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First, we draw a square formed by the lines
x=0,x=4,y=4and y = 0and after that, we
draw given parabolas which intersect each
other on the square such that the whole region
divided into three parts. Now, we find
separately area of each part and show that
area of each part is equal.

Let OABC be the square whose sides are
represented by following equations
Equation of OAis y=0

Equation of ABis x =4

Equation of BCjs y = 4

Equation of COis x =0

m
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Hence, area bounded by curves y? = 4y il

x?=4yis %6 sq units

Now, area bounded by curve x> = 4y anq the lne
x = 0, x = 4and X-axis

Similarly, the area bounded by curve y* = 4x, the
lines y =0, y = 4and Y-axis

From Egs. (i), (ii) and (ii), it is clear that area
bounded by the parabolas y* = 4x and x* =4y
divides the area of square into three equal parts

Do same as Q. No. 1.
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Hence proved. (/7
[Ans. ;squﬂi‘s

First, find the intersecting points of two circléS
and then draw a rough sketch of these W0
circles. The common shaded region is
symmetrical about X-axis. So, we find aréd
One part only, i.e. upper part of X-axis.
After that required area is twice of that 862
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Given circles are

and
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£q. () is a circl_e with centre origin and radius
5, Eq. (ii) is a circle with centre C (2, 0) and

radius 2. ‘
on solving Egs. (i) and (ii), we get
(,\’—2)24-}:2=,\'2+y2
L, xi-dx+4+y=xl+y o k=)
on putting x =1 in Eq. (i), we get
y=t 3 (%)

Thus, the points of intersection of the given
circles are A (L,v/3) and A’(L,-/3) as shown in the

figure given below:
Y

A (1,-\3)

Y’ V)
Clearly, required area = Area of the enclosed
region 0ACA’O between circles

=2[Area of the region ODCAQ]

=2[Area of the region ODAO
+ Area of the region DCAD]
)]
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7. Given, equation of sides are

y=2x+1,y=3x+land x=4

On drawing the graph of these equations, we get
the following triangular region

Y _y=%&+1
/B (4,13)
y=2+1
C (4)9)
X —+ ; ! D 5 X
2 -%1 1 2 3 4 5
. L
y x=4 3]

By solving these equations we get the vertices of
triangle as A(0, 1), B(4,13 and C(4, 9).
:.Required area = Area (OABDO) - area (OACDO)

=[ Bx+Dde- [ @c+nde

2 4

=l:§x_+ x] -.[;;2+x13
2 0

_3x4 0@ +4-0
2

=24+ 4-20

= 8 sq units
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. Given the circle x* + y* = 32 (1)
having centre (0, 0) and radius 442
and the line y = x (i)

Let us find the point of intersection of Eqs. (i)
and (ii).

Y
y=x
B(4, 4)
X' — [
(—4{2.0) O 4 Jauzo)
y2 =32
i
3
Y )]
On substituting y = x in Eq. (i), we get
2 b]
X"+ x" =32
= 2x* =32
= x’=16 = x=4 1))

Thus, the points of intersection are (4, 4) and

(—4,-4). [vy=x]
Clearly, the required area
= Area of shaded region 0OABO
o 42 ;
= .[o Wline) dx + L Mcircle) dx -

=j4xdx+rﬁ«./32—x2dx
+v/32-x*and y > 0]

i
é[m 0]+1rx,/( 427 - i

' +(4«/_ 2)"sin” (FJL a

A 3+%[(0+ 32in7} ) -

[ %2 +y =32 y=

(wn—_lg+ 32sin”! (71_5))]
el

9. Given region is

a8+~ [37 16-32-.’.5]

4

=8+ .l_[l()n—-l(,—tin]
2

” 34:%[87!7-16]: 8+d4n—8

= 41 5q units
)

{(x, »:0S 2y x%, 0S yS X, 08 x< 3)

which can be represent graphically as shoywy,

@

below. Y
2
— X° A
y 2 ; X
(2,2)
X=3
X'« —
o . 2 3 X
(0, 0)
Y Y’
Now, let us find the point of intersection of y= x
XZ
and y=—,
2
For this consider,
XZ
X =—
2
= x1=2x=0
= X(x=2)=0
= - X=0or 2

Clgarly, when x = 0, then y =0
and when X = 2, then y=2
Thus, the points of i intersection are (0, 0) and

(2, 2). . @

2 2 i 3
~. Required area = Jo _é_dx + Lxdx

[T 1
=-| 2| +z 18
2[ 3], 2

1 1
==[8-0]+ -[9-4]
6[ ] 2[
=§.+§=2 §q units
6 2 6

(2
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Do same as Q. No.l. [Ans. 4 $q units})

