- SMART ACHIEVERS

Y__E!:B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XIl | Area Of Bounded NCERT

Date: 19/10/2021

Q1. Using integration, find the area of the region bounded by the curve y =|x — 1|, the x-axis
and the ordinates x=—-2 and x = 4.

Q2. Using integration, find the area of the region bounded by the line y — 1 = x, the x-axis and
the ordinates x=-2 and x = 3.

Q3. The area between x = y? and x = 4 is divided into two equal parts by the line x = a, find the
value of a.

Q4. Sketch the region {(x, y) : 4x* + 9y? = 36} and find its area, using integration.
Q5. Using method of integration find the area bounded by the curve | x| + | y| = 1.

Q6. Using integration, find the area of the region bounded by the following curves, after
making a rough sketch:

y=1+Ix+1, x=-3, x=3, y=0.
Q7. Find the area bounded by the curves y = xand y = x®.

Q8. Draw the rough sketch of y2 = x + 1 and y? = —x + 1 and determine the area enclosed by
the two curves.

Q9. Find the area bounded by the parabola y? = 4x and the straight line x + y = 3.
Q10. Find the area of the region bounded by the curves 'y = x>+ 2, y = x, x =0 and x = 3.

Q11. Draw a rough sketch and find the area of the region bounded by the two parabolas
y? = 8x and x? = 8y, by using method of integration.

Q12. Using the method of integration, find the area of the region bounded by the following
lines: 5x-2y-10=0, x+y-9=0, 2x—-5y—-4=0

Q13. Using the method of integration, find the area of the region bounded by the following
lines: 3x-y-3=0, 2x+y—-=12=0, x-2y—-1=0

Q14. Using integration, find the area of AABC, whose vertices are A(2, 0), B(4, 5) and C(6, 3).

Q15. Using integration, find the area of the triangle ABC where A is (2, 3), B is (4, 7) and
Cis (6, 2).

Q16. Using integration, find the area of the triangle ABC whose vertices are A(-1, 1), B(0, 5)
and C(3,.2).

Q17. Draw the rough sketch of the curve:

y=sin’x, x e [0, %] . Find the area enclosed between the curve, x-axis and the line x = g .

Q18. Draw a rough sketch of the curve y = cos? x in [0, ©] and find the area enclosed by the
curve, the lines x = 0, x = © and x-axis.
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Q19. Draw a rough sketch of the curves y = sin x and y = cos x as x varies from 0 to % Find the
area of the region enclosed by the curves and the y-axis.

Q20. Find the area bounded by the curve |x|+ y =1 and axis of x.

Q21. Find the area bounded by curves (x-1)2+ y?=1and x>+ y? = 1.

Q22. Sketch the region common to the circle x2 + y2 =16 and the parabola x? = 6y. Also, find the
area of the region, using integration.

Q23. Find the area of the region bounded by the parabola y = x> and y = |x|.

Or
Find the area of the region given by

{(x, y): X<y <|x}.

Q24. Sketch the graph of y = |[x + 3| and evaluate the area under the curve y = |[x + 3| above
X-axis and between x=-6 to x=0.

Q25. Find the area bounded by the ellipse :—:+ z—: =1 and the ordinates x = 0“and x = ae,
where b*=a*’(1-e?)and 0 <e<1.

Q26. Find the area of the region in the first quadrant enclosed by the x-axis, the line x = \/§y
and the circle x2 + y2 = 4.

_a

J2

Q28. AOB is the part of the ellipse 9x? + y? = 36, in the first.quadrant such that OA=.2 and
OB = 6. Find the area between the arc AB and the chord AB.

Q27. Find the area of the smaller part of the circle x2 + y? = a? cut off by the line x =

Q29. Find the area of the region bounded by the curves x=2y—y?and y =2 + x.
Q30. Find the area of the region {(x, ¥): 0<y<x®+1,0<y<x +1,0< x<2}.

Q31. Find the area of the region bounded by the region enclosed by the curves
(x—6)>+y*> =36
and x2+ y? =36.

Q32. Find the area of the region enclosed between two circles x?+ y?=9 and (x — 3)* + y? =9,

Q33. Prove that the curves y? = 4x and x? = 4y divide the area of the square bounded by x =0,
x =4, y=4and y = 0.into.three equal parts.

Q34. Find the area of the region enclosed by the parabola y? = x and the line x + y = 2.

Q35. Find the area enclosed by the parabola 4y = 3x? and the line 3x -2y + 12 =0.

Q36. Using integration, find the area bounded by the curve x? = 4y and the line x =4y — 2
Q37. Using integration, find the area enclosed by the parabola y? = 4ax and the chord y = mx.
Q38. Find the area of the region bounded by the y=x?+ 1, y=x, x=0and y = 2.

Q39. Find the area of the region enclosed between the two circles x2+ y?=4 and (x—2)? + y>=4.

Q40. Find the area of the region bounded by the parabolas y? = 4ax and x? = 4ay.
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Q41. Find the area of circle 4x? + 4y? = 9 which is interior to the parabola x? = 4y.

Q42. Using integration, find the area of the region common to the circle x> + y? = 16 and the
parabola y? = 6x.

Q43. Find the area lying above the x-axis and included between the curves x? + y? = 8x and
y? = 4x.

Q44. Find the area of the circle x? + y? = 16 which is exterior to the parabola y? = 6x, by using
integration.

2

Q45. Find the area of the region bounded by ellipse "_: + % — 1 and the straight line % - % =1
a

Q46. Find the area of the region {(x, y): y? < 4x, 4x*> + 4y? < 9}.

Q47. Find area of the region.
{(x, y): x*+y?<4,x+y2>2}.

Q48. Find the area of the region
{oy): (+y)<1<x+y}
Q49. Using integration, find the area of the following region

{6, y):Ix=l<y<Vv5-x*}.

Q50. Using integration, find the area of the following region

x? y? X y}
y)i—+I-<1<Z 4L
%x” 9 4 "3 2

Q51. Using integration, find the area of AABC, the coordinates of whose vertices are
A(2,5), B(4,7)and C(6,2).

Q52. Using integration, find the area of AABC, coordinates of whose vertices are A(4, 1),
B(6, 6) and C(8, 4).

Q53. Using method of integration, find the area of the region bounded by the lines
2x+y=4;3x—-2y=6; x—-3y+5=0.

Q54. Using integration, find the area of the triangular region.whose sides have the equations
y=2x+1,y=3x+1and x=4.

Q55. Using method of integration find the area of region bounded by lines 3x -2y + 1 = 0,
2x+3y-21=0andx-5y+9=0

Q56. Using integration, find the area of the triangle ABC, Whose vertices are A(3, 0), B(4, 5)
and C(5,1).

Q57. Using integration find the area of region bounded by the triangle whose vertices are
(_15 0)9 (1 ’ 3) and (35 2)'

Q58. Find the area of the triangle formed by the lines y=x+1,3y=x+5and y=—-x+7 by
method of integration.

Q59. Find the area of the region {(x,y):y?<6ax andx® +y? <16a’} using method of
integration.
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Q60. Sketch the curves and identify the region bounded by x = %, x=2,y=log xand y =2~
Find the area of this region.

Q61. Show that areas under the curves y = sin? x and y = cos? x between x=0 and x =« are
as1:1.
n

Q62. Show that areas under the curves y = sin x and y = sin 2x between x=0and x = 3

as2:3.

are

Q63. Draw a rough sketch of the curves y=sin xand y = cos x as x varies from 0 to % and find
the area of the region enclosed by them and x-axis.

Q64. Using integration, find the area of triangular region whose vertices are (1, 0), (2, 2) and
(3, 1).

Q65. Using integration, find the area of the region bounded by the triangle whose vertices
are (1, 3), (2, 5) and (3, 4).
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Nurturing Success...

MATHEMATICS - Xl | Area Of Bounded NCERT-Solution

Date: 19/10/2021

S1. The given equationto thecurveis y=|x—1|

~ | o x=1, x-120
Y -(x-1), x-1<0
x -1 x >1 .
2 )
—(x —1), x <1

Limits are x=—2and x=4

The required area

j ydx = j ydx +iydx
_2 -2 1

- j (x—1)dx+j(x—1)dx [From Eq. (i)]

-G48

g+g=93qunit
2 2

S2. y=T1=x or y=x+1 isthegiven line DE. ()]
X = -2 istheline EF.

x=3 is the line CD.

Let Abe@ point of intersection of (i) and x-axis.

Limits are x=—2 and x=-1 forthe area AEF
and the limits for the area ACD are x = -1

.__F A
X =
and x = 3. O %\ lO’ (3,
E

The required area = Shaded area

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 1



|AAFE| + |AACD|

= [ (x+1)dx|+“_31(x+1)dx|

1
T
N =

|

—
—

|

—

%+ 8 =8.5sq. units.

$3. Graph of the curve x = y? is a parabola as shown in the figure.

It's vertex is O and axis is x-axis.

Area of the region ORQO

T 0 STt 47,2 32
=2 2 [Jxdx= 2>< x2 |, =— |42— 0]=—sq.units
!y ! [x], 3[ ] 5 S
Area of the region bounded by the curve and ordinate x = a'is A
y

a a 2 E 4 § P 9___.-—-—‘

A, =2 [ydx=2 [Jxdx=2 [xz] §(a'z-o) S-a -,
0 0 1 ]

Now, PS [x = a] divides the area of the region ORQO into ? o) i f
two equal parts \l\
Area of region ORQO = 2 Area ofthe region OSPO S g —
\ 8%
A =2A,
2 4 3 2 2
%=2-562 = wa’=4 = a=4°

S4. Region {(x, y) : 4x3+9y? = 36} = Region bounded

This is an ellipse, with major axis, 2a = 2 x 3= 6 and minor

axis, 2b=2x2=4 X'
(

Limits for the shaded area are x =0.and x = 3.

