equations of the curve x* = 4y,y = 2,y = 4 and the y-axis in the first quadrant.
The given equations can be represented as follows:

Y i | be
| | .It
-1 N L EE T r T T rpep— A
X / po= 4
I '
a ' o
1 g il ;-\
WY [; Mark]
Step 2:
The area of the region bounded by the curve, x2 = 4y,y = 2, and y = 4, and the y-axis is the
area ABCD.
4
Area of ABCD = J-xdy
z
= [, 2,/ydy [1 Mark]
Step 3:
4
=2 [y
2
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e
|w| r3) b

-4

. ;[uﬁ - @

4
=3[8-2V2]

ot (32—8&
- 3

1
) sguare units [E Mark]

3282

Hence, the required area is ( ) square units.
4. Find the area of the region bounded by the ellipse ’:—: 7 s % = [2 Marks]

Solution:
Step 1:

2 P
Given: The equation of the ellipse: :—6 + % ==

The given equation of the ellipse can be represented as follows:

Y

A

_H_.-:-i;.

i ]
X ol At U ¥
- - . -

§ 423y LA 2 3R

-1

1

LA

[% Mark]

Step 2:

it is observed that the ellipse is symmetrical about x-axis and y-axis. - Area bounded by ellipse
=4 x Areaof OAB

Area of OAB = j';ydx

1 x3
=/, 3 'l—ﬁdx [1 Mark]

Step 3:
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4

—jf 16 id

e xldx
i

4

Ifx —— 16 ., .x
=1[§1‘ 16-1’24'?5“1 IE]{,

3
=3 [2V16 — 16 + 185sin™"(1) — 0 — 8sin~*(0)]
_B[EH]
“4l2
3
=—[4
4[ 4|
=3

Hence, area bounded by the ellipse = 4 % 3m = 127 square units. [% Mark]

F 2
5. Find the area of the region bounded by the eltipsex{ +% i [2 Marks]

Solution:

Step 1:

F r
Given: The equation of the ellipse IT + % =]

The given equation of the ellipse can be represented as

A
Lh
£
% | fi A !
-l)—— r— - L
LS, | |
It
Y-
2 2
x
Ear
4 9
X3 ; 1
=y=3 I_T ()] [EMark]
Step 2:
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It is observed that the ellipse is symmetrical about x-axis and y-axis.

~ Area bounded by ellipse = 4 X Area 0AB
2

~ Area of 0AB = Iydx
0

=23 I —%dx [Using (i)] [1 Mark]

Step 3:

z
=Ef\f4—x2dx
2
0

2

_3[x ” 2+4_ — X
=315 x 251112 )
_3 2T

-3z

i

T

3 1
Hence, area bounded by the ellipse = 4 x ?" = O square units. [E Mark]

6. Find the area of the region in the first quadrant enclosed by x-axis, line x = v/3y and the circle
x2+yi=4 [4 marks)
Solution:

Step 1:

Given: The equations of the circle: x* + y* = 4 and x-axis, line x = \fr’a_‘y

| x s A
.r"f'-.--. B ."\. ."f -
7= XA W)
{

——3 -
- . o { / %
\ > /

\ ,-”’f /
)\ =

" S i
y? [; Mark]
Step 2:
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The area of the region bounded by the circle, x + y? = 4,x = /3y and the x-axis is the area
OAEB.
The point of intersection of the line and the circle in the first quadrant is [:v"g 1]

Area 0AB = Area AOCA + Area ACB [% Mark]

Step 3:
Areaof 0AC =X 0C X AC =3xV3x 1= (i) [z Mark]
Step 4:
2 1
Area of ABC = _I'“,ﬁya'x [ Mark]
Step 5:
z

= f W4 —x?dx

EY
_[= 7 4 X 2 1
=|=v4—x+-5in""= [= Mark]

|2 2 2lm 2
Step 5:

[ @ 3 V3
=12 ><——£\.'4-—3—251n'1 E—

| R 2

3 8
B0
2 3
. ERY
-
s %—;] i) [ Mark]
Step B:
Hence, area enclosed by x-axis, the line x = ﬁy and the circle x* +y® =4 in the first
quadrant = Lo BV, B L sq. units. [1 Mark]
2T E B 3
Find the area of the smaller part of the circle x* + ¥% = a?® cut off by the line x = i.? (4
W

Marks]
Solution:
Step 1:

Given: The equation of the circle: x2 + y% = a? which is cut off by a line x = %
W
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[; Mark]
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The area of the smaller part of the circle, x2 4+ }rz = a?, cut off by the line, x = %. is the area
-‘I

ABCDA.

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

~ Area ABCD = 2 x Area ABC [% Mark]
Step 3:

Area of ABC = J}rdx

VZ
= f%mdx [% Mark]
StE;I 3:
= [EVaZT—x2 +—S|11_1—]i EMark]
Step 4 h

=ﬂ7:_ﬂ__ﬂ:rr
T
=£[E—1] [1 Mark]

Step 5:

= Area 2 2

22

=“—2(E—1)

Hence, the area of smaller part of the circle, x* + ¥ = a?, cut off by the line, x :% is
W

a* .
?G = 1) sq. units. [1 Mark]
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8. The area between x = y? and x = 4 is divided into two equal parts by the line x = a, find the

value of a. [4 marks]

Solution:

Step 1:

Given: The area between x = y* and x = 4 is divided into two equal parts by the line x = a.
The line, x = a, divides the area bounded by the parabola and x = 4 into two equal parts.