0 : . .y
1 Given equations of circle is x? + y2 =16 angq

(=Y

Ll represents a line through the origin

a)"ﬁ
1

rheline ¥ = :ﬁx intersects the circle

2
2+ X =16
2 > V)
_ X EX =16
3
> 4x'=48 = x*=12 = x=3123 m
when X = 2‘\/3, then y= 2_\/3 =2
v NE
A y— x
V3
(2¥3.2)
! — ¢ —-X
2V3 /(4,0)
v

Required area (shaded region in first quadrant)

1 x from x = 010 23)

V3

+ (Area under the circle from x = 2/3tox=4)
a

= (Area under the line y =

5
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2 Do Same as Q. No. 1. [Ans. 7 sq units]

13. Given parabola is 4y = 352 -o(i)
represents an upward parabola with vertex (0, 0)
and equation of line is 2y = 3x + 12 ...(ii)

Y
' 3 =
2= ay 2/y A& +12
©. 6) 4,12)
(-2, 3
X' < ' > X
.0 200 4.0)
VY' [2]
From Egs. (i) and (ii), we get
2(3x +12) = 3x2
= 3x2-6x—-24=0
= x2-2¢x-8=0
= (xX—H(x+2=0 = x=4-2
whenx =4, theny= # =12[from Ed. (ii)]
when x =-2, theny = 3_><_(—?+_12 =3

Thus, intersection points are (~2, 3) and (4, 12).

2
Required area = J:( Lo I -B—X—]dx

2 4
2 3\*
=[3L+6x_x_}
4 1), )
2 3
=[3X% L exa-L —[__3X4—12+§]
4 4 4 4
=12+24-16-3+12-2
= 27 sq units n

14. Given region is
{(x, y): x* +y* < 2ax, y* 2 ax; x, y 2 0}
Now, we have x* + y* < 2ax
= X+ yP-2ax<0
= x*-2ax+a’+y’sa’
[adding a* both sides of inequality]
= (x —a)? +y* s a?
which is the interior of the circle having centre
(a, 0y and radius a. (V)]



Also, we have ¥ 2 ax

which is the exterior of the parabola having
vertex (0, 0) and axis is X-axis.

Now, let us find the intersection point of circle
(x —a)? + y* = a* and parabola y* = ax.

On substituting y* = ax in the given circle, we get
(x - a)2 +ax =a’

b
x*+a? - 2ax +ax = a?

=

= xt-ax=0

= x(x —a)=0

= x=0,a (V/2)

When x = 0, then
V¥=0=y=0
When x =g, then
yz = a? =y=%aq
So, the points of intersection are 0(0, 0), A (a, a)
and B(a, - a). . m

Now, draw the graph of given curve as shown
below:

1’

“0.00

4

Y m

Clearly, the required area of region will lie in first
quadrant as x, y2 0.

. Required area = Area of shaded region
a d
=foJ' (oircte) X = fo Y (parabolg) X /2)

[T

fest oz o]
0

2 a

3274
-[ﬁf—J m
3/2],

15. Do same as Q. No. 1.

) 2
_ [o+ @ sin”" (0 - {"‘* “ sin '(»-~l)”
= 2 3

[ sin”! (g

2 , 2
_ATm_ 2,2 a’(f -~ --)sq units
4 3

= *si"]l)]

m

13
[Ans. 5 5q Unm]

16. Given equations of curves arc

)’=\/4“XZ i)
and x*+ y'-4x=0 i)
Consider the curve

gl = Pl

= x* + y* = 4, which represents a circle with
centre (0, 0) and radius 2 units.
Now, consider the curve x* + y? — 4x = ¢
= (x-2)*+ y* = 4, which also represents a circle
with centre (2, 0) and radius 2 units. m

Now, let us sketch the graph of given curves and
find their points of intersection.

On st.l'bstituting the value of y from Eg. (i) in
Eq. (ii), we get '
2

On substituling X=1inEq. (i), wegety = e

Thus, the point of intersection is (1, NE) n
Clearly, required area

= Area of shaded region OABO
1

dx

2
0 y(sccnnd irg I y
circle) 1 7 (first circle)



2 2
= I;\/;;:T s L 4-x* dx (172) On substituting y = x in Eq. (i), we get

[ s [N e

Thus, the points of intersection are (4, 4) and

! [Cre? - (4. - 9. _ (
= .[o - -2Q) () + 44 dx So, given line and the circle intersect in the first
quadrant at point A(4, 4) and the circle cut the