The required area of the ellipse Yy

X2 y X2 y2 y2 XZ
4Eydx=4£21/1—§dx { St e el =y
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- 8 erx-_[ Jo=x7 +sin [3]] [ J a7 ax =X + s X

0

= §[0+§sm‘11 0- 0] % g g=6nsq units.
$5. InIQuadrant, x>0, y>0
|x]=x lyl=
The line is x+y=1 .. (i)
In IT Quadrant, x<0, y>0
| x| =-x lyl=
The line is -x+y=1
or x—y=-1 ... (i)
In III Quadrant, x<0, y<O
| x| =-x lyl=-y ¥
The line is -x—-y=1
or X+y=—1 ... (iii)
In IV Quadrant, x>0, y<O0
| x| =x lyl=-y
The line is X—y=1 .. (Iv)

| x|+ |y| =1 represents four lines forming squarexABCD, Area of square ABCD = 4 x Area of
1

AAOB = 4 x _[ (1— x)dx since x + y = 1 is the equation of the line.
0

2 1
= 4><[x—5—}
2 0

= 4[1_1J=4x1=23q.unit
2 2

§6. Givencurveis
1+ x4+1  ifx+1>20

y=1+Ix+1= .
T—=(x+1),if x+1<0

or,

o Ix+ 200w x =21
—X, if x<-1

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 3



Given lines are x=-3, x=3, y=0 . (i)

The rough sketch of (i) has been shown in the figure.

The required area = the area of the shaded region ABECDA

= J__;yBE dx + J_::.VEC dx

[exydes [ (x+2)dx
-1 3
15 5]
1 9 1
-50-9+(5+0)-(5-2)|

=4 +12 =16 sq. units.

S§7. Equation of given curves are

y =X ()
and y =x3 .. (i)
From Eq. (i) and Eq. (ii), X = x3
= X=x3=0
= x(1=x%)=0
x=0
or xX? =1
x=20,x=1
or x=-1
From Eq. (i); x=0_ = y=0

Xx=1% = y=1 and x=-1 = y=-1

Now, required area = area OBCO + area ODAO

= JO |:}" curve(iy Yiine (i)]dx + JO [J/Iine(i) = Yeurve (ii)]dx

-1
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S$8. Given curves are y2=x+1 (1)

and y2=—x+1 or, y’=—-(x-1) .. (i)

Curve (i) is the parabola having axis y = 0 and vertex (-1, 0).
Curve (ii) is the parabola having axis y = 0 and vertex (1, 0).
(i)—(ii) 2 2x=0=>x=0

From (i), x=0 = y=4#1

Required area = area ACBDA

- .[_11(X curve (i) ~ X cun.re(:'))dy

[ [a-y®)-(? <]ay

1
1 3
2[" (1-y%dy = 2[1,_%] |

2[('1— %] - ('—1 +%]] = % sq. units.

S§9. Given curves are y? = 4x .. ()

and x+y=3 ... (i)

Curve (i)is aright handed parabola whose vertex is (0, 0) and axis is y = 0.

Line (ii) cuts x-axis at (3, 0) and y-axis at (O, 3). Here required area OCDAO is bounded by
curves (i) and (ii) and abscissa at A and C.
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Hence we will find the values of y from equations (i) and (ii).
Putting the value of x from equation (ii) in (i), we get

v=4@-y
or, y>+4y—-12=0 > >y
y=-6,2 et

Required area OCDAO = fs(x, — X,)dy

! \ /

= .[_e(xﬁne(f) _Xcurve(ﬁ))dy Y
2 ) 32

’ y y: y
= 3— ——]d = [3 ____]

Iﬁ[( sl A R T "

2 216) _ 10 64 .

= -2——|-|-18-1 _ == — 1 - " ) )

[6 3] ( o168 12] 3 1187 3 59 units

$10. Givencurve is y = x> + 2.
Limits are x=0to x = 3.
We have to find the area bounded by the curve y=x?+ 2, lines.y =X, x=3and x=0.

Shaded region in the adjoining figure is required area.
Required area = Area OACDO - Area ODBO

= J03y1dx__[03y2dx

vk .

- IS(X2+2)dX‘ijdx Sf+q x=0 }

0 0 X=3y y=X

[ x° Tl x2T :
= | —+2x| =|— '

._3 A0 I:Z}O A@‘q;\ y’l ZB

'_ X - D > X
_ (27 9 O
- [(3e)-o]-[3-] v

15—g=gsq.units.
2 2
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S11. The given parabolas are
y? = 8x . (i)
x? =8y .. (i)
Eq. (i) and (ii) meet at O (0, 0) and A(8, 8).
Required area = Area OBADO — Area OADO
8
= [ (vi-ya)dx
Limits are x =0 and x = 8.
2
= Ja[ 8x —X—]dx
0 8
312 3 ®
=|2 . X_ - 1 X_
3/2 8 3|,
42 64 64 |
= —— 16V2 — — =—sq. units..
3 16V2-F =7 s
§12. 5x-2y-10=0 ()]
X+y-9=0 .. (i)
2x—-5y—-4=0 . (iii)
Required area = Shaded portion of the figure =Area ABC
= Area ACD + Area BCDE - Area’AEB

= j:y1dx+J‘:y2dx_j2?Y3dx

ESX -10

= [40 40 - 10+20]+(
=—(10) E—5_%Sq

dx + j(g X)dx — j

2x4

63—?—36 8

unit.

)

y A
@
-8x \A
) =\ @ 8)
x“= 8y B O)
x’ X
-« S >

-%(49 28 — 4 +8)
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S13. 3x-y=3 (i)
2x+y=12 .. (i)
x—2y=1 .. (i)

Required area = Area of shaded portion of the figure

= Ls y,ax+ E y,dx — _Ls ¥, dx

(0] |
_ (3 5 | (1,0) D E
= [ 3x-3)ax+[ (12-2x)dx - - ox
2 5 2 5
= [3X -3x +[12x—x2]5—1 X _x
2 ; 22 ;
= (5—9—§+3)+(60—25—36+9)—1[2—5—5—1+1]
2 2 2\ 2 2
=6+8-4=10 Sq. unit.
S14. The equation of side ABis
_(5-0) _5 :
-0= X—2) or y=—(x-2 . (
y (4_2)( ) y=5Kx=2 (i)
The equation of side BC is YA
B4, 5)
_(3-5) _ N
-5= X—4) or y=-x+9 (]
y=5= g x=4 or y (i)
The equation of side AC is
H H » X
y—0= %(x-z) or\ y'= %(x-z) ... (iii) A(2,0) P Q

We draw perpendiculars BR and'CQ on the X-axis.
area of AABC = ar (AAPB) + ar (trapezium BPQC).— ar (AAQC)

j: Y adx + Jf YgedX — _[26 YacaX

g_[;(x— 2)alx + (9~ x)dx —%j;(x —2)ax

I
NG
| —
M‘X,\,

|

N

>
|
M

+
|

©

>

|
M‘X,\,
|
e

|
Alw
| —
I\J‘XN

|

N
| E—
(5]
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_5 >
= 5[0~ (-2)]+(36-28)- 2 [6- (-2)]

= (5 + 8—6) sq. units

= 7 sq. units.
S15. _ 713
Equationof AB, y-3-= (x=2)
4-2
= y=2x-1 .. (1)
: 2-7
Equationof BC, y-7-= (x —4)
6-4
-5
= y=—x+17 (i)
2
Equationof AC, y—3= 2_2 (X —2) ¢ Db E
= = _£+Z
Y=7473

Required area= [ ABED + [ A\ BEFC- [\ ADFC

4

= J(2x—1)dx+_j[(_75x+‘l7)dx—i[—%)r%)dx

2

_ 5 6 - 2 6
= [x? —x]3 + DX x| [ XL X :
4 n 8 2

2

=[(16 —-4)— (4 -2)] +.[(—45+ 102) — (20 + 68)]

)

= (10) + (9)— (10) = 9 sq. unit

S$16. Equation of ABis

5-1
-1 = (x+1
Y 0+1( )
or, y—T=4(x+1)
or, y=4x+5 ()
: : 5-2
Equation of BGisy — 5 = O—S(X_O)
or, y=56-x
Equationof ACisy—1 = ﬂ(x+1)
4 3+1

... (iii)
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or 4y = x+5 ... (i)
Now area of AABC = area of ABEA + area EBCE

0 3
= j_1(yAB — Y ae) dx +Jr:| (Ysc = Vec) dx

j°[4x+5—“5]dx+j3[5—x—“s]dx
1 4 0 4

I
~—
N
>
L%
_|_
w
b
|I_.I
|
|
| — |
| %
_|_
o
>
e
L (=]
+
| o—|
(43
3¢
|
‘x
(%]
| S—
w
|
| =
| —
‘x
%]
+
w
>
|
W

1!
=)
|

—

()

I

9

|

Al
|
o

|

—_
N =
I

[9)
——
—
_I_
1
~_
—

($))

I

N | ©
S—
I

o
—_
I

A=
| —
o
N | ©
—

%)
R
I

o
—

- 3.9,21_ 39
8 2 8
= 3+E—6
2
= Es units
> g. .

S17. Some points on the sin?x graph are:

T n T s
X 0 = o = =
6 4 3 2
y 0 0.25 0.49 0.64 1
By plotting points and joining.them, we trace the curve. v
y A ,
Area bounded by curve y:=.sin?x between x = 0 and 'x.= 2
= » L n 0 ; > X
2 2 2 : > Iy
= | yax'= [ sin? xdx=lj(1—0032x)dx=1 x— Sin2x |2
0 0 2 o] 2 0
vY

1(~w n .
E[[5_0)—(0—0)]—qu.un|ts.
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$18. The values of cos? x at different points lying between 0 to = are given below:

X 0 /6 /4 /3 /2 2—“ 3—“ S—E
3 4 6
cos® x 1 0.75 0.5 0.25 0 0.25 05 0.75 1
With the help of these points, we draw a graph. v
The limits are x=0 and x = . A ,
¥ = COS” X

(m, 1)
Required area = _L ydx = L cos? xdx

[+ P(x, y) lies on y = cos? x]

> X
. T 0] T ) (TIZ, U)
= 1 E(1+0052x)dx=1[x+3m2x} [E‘O)
2 2 2 '
= 1 (rc+ sin 275)—0 =£sq units
2 2 2 '
$19. Given curves are y =sin x ()]
and Yy =CO0S X ... (i)
From (i) and (ii), sin X = cos X
= tan x = 1
AY
= x=1 ('.'OSXSEJ
4 2
¥ = cosx
r A P y =sinx
Required area OABO = joz(jq — ¥5).dX
nl4
= JO (ycurve(ﬁ) -y curve(i'})dx
= Fcosx dx—_[zsinx 0% > X
0 0

T iy

= [sinx]4 +[cos x|2
= (sinE— sinO) + (tcosE - cosO)
4 4

= L_oJri_'] = (V2 -1) sq. units.