= Area OAD = Area ABCD

Y

i |

Step 2:

1
[ Mark]

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

= Area OED = Area EFCD
Area OED = [ ydx [% Mark]
Step 3:

= j-ﬂa Vx dx

3|'.I
xZ

3

21y
A 1
=2(a): () [Mark]
Step &:
Area of EFCD = [} Vx dx [ Mark]
Step 5:
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314

xZ
b T

21, _
=2[s- n?f.l i) 2 Mark]
Step 6
From (i) and (ii}, we get
2 3 2 3
Z@?=3[s- @7

3

=2.(a)2=8
= {a)% =i

2
=a=(47 [1;Mark]

2
Hence, the value of a is (4)3.

Find the area of the region bounded by the parabola y = x* and y = |x]. [2 Marks]

Solution:

Step 1:
Given: Equation of the parabola y = x% and y = |x|

The area bounded by the parabola, x? = y and the line, ¥ = |x|, can be represented as

) [; Mark]
Step 2:
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The given area is symmetrical about y-axis.
o Area OACO = Area ODBO
The point of intersection of parabola, x* = yand line, y = xis A(1,1).

Area of 0ACO = Area AOAR — Area OBACO [% Mark]
Step 3:

1 1 1
:.Areaofﬂ{?ﬂﬂ:Exﬂﬂ'xAE:EKIX1=E

1 4 4 =11 1 1
Areaof OBACO = [} ydx = [} x*ax =S| =3 pMark
o
Step 4:

= Area of 0ACO = Area of AOAB — Area of OBACO
I 1

23
1

6

1 1 1
Hence, required area = 2 [E] = 3 5q. units [E Mark]

10. Find the area bounded by the curve x> = 4y and the line x = 4y — 2. [4 Marks]

Solution:

Step 1:

Given: Equation of the curve x® = 4y and the line x = 4y — 2

The area bounded by the curve, x* = 4y and line, x = 4y — 2, is represented by the shaded
area OBAO.
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-l - P —— ___..:..|_. -
5T .Y 33 4
ke |
44
Step 2:

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

Coordinates of point A are (— 1, %)
Coordinates of point B are (2, 1).

We draw AL and BEM perpendicular to x-axis.
Step 3:

It is observed that,

Area OBAQ = Area OBCO + Area OACO ..[i)
Then, Area OBCO = Area OMBC — Area OMBO

2x+2 Z2x
e T
Step 4:
B x —_——
u 4[3
=l P o ) e
a3
o
23
g
&
Step 5:
Similarly, Area 0ACO = Area OLAC — Area O0LAO
2
= fl x—”dx jruledx
Step B:
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1
[E Mark]

[; Mark]
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1 [x2 i 1[x*]"
S i e
4[2 x]—1

413,

1H(—-1) L{(—1)
_1[2”[1}][1(3
. 1p 5 1
- E[E ] 12
I
TE R

¥ 1
=E [EMark]
Step T:

2 5, 7 9 -

Hence, required area = (E+ EJ = 3 59. units [1 Mark]

11. Find the area of the region bounded by the curve y? = 4x and the line x = 3. [2 marks]

Solution:

Step 1:
Given: Equation of the curve y? = 4x and the linex = 3

The region bounded by the parabola, ¥ = 4x and the line, x = 3 is the area 0ACO. [% Mark]
Step 2:

The area OACO is symmetrical about x-axis
~ Area of OACO = 2 (Area of 0AB)

Area 0ACO =2 [ v ydx] [5 Mark]
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Step 3:
3

= zfzﬁdx

0
. 343

= 4|5 [% Mark]
L 2 I
Step 4:

Br 3
== (3)5}

=8V3

Hence, the required area is 8y/3 Square units. [% Mari]

Area lying in the first quadrant and bounded by the circle x* + y* = 4 and the lines x = 0 and
x=2Is [2 Marks)]

(A)

(8)3

(3

(D)3

Solution:

(A)
Step 1:
Given: The equation of the circle x* + y* = 4 and the linesx =0 andx = 2 is

The area bounded by the given circle and the lines, x = 0 and x = 2 in the first quadrant is
represented as
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\'4L
x=10 A 2
B
- ¢ -
bt A X
Y
a )
L [ Mark]
Step 2:
- Area OAB = [ ydx [; Mark]
Step 3:
= [y VA= x%dx [z Mark]
Step 4:
X + x?
== [E\.' 4 —x2 4+ Esin_lzlu
m
=2(3)
= IT units
Hence, (A) is the correct answer. [% Mark]
13. Area of the region bounded by the curve y* = 4x, y-axis and the liney = 3 is [2 Marks]
(A) 2
9
(B) 5
9
(C) 5
9
(D)
Solution:
(B)
Step 1:

Given: The equation of the curve y? = 4x, y-axis and the line y = 3
The area bounded by the curve, y* = 4x, y-axis and ¥ = 3 is represented as
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'y
3
4t {_‘i. 0
- Gl } R
A B yu3
X'
-5 -4 -3 -I - 0
1
[E Mark]
Step 2:
3 -
~ Area OAB = [ xdy [; Mark]
Step 3:

=13 g
P 4&'}' [z Mark]
Step 4:

1 FT
(]

413

. (27)
12
= ELmlts.
4

Hence, (B) is the correct answer. [% Mark]

Exercise 8.2
1. Find the area of the circle 4x® + 4y? = 9 which is interior to the parabola x* = 4y.