. 2
+ [_5 (4 —x? 4 %sin-l (_{ )] (/2) Y-axis at point B (0, 4—J3.)
2

Let us draw AM perpendicular to Y-axis.
. 2
= Jo 4=E=2) & Clearly, required area
- = i 1/2)
s I:Z‘Sin o) - {13_\/3 + 2sin™! (l)}] A:ea of shade(: J;cglon OABO (
1 . = _[0 x(ltnc) dy + L X {circle) dy m
(""2)‘[4x—x1+25in" Xx—< 4 42
—[ 2 2 o =_[oydy+L \/32—y'2dy
+ [2.5 _3_ 2K [:x? + y? = 3225 x = £ /32— y?, but we need
< 2 6 area of region enclosed in the

- ; —J32-
=[{'_2“_6_ + Zsin“'(_il.)} _ {?sin"(-l)}] first quadrant only, so x \/3 ¥

2 442
. P Y 32— 12_--1_-"_) m
5 _"/_S_—ZSin"(l.)-i—?sm (1)+.2_’E-£ _'2'06 0)+|:3_ = * Zsm (4«5_ .
2 2 3 2
[ sin™ (-x) = —sin™" x) =8+ [msin"‘a) - {2 X 4 + 16sin™! (Lz)}]
=2-.’5-2-_+_—J§ n-E+3.E_J§ . .
2 6 3 =8+ 16-3—8—16 ] 5{——2
=n+f-J§=[.4'_n—J§)squnils m o
3 3 =16- " = 47 sq units m
Y7 Given, equation of circle is - -
2 . 18. | First, differentiate the given curve w.r.t. x and
x4+ y? =32 ...(i) _
determine the value of & at(1,4/3).
and equation of line is ax
y=x : , -~ () Find the equations of tangent and normal at
Consider x? + Y =32 = x* + ¥ = (42 point (1, J3) by using formula y - y, = dy(x X))
S0, given circle has centre (0, 0) and radius |
- (v2) andy-¥ =- (x—x)
42 units. 1 dy fdx %
Now, let us sketch the graph of given curves and
find their points of intersection. Further, plot the above lines on a graph paper
and find the area by using integration.

Given equation of circle is

2+ y=4 (i)
On differentiating both sides of Eq. (i) w.r.t. x,
we get
2x + ZyQ =0
dx

m



dy dy __X
= X+ \’;— = Zx' y
= (E;](l‘xll \j

Now, equation of tangent at point (1, V3 is

- 1, vy — yo=mx — X))
U'-\f'3)=—3=3(x-l) [wy—-n=m I

= \'3)'—32—.\'4'1

= x+3y=4 .(ii) (M

and equation of normal is (¥ - ¥3) = 3(x - 1)

1
* slope of normal = -W
dx Ji1, v3)

= y—ﬁ:ﬁx—ﬁ = y=\/§x .(ill)(“

Now, the Eqgs. (ii) and (iii) can be represented in
graph as shown below:

Y T ow
On putting y = 0in Eq. (ii), we get
x+0=4 = x=4

< the tangent line x + /3y = 4 cuts the X-axis at
A4, 0).

-- Required area = Area of shaded region OAB
1
=joy (equation of normal) dx
4
+ J; y (cquation of tangent) dx m

= [[Varar+ L"(‘*j;)dx

ﬁ+_L[12—l—§]=§+-LE
-2 L 2l 2 G
_£+i‘§=%@=2ﬁsqunns
=24 2

19. Given curves are
x-y+2=0

X = \/; ..Jh

and i
Consider x = y/y =x” =y, which Tepreseny the |
parabola whose vertex is (0, 0) and axijg jq Foay
Now, the point of intersection of Egs.(j) and “”,

is given by x=~x+2
2 )]

= x2-x-2=0
- (x=2)(x+1)=0
= X=—1,2
But x = —1 does not satisfy the Eq. (ii).
: x=2
Now, putting x = 2in Eq. (ii), we get

2=\/; = y=4 0

Hence, the point of intersection is (2, 4).

But actual equation of given parabola is x = \[} it
means a semi-parabola which is on right side oy
-axis. ;

The graph of given curves are shown below:

"% X =\j—};t—y+2 =0
L B A(24)
34
B(0,2)
X'< /é._{ 0;:’ ; ,2 é » X ;
Clearly, area of bounded region
= Area of region 0480
= L,z LY (liney~ ¥ (parabola) JdX .