VR
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$20. Givencurveis |x|+y=1
Curve is x+y=1 when x>0 )
and —x+y=1 when x<0 .. (i)

The graph of the curve is as given in the figure

Required area = area CAOC + area OABO
0 1
= J_1YAc dx"‘JOYAB dx

= f1ydx+‘|-;ydx

= ["(x+tdx+ [ (1-x) ox <
-1 0

5] o [-%]
= | —=—+x| +|x—-—
2 7, 2 1

Second method:

Required area = 2 area of AABO

= 2-1-OB-OA = 2-1-1-1 =1 sq. unit
2 2
S21. The given circles are:
(x=1)2+y =1 - (i) y A [1 ﬁ]
22
X2+ y2=1 ()] A -

Subtracting Eq. (ii) from Eq. (i), we get , K 7?\
= L x (1,0 s
(x—12-x2=0 = (x—-1)2=x? - 5T D Ic >
= X?—2x+1=x° = 2x =1
B
y

1
2

N[ =
<

Putting x = — in Eq (ii), we get

1 2
—+ =1 = !/2:1_
1 Yy
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Thus, these intersect at A(%g] and B {%_2—\/5}

The area of enclosed region
= Area OBCAO =2 Area OACO
= 2 [Area OAD + Area ACD]

= ZJO% y,dx+2£ y,dx
2

= 2{]0%\/1-(#1)2 dx+ ;1= %2 dx]

2

2 [(x—1)“1—(x-1) +%sin1(x—1)] +2l—x 12_X +%sin‘x]

= 2_It - ﬁ $g. units.
3 2
§22. Here, the curves are
X2+ y?=16 ... (i) (circle)
X2 = By .. (ii) (parabola) : A@23,2)
e
Now, Eq. (i) and (i) meet at. A(24/3,2) and B(-2+/3,2). E Jca, 0 X
Also, (i) meets x-axis at C(4, 0) and F(—4, 0). s
R
Hence, the limits are x=0and x = 24/3 forthe area. OADO. \\{5\ Yy

The required area= OADBO.
2

=.2 . Area OADO (- «bysymmetry) x? + (X—) =16

2[Area OEADO —Area-OEA]

lj 16 — x? -j;”’g%zdx]

U

x*+36x* -576=0

x* +48x* -12x* -576=0
x%(x* +48)—12(x* +48) =0
(X2 +48) (X2 +12)=0
x?-12=0 = x*=12

|

2j02£[m—g]dx
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2| pxaixzsaant 22205

[4J§+16 sin”’ %—%«E]

= qu.units.
3
$23. Given curve are
X2=y .. ()
and y = |x| .. (i)

From Egs. (i) and (ii), we get

X2 = x|
Case I*: when x<0
= X2 = =X
= xx+1)=20
= x=0-1

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

Case lI": when x>0

= X2 =X
- X(X—'I):O VYJ
= x =01

Putting the values of x'in'Eq. (i), we gety =0, 1
Both curve cut each other at points
A(-1,1) O(0,0) and“ B(1,1)

Now Area.ef curve OPBO

= [~ y))dx =[ (x—x*)ax

As (x,, y,) lieon x> = yand (x,, y,) lieon y = x

y,=x* and y,=x
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[ s ool

Hence, required area = 2 x Area of curve OPBO [By symmetry]
= 2><1=1 $qQ. units.
6 3

S24. First, we sketch the graph of

y=|x+3|
We know that
_[x, if x=0
|x|= .
-x, if x<0
X+ 3, if x+3>0
y = |x+3 .
-(x+3), if x+3<0
X+ 3, if x>-3
= y=x+3 :
{—(x+3), if x<-3

So,wehave y=x+3forx>—3andy=—-—x-3forx<-3:

Also, y = x + 3 is the straight line which cuts x and y.axes at (— 3, 0) and (0, 3).respectively.
= y=x+3, x=- 3 represents the part of line which lies on the right side ofx =~ 3.

Similarly, y = — x — 3, x < — 3 represents the part of line y = — x — 3 which'lies as left side of

X=-3.

A sketch of y = |x + 3| is shown adjoining.
Required area = Area of ABPA+ Area of PCOP

= j_:(—x —3)dx +_[o3 (X + 3)dx

B
B 2 -3 2 0 L
= —X——SX} +[x—+3x} N i
L 2 % L2 5 +
A 2 B
_ g 9 XI: | . | | ] =X
= (——+9J—(—18+18)}+[0—(~—9)] 0 = 4 =3 =2 A 123
T2 2
9 9
= | -=-2|+(9+9)=18-9=9 ™
2 2) (8+9) Y

Hence, required area = 9 sq units
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$25. The given ellipse is

2 2 AY
X .
o };—2 =1 Q)
Givenline is X = ae ... (ii)
2 2
From (i) Yo=1-X o
b a A rig
=N y= 19\232—% ... (iii)
a
The required area has been shaded in the figure.
Since the shaded portion is symmetric about the x-axis.
Required area = 2 (Area of the region bounded by the given ellipse,
x-axis and the lines x = 0 and x = ae)
ae
= ZJD y dx
=2 ;egvaz —x% dx [-- =0 in the first quadrant]
de
/ 2 2 2
= ZE[—X a X +a—sin‘1i]
a 2 2 a.ly
2
= 2[(33\!32 —a%e? ¥a?sin'e) - (0 + %sin‘1 0)]
a
= ablevi—€? +sin™ e) sq. units:
S§26. The givencircleis x?+ y2 =4 ()]
Its centre is (0, O) and radius is 2
The given line is X =3y ... (i)
From (i) and (ii)ywe get AY
3y2+y2=4
A(J3,1
= 4y2 = 4 (J_! )
- a N 5 x
= y=1, -—1. o M /(2,0
But in first quadrant y=>0
y=1
From Eq. (ii), when y=1, x= V3.1 =43
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The point of intersection of circle (i) and line (ii) in the first quadrant is A(«/E 1)

Now, the required area = the area of the shaded region
= area OAMO + area MANM

NEY 2
= _[0 yline (ii)dx + J\ﬁ ycircle (i)dx

¥3 X 2
= jo ﬁdx+_[ﬁv4—x2 dx

] e ()]

3
=i(§—0]+25in 1_£ 4 25| 7
NCAVERS
_¥3_¥3 ., (__1)
2 2 2 3
=X sq. units
3 S9- .
S§27. The equation of the curves are:
X4y = a2 - ()
X = % ... (i)

Clearly, equation (i) represents.a circle and (ii) is the equation of straight line parallel to y-axis at

. a . ; .
a distance of — units to the right of y-axis.
2 prioly
Solving (i) and (ii), we get

2 2

a Y 4 a

— | %y’ =a = CI. i
(\/E] 4 v 2 2

ju— y:t_

Point of intersection of (i), and (ii) is (

%)
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The smaller region bounded by these two is the shaded portion shown in the figure.

a YA a a
Required area = Shaded region = 2 L/J:‘z ydx f%ﬁ[‘ﬁ ‘EJ
- a 2 2
2L/\F‘}a - x° dx X Q X
_a
= 2[j_x a’ - x° 4-—-a sin E_] —B/ 4 :5
2 a y‘r [ﬁ.—ﬁj
=2[za Sln_1‘1—— i —a sin’ _]
= az—“-i—a—g[fq)sq units
4 2 21\2 ' '
$28. Given equation of the ellipse is 9x% + y? = 36
2 2
Xy .
or 2—2+6_2 =1 - ()
It's shape is as given in the figure. The equation of the chord AB is
0
-0= X—2
y — x=2)
or, y==3(x=2)
or, y=-3x+6 (i)
Required area = area of the shaded region v
2 . o AB (0, 6)
= IO [y dx(forcurve.(i)) — y dx(for line (ii))]
2
= Io (v = ¥e) A
;' o A (2,0) > X
=3 - x* dx~ [*(6-3x)dx |
[ x a2 4 x 3x2 |
= 3| 24 - x? +—sin‘1—] —[6x ——]
| 2 2 21 2 Y’

-3 g><0+2sin-1(1)] [12—3}
2 2
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Tt
=3x2x—-6

2
= (37 — 6) sq. units.

$29. Given curves are y=2+x ()]

and X =2y— )2 .. (i)
Curve (i) is a straight line which cuts x-axis at (—2, 0) and y-axis at (0, 2).

Curve (ii) is a parabola and it's equation is quadratic in y.

Now, X =2y — )2
—x=y2-2y

or -x+1=(y—-1)>

or, V=12==(x-1) .. (i)

Vertex of parabola (iii) is (1, 1) and its axis is y = 1.

From (ii), when x =0, y =0, 2. Therefore, curve (iii) cuts y-axis at (0, 0) and (0, 2). When y =0,
x = 0, therefore, curve (ii) cuts x-axis at (0, 0).

Putting the value of x from equation (i) in equation (ii), we get
y=2=2y-y
or, yo—-y—-2=0
or, y-2)(y+1)=0
y=-1,2

Now, required area of shaded region = j_21 ~(Xeurve(iy = Xiine(iy )Y

= [F ey -y - -20dp= [ (~y* +y+2)dy

3 2 2 : :
= [—y?+y7+2y]_1 = (—§+2+4)—(1+1—2]

gs units
L A

$30. The required.region is the intersection of.the following regions
R, ={(x, ¥) 105y <x*+ 1}
R,={xy):0<y<x+1})and R,={(x,y) :0<x<2}

Given curves are y=x*+1 or, x?=y—1 ()

y= x+ 1 ... (i)
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Curve (i) is a parabola having axis x = 0 and vertex (0, 1).

Curve (ii) is the straight line cutting x-axis at (— 1, 0) and
y-axis at (0, 1).

Region R, is the exterior of the parabola (i) above x-axis.

Region R, is the region above x-axis towards that side
of the line on which origin lies R, is the region between
ordinates x=0and x = 2.

Curves (i) and (ii) intersect at points (0, 1) and (1, 2).