Solution:

Step 1:
Given: Equation of the circle 4x? + 4y? = 9 and the equation of the parabola x? = 4y.
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The required area is represented by the shaded area OBCDO.

Step 2:
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1
[; Mark]

Solving the given equation of circle, 4x* + 4y? = 9, and parabola, x* = 4y, we obtain the point

of intersection as B (\I‘E %} and D (—w.n"fl %)

It Is observed that the required area is symmetrical about y-axis.

~Area OBCDO = 2 X Area OBCO [% Mark]

Step 3:

We draw BM perpendicular to 0A.

Hence, the coordinates of M are {v"f,ﬂ}.

Hence, Area OBCO = Area OMBCO — Area OMBO

-] (2] o

'I.l

J-de——fxdx

2

1 e
zzlﬁﬂ+ism é‘l—ﬁ(\ﬁ)
VZ 9 _2vZ 2

9 13
=1[x 9—4x? +—sin"'—| ——

=—+— _
s 8" T3 6
_\J'E+9 . g 2N2
12 8" "3
LI 9T
= 2(6 kosnTS ) [2 Marks]
Step 4:

Hence, the required area OBCDO is

1I[WZ , 9 ., 4 21.-2]) ¥Z 9 . _lzwz]
X=l—+- == l—=34= —
(2 E[ﬁ +4sm 3 e T35mn 3 | Square units
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Find the area bounded by curves (x — 1)2 + y? = landx* + y% = 1. [4 Marks]

Solution:

Step 1:

Given: The equations of the curves (x — 1) +y* = landx* + y? = 1.

The area bounded by the curves, (x — 1)* + y* = 1 and x? + y* = 1 is represented by the
shaded area as

.
' [; Mark]
Step 2:
After solving the equations (x—1)*+y*=1 and x>+ y?> =1, we get the point of
H 1 43 1 N}
intersection as 4 (E'?) and B (E‘ =)

It Is observed that the required area is symmetrical about x-axis.
~ Area OBCAO = 2 X Area OCAD [% Mark]

Step 3:
We join AB, which intersects OC at M, such that AM is perpendicular to OC.

The coordinates of M are (% ﬂ).

= Area OCAQ = Area OMAQ + Area MCAM [% Mark]
Step 4:

-1
z 1

= jﬁ'l—{x—l}z a'x+1[1.,l'1—xzdx
0
L Z

1

fx—1 1 F] 1
= x2 J1—(x—1)2 +Esin‘1(x—1)] +E‘,."1—x2+isin‘1x]
| 0

1

ra] =
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Call: +91 - 9686 - 083 - 421

11 1 1__111 1__11
=2 f1-(~3) +zsn (3-1) ~zsin~-D
s -3 [1-(3) - 35 3)
sin™*(1) 3 7 ESI" 5
\E_i_l( T 1 i o 1w v3i 1@
TR 5} 2( 2) 2(2) B 2(6)
\E i :IT+JT
N 4 12 4 4 12
3 T w
] 4 6 2
= [ _ 3] [11mark]
L & 4 ¥ 4
Step 5:

Hence, required area 08CAQ = 2 x (2?1': —:—3) = (2_:1 £ sq. units

3 - [1 Mark]

Find the area of the region bounded by the curves y =x*+ 2, y=x,x=0and x=3
Marks]

[2

Solution:

Step 1:

Given: The equations y = x> + 2,y =x,x =0and x = 3

The area bounded by the curves y=x2+ 2,y =x,x =0 and x = 3 is represented by the
shaded area OCBAD as

L] [ ]

A

1
[E Mark]

Step 2:

Then, Area OCBAO = Area ODBAO — Area 0DCO

= JJ(x* + 2)dx — [} xdx [1Mark]

19 www.vikrantacademy.org




VIKRANTADAD=MY"

21 : 1
= - square units [E Mark]

. o | )
Hence, the required area is — Square units.

Using integration find the area of the region bounded by the triangle whose vertices are
(—1.0),(1.3)and (3,2). [6Marks]

Solution:

Step 1:

Given: The vertices of a triangle (—1,0), (1, 3) and (3, 2).
Step 2:

BL and CM are drawn perpendicular to x-axis.

v
it Is observed in the figure that
Area(AACE) = Area(ALBA) + Area(BLMCE) — Area(AMCA) ..(i) [1 Mark]
Step 3:
Equation of line segment AF is

- 0= + 1
. TR
3 1
y=3(x+1]l [ Mark]

Step 4:

13 3 [x2 3 a1 1
= Area(ALBA) = j_iE{x + 1)dx = E[?+x]_1 — E[E+ 1 T 1| = 3 sq. units. [1 Mark]
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Step 5:
Equation of line segment BC is

31
y = % (—x+7) [% Mark]
Step 6:

yoi= (x—1)

o~ Area(BLMCRB) = j'gl(—x+ 7idx =1[—ﬂ + ?x]3 =2 [—E a4l 9l=5 square units.
1z 2]l 2 : 2l 2 i