= I:(X+ 2)dx -J:x2dx

2 2 2
11X 3 8
Lo B
NEINE
=6-8_18-8 10 )

3 ‘—3*— =?sq units



: Eirst- find the intersectioq points of given curves
and then draw a rough diagram to represent the
equired area. If it is symmetrical about X-axis or
y.axis, then we first find area of only one portion

irom them and then required area is twice of

that area. J
— =
Given CUTVCS are

y=4x o)
2 2 _ 2, 2. 9
and 4x +4y =9 == X +y =74 .-.(ii)

Eq. (i) represents a parabola having vertex (0,0)

and axis is X-axis and Eq. (ii) represents a circle

naving centre (0, 0) and radius —; m

on substituting y* = 4x in Eq. (ii), we get

x4+ 4x=§ =4x2+16x=9

= 4x? +18x-2x-9=0
= 2X(2x+ 9 -1 (2x+ 9=0
= (ZX+9(2x-1)=0
1 9
= XS, -
2 2
On putting x = -li in Eq. (1), we get
y=+42

At x:—%,y have imaginary values.

So, intersection points are P(l5 Ji) and
p ( L) - ﬁ} m

Now, the shaded region represents the required
region as shown below:

Y
4

(0.3/2)B

~.Required area =2[Area of the region ORPO
+ Area of the region RAPR]

172 32
= 2[ 0 y(pambola)d’““jw Y(circle)dx]

2[]5’2\/54”&2\/?&] m
2{[2(% x¥ 2)]:2
5l ())

[-.-J',/az-—xzdx = 2\/a2—x2 + -‘;—Zsin'l i]

e

+ {0+ sin' )~ L. V2 2sin™ 1” M
8 a8 3

(4.1 9 n_+2 9._.1]

=2 = X—+ X === sin
3 2V2 8 2
P._:_l._.-{- E—L—gsin" 1]
[3/2 16 22 8 3
4-3 9"—25in"l]

=2 ——+ —
. Llev2 16 8 3

N
Y DR L l]

 6v2 16 8 3

=[_l-+ % _gin™ 13] sq units m

21. Do same as Q. No. 8. [Ans. % sq units]
4

22. Given curves are

y=|x+1|+l={(x+l)+l' i.fx+120 ()
-(x+1)+1, ifx+1<0
_x+2 ifxz-1
_{—x. if x<-1
x=-3 ... (ii)
x=3 ....(iii)
and y=0 ..(iv) M

Eq. (ii) represents the line parallel to Y-axis and
passes through the point (- 3, 0).

Eq. (iii) represents the line parallel to Y-axis and
passes through the point (3, 0). m
Eq. (iv) represent X-axis.



Now, B, (1, (i) (i) and (iv) can be
represented in graph ax shown below:

)
h
D
Ay, ot Bt
",r”q‘_ ‘_“
PO i { . g
-e_?\{ -t |d
\..—“ D \ha
;‘ (2)
Cleatly, required area
L ‘ |
. o j (v + 2) dy m
~ ‘ ..l

71

21 3 :
=4+ 2= + - =16 sq units
9 S
Hence, the required area is 16 $Q units. m

23. Do same as Q. No. 1. [Ans. 7 sq units)
24. Do same as Q. No. 1. [Ans. 4 sq units)

25. Given equation of ellipse is

hd )
-

S
—+ =] (i
Xl (i)
and equation of line is§+ =) (i) M
2

For the points of intersection of ellipse and line,
put the value of x from Eq. (ii) in Eq. (i), we get

(l-—l’) +v‘v—.=l=>l+-‘v—-—y+£=l
2 4 4 4
_v2-2y=0 = y=02

When v =0, then x = 3and point is A(3, 0). i

0and point is B(0, 2).

=

When y =2 then y =

Yy \
} 8(0,2) %+4§=1
X - MS- 0) x
(- 3! O)CQ
TS
3

LN
3tz

Y e D
. & 3 3 £y
Clearly, required area = jo y(fmpsc) dx - Jo Y (liney @ (1)

=j: 21/1 -5; dx.-“[:2(l-§)dx

26.

~ So, lines 3x-2y=6and

B 203
p IPLN IS 2 dy - = (3-—x)d.\‘
== Y3 X -
= 3‘[0\/’ 3.[0
3}
9 . a9 X 2 bR H
21X 32 _ 2 4 Zsin —]—-— x - X
g1 A A Wl 3[ 7] b
- 0
3 h) . X 2 2 2
[-,-I\/F-::ti.\ =3\/a - x? +a\2-sin‘u]
a
2 9
e 0+23in"(1)"0]'*[9‘-‘0]
3 2 3 2
_:’.xg,ﬁ_;’-x?.:}(n—2)squnits
Given lines are
2+ y=4 )
34\‘ b Z'V = 6 "'(ii)
and X=3y=-=5

Clearly, the line 2x + y = 4 passes through theml)
points (2, 0) and (0, 4), the line 3x - 2y = 6 passes
through the points (2, 0) and (0, -3) and the lin
x = 3y = — 5passes through the points (=5 0) ang