A(-1,0) o| D G
Now, required area = (area ODCEBO) + (area DGFCD)

1 2
= J-O YCuNe{i)dx + L ycurve(ﬁ)dx

= j1(x2 +1)dx+_[2(x+1)dx
0 1

[x3 ]1 [x2 T ('4 5] 23 .
=|l—=—+X| +|—=—+Xx| =|=+=]|=— sq.units.
3 o 2 1 3 2 6

S$31. The given equations of the two circles are

(x—6)*+ y?= 36 .. ()
which has centre (6, 0) and radius r=6

and X2+ y?= 36 .. (ii)
which has centre (0, 0) and radius r= 6.
First we sketch the required region.
Now, we find the point of intersection of the two circles. Putting y? = 36— from Eq. (ii) in Eq. (i)
we get

(x—6)>+36—-x>= 36

N (x-86)2—x2=0 [ (a®-b?)=(a-b)(a+b)]
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(x—-B6-x)(x—6+x)=0

= -6(2x-6) =
AY
= 2x-6 =0
= x=3 X+ Y= 36 (33v3) (x—6)+y=36
Now, when x = 3, then
y? = 36 — x? Z
=36-9=27 X *— 0 5 12 X

or y?2=27 K
- y=+33 (3,-3V3)

Points of intersection are (3,3\5) and (3,— 3J§) vy

Now, required area

=2x [j:’ y dx from circle (i) + [y dx from circle (ii)]

2
X[E\/mdxﬂ[;\/ﬂdx] [ IVaz — x?dx =%\Ia2 ~ x? +%sin‘1£+C}

a

2

3 6
- 6 36— (x - 6)2+%sn“[x_6ﬂ +[EM+§sin-‘iH
0 3

6 2 2 6

2 3

=2

_%\/36 9 +18sin”" (—%} —185in‘1(—1)] [185m‘1 1 ——\136 -18sin™" ;]}

_ 2{ X—6 [6-(x-6) +183in-1[%6]]:{g\/ﬂﬂssw%ﬂ

2 ——v"—+183|n sm(—g] 18sin” sm[—zﬂ {183|n smE——x/_ 18sin” mnﬁ}}

1 s . T N I
{ —— =S|n[——J,—1 =S|n[——],1 =sin—,— =sm—]
2 6 2 22 6

o2 ) o2 ]

= 2{[_6‘2/§ + 12;:} = 6327 + 247:}
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= —6x 33 +24n =241 - 183
Hence, required area = 24n — 18+/3 sq. units.

S$32. Given, equation of two circles are
X2+ y’=9 ()
which has centre (0, 0) and radius r= 3 and

(x—3)2+y2=9 ... (i)

which has centre (3, 0) and radius r=3

Now, we find points of intersection of two circles.

Putting y>= 9 — x? from Eq. (i) in Eq. (ii), we get

(x—3)2+9—x2=9

= (x=32-x2=0
= X+9-6x—-x>=0 X+ y=9 =9
= 9-6x=0
= 6x=9
o X' < (&lei
= X = —
6
3
= X = —
2
vy'
3 3’
- — 2 =0 _y2=0_| 2
when x 2,then y?=9-x2=9 [2J
:9_2:2_7
4. 4
y:—_|- zzis\/g
4 2

Hence, point ofiintersection of the two circles are

3] = [5630)

2" 2 2 2

Now, we sketch the required region

Now, required area

= 2[‘[03F2ydx from equation of circle (i) + j;zydx from equation of circle (i)]

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 22



= Z[Emmdx+ Ezmdx] [ j mdx=%\/a2 - x? +62—23in_1§+c}

Required area

2{)(;3 9—(x—3)2+§sin“(x—_3ﬂ +[£~Jg—x2+gsin‘1£i| }

3 2 2 3 3/2

3o _ 2 3
2[ 2 -3 g_(ﬁ_sj +gsin“[ 2 3]—%sin"(—1)}

2 2 3
+2{0+gsin‘”(1)—§1’9—g—gsin*(l.gﬂ
2 4 4 2 3 2
2| 200 Qaim( 1) S| o 2 BT 0 (1]]
4 4 2 2) 2 4 4NV 4 2 2

Now, we know that —l = sin[—EJj — sinZ and 1 = ssinE
2 6 2 2 6

4 6 27727476

—18\/5_18n+18n_—9\/§
4 67 %2 2

-3n+9n =

5

6n——— | sq. units.
" 2) :

$33. Firstly we draw aisquare formed by the lines.x=0, x=4 and y=0 and y =4 after that we draw
two parabola which intersect each otheron the square such that the whole region divided into
three parts.

Let ABCD be the square whose sides are represented by following equations:
Equationof OAisy =0
Equation of ACis x = 4
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Equation of BCisy = 4
Equation of BOisx =0

First, we find area of the region bounded by curve y? = 4x and x*>= 4y.

Solving equation y? = 4x and x? = 4y simultaneously,
2 2
){x_] = 4x
4

4

X _4x =0
16
x(x*—-64) =0

xX(x—4) (x*+4x+16) =0
x =04
y =04
4
= |, (2= y,)dx
as (x, y,) lie on y? = 4x and (x,, y,) lie on x* = 4y

2

2J/x and y1=%
2 x —— |d.
fla =)o

- 4
- Z_sz;z_ﬁ]
5 0

Y, =

L Y

X =4y
g| v=4 2=
\ c 4x
=] <
1 ]
= E
> X
Ol y=0 |A

3 12
B 4
4, 3. xa] 4 4y 64)
X" ——| =|| = (4)" . —~=<|-(0-0
.3 12 |p 3 ) 12 ( )
= i.(22)3’2 _E =i.(2)2 _%
3 12 .3 12
_ 32 16 16 .
= — —— =-=.8( units
3 349
.16 : :
Area bounded by curves y? = 4x and x* = 4y is 3 sa- units . ()
Now, we find area bounded by curve x> = 4y and the lines x = 0, x = 4 and X-axis
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4
_ 4 x2 _ X3 _ 64 _ 16 . ..
= JD de = [E:L —E—? sq. units. (ll)

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

- [\ = [ %y

3
[T sa 16
[121 12 Ssq.unlts .. (iii)

From Eqgs. (i), (ii) and (iii), it is calculated that area bounded by the parabolas y? =4x and x* = 4y
divides the area of square in three equal parts.

S$34. Given, equations of parabola and line are

y2=x .. (D)

which has vertex (0, 0) and axis along X-axisand x + y =2 .. (i)
x|12]|0
0]2

Line passes through the points (2, 0) and (0, 2).

Now, we sketch the graph of required region.

Now, we find the points of intersection of two figures. Putting x = 2 — y from Eq. (ii) inEq. (i) we

get
y=2-y

= y’+y-2=0

= y2+2y-1y—-2=0

= yWy+2)-1y+2)=0

= -1 +2)=0 X -

= y= 1%0r -2

when y=1,then x=2 - y=1and when y =-2, then
X=2-y=2-(-2)=4

Points of intersection are (1, 1) and (4, =2).

Now, Required'area

fz(x dy from equation of line) — (x dy from equation of parabola)

. 2 3]
2_y-y?)d =[2 —y—-y—}
[@-y-yady=|2y-F -5
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S35.

I
N
|
|
_|_
(o)
|
I
I
o0
|
I
|
I

6 6
= 2r_9
6 2
. 9 ,

Hence, required area = ) $Q. units.
Given, equations are 4y = 3x? .. (i)
which is a parabola with vertex (0, 0) and axis along y-axis.
and 3x-2y+12=0 . (i)

is a straight line.

Consider the equations of line 3x-2y+12=0
X |4 |-2
y | 0] 3

Line passes through points (—4, 0) and (-2, 3).
Now, we find the point of intersection
Putting 2y = 3x + 12 from Eq. (ii) in Eq. (i), we get

2 (2y) = 3x2 3x=-2y+12=0

= 2(3x+12) = 3x?
= 6x+ 24 -3x*= 0
= x?-2x-8=0
= X>—4x+2x-8=0
= x(x—4)+2(x-4) =0
= x+2)(x—4)=0

X =.—20r4
When X=-2,
then 2y = 3(-2)+12=6
= y=3
and when X = 4,
then 2y = 3(4)+12
= y =12

Points of intersection are (-2, 3) and (4, 12).
Now, we sketch the required region

Required area = .[42(3" dx from equation of line) — (y dx from equation of parabola)
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3

4 3x+12 x?
I ax
2 2 4

) _3x2+12xT _[SXT
4 2], 12,

- 2 4 3 4
= 3L+6xi| _|:X_j|
L 4 2 L4412

[(12+24)-(3-12)]-[16 + 2]

dx —_[_42

=36+9-18
= 27 sq. units
§36. The equations of the given curves are
X2 = 4y .. (i)
and X=4y—-2 . (i)
Eq. (i) represents a parabola with vertex at the origin and axis along positive direction of y-axis.

Eq. (ii) represents a straight line which meets the coordinate axes at (-2, 0) and [o%)

respectively.

To find the points of intersection of the given parabola and the line; we solve Eqgs. (i) and (ii)
simultaneously.

ie., (4y — 2)? = 4y
= 16y?2 + 4 — 16y = 4y
= 16y°—20y+4=0
= 4y’—5y+1=0
= @-ny-n=o0 =y=17%
Putting the values of y in Eq. (i),
we get x =-1, 2. X'
The points of intersection.of the given / (=1, 0) © Ax (2,0)

parabola and the line are (2, 1) and (- 1,1/4).

The region whose area is to be found out is shaded'in figure.
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Required area A is given by

2
A= [ (y,-y)dx

2
N A= 2(x+2_x_Jd
"\ 4 4
, . , , X+2 x?
= [ P(x,.y,) and Q(x,, y,) lie on Egs. (ii) and (i), respectively y,= 4 and y, = T]
x* 1 xaT
= —_—t X ——
- A [8 2”12,
_ [4 2 8} [1 1 1}
= A= | —+—-—-— || === +-—
8 2 12 8 2 12
. _ (48+96-64) (12-48+8) 80+28
96 96 ~ 96
= @:E Sq. units
96 8
$37. The given curves are y? = 4ax . (i)
and y=mx ... (i)

Clearly, y?=4axis a parabola, passing through the origin.

and y = mx is a line passing through the origin.
Putting y = mx from (ii) in (i), we get AY
m2x? = 4ax
= x(m?x —4a) =0
4
= x=0orx= —62
m > X
Now, from (ii) x=0
= y =0
and X = 4—32
m
:> 1 4_3
Y m
- - , , 4a 4a
.. The pointsiof intersection of the given parabola and the chord are O (0, 0) and A| —, -
m

Draw AP 1 OX

Required area = (area OBAQO)

4a

= [ (v, - y,) o
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4a 4a

= L;?T_Z(y for the parabola) dx — jom_z(y for the line) dx

4a 4a
= jomz 2Jax dx — _L;n2 mx dx

1
N
o
| N
—
>
M| o
| S—
[=] 3M|
|
—
2
\~]
| S—
3M|

_ ’4\/513%_2_1662]
3 md 2 mt
RER)
am* m

= 832] sq. units
3m?® '

2
Hence, the required area = {Sis] sqg. units
3m
$38. Given curves are y=x?+1 or x*=y-1 ()
and y =X ... (i)

Curve (i) is a parabola having axis x = 0 and vertex (0, 1).