[1 Mark]

Step T:

Equation of line segment AC Is

y—ﬂ=3+1{x+1)

y =5 (x+1) [;Mark]

5 A4 3 _1[x* 3 _1[9 4 E

= Area(AMCA) == f_l{x+ 1)dx o [?+ x]_i = E[E +3 E+ 1] =4 square units. [1
Mark]

Step 8:

Hence, from equation (i), we obtain Area(AABC) = (3 + 5 — 4) = 4 square units. [% Mark]

5. Using integration find the area of the triangular region whose sides have the equations y =
2x+1l,y=3x+1landx =4 [4 Marks]

Solution:

Step 1:

Given: The equations of the sidesofa triangle: y = 2x+ 1,y =3x+ land x = 4.

Step 2:

On solving these equations, we obtain the vertices of triangle as A(0, 1), B(4,13) and C(4,9).
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Bid, 13)

. (0 1A
L= L

X

Y

Step 3:
It is observed that,

[1% mark]

Area(AACB) = Area(OLBAO) — Area(OLCAQ) [% Mark]

Step &:
= [}(3x + 1)dx — [(2x + 1)dx

Step 5:
3x? *o[2ax? -
=|l—+zx| —|—
-+, [7
=(24+4)-(16+4)
=28—-20
= 8 square units [1 Mark]

[1 Mark]

Hence, the area of the triangular region is 8 square units.

VIKRANTADAD=MY"

6. Smaller area enclosed by the circle x* + y* = 4andthelinex +y=21s [2 Mmarks]

(A) 2(m —2Z)
(B)m—2
(€)2m —1
(D) 2(m + 2)

Solution:

(B)
Step 1:

Given: The equation of the circle x® + y* = 4 and the linex + y = 2.

Step 2:

Call: +91 - 9686 - 083 - 421
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(0, 2) \

T

The smaller area enclosed by the circle, x* + ¥* = 4 and the line x + v = 2 is represented by
the shaded area ACBA. [; Mark]

Step 3:
It is observed that,

Area ACBA = Area OACEO — Area (AOAB) [% Mark]
Step 4:

2 2
Ex J mdx - !(2 — x)dx

_PEda =t A 1
—[2 4—x +sin 2]0 121 2]|} [ZMark]
Step 5:

T
=[25]—[4—2]
= (m — 2) square units

Hence, (B is the correct answer. [% Mark]

7. Area lying between the curve y2 = 4xandy = 2xis [2 Marks]
(A)3
(8)5
(€5
(D)3

Solution:

(B)
Step 1:
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Given: The equations of the curve ¥ = 4x and y = 2x

Step 2:
The area lying between the curve y? = 4x and y = 2x is represented by the shaded area 0BAO
as

‘.I“ = = dx y= Ty

Al 2)
X 0 et (WL
2= {0, 0) "1
(1, 0)
vy

The points of intersection of these curves are 0(0,0) and A(1, 2). [% Mark]

Step 3:
We draw AC perpendicular to x-axis such that the coordinates of C are (1, 0).

~ Area OBAO = Area (AOCA) — Area (OCABQ) [i Mark]
Step 4:
1 1 1
= [, 2xdx — [ 2v/x dx [ Mark]
Step 5:

1 h
= 5 Square units

hence, (B) is the correct answer. [% Mark]

Miscellaneous
1. Find the area under the given curves and given lines:

¥y =x%x=1,x =2 and x-axis [2 Marks]
(i) ¥y = x*,x = 1,x = 5 and x-axis [2 Marks]
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Solution:

(i) Step 1:

Given: The equations of the curves: y = x
Step 2:

The required area is represented by the shaded area ADCEA as

2 x =1,x = 2 and x-axis

‘.II. [ 1 1

Step 3:
Area ADCBA = [ ydx [ Mark]
Step &:

-[&]
4 1
1

= ; square units [1 Mark]

i
Hence, the required area is 7 Square units.

(if)5tep 1:

Given: The equations of the curves are: y = x
Step 2:

The required area is represented by the shaded area ADCEA

* x=1,x =5 and x-axis.
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o 0 A [ X
¥ Yr=5%
e [ Mark]
Step 3:
Area ADCBA = ['x*dx [z Mark]
Step &:
Pl
[5]1
_(6)° 1
-
1
s 5 PR
= 25—
- 5

= 624.8 square units [1 Mark]
Hence, the required area is 624.8 square units

2. Find the area between the curves y = x and y = x°. [# Marks]
Solution:
Step 1:
Given: The equation of the curve are y = x and y = x?
Step 2:

The required area is represented by the shaded area 0BAQ as
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v [ Mark]

Step 3:

The points of intersection of the curves, y = x and y = x? is A(1,1) and 0(0, 0).

We draw AC perpendicular to x-axis. [% Mark]

Step 4:

2 Area (0BAOQ) = Area (AOCA) — Area (OCABO) ..[i) [1 Mark]

Step 5:

= j’; xilx — Jr; x%dx [1 Mark]

Step 6:

20 [x?

2],
1 .