-

H)

Now, the region bounded by these lines js shown

K‘Y
43

below:

wF Y’ o m
On solving Egs. (i) and (ii), we get
X=2and y=0
S0, lines 2x+ y=4 anq 3x - 2y=6 meet at 'the point

C(2,0). U

Again, solving Eqs. (i) anq (iii)y we get
X=4and y=3

: X—3y=—5meet at the
point'B(4, 3),

On solving Egs. (iii) and (i), we get
x= =
land y=2 i

S0, lines 2+ y=4and X -3y=-5meet at the P ]

4(1,2),




NOW: rcquired area of AABC
- Area of region ABNMA
— (Area of AAMC + Area of ABCN)

2
4 dx —
= L Y(for line AB) ) jl y(for line AQ) ax
4

- 2 y(forlinc BC) dx (1/2)
sfx+5 _r?
. (_._)dx [ 4-20 ax
1 3
4(3x—-6
-.J-Z( 2 )dx
2 2 4
=lf__+5x]‘—[4x—x2],2—£ 3T _ ex
3| 2 \ 2| 2 .

(g 20)-(5)

1
-[(8—4)—-(4-1)]- E[(24— 24)—(6-12)]

=1(28_ﬂ]—1_l(o+ 6)
3 2 2
=£X—4—§—'1—'3

3 2

2
27, Given curves are
x*=4y (i)
and x=4y—2 ...(ii)
Eq. (i) represents a parabola with vertex at origin

and axis along positive direction of Y-axis. Eq. (ii)
represents a straight line which meets the

coordinate axes at (—2 0) and (0, %) respectively. (1)

—15—4=%sq units m

Tofind the points of intersection of the given
Parabola and the line, we solve Eqs. (i) and (i),
simultaneously.

On substjtuting x = 4y — 2in Eq. (i), we get

(4y-2)* =4y

= A6y 4-16y = 4y
= 16y>—20y+4=0
y 4y*-5y+1=0
3 (4y-1)(y-1) =0
> y=1 l
‘4

On putting the values of yin Eq. (ii), we get
x=2,—1

So, the points of intersection of the given parabola
and the line are (2,1) and (-1,1/4). (1"%4)

0 (2.0)

Yy’
%)

The region whose area is to be found out is
shaded in figure.

. Required area, A is given by

2
A= I—l [y(line) -y (parabo|a,]dx m

12+ 24—16) _ (3—12+ 2)
24 24

I
—

=" =§ sq units m

28. Do same as Q.No. 27. [Ans. lg sq units]

29. Do same as Q. No. 20.

2
[Ans. [;43/—3_}“2 + L“—;-E] sq units]

30. Given curves are x’=y (i)

and y=|x| ...(ii)

From Egs. (i) and (ii), we get
x?=|x| m

Case I When x<0

Then, - X2=-'X = X(X+1)=0

3 x=0,-1
On putting the values of x in Eq. (i), we get

y=0,1 m



Case II When x20

Then, xi=x = x(x-1)=0

S x=0,1 . ‘

On putting the values of xin Eq. (i), we get
y=0,1

So, both curves cut each other at points

A (-1,1),0(0,0) and B (1, 1).

The graphs of given curves is shown pelo»\g :
clearly the shaded region is symmetrical abou
the Y-axis

m

M M

Now, area of region OPBO
| 1 5
= jo[y(line)_y(parabola)]dx =fo(x_ X“)dx

2 37 *
=X X =|:l_l]=3_2=l m
12 3], 23] 6 6

Hence, required area =2 x Area of region OPBO

[ region is symmetrical about Y-axis]

-_-2xl o $Q unit m

6 3
31. Given, equation of circle is vxz +y2 =16 (1)
and equation of parabola is y% = 6x ...(ii)

Clearly, the given circle has centre (0, 0) and
radius 4 units and the given parabola has vertex
(0. 0) and axis parallel to X-axis, 1/2)
Now, let us sketch the graph of

given curves and
find their points of intersection.

a

32. Do same as Q. No. 26.

33. Do same as Q. No. 26.

On substituting y* = 6xIn Eq. (i), we g

x*+6x-16=0 :—.»(x+8)(x~2)§0

=-8o0rx=2
=" o ;

Clearly, from Eq. (i), WhL’H_X = -8, thep
2 =—48, which is not possible. So, x « _ §

x=2
Now, on substituting x = 2in Eq. (ii), we
=12 = y=t2/3
Thus, the points of intersection are (3, - 7

3) ang
2 2J/3).
Clearly, required area = Area of shadeq Tegiongy,
= Area of circle — Area of Tegion 04pgy 0
= n(4)? — 2(Area of region 0BC0)