Now, AOBD is the region bounded by the curve y =%, the y-axis and the abscissary = 0 and
y=2.

Area of AOBD = || xop dy = [ ydy [+ From (i), x = y]

y2 s
= [Z<|n= —=0 =2 sq. units.
7502

Also the region ABCA is bounded by the curve x = ./y —1,.the y-axis and the abscissa y =1 and
y=2.
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[ x> +1=y = x=+,/y —1. But x >0 for the part AC of the parabola]

The area of the region
AY

2
ABCA - L X dycume{,') y=i+1

=r
- D y=2

B C
3
(=1
3 A(0,1)
2
3] 0 E F y=0
= EI:‘]Z _0_
3
= Z $q. units
5 SO .
Hence, the required shaded area = Area AOBD —Area ABCA =2 — % = % sq..units.

Second method:
Required area = area OACEOQ + area ECDF — area of AODF

= j; Y curveliy ax + Lz chdX - Jj yODdX

j;(xz +1)dx + Lz 2 dx — Ijx dx

5] e 5]
=|—_ 2 e ' N
3 x0+ [x]3 >,

= %+1+2—2] sq. units = % sq. ‘units.

$39. Given, equations of two circles are
@+ 2 = 0
and (x —2)2 +y2 =4 .. (i)

Comparing both Egs. (i).and (ii) with standard formef equation of circle i.e., (x—h)? + (y—k)>=r?,
where (h, k) = centre'and r = radius, we get
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Circle with Eq. (i) has centre (0, 0) and r= 2 and circle with Eq. (ii) has centre (2, 0) and r = 2.

First, we sketch the required region. AY
Now, we find the points of intersection of the two circles.
Subtracting Eq. (i) from Eq. (ii), we get 5 (1,J§)
x=22-x2=0
= X°+4-4x—-x>=0
- 4—4x=0 X =2\ o o2 » Ja¥
= 4x = 4 -1r
= x =1 2 (1-43)
Putting x = 1 in Eq. (i), we get
1+y>=4
= y?=3 vy
= y = i\/g

The two circles intersect each other at the point (1, J3 yand (1, — \/5)

Now, area of shaded region

2 Hj y dx of circle(ii) +j y dxof circle(i)H

= 2[£\f4—(x—2)2dx+ _[2\/4—x2dx:| [ J'\/az —,\(2‘c;n'x=%2\1‘a~2 —x* +%2sin“£]

a
<=1 2
= 2 [’“2 4-(x—2)2+isin-1[x—_2)] +[ﬁ 4—x2+isin-‘i]
2 2 2 )], "2 27 2],

= 2{-){;2#4—()(—2)2 +2sin™ (XT_ZH +[£\/4—x2 +2sin‘1%] }

2 1

= 2

1 ._1( 1] . } [ 1 ._n}
——J3+2sin'| —— |—-2sin (-1 |+|2sin'1-—+/3 -2sin" —
A 2 = 2"F 2

= 2 —£+2$in‘1 sin{—ﬁ] —2sin™ sin(—ij +2sin"'sin~ - ﬁ— 2sin”’ sinE}
2 6 2 2 2 6

o (5] o 2)ee[z) B ()]
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[B?Tc - 2@] sq.units

Hence, required area = [%—2\/5] sqQ. units

$40. Given equation are
y? = dax ()
which is parabola having vertex (0, 0) and axis along X-axis and

X2 = 4ay .. (i)

which is parabola having vertex (0, 0) and axis along Y-axis.

First, we find the point of intersection of two curves.

2
Putting x = Z— from Eq. (i) in Eq. (ii), we get
a
X2 = 4ay
y2 ? [
- e s
4a
4
= 1;?—433/ =0
y3 J ‘FY]
—4a | =
- “/[1632 0
y3
= —43 =
= y=0or 1692 0
= y=0
or ¥y = 64a° = (4a)®
y =0or4a

Now, when y = 0, then
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Hence, the required area =

x2=4ay=4ax0=0
x=0
and when y = 4a, then

X2 = 4ay=4ax 4a=16a

X = t4a

Hence, the points of intersection are (0, 0) and (4a, 4a).

Now, we sketch the graph of required region

. Required area = fs [y dx from equation of parabola (i)] — [y dx from equation of parabola (ii)]

= EG(Z\G-J——gjdx

i 2 x* "
2 a’xafz____]
| \/_ 3 12a,

3 12a

—_ 4\/5 32 3/2 1662
- [T"“) @ ‘T]
[ 4\/a

32a’ 16a° 16a°
3 3 3

2

sq. units.

S41. The given equation of the two curves are

4x> +4y> =Qor x> + y* =

R R

- [ﬁ“a)s#z _54;33]_(0_0)}

2

y? =4ax =y =4ax = y = 2Ja-/x and x2=4ay:>y=:—
a
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Which is a circle with centre (0, 0) and radius, r =g and x> =4y - (i)

Which is a parabola with vertex (0, 0) and along Y-axis.
Next, we find the points of intersection of the two curves.

Putting x2 = 4y from Eq. (ii) in Eq. (i), we get

9
+ 4y = —
yiray =
or 4y +16y—-9 =0
= 4>+ 18y -2y-9 =0 =9
= 2y2y+9)-1(2y+9) =0
= 2y-1)(2y+9) =0
= y:lor_g
2 2
1 1 vY'
Now,wheny=5,thenx2=4y=4xE=2
= X = +/2
9 9
and when y:E, then x2=4y=4 5 =-18

= X*=-18

which is rejected as there is no real value of x exist.

Hence the two curve meet at point (\/f%) and (—\/5%)

Now, required area of shaded region

_ 1/2 3/2 .
= 2[_[0 xdy fromparabola + Jm xdy from cwcle]

. : o 112 3z |9 o
Required area’= Z[JO 2,/ydy + sz 1’2— y dy]
[- From equationof parabola xX?=4y = x = 2& and from equation of

circle x2+y2:2—,weget X = /g_yﬂ
4

3\
R O
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27" 9 9 . .2y "
=2 {2—}/3’2 ‘—} +|:Z ——y?+=sin” —y]

2
[ J.Vaz —xzdx=%\!az —-x? +%—sin‘1§+c ]

_ o 42-32, o 9 . 1}
| ANT 16 8 3
<320 gl
12 16 8 3
= ££ %_gsm 1} sq. units
6 8 4 3
S42. Given, curves arex? + y2 = 16 ()
and y2 = 6x ... (i)

x? + y?2 =16 is a circle with its centre at (0, 0) and radius = 4 units. And y? = 6x is a parabola with

its vertex at (0, 0) and axis y = 0.
We have to find the area of the shaded region.
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Putting the value of y? from (ii) in (i), we get AY
x*+6x—-16=10

M A (i)
= (x+8)(x-2)=0 f (2, 2J3)
= x=-8 or, x=2
X < > X
Now from (ii), = - o\ € 5‘ 0
= y2 = —48 X ’

= yis imaginary (2,-243)
and x=2 \A%

= y2=(6x2)=12

= y=+2J3

Thus, the points of intersection of the given curves are A(Z, 2\/5) and 8(2, - 2\/5)

Since each of the given equations contains only even powers of y, each one is symmetric.about
the x-axis.

Required area OADBO = 2 (area OCDAOQO)
= 2 (area OCAOQO + area CDACQC)

2 4
2 [JO ycurve (i) dx + _[2 ycurve (i}dx]

2 [j; J6xdx + j:\he - xzdx]

2

4
\f16 x2 +Esm X]
2 2 4

&

2{ i 22 +8$in'11—(2\/§+8$in'1 %)}

=9 8‘/_+4 —2{3 - )

=2 2\6{_ 8;) = 3(J§+4n) sq. units

Hence, '.~the required area = %(\/5 +411:) sq. units

$43. The given curves are X2 + y? = 8x ... (i)
and y2 = 4x ... (i)

The equation (i) can be written as (x — 4)? + (y — 0)? = 42, which represents a circle with centre
(4, 0) and radius 4 units. The equation (ii) i.e., y? = 4x represents a right handed parabola with
vertex (0, 0) and axis y = 0.

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 36



A rough sketch of the curves is shown in figure solving (i) and (ii), we get
X2 + 4x = 8x
AY
= X2 —-4x=0 P (4, 4)
= x=0,4

When x =0, y =0 and when x = 4, y = 4 (in first quadrant).

Thus, the points of intersection of the two curves are (0, 0) O& R (8,70}

(4,0)
and (4, 4) above the x-axis. The required area has been

shaded in figure.
Required area OPRQO =area OPQO + area QPRQ

Yy

= J:y dx (for parabola) + jfy dx (for circle)
4 8
= [ 2Vx dx + [, 47 - (x—4)dx

( y2=4x =y =2x and (x — 4)> + y? = 42 = y = /4% — (x — 4)? in the first quadrant)
2 3 ) 4
= 2[—x2] +[ N4 - tdt
37 ], o
‘(In 2" integral, put x—4 =t = dx =dt, when x=4, t= 0 and when x = 8, t = 4)

ar L[E & r]

42 0

= —g-><8+(0+8sin‘11)—(0+85in‘10)

= %+8-g—0 = %(8+3n) sg. units.
S44. Given, curves are X2+ y? =16 .. ()
and y? = 6x .. (i)

x? + y? =16 is a circle with its centre at (0, 0) and radius = 4 units. And y? = 6x is a parabola with
it's vertex at(0, 0) and axis y = 0.
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We have to find the area of the shaded region.
Putting the value of y? from (ii) in (i), we get

X2 +6x—16=0
= x+8)(x-2)=0
= Xx=-=8 or, x=2
Now from (ii), =-8
= y? = —48
= yis imaginary
and X=2
= y=(6x2)=12
= y=i2\/§

X =

P
<

Thus, the points of intersection of the given curves are A(Z, 2J§) and B (2, - 2J§).
Since each of the given equations contains only even powers of y, each one is symmetric about

the x-axis.