1

0

2
1
= ¢ square units. [1 Mark]

L

3. Find the area of the region lying in the first quadrant and bounded by y = 4x%,x = 0,y = 1 and

y=4 [2 Marks]

Solution:

Step 1:

Given: The equations of the curves are: y = 4x%2,x =0,y = land y = 4.
Step 2:

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
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Step 3:

vyt

- Area ABCD = [;" xdy

Step &:

= ESQUHFE un

its

[; Mark]
[ Mark]

1
[; Mark]

[% Mark]

o
Hence, the required area is 7 Square units.

Sketch the graph of y = |x + 3| and evaluate ffﬁlx + 3|dx.

Solution:

Call: +91 - 9

Step 1:
Given: The equation is vy = |x + 3|
Step 2:
Some corresponding values of x and y are given in the table.
x =8 | =% | =% | =F | =22 | =2 0
686 - 083 - 421 28
ce more on Application of Integrals
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¥ 3 2 1 0 1 2 3

1
[E Mark]
Step 3:
After plotting these points, we obtain the graph of y = |x + 3| as follows.

¥ [15 Maris]
Step &:
Aswe knowthat(x +3) <0for—-6<x<-—-3and(x+3)=0for—-3<x=<0
. o ___'p=d 0
& _[_6|(x + 3)|dx = _[_6 (x +3)dx + _[_3(x + 3)dx [1 mark]
Step 35:
2

0
=i +—+3x]
: -6 % -3

(—3)° (-6)*
=i ( 2 +3{—3))—( 2 +3(—ﬁ]|)
9 9
41
=9 [1 Mark]
Hence, the required area is 9 square units.

-3
1'2

-+

_ay2
u—(( 23} +3{—3})

5. Find the area bounded by the curve y = sin x betweenx = 0 and x = 2m. [2 Marks]
Solution:
Step 1:
Given: The equation of the curve: y = sin x bounded betweenx = 0and x = 2
Step 2:

The graph of y = sin x is drawn as

Call: +91 - 9686 - 083 - 421 29 www.vikrantacademy.org
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Yi
A
" s D
X 0| = “Ulﬂ- %
2 T
-
vy

~ Required area = Area 0ABO + Area BCDB [% Mark]
Step 3:

= fnn sinx dx + |J-:'H5inx dxl [% Mark]

Step 4:

= [—cos x]] + |[— cos x] 7|

1
=[|—cosm+ cos0] + |—cos2m + cosm| [E Mark]

Step 5:

=141+ [|(-1— 1}

=2+ =2]

= 2 + 2 = 4 square units [%Mark]

Hence, the required area is 4 square units.

6. Find the area enclosed between the parabola y* = 4ax and the line y = mx. [6 marks]
Solution:
Step 1:
Given: The equation of parabola: y? = 4ax and the line y = mx
Step 2:

The area enclosed between the parabola, y* = 4ax and the line ¥y = mx is represented by the
shaded area 0ABO as

Call: +91 - 9686 - 083 - 421 30 www.vikrantacademy.org




. 1 ALY
Y v o &
| da  da
B § Jy
- ' - m
{0, 0) "
- L0 . -
N C X
™ 1
¥ [; Mark]
Step 3:

The points of intersection of both the curves are (0,0) and {F' =

Step 4:
We draw AC perpendicular to x-axis.
= Area OABQ = Area OCABO — Area (AOCA) [1 Mark]

Step 5:
4 4a
= [ 2yJax dx — [ mx dx [1 Mark]
Step 6:
3 % 4
xZ x%|m*
= E\IG T —m ?
z 1, .
4 4ay2 4a\?
ayZz m|/da
=3¥8oz) ~ 5 |2) ]
N 32a® m{16a*
" 3m? 2\ mt
324 Ba?
“am: md [2 Mzis
Step 7:
= % sguare units [1 Mark]
Hence, the required area is e square units

im?

Solution:

Call: +91 - 9686 - 083 - 421 31

Find the area enclosed by the parabola 4y = 3x? and the line 2y = 3x + 12.
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—). & Mark]

[4 Marks]

www.vikrantacademy.org




VIKRANTADAD=MY"

Step 1:

Given: Equation of the parabola: 4y = 3x%. Equation of the line: 2y = 3x + 12

Step 2:

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

[1 Mark]

Step 3:

The points of intersection of the given curves are A(—2,3) and B(4, 12). [% Mark]
Step 4:

We draw AC and BD perpendicular to x-axis.

= Area OBAO = Area CDBA — (Area ODBO + Area OACO) [% Mark]

Step 5:
1

1
= J-l 3x+12)d f3x2d
== z{x Jdx Fi x
=Z -2

1[32* ]4 s[xT
= —|— x _——

2| 2 L, 413,

i 1
=>[24+ 48— 6 +24] — - [64 + 8]

1 1
=—[90] —-[72
71901 -7 [72]
=45—18
= 27 square units [2 Marks]
Hence, the required area is 27 square units.