=167 - Z[J':}’ (pa.rabola) dx + J-:y(drclc) dx
=16T — Z[J:JEZ dx + J':\/16 ~ x2 dx]

X+ =16y =16- 22

= y=%16— x* and y? = 6x
= y =+ +/6x But in region 0BCO, y>
% :
=161t—2[«/3_[§x”2 de+ [ 47 - x? dx]
=167 — 2{J€ X %[xm]ﬁ
+ [£W/42 —x* 4 ljsm“(f)]q 0
]2 2 4|,
=16n -2 % X 202 ‘
o (7]
=16n—2{ﬂ—3_+ [S-E—(2ﬁ+ SE)]} (w
3 2 6

1
=16“-$-—8n+4\/§+§£ l
;2O s
SR, Vi 7 2T
=8n+8_"_4"j§ :
3 3
=32n 43
3 3
4 : 0
=§(8ﬂ7*\/§) $q units

(Uz)
get

)

its]
34. Do same as Q. No, 26. [Ans. ’z'zl»sq "3



T t‘k ]

P

given region is {(x, y)ix?y 20y

e above rcgior; has a circle with equ
X< + V2 =4

+ y2 2},
ation

.. (i)

whose ccn;rc is (0, _0) and radjus jg 2,
and lin€ with equation
. “y:z. ...(ii)
point of intersec 1;);1 :s ;;al:x;latcd as follows
xt+ (2 ~-92=4
x*+4+xP—d4x=4
2% -4x=0
2 (x=-2=0 = X=0o0r2
when x =0, then y=2-0=2
mdwhen x=2,then y=2-3=¢
so, points of intersection are (0, 2) ang (2.0).

m

[from Eq. (ii))

b g0 0

m

on drawing the graph, we get the shadeq region
Y4

as shown below:

Y

Y (2)

Clearly, required area = IOL;'| ™ ¥ fine 1 dX

-l - }dx
_JO [Ve- -2-x
[from Eqgs. (i) and (ii)]

P a2 nds

2 2P
{ 3 _— X
=|S(4-x? + 3sin 'f-L— ?.r-——]
2 2 2 2]
2 . (x
[J‘ \/az—xzdng\/az-xz +£2-sm '(;)J

' 4
=[0+2sin" (3)-0-251::“ o]-—(4—-2-—0) ™
2

-

m

4
=@2sin"'1-0 - 4--)
q( -
=3.£_2=(x..2)squnits

Henge, required area of region is (x — 2) sq units. (M

36.

37'

38.

n 1 ;
Do same as Q. No. 35. [Ans. (Z - 5) sq units]

First, we sketch the graph of
y=|x+3|

x+3 if x+320
y=|x+3| =

-(x+3), if x+3<0
x+3 if x2-3
-x=-3if x<-3

= (1va)

y=|x+ 3]={

So, we have y=x + 3forx2-3and y=-x-3
forx<-3
A sketch of y = |x + 3|is shown below:

Y L

X

1
0(0, 0)

LS LS L L LJ v L IAX
6-5-423 210 1 2 3

Y (1%2)
Here, y = x + 3is the straight line which cuts
X and Y-axes at (- 3, 0) and (0, 3, respectively.

Thus, y= x + 3for x 2 — 3represents the part of
line which lies on the right side of x = - 3.

Similarly, y = - x = 3 x < - 3represents the part
of line y = - x — 3, which lies on left side of
x=-1

Clearly, required area

= Area of region ABPA + Area of region PCOP
-3 0
=j_6(—x—3)dx+ [+ 3ax

Taofied
{30 e o)

=(-%—%)+(9+ 9 =18-9=9sq units

m

m

m

Given region is {(x, y) : x* + y* <16, x* < 6y}

Above region has a circle x* + y* =16 whose

centre is (0, 0) and radius 4 and a parabola whose
vertex is (0, 0) and axis along Y-axis. m



[2J6 3/3“|
_— . m below: (2
First, let us sketch lhc;,q.mn. as Sllg\\ n be { . (2 J

+[0+ 8sin™! 12 8 sin-1 l]]

2
_2[2>< J2x+3 3 ¥ (W22

= : |
| 1
+ 8sin (mn 2) 2V3 - 8sip~! (SHIE
- 6
w1l=sinZ 18
[ 5 and Tsm i

! 3
Z[Zﬁx\ﬁxz\/h 4n~2\/§—8£]
3 / 6

Il

Y m

83 _3-4x

For finding the points of intersection of two = 2[-3— + 47 3
curves, we have

2.5 R i 3, 16m .

X+ y =16 (l) =2 §£+.@]=(—M+m)sq units 0
and = 6y ...(1i) 3 3 3 3
On puu‘ing x* = 6y from Eq. ’(ii) in Eq. (i), we g;t 39. Do same as Q. No. 38.