Area OADBO = 2 (area OCDAO)

= 2 (area OCAOQO + area CDAC)

BG

3

'2\/6 A

.02 _
\

3
8J§
3

3
2

2

2

2

2

|
|
|
&

23
N

_)=

Hence

2
X ] +|:5\/16—x2 +Esin“£]
0 2 2 4

Required area = area of the circle —

2 4
2 |:J-0 ycun.re (i) dx + _[2 ycurve (i)dx:[

2[j;Js7dx+j:J1e—x2dx]

4

|

2

o] +8sin 1= (2@ +8sin™’ %]}

4r— 23~ ]

4

3(\/§+4n) $g. units

%(\/3+41t) $q. units

area OADBO

= n.4? —5(\/§+41t) = %(87:—\/5) sq. units.
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$45. Given equation of ellipse and the straight line are

X .
?H;—z = 1 . ()
and X Yo .. (i)
a b
\ﬁ X2 2
©b) _y+%:=0
’ 62 bZ
b
X' X
0 Xy
-a,0 —+ =1
( )K @0~ a'b
(0.-b)
A 4
Yl

Ellipse with Eq. (i) has vertices (+ a, 0) and (0 + b) and centre (0, 0). while the line with Eq. (ii) has
x-intercept a and y-intercept b.

— Line passes through (a, 0) and (0O, b).

Graph of the above region is as shown in the figure.

Clearly, points of intersection are (a, 0) and (0, b).

Required area = f(y dx from equation.of€llipse) — (y dx from equation of line) ... (iii)

2

2

: Lo X

Now, equation of ellipse is —- +
a

y
?z“

2 2 2 2
x> a’—x
= L =5 =2
b a a
b2
2 — 2 2
= y—a—2(3 X%)

N y= gdaz_xz . (V)

and equation of line is g +% =1

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 39



Yy Xx_a-Xx
b a a
or y = E(a—x) - (V)
a
Hence, from Eqgs. (iii), (iv) and (v), we get
Required area = EE\}az - x? —g(a — x)} dx
= E[Ja\faz - x%dx —ja(a— x)dx]
al-o 0
2
[ J\/az “dx = @2 —x+ 2 sinX4c
2 2 a
B 2 a 27°
Area = b XJa? - x* + & sin" 5} - 2[ax —X—}
al2 2 alpb a 2.1
2 2
=2 2 _sin™ 1}—9[32 _a_}
alL?2 a 2
2 2
= 2 sin'sinZ —E(a—J [ 1=sinZ, s 1=sin"'sin E]
2a 2 a\?2
B [ba n] ab
— _X_ -—
2 2 2
_ xéb ab
4 2
_ (TI: 1) :
= | ——— |ab sq. units
4 2
$46. Given, region'is {(x, y): y? <4x, 4x2 + 4y> < 9}
Above region has a parabola
y2= ax (0
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which has vertex (0, 0) and axis along X-axis and a circle
4x2 + 4y2=9 .. (i)

or x> +y?=

n|©

which is a circle with centre (0, 0) and radius, r= %

First, we find the point of intersection of two figures. \f.
1

Putting y? = 4x from Eq. (i) in Eq. (ii) we get 45°+4y =9 [—\/E]

4x2+ 4(4x) =9

= 4x2+ 16x—-9 =0
= 4x2 + 18X — 2x—9 = 0 X
= 2x(2x+9)—-12x+9) =0
= 2x-1)(2x+9) =0
1 9
X=—o0r——
2
1
when X =—, then y2=g—x2=g—1=§=2
2 4 4 4 4
y=++2
9 9
- — = — _ w2
and x 2,theny2 4 X
= g__8_1:—_72£0
4 - 4
SO, X = — % is rejected as y?= —% is not possible.
Hence, the point ofiintersection are (%ﬁJ and (%— \/5]

Now, we sketch the required region.

Required area = 2[ fzy dx from equation of parabola +ﬁ;zy dx from equation of circle}

2
= 2[_[:2 2/ xdx + ij . f% —~ xzdx] { jdaz — x%dx = %\}az -x% 4+ ‘%ain‘1 [ij + C}

a
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27" 9 9  ox |
= 4[}(3’2-—] +2{x = —x? +—sin“—x}
3,  L2V4 8 3,

- Sl(4) o (o2 2) (1) 512

8 1 9 ., 1 9 ._11}
= | -X—=——-|+2|=sin" 1-—+2 ——sin” —
{sx{(\/i)z}afz} [8 RGPS
=[2 2{] [95|n'11——\/_——8|n %}
= —+2{g sin” sm——é—gsin"l}
3.2 2 4 8 3
42 [9 n V2 9. }
= 2| —-————=sin" —
3W2x2 182 4 8
= (_2\/5_@}4_9_7{ _gsin“‘ 1
3 2 8 4 3
_[zﬁ_é) 9n 9l
3 2 8 4 3
_[4\/5—3\@] on 9 .
=| —|+———=sinl =
6 8 4 3
:£+9_n_gsin“1l
6 8 4 3
Hence, required'area
(i %—gsm 1) sq. units
6 8 3

S47. Givenregionis {(x, ¥): X*+ y? <4, x+y=>2

The above region has a circle whose equation is

X2+ Y2 =4

[ 1= sinﬁ}
2
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with centre (0, 0) and radius 2 and line whose equation is
X+y=2

x|0|2
yl2|0

Rough sketch for the above region is given as

Point of intersection is calculated as follows

... (i)

X2+ y2=4 [ y=2-=X]
Y
X2+ ((2-x2=4
= X?+4+x>—4x =4
= 2x2—-4x =0
= 2x(x—2)=0
= x =0or2 X' < »X

when x=0,theny=2-0=2
andwhenx=2,theny=2-2=0
Points of intersection are (0, 2) and (2, 0).

Required area of region = _Lz [ydx from circle) — (ydx from'line)]dx

= [[Va—x* ~(2-x]ax [ xtay?mdy?—azgoy —Ja—x7 |

= Eﬂdx - f(2— X)ax

2 2
= [1\/4—)(2 ¥ sin-! i} —{2){—)(—}
0 0

2 2 2

{ Va7 —xax = {gﬂ 2’ (3)} ]

2

2 572
= [2\/4—)(2 +.2sin™ g] —[2x—x—}
0

2 o
= [;44—4+2sin“[§}—0-23in‘1 0}—{4—%—0}
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= (2sin‘11—0)—[4—i]

2
= 2sin'sint -2 [ 1 =sinE]
2 2
=21 2-72
2

Area of region = (n — 2) sq. units.

S$48. The given regionis {(x, y) : (x*+ y?) <1 <x+ y}
The above region has a circle whose equation is x> + y>= 1 and a line whose equation is x + y=1.
First, we sketch the region. The circle x> + y> = 1 has centre (0, 0) and radius 1. The line
x + y =1 passes through the point (0,1) and (1,0).

Shaded region is the required bounded region whose area is to be calculated. Now, we find
points of intersection of the circle and the line by solving their equations. We have

X2+ y2 =1 ()
X+y=1 .. (i)
Putting y = (1 — x) from Eq. (ii) in Eq. (i), we get v
X+ (1 —x)? =1 1
N O 1) "o
= X2+ + X2 —2x = 1 XY =1
2x2-2x =0
(1,0)
2x(x—1) =0 X'=_1 + 7 » X
= x=0 or 1 X+y=1
where x=0,y=1-x=1-0=1 ]
and x=1,y=1-x=1-1=0 Y'Y
Points of intersection are (Q, 1) and (1, 0).
Hence, required area ="Area of shaded region = = Eydx (from circle) —Eydx [From line]

= _E[x}‘l—xz —(1—x):|dx

1 2 1
= [541—,\(2 +%sin"x} —[X—X—J
0 4]

2 2

2
[ f a’—x2dx = %Jaz —x? +%sin‘1 X +C]

a
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(%sin*‘l]—(ﬂ—%) [~rsin"0=0]

1 o, 1 [ . _ .n]
= —.sin"'sin——— sosin'1=sin"'sin—
2 2 2
= 1.E_1—[£_1)S units
22 2 (4 2)™

$49. From the given region, we observe that the two equations are y =| x —1| and y =+/5 — x?

Using definiti X if x>0
sing definition, |x| = X, i x <0
Wit ] x—-1 if x=1
rite =|x=1|=
y =l | —x+1 if x<1

Sketch all the above figures and find the required area.

Given region is

{(x.y):Ix=1<y<y5-x}
Above region has two equations v
y =|x—1]and y= v5-x*
_[x-1 if x>1
4 1-x, if x <1
vy
Also, otherequation is y =+/5— x*
Squaring both sides, we get
y2=5-x’arx?+y?=5
It is a circle with centre (0, 0) and radius I = \/E .
Now, we sketch the graph of required region.
Now, we find the point-of intersection of the curves.
We have y=1-x ()
y=x-1 ()}
x2+y2=5 .. (i)

Points of intersection of Eqgs. (i) and (iii),

Putting y = (1 — x) from Eq. (i) in Eq. (iii),
We get
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X2+ (1-x)?=5

= X*+1+x2=2x=5
= 2x°=2x-4=0
= x*-x—-2=0
= X2=2x+x—-2=0

= X(x=2)+1(x-2)=0

= x+1)(x-2)=0
= x=—1o0r2 but x =2 rejected, as x<1
= 2x*-2x-4 =0

Now, when x= -1, then

= y?=4

or

<
1l
H
N

= Points of intersection are (-1, 2) and (-1,—2).
Points of intersection of Eqgs. (ii) and (iii).

Putting y = x — 1 from Eq. (ii) and (iii), we get

X+ (x—1)2=5

= X2+ x241 -2x =5
= 2x°—2x-4=0
= xX—x—-2=0
= x=-2)(x+1)=0
= x =—1or2 but x=-1 rejected as x= 1.

Hence, the two curve intersectat (2, £ 1).

Now, required area

Eydx from circle - J11(y =1- x)dx —f(y = x —1)dx

f1x/5—x2dx - £1(1—x)dx —f(x—‘l)dx

2
{ Idaz— x2dx =£\/a‘°'—x‘°' +a—sin‘1£+C]

2 2 a

[%ﬂ+%sin‘1 %I - [X_x?z]11 —[X——x]
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. 5 .,2 1 5 . 4 1 1 3 1
=1+—sin —=+—x2-——=sin"' | ——= || =+—=|[-| 0+—=
2 J5 2 2 5 2 2 2

= 1+§sin‘1%+1+gsin“(i5]—2—% [+ sin™'(-0) = —sin™"0 |
= —1+E sin“i+sin‘11
2 2 J5 5

. .| 5( .. 4 2 1)1 .
Hence, required areais | —| sin" —+sin" — |- —| sq. unit
2 J5 5) 2

$50. _ L x* y* X y}
The givenregionis {(x,y): —+—<1<—+ =
giv gion i {(x y) 9 “ 7 3-1— 2

Above region has two figures whose equations are

Which is an ellipse with vertices (£ 3, 0) and (0; £2)

il:‘]

and +
3 2

Which is a straight line.