2 2
8. Find the area of the smaller region bounded by the ellipse % + }JT = 1 and the IEne% + % =1,

Call: +91 - 9686 - 083 - 421 32 www.vikrantacademy.org
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[6 Marks]

Solution:
Step 1:

; ] x'.! }rZ
Given: Equation of the ellipse: 5 F= 1.
Equation of the line: % + % ==
Step 2:

2 i
The area of the smaller region bounded by the ellipse, x?+ FT= 1 and the line, §+§ =1is
represented by the shaded region ECAB

[1 Mark]
Step 3:

The points of intersection obtained after solving the two equations are A(0,2) and B(3.0). [%

Mark]

Step 4:

-~ Area BCAB = Area (OBCAQ) — Area (0BAO) [% Mark]
Step 5:

xl A

Fri
9+4_1

Hence, y = 2 '1 — ==

X, ¥

§+E =1

Hence, y = 2 (1 —i;) =y; [1Mark]
Step 6B:

3 3
= [, yadx — [ ypdx [1 Mark]
Step T:

= |2 J: dx— [2(1-3)dx

3
—EJ-\,."; 2d 2j3 d
_E X X E { x]x
L] ]
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2x 9 x27’
=3z ey +551n 3] ——[3:—?]1]
2 '5‘
zi_ ] 3[
29 9
GE 2]
zx -~ (e —2) [1 Marks]
Step 8:

3 1
= E{JI — 2) square units, [; Mark]

Hence, the required area is g (m — 2) square units.

9. Find the area of the smaller region bounded by the Elllpse
[6 Marks]

Solution:

Step 1:

VIKRANTADAD=MY"

+— = 1 and the IlnE }r

2 2z
Given: The equation of the ellipse: :—2 + i% = 1 and the line §+ % —i|

Step 2:

x
The area of the smaller region bounded by the ellipse, x—2+
i@

represented by the shaded region BCAPB as
Ay

(0, &)

.

lf’
AP

[1 Mark]
Step 3:

Fize TopWozw |
Dz—land the line, “+b—1 is

The points of intersection after solving the two given equations: A(0, b) and B(a. 0) [% Mark]

Step 4:

Call: +91 - 9686 - 083 - 421 34
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~ Area BCAB = Area (OBCAQ) — Area (0BAO) [% Mark]

Step 5:

.1'2 }.’2

ﬂ_2+b_2:1

xe
Hence, y = b l_a_z:}'i

x ¥
LA 0 A |
a b
Hence, y = b(l—%]=}’2 [1 Mark]
Step 6:
= j'uuyl dx—fuu}rzdx [1 Mark]
Step 7:
i o
jbl * 4 fb(] I)d
= —— dx— ——)dx
a’? a
] 0
il i
b b
——f ﬂz—xzdx——j(a—x)dx
a a
0 0
b[(x a? x)" x2)?
=— {— a? —x* + —sin 1—} —{ax——} ]
all2 aj, 2},
(a2 z
-2 | 8 P
a||2\2 2
_b'azrr a’
a4 2
_bnz n ]
~ 2al2
= 22— 1] 1imarg
Step 8:
akr i 1
= T{rr — 2) square units [ Mark]

b
Hence, the required area is “T (m — 2) square units.

Find the area of the region enclosed by the parabola x* = y the line y = x + 2 and the x-axis.
[6 Marks]

Solution:

35 www.vikrantacademy.org
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Step 1:

Given: Equation of the parabola x* = y

Equation of the line: y = x + 2 and x-axis.

Step 2:

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

[1 Mark]

Step 3:

The point of intersection of the parabola x> = yand the liney = x + 2 is A(—1, 1). [% Mark]
Step &4:
-~ Area OABCO = Area (BCA) + Area COAC [% Mark]

Step 5:
lety, =x*andy, = x+2
Required area = = j:; yodx + ffl ¥, dx [1 Mark]
Step 6&:
-1 0

= _J; (x + 2)dx + fxzdx

—1

M2 =1 g | 1]
=[5+ 2x]_E + [?]_1 [1 Mark]
Step T:
jC-1) (=2)* =13
T e :
—_1—2—2+4+ll 1 Mark
ol = : [1 Mark]
Step 8:
= gsquare units [1 Mark]

=
Hence, the required area is G Square units.
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11. Using the method of integration find the area bounded by the curve |x| + [y| = 1. [Hint: The
required region Is bounded by linesx+y=1,x—y=1,—x+y=1and —x — y = 1]. 4
Marks]

Solution:

Step 1:

Given: Equation of the curve: |x| + |y| =1

Step 2:

The given curve can be visualized as four different lines.

x+y=1forx >0,y >0

—x+y=1forx <0,y =0

x—y=1lforx> 0,y <0

—x—y=1forx <0,y <0 [1Mark]

Step 3:

The area bounded by the curve, |x| + |v| = 1 is represented by the shaded region ADCE as

[1 Mark]
Step 4:
The curve intersects the axes at points A(0,1),B8(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 ADCE = 4 x Area OBAQ [1 Mark]
Step 5:

i
=4 [({1—x)dx
l

(%)
= X ——
2 L]

= 2 square units [1 Mark]
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Hence, the required area is 2 square units.

12. Find the area bounded by curves {(x,y):y = x?and y = |x|}.  [6 Marks]

Solution:

Step 1:
Given: The equations of the curves: {(x,¥): y = x% and y = |x|}
Step 2:
y = x|
=xx=0
-xx=0
Hence, the area bounded by the curves, {(x, ¥):¥ = x? andy = |x|} is represented by the
shaded region:

‘\ ¥ | 1 /’f
B ! T .-"'lf
\ |
B Al 1}
\ i
S i
a.\ \‘- ’r":
™ -"'J/./ |
| LD
"- ~ i -"\
(0, 1 Y| '
Y

' [1; Mark]

Step 3: The points of intersection obtained by solving the given equations are: A(1,1) and
B{—11).

it Is observed that the required area Is symmetrical about y-axis.