Y +6y-16=0 = y"+8y-2y-16= | NG 25

= W+ -2+ 9=0=2(y-2)(y+ 8§ =0 Ans. e i 45“1 3 ]Squnits]
= y=2o0r -8 . '
When y = 2, then from Eq. (ii), we get Hint

x=+J12=%+2 3
and when y = - 8, then from Eq. (ii), we get
— 48which is not possible.
So, y = -8 s rejected. m
Thus, the two curves meet at points C(2V3, 2) and
D(-2/3,2).
Now, required area
= Area of shaded region 0CBDO
= 2[ Area of region 0ACO

+ Area of region ABCA]
[Jx(parabola) dy+ JX(CH‘C]E) dy] (M

=2[ @dy+j 6 - e dy] LA s wamid |
Y '

2"/-_,‘\/-‘1}"*‘! 16 dy] ———— N, i

40. First, write the given curves separately,

4] e y=|x- = - x2.

4J2 Then, sketch all the above defined functions

AR d*-f‘ + &gt X | andfind the required area. -
o 2
2 4 Given region is {(x, 9 : |x—1|$y< §= X}
/6 i 4 ’
= 2[ ;/_yyz] ¥ [% 16 - y* + 8sin~! _Jj] } m Above region has two cquanons
0 4 2

y=|x-1| and y=‘f5'—‘x3



r;?

3
b €
¥

- X=1, if x -
NOW: }’=|X‘1|—{ ) xX=120
: —(x—l)r lfx--1<0
_x -1, i x2d
¥= I -x, if x<]

Also, other curve is y = JS_—\xZ

on squaring both sides, we get

¥=5-x" = xl4 2.5
which represents equation of circle with centre
(0,0) and radius, r = V5.
put the actual equation of curve is y = J5i 48
which represents a semi-circle whose centre js
(0, 0) and radius r = /5.

on drawing the rough sketch, we get the
following graph:

1
1, |¥5 |
D (1,0) H2,0)

X

Y
Y

For finding the points of intersection of the
Curves, we have

x=-lor2
Now, when x = — 1, then

y=ys5-x2=5-1=V4 =>y=2

and when x = 2, then

y=y5-x*=5-4=1 =y=1
So, points of intersection of Eqs. (i) and (iii) are
(-1,2)and (2,1). m
Similarly, on solving Eq. (ii) and Eq. (iii), we get
x=-=lor2

)]

From Eq. (iii), at x=-1, y=2and at x =2, y =1.

Hence, the two curves intersect at (- 1, 2) and
(2 1).

Now, required area

2 1
dx ~ | , dx
J—l y( circle) =} y(for line DE)

2

m

1 y( for line DF )

[T e e P
2
= i S— 2 ? e | i]
[2“ X +251n J; »

55

-lx - & - x

2], |27}

Ii.'.-[ /az__xzdx=§ /az_x2+§sm_;

=[(1 + ESSiH'l %)— {—1 + gsin‘l (— .j_g)

:
}
)

m

1 1 4 1
— e see i - l_- - _l—— - ———2 - =
y=l-x * [( z) ( 2)] [(2 ) (2 ]
y:x._l ...(ll) 5 5
=1+ 2sin™' £ +1-2in? (- L
and y=5-x2 ... (ii) B Vs 2o ( JE)
On putting y = 1 - x from Eq. (i) in Eq. (iii), —(1 + 3) (0+ 1)
wegc( 2 2) 2
2 2 2
a-x=v5-x =1+§sin"—2-+l+§sin"—l——2—-l—
S i ) 2 V5 2 45 2
X*+(1=-x)"=5 . -] 1
S , [~sin™ (-8 =—sin™" 0]
% ===+ Z|sin”' £ 4+ sin~!
2% -2x-4=0 2 z( V5 Jé)
=
x*-x-2=0 Hence, required area
S 2 '
X =24 x=-2=0 [5(._, 2 ._.1) 1] .
Sl | —=+sIn " — | = — |sq units (1)
N r-2)+1(x-2)=0 ¢ V5 Vs) 2
Y

x+1)(x-2)=0



(n) 2 s units (b) 3 g unig,

DbjECtive Q UEStio ns (c) 4 sq units (d) None ”rlht:!‘.ls

9. The area bounded by the curvey Y ot

(For Complete Chapter) and < = 8y is ( t
; )4
(4 1 Mark Questions (n) G4 aq units (b) =3 84 unity
1. The area of the region bounded by the (c) }: sq units (d) None of thegy,