Comparing Eq. (ii) with intercept form of the line — #

o | >
o=
I
—

where a = x intercept and b = y intercept
We get a=3
and b =2

Line cuts X-axis at (3, 0) and Y-axis at (0, 2).
Also, vertices of ellipse are (+3,0) and (0 £+ 2)
Using statements (iii) and (iv), we get that ellipse and line intersect at (3, 0) and (0, 2).

Now, we sketch the required region

... (i)

... (iii)
.. (iv)
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Now, required area

YJ
= _E(ydx from ellipse — (y dx from line)

3

o (55

%E\/Q—xzdx—gf(:’v—x)dx

[ [dfa2 = xtdx =2 Ja? —x* +8728i”_1 [iﬂ

2 a

EPSin‘1 1 —gsin‘1 0] —2{9 - g}

3|2 30 2
=2 gsin“sinf—o}—gxg [ sin“1=sin“sin£:£}
3|2 2 32 2 2
- g ngi|_3
31272
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S51.

1l
w
N
N a
I
—
—

Hence, required area = 3[3 - 1] sQ. units

The given vertices of AABC are A(2, 5), B(4, 7) and C (6, 2). Plotting above points, we get the

required triangular region as follows

Now, we find equations of sides AB, BC and CA We know that equation of the line passing
through the points (x, y,) and (x,, y,) is given by

Y2 =Y
—_ = ——(X—X
Y=Y, Xz_x1( 1)

Using above result, the equations are
calculated as follows

Equation of AB whose points are A(2,5)
and B(4,7)

5-g 2

y=5 =7 (x-2)

= y—-5=x-2

= y =x+3 . (1)

Equation of BC, whose points are B(4, 7)
and C(6, 2).

7—_—5 x—4
y=7=—> (x-4)
-5x
= y=—7—+1047
2
_ —5x4+34
or Y= g

X" 1 1 1 | 1 1
%

—7 -6 =5 —4'=3=2 —1

Equation of CA whose points are C(6, 2) and A(2,.5).

y-2 = = (x-6)

-4
—_ —:S_X+E+2
= Y =74 "%
-3x+18+8
= y =f
B -3x+26
= y = 2

I
I
:
6
E

... (i)

... (iil)
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S§52,

Hence, the required area is given by
= Area ABED + Area BEFC — Area ADFC

[ (x+3)ax+ f(%)d - EMO'

12 + 57 - 48+2—7—39—§+13
2 2

= —5+ 12 =7 sq units.

Hence, required area = 7 sq. units.

[x_2+3x]4 +[34x 5% ] _[—3){2 s 26;(]6
2 2 2 4 4 8 4 2

(8 +12) (2 + B)] + [(102 — 45) — (68 — 20)] - [(-_

108

8

4

156
+

_]_(__

j:y dx from Eq. AB + Lsydx from Eq. BC - J:ydx from Eq. AC

3
2

2)

Given, vertices of AABC are A(4, 1), B(6, 6) and C(8, 4). First we plofthese vertices and get the

required triangular region.

We know that equation of line passing through the points.(x,, y;) and (x,, y,) is given by

Yo =Y Y
_y = —(x-x y
y y1 X, — X, ( 1) L_ ,
, B (6, 6)
Using above equation, we find equation of sides-of - 6
AABC. -5
Equation of side AB whose points.are A(4, 1) 4 . C (8, 4)
and B(6, 6) is given below 8 I
5 .2 A I :
y—1 =E(x—4) - (4’1). : E
X: < | L 1 1 ] ] ] I ] 5 X
5x 220 o 1 __1 2 3 45 6 7 8
= y = +1 D E F
2 - 2
= - 5x—18 R0 [~
2 v Yr

Equation.of side BC whose points are.B(6, 6) and C(8, 4), is

-2
6 = Z(x-6
y-6=— (x —6)

= y—6 =—x+6

= y =—-x+12

- (i)
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and equation of side CA whose points are C(8, 4) and A(4, 1)

is
-3 3
-4 =—(x-8 —4=—(x-8
y-4=—Kx-8 = y-4=_2(x-8
. , o 3x-24
y=% =7y
_3x-24
= y=—7
3x -8
y == .. (i)

Now required area of shaded region

= Area of ADEB + Area BEFC —Area of ADFC

= j:y dx from eq. AB + J}fydx from eq. BC —jfy dx fromeq. AC

- f[sxg18]dx+ [ (12-x)0x - f(3x4_8]dx

- %f(5x—18)dx+f(12—x)dx—% [(3x-8)ax

[5x%  18x | 2T [3x? 8x|
SN IREAL N D VA N oS
4 2 2 s 8 4 |,

L2 6 278 2 8
— SL—QX] +[12x—x—} —{3)( TZX}
4 4 2 1s 8 4

= [(45 - 54) — (20 — 36)] + [(96 +32) — (72 — 18)] — [(24.~ 16) — (6 — 8)]
= [(-9+ 16) + (64 — 54)= (8 ¥ 2)]

= [7+10-10]=7

Hence, required area = 7 sq. units.

S§53. Given, equations of lines are

2x+y =4 ()
3x—2y =6 .. (i)
x-3y=-5 .. (iii)

First, we sketch the required triangular region. Now, the line 2x + y = 4 passes through the points
(2,0)and (1, 2), the line 3x - 2y = 6 passes through points (2, 0) and (4, 3) and the line x—3y=-5
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passes through points (1, 2) and (4, 3).

A Y
Graph of triangular region is shown below. 5
Now, solving Egs. (i) and (ii), we get
2(2x+y =4 : o
(2x +y =4) A 4
= 4x + 2y =8 R !
-2y =6 | i
e — Xl'_" 1 1 1 1 1 1 : 1 L
7x = 14 5 4-32-1| 1 2%¥3 4 5
-1 B(2,0)
= X=2 - _o
y=4-2(2)=4-4=0 - -3
Lines 2x + y =4 and 3x — 2y = 6 meet at the point B (2, 0). - —4
Again, solving Egs. (ii) and (iii), we get [0
3(x — 3y =-5) y'
= 3x—9y =-15
3x—-2y =6
-7y =-21
= y=3

x=33)-5=9-5=4
Lines 3x—2y = 6 and x — 3y = =5 meet at the point C (4, 3).

Solving Egs. (iii) and (i), we get

32x+y =4)
= 6x + 3y =12
x-3y=-5
= X ~1
S 1;5 =%=2

=.. Lines2x+y=4and x -3 y=-5 meetat the point A (1, 2).
Hence, required area = Area of ADFC — (Area of AADB + Area of ACFB)

= f yACdx -—Lz yAde - E yBCdx

_ L“(" ; > de ~[F(4-2x)0x - J:(_sz_ s)dx
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2 4

4 2
= 1{X—+5x} -[4x-x2]$-1[3x -64
3 2 1 2 2

2

- %M§+2OJ—(%+5ﬂ—[(8—4)—(4—1)]—% [0 (6 -12)]
- %[23-%}—(1)—%(0%)

= %x42—5—1—3=§—4=% sqg. units

S54. We have to find the triangular region area whose equations of sides of triangle are given as

y =2x+1 ()
y =3x+ 1 (i)
=4 .. (i)

First of all, we sketch the graph of the triangular region. The line y = 2x +1 passes through points
(0, 1) and (1, 3) and the line y = 3x + 1 passes through points (0, 1)and (1, 4). Graph of the
required region is given below.

C(4, 13)
L
'S (4, 9)
X=4
|= 1 1 1 H 1 :X
5 4 -3 4 "
-5}
_‘]O_
_‘]5._
!FY'

We have to find the area of AABC shaded above.
Now, solving Egs. (i) and (ii), we get

y=2x+1
y =3x+1
=—-x+0
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S55.

or x=0 = y=200+1=1

Lines y=2x+ 1 and y = 3x + 1 meet at the point A(0O, 1).

Again, solving Egs. (ii) and (iii), we get

y =3x+1
= y =34)+1
= y=12+1=13

Lines y = 3x +1 and x = 4 meet at the point C (4, 13).
Solving Egs. (i) and (iii), we get

y =2x +1
= y =24)+1
= y=8+1=9

Lines y = 2x +1 and x = 4 meet at the point 6(4,9).
Hence, required area = Area of AOHCA — Area of AOHBA

f(sx +1)dx — _E(Zx +1)dx

[ 3x2 T [2){2 T
= +X| - + X
L 2 0 2 0

= _@+4]—[16+4]

=24 +4 -16-4 =8sq. units.

Firstly plot the given lines and find their point of intersection.
Given equation of lines are
3x—2y =-1
2x + 3y =21
x—58y =-9

Solving Egs. (i) and (ii) as follows; we get
2(3x -2y =-1)
3(2x + 3y =21)

= 6x—4y =-2
_B6xx9y = 63
-13y =-65

[+ x =4]

[ x =4]

- (i)

... (ii)
... (iii)
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y=13 =%
Putting y = 5 in Eq. (i), we get
3x—-2y =-1
3x-10 =1

3Xx=9 = x= 9 =3
3
Lines (i) and (ii) intersect each other at point (3, 5).
Now, solving Eqs. (ii) and (iii) as follows, we get
1(2x + 3y =21)
2(x—5y =-9)

2x + 3y =21
2x ¥+ 10y = + 18

13y = 39
239 _,
Y=33 °

Putting y = 3 in Eq. (iii), we get
X=-5by=-9 = x-53)=-9

x-15=-9
X=-9+15=6
x=6, y=3

So, lines (ii) and (iii) intersect each other at point (6, 3).

Now, solving Egs. (i) and (iii), we get
1x3Bx=-2y=-1)
3% (x—5y=—9)

3x~ 2y = -1
_3x +.15y = F 27

13y =26
=%,
Y73 7

Put y =2 in Eq. (iii), we get
x=5(2)=-9 = x-10=-9

X=-9+10 = x=1
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So, the lines (i) and (iii) intersect each other at point (1, 2).