Required area = 2[Area (0CAQ) — Area(0CADQ)] [1 Mark]

Step 4:
i=y=x
yz=y=x?
Step 5:
=2 j'ﬂl yydx — _[ul yzdx] [1 mark]
Step 6:
B 1
= B fxdx—szdx
|0 0
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I 2 Io 3y
- 1 1]
N
wolH T 2
=2 5] = 5 square units [2z Marks]

; e |
Hence, the required area is 5 $quare units

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). [6 Marks]
Solution:
Step 1:
Given: The vertices of AABC are A(2,0), B(4,5) and C(6, 3).
Step 2:
) :
B (4.5
A
: S,
.l/{ E \/\"1 {6, 3)
! e i
| "Ill f';/
X ' u',f"f 4y N
L L e S B )
y -2 -1 01 2 3 4 S
| &
Ty [1 Mark]
Step 2:
Equation of line segment AB is
0= (x—2
y 2
2y=5x—10
5 1
v =E{x — 2} ..} [E Mark]
Step 3:
Equation of line segment BC is
3 =5
== —4
y L)
39 www.vikrantacademy.org
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2y—=10=—-2x+8

2y=-2x+18
y=—x+9 .Ji [% Mark]
Step 4:

Equation of line segment CA is

y-3=5—2(x—6)
—4y+12=—-3x+18

4y=3x—b

y = ; (x—2) ..{ii) [% Mark]

Step 5:

Area (AABC) = Area (ABLA) + Area (BLMCE) — Area (ACMA) [1 Mark]
Step B:

4 6

= f g{x — 2)dx + f:{—x + 9) dx —j %{x— 2)dx [1 Mark]
2 2

Step T:

. 4 2 & 2 6
_ 5[ _ ar ] L
_2[2 21]2+[ - +*3ur]4 4[2 zxL [1 Mark]
5 3
=>[8-8-2+4]+[-18+54+8—36] - [18-12-2+4]

3
=3k E{B}
=13—-6
Step 8:
= 7 square units [% Mark]

Hence, the required area is 7 square units.

14. Using the method of integration find the area of the region bounded by lines: 2x + v = 4, 3x —
2y=6andx—3y+5=0 [6 Marks]

Solution:

Step 1:

Given:

The given equations of lines are
Zx+y=4 _li)

Jx—2y =6 ..i)
Andx—3y+5=0 ..l
Step 2:

Call: +91 - 9686 - 083 - 421 40 www.vikrantacademy.org
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[1 Mark]

Step 3: The points of intersection of the three lines obtained by solving them simultaneously
are: A(1,2), B(2,0) and C(4,3)

The area of the region bounded by the lines is the area of AABC.

AL and CM are the perpendiculars on x-axis. [1 Mark]

Step 4:
Area(AABC) = Area(ALMCA) — Area(ALB) — Area(CMEB) [1 Mark]
Step 5:
* x+5 z A 3x—6h
- L (2£2)dx - | {4—21]dx—£ ( =) dx [1Mark]
Step 6:

4

4 1 2
Exl [1 Mark]
2z

-2 a2

1 1 1
:§[E+2l]—§—5]—[E—4—4+1]—E[24—24—6+ 12]

Step 7:
1 45 1
=(3x7)-0-3©
15
g T4
= 12—5—4 = %: gsquare units [1 Mark]

7 .
hence, the required area ESE square units

15. Find the area of the region {(x, ¥): ¥* < 4x, 4x? + 4y? < 9} [6 Marks)
Solution:
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Step 1:

Given: Equation of the curve: {(x, y): ¥ < 4x,4x* + 4y* = 9}

Step 2:

The equation y? < 4x represents the region interior to a parabola, symmetric about x-axis.

The equation 4x* + 4y? < 9 represents the region interior to a circle with center at the origin

3
and radlusE.

The area bounded by the curves {(x, ¥): y* < 4x, 4x? + 4y? < 9} is represented as

(L)

ali*."

7

I ly" I'I
X 5oy B
.I gy 'I{J'\d +

|

L
l::l'l 3
.‘-’j['—
| :

i} |
iz
W -

T
-
it
.
i
j=

| §

Ty

The points of intersection of both the curves obtained by solving the given equations
1 1

simultaneously are (E\E) and (E' —\."'f). [1 Mark]

Step 3:

The required area is given by OABCO.

It is observed that area 0ABCO is symmetrical about x-axis.