lines y = mx,x=1,x= 2and X-axis 18

|
6 sq units, then m is equal to 10. The area enclosed betweeny

:x“nd)'::l

(a) 3 (b) 1 is y

(c) 2 (d) 4 (1) 2 g unit (b) 5 84 unit
2. Find the area of a curve xy = 4, bounded ? 1

by the lines x = 1 and x = 3 and X-axis. (c) 7 84 unit ) 64 unit

(a) log 12 (b) log 64 (c) log81  (d) log 27

3. The area enclosed by
y=3x-5,y=0,x=3and x=51s

11. The given figure shows a AAOBang the
parabola y = x%, The ratio of the areg of

(a) 12 sq units (b) 13 sq units the AA()}1)3 1;0 the age_a of th(13 Z‘CgiOn AOBy
) pi a y=x"is equal to
©) 13:1; §q units (d) 14 sq units the parabola y > q

4. The area bounded by ¥y = logx, X-axis and C

ordinatesx=1,x=21is 1--7 Blea’

1 2 ; y==x2
(a) - (log2)- (b) log 2/e)
(c) log (4/e) (d) log 4 LO(O,O) A

5. The area bounded by the curve y= %xg, Y’
< 3 3 7 )

the X-axis and the ordinate x =2is (a) 5 (b) 1 () 3 (d)é
(a) = sq unit (b) —2- §q unit

3 3 - E
(c) 1 sq unit (d)%sq units E—' SO|Ut|0nS

1. (d) Given, equation of line is y = mx and boundd

|

6. Area of the region satisfying x< 2, y <| x| by x =1, x = 2and X-axis 1

and x> 01s

' Y y=mx
(a) 4 sq units (b) 1 sq unit
(c) 2 sq units (d) None of these
7. The area bounded by the parabola y?=8x W 7 R
-and its latusrectum is O7 x=1 =2
(a) 16/3 sq units
(b) 32/3 sq units A

(c) 8/3 sq units
(d) 64/3 sq units

"2
= 6=m| G|
8. The area bounded by y =| sinx|, X-axis m[ 2]! =6 m(z
and the lines| xl=mis . om=4

Required area = Zm.x dx

i
)ﬁ 6:7")(‘2

po |-




2! Y
b

R i . TN "

X+— X

(0]

A
Y’ x=1 xX=3

; 34
., Required area = | ~4x=4-[log x];
=4 (log 3-log1)

=4 log 3= log 81

3, (4 The region is bounded by the curves
y=x-5y=0x=3and x=5

Y
A
y=3x-5
x"‘* / | | 7X
x=3 x=5
v
YI

5
.» Required area = J' (3x - 9 dx
. 3

5
2
=[.}£_— SXJ
2 3
= 7_5—25)—(2—15)
2 2

= 1.5—25——224‘15
2 2

=38 _10=14 sq units
2

% (€) Required area = I 1? log x dx

=[x log :r—x],2
=2log2-1
=log4-loge

()

2
5. (d) Required area = Io y dx

2
=szjdx= ol _4 sq units
0 2 6] 3
Y
t 7=2y
' < A,
X — 5 3 > X
\ x=2
Y

2
2
6. (c) Required area = j: xdx = [%] = 2sq units
0

YI
2 2T
7. (b) Required area = ZI J8x dx = 42| —
0 3/2
Y .
4 y2 = 8x
Y f/ﬁ
—& » X
R N (2.0
=42 -‘7"/—5 =2% $q units
- 13/2] 3

8. (c) Required area = Zj:sinx dx

h 4 1
x=-K Y’ X=Rr

=2[- cosx]g = 2[1 + 1] = 4 sq units



Pogx = y=8x

9. (b) Given, curves are y= =

5

1 X~

and x° =8y = }’=—8—
Y

The points of intersection of two curves are (0, 0)

and (8, 8).
. Required area
8

{22
0 8 [ 3/2 83|

64 :
=5 sq units

10. (d) The points of intersection of the curves y = x

and y* = x are (0, 0) and (1, 1).

Y
'\
y=X
y=x
AW
N
s 0,00 »
JV
Yz

Dynamic Classes

]
Required arca = J Wx - X) dy
[ V2 sz'
2L
3 ,

=1 unit
6 q

0

Nl’—

2
11. (b) Arca of curve AOB = zj: x dy

—-X

0(0,0)

112
=2 Jydy

3/2]“
-2

~-3-[a3]

Now, area of AAOB = i X AB x OC

"‘N

—x2axa "d

\V]

Areaof AMMOB  a*
Area of curve AOB 4 P

W oW
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