~ Area OABCO = 2 = Area OBC [1 Mark]

Step &:

Area OBCO = Area OMC + Area MBC [1 mark]

Step 5:

1
] 9
=I Vxdx + ’——xzdx
u 4

1
7 3
=sz Vx dx + {5}2—(;:)2&

| L

[

| L

3%
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P | o

34
X

. 2 2)? 4
] +[Z (3} —.X'Z+—(2} sin™1 3]
zy\z z :

X
FahEy
2 dp

L 3 £t 3 1 - 1
_apte 2 e 2 Gl R R
_sz]u+[z (z) g Fy é] [z (z) g iy oMl f]

B i
s [ s, O =t Scin~t11—p2 Jgin—t L
o (2) I]]+[4v"ﬁ+ﬁsm 1] [4\.@+Esm 3]
_VEZ 9 2 9. . -11
Hog Par— & —EAB 3 [2 Marks]
Step 6:
_ VZ 9m_VZ_ 9. 41
Hence, the required area = 2 x| o Egor = LR 3]
L S e
3W2+ e L B [1 Mark]
Area bounded by the curve y = x°, the x-axis and the ordinates x=—2 and x=1is [4
Marks]
(A) —9
15
(B) ——
15
(€)+
17
(D)
Solution:
(D)
Step 1:
Given: The equations of the curve is y = x* and the ordinates are x = —2 and x = 1.

Step 2: The given equations can be represented as follows:
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A Yiou
y=x
gl 1)
- ( 4]
X A
-2, --H'I|7
¥ ¥
y =3 x=1
Step 3:
Required area = f_iz |vldx
= et [1 Mark]
Step 4:

s P 0l N
= [, |x%|dx + [ |x*|dx
== _[szgdx + j: x3dx

41

» [x‘* " x
4], 4,
(-2 1
=—|o- 2l
[ I

1 _ 17 .
=4+ 3 = 5 SQuare units

Y

[1 Mark]

Hence, (') is the correct answer. [2 Marks]

(A)0
(8)5
(€)=

(0)5

Solution:

(€

Call: +91 - 9686 - 083 - 421
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17. The area bounded by the curve y = x|x|, x-axis and the ordinates x = —1 and x = 1 is given by
[Hint:y =x*ifx >0andy = —x% ifx < 0]. [4Marks]
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Step 1:
Given: The equation of the curve: y = x|x|, x-axis and the ordinates x = —landx =1
Step 2: The given equation can be represented as follows:

AV
¥=ax
Lo
. B(L, 1)
Cl Oy
- >
2] _|\ a
A -i,-1} D =
]
Yy ¥ 7
=9 =l [1 Mark]
Step 3:

Required area = jr_il |vldx [1 Mark]

Step &:
1

=t J-|x|x||u'x

-1
= j-flxza'x +_[u1x2dx [1 Mark]
Step 5:

x3]"

[3 L. |8

1 1

i (‘5) 3

2 1
= 7 square units

1
x3
+

1]

Hence, (C) is the correct answer. [1 Mark]

18. The area of the circle x? + y* = 16 exterior to the parabola y? = 6x is [6 Marks]
4
(A)5 (47 —3)
(B) %{4;: +3)

(©)5 (87 —3)
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(D) %(BH +4+/3)

Solution:

(€

Step 1:

Given: Equation of the circle: x? + y? = 16
Equation of the parabola: y% = 6x

Step 2:

The given equations is represented as follows:

The points of intersection are marked as shown.

Area bounded exterior to the parabola and the circle is as shaded above.  [1 Mark]
Step 3: The area

= 2[Area(OMCO) + Area(CMBC)]

=2|J7 Vex dx + [} V16 —xZdx| [1Mark]
Step 4:
; o 4
x2 x 16 x
= i, g il L. R
=2|v6 3 +2[2 16—x +251n 4L
i 270
2t 3* T 1
=2~.=’Ex—[xf] +2[E.——1J16—4—Bsin_1(—)]
3 o 2 2
46 -
=T[2~f§}+2[4rr—wfﬁ—ﬂg]
16v3 8
=——+8r—43—=m
3 3
4
=§[41.f'§+ﬁ:ﬂr—3\.-"§—2:ﬂrj
N
3
= ;[411r + \-'ri] square units [2 marks]
Step 5:

Call: +91 - 9686 - 083 - 421 46 www.vikrantacademy.org




VIKRANTADAD=MY"

Area of circle = w(r)?
= m(4)?
= 16m square units [% Mark]

~ Required area = 16w — % [4}1 + \-@]
1 —

=34 x3m—4n - 3]

= %{EH’ - \'r?_:] square units

1
Hence, () is the correct answer. [1 = Mark]

19. The area bounded by the y-axis, y = cosx and y = sinx when 0 < x E% [4 Marks]
(a)2(vV2-1)
(B)vVZ -1
(C)vZ +1
(D) V2

Solution:

(B)

Step 1:

The given equations are y = cosx  ...[i)

And y = sinx ...[ii}

Step 2: The given equations is represented as follows. The point of intersection for given curve is
as:

sinx = cosXx

=tanx =1
== | —H-
X—E
O 1
=N == —__ —
¥ 51n4 \E
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"_."“
P=Cc08 X ¥ = SN
A D
L ez
t
Xk
X' 4 42 s
- 5 T % -
ol | [1 Mark]
Step 3:
Required area = Area (ABLA) + area (OBLO)
1
! E
:_%.rdy+fﬂ§.rdy [1 mark]
Step 4:

= | cos7lydy + | sin"!ydy

Ml —
i

Integrating by parts, we obtain

i 1
= [ycosmty— yT=37], +[ysinty+ VT
\"E

= cus‘l{lj—ims"(i
V2 V2
— -_]T-I- . F is : = . 1
VZ V2 42 V2
2
== 1
V2

= /2 — 1 square units
Hence, (B) is the correct answer.

[2 marks]
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