Now, we draw the rough sketch of these lines as

Ya

Now, required area of triangle
Area of (ABED) + Area of (BEFC) — Area of (ADFC)

[y dx from Eq. (i) + [ ydx from Eq. (i) ~ [ ydx_from Eq. (i)

f3x2+1dx+£521:—32xdx_fx+9dx

3]
[~ 2 3 28 2 6

= 1y3x +x] +1[21x—2x ] —1[X—+9x]

21 2 1 3 2 1+ 512 1
_ 1 (£+3]—[§+1ﬂ+1[(126—36)—(63—9)]—1[(18+54)—[1+9H

21\ 2 ) \2 3 5 2
_ 1 §—§}+1[90—54]—1[72—E]

20 S 5 2
- A28 L) 1128

2.2 3 5. 2
= 7+12 §
= S 2
_ 14+24-25
- 2

13 )
= — Sq. units

2
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$56. Here we have a triangle ABC whose vertices are A(3, 0), B(4,5), C(5, 1).
Equation of the line AB passing through A(3, 0)and B(4, 5) is

5 o AY B (4, 5)
y—0—4 (x-3) = y=5(x-3) .0
Equation of the line CB passing through C(5, 1) and B(4, 5) is fa“
4 5 N
y—-1=—4(x-5) = y=-4x+21 ... (i)
Equation of the line AC passing through A(3,0)and C(5,1)is O A3, 0)
y-0= ; c;(x 3) = y=%(x—3) .... (iii)

4 5 a8
Area of AABC= [y,dx+ [y,dx—[y,dx
3 4 3

j(Sx —-15)dx +_T(—4x + 21)dx —i%(x —3)dx

4 2 5
= 5i—15x} +(—2x2+21x)i—(x -%].
2 3 43

= | (40 — 60) — [?- 45]} +[(-50 +105) —(~ 32 + 84)]

|($-2-6-2)]

( ]+(3) 1) = —sq unit

$57. Equation of the line AB where A(x,, y,) = (=1, 0), B(x,, ¥,)= (1, 3)

AY
y—O—?;—O(x+1) = y=%(x+1) 0.9

Equation of line BCywhere

C(3,2)
B(x, y).=(1,3) and C(x, y,)=(3, 2)

2-3, . x=2

y>3= 22 (x - ) y

A(=1,0) (@] L M

-1 1 7
—3=— -1 = —— X+ —
= y 2(X ) = Yy 2%X*3

Equation of line AC where A(x,, y,) = (=1, 0) and C(x,, y,) = (3, 2).
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y—0

_2-0 1
—3+1(x+1) = y-z(x+1).

Limits: forthe area of AALBare x=-1,x=1.

forthe areaof [\ BLMCare x=1, x= 3.
forthe areaof AAMCare x=-1,x=3
Area of AABC = area of AALB + Area of trapezium BLMC — Area of A AMC

§58. Required area of

£1yﬂﬁdx N fyscdx - fyacdx

3 1 1

= —[2]-=[-10]-—=[8
5 [2l= 5= 101- (8]
=3+5-4=4 5q. units.

AABC = area ADEBA + area BEFCB —area ADFCA

Equation of ABis
Equation of BC is

Equation of ACis

Solving (ii) and (iii),

we get
Solving (iii) and (iv);

y=x+1
y=-—-x+7

Y= 3

x=3, . OE=3

. ()
.. (i)
.. (i)

. (Iv)
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we get, x=4, - OF=4

Solving (ii) and (iv),
we get x=1, .. 0D=1
Now area ADEBA = LS Y 2 OX
- ™ =t
. T -
= L (x+1)dx = [?+ xl
» X
O » E F

= (g+3)—[1+1] =6
2 2
area BEFCB = j:yBc dx = I:(—x+7) dx

2 4
= [—X—+7x] - (-8+28)-(-9+21] =1
2 3 2 _ 2

area ADFCA = L4yAc dx = j:(g + g) dx

, . .
[X__,_gx] =(E+@]—[l+é}
6 3} 6 3 6. 3

15 15 45 15

6 3 6 2

From Eq. (i), area of AABC = 6+%—§ =2 sq. units.

$59. Given curves are y? <6ax and . x%+ y? <16a°

Now, solving both equations of the given curve, we get theiintersection point

x2+4 Bax = 16a?

F 3
= X2 + 6ax=16a? =0 (2a,2a4/3)
= x?+8ax—_2ax—16a®> =0 A
=  X(x*8a)-2a(x+8a) =0 r
= (x+8a)(x—2a) =0 X' O B(4a, 0) "X
= x =—8a,2a
Put x = - 8ain first curve it is not satisfied (neglecting) C

(2a,-2aV/3)

Put x = 2a in first curve, we get (y = +2a+/3) |

YJ
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Required intersection points (23,28\/5) and (28,—28\/5).

Required area= Area of curve OABC

2 [Area of curve OAP + Area of curve APB]

= 2[_[028\/63xdx + _[:: J16a? - x? dx]

2a 4a
= 2{\/@[3x3’2} +B\/1632—x2+?azsin“i} }

3 0 46 2a

2 2
2{@%(25')3’2+[%xi—a2a\/_—1sa XEJ}

2 2 6

J2

= 2| Y2.23"2.2./2.8%% 1 48%r — 282 3—%&2::}

e

2
= 2 ia2 +82ﬂ—262\/§}

3

2
16;/562 +16: T4 f3a

2
4\/§a2+166 T

3 3
_ 4 e, 16a°n
= J§ 3
$60. Given curves are y = log, x ()]
y =2 ... (i)
Given lines are X = % and x=2

Hence shaded part is the region bounded by curves (i) and (ii) and the lines x = % and x = 2.
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le(yz—y1)d"

2 b Y /
E

2 . %
= Jl[ycurve(ii} _ycuNE(f}]dx / Xx=2
2
/X /ﬁ= IOgex

Required area BCDEFAB

Ao

20 < 2 »
= L(z -Iogx)dx > ol c A(1,00 |67 x
2 B
2" i /
) [logz_(XIOQX_x)]1
> Yy

(i—Zlog2 +2) [£—1I091+1J
109

log 2

4-J2 3 5 . (1] ]
= +——=—log2 | sq. units. ‘slogl —|=-log2
(Iog2 2 2% ] g [ \2 2

$61. Here, we have
y=sin?x and y = cos?x

A, = Area of curve sin? x

= Isin2 xdx :11(1—003 2x)dx
0 29 > X
_1( _sin2x]’t
2| 2 |, \ y = sin’
1(_ sin2n\.=m . O
= —|n- = — ...(I) 1 | |
2 2 2 O T 1 1 > X
LI L i
and A, = Area of curve-cos? x 4 2 4
= Icos2 xdx :1_[[1 + cos 2x]dx
] 20
1 sin2x|" 1 T
= — = — +0)=— . (ii
2[ 2 ] (r+0)=3 "
A _ n/2 1
A, w2 1
A A =11
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$62. Area Bounded by x=0and x = % y

A ¥ =sin x
Jg. ; | 2n
A1=IS|nde=[_COSX]g ) | 3
0 -
32 \—/
[ T
- A y = sin 2x
- 1
= __+1 - — n L
-3+1-3 7 )
3
% T
A2 = Isin 2de=_|:0082xj|3
0 2 ;

=—1 cosz—n—cosoﬂ
2| 3
=_1’_1_1]_§
2l 2 | 4
1
A a2
3
A, Af 3
A A,=2:3

$63. The values of sin x and cos x at different points lying between 0 to g are given below:

. 0 T T, T T

6 4 3 2

sin x 0] 0.5 0.716 0.866 1

cos X 1 0.866 0.716 0.5 0
With the help of these points, we draw agraph. These two curves intersect each other at x = % .

At the paintof intersection, we have
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. n
sSin X = COs X = X=Z

Required area = Area OACO + Area ACBA

EM y,dx + _[Zf y,dx

wid4 w2
I sin xdx + j cos xdx
0 w4

w4
0

2
/4

= [-cos x]7" +[- sin x]

P(x, y,)lieson y =sin x and
Q(x,y,)lieson y =cos x
y,=sin x and y, = cos x

= (_%jL1)+[1_%]=2_%:(2—\/§)sq.units.

S$64. Given vertices of triangle are (1, 0) (2, 2) and (3, 1). First, we plot these vertices to get the

required triangular region.

We know that equation of the line passing through point (x,¥4).(x,,y,) is given by

yz _y1

= X — X
Y=%= Xz_x1( 1) “—YB
Using above equation, we find the equation of sides of AABC. B (2, 2)
2
Equation of side AB whose points are.A(1, 0) and B(2, 2) is cGA)
- -1 ,
2 I
-0 =- =1 ¢ i | >
y D X% 0, X
= y=2x=2 (i) "(1,0)
Yl‘

Equation of side BC whose points are B(2, 2) and C(3,1) is

-1
y—2 = T(X—Z)
y—-2==-x+2

or y=—x+4
Equation of CA whose points are C(3, 1) and A(1,0) is

1
y-1=> x=3)

.. (i)
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S65.

1 x-3
y= 2
x-3 x—1
+1=
2 2

= y =

Required area = Area of BAD + Area of BDEC — Area of AEC

... (i)

= Lz( y dx from equation of AB + E (y dx from equation of BC) —Ls( y dx from equation of CA)

[[(2x—2)ax+ [ (4-x)ax - f%dx

2P 2 3
[x2—2x]f+{4x—x—} —[X——i}
2, La 2]

- weo-oan gl eal 552

= 0+1+[E—6]-[§+1]=1+E-6—1
2 4 4 2

= 1_5_6—§ it

= > zsq.unls.

Given, vertices are (1, 3) (2, 5) and (3, 4).

First, we plot these vertices and get the required triangular region as follows.

We know that equation of line passing through two points, (x,,y,) and (x,, y,) is.given by

Yo=Y, Y
— = = - (X—X r'y
y y1 x2_X1( 1) 8(21 5)
»
Using gbove equation, we find equation of sides of kA C (3, 4)
triangle. !
- 3 : |
Equation of side AB whose points are A(1, 3) A
and B(2, 5); is -21(1,8) |
2 B
y_3= —(X—1) X'e D] IE _F | ]
1 0 1 2 3 4 5
= y=2x-2+3
or y =2x+1 . (1) Y’

Equation-of side BC whose points areB (2, 5) and C(3,4) is

—1
y-5-= T(X—Z)

y—-5=—-x+2
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or y=7-x ... (i)
Equation of side CA whose points are C(3,4)and A(1, 3) is

-1
y_4=_—2(X—3)
xX-3
= y—4 = 5
— y = x;3+4
X+95
— y = 5 ... (i)

Now, Required area = Area ADEBA + Area BEFC — Area ADFC
= f(y dx from equation of AB) + E(y dx from equation of BC) — f(y dx fromequation of CA)

2 3 3X+5
= [ (@x+Mdx+[ (7 -x)dx - | X

{2){2 ]2 [ X2 T [x2 5X ]3
= | —+X| H|IX—— | —| St
2 1 2 s 4 2

2 R 2 3
=[x +x]; +[7x—x—} —[X—+2}
2 4 2

[(4+2)—(1+1)1+[[21-§]-“4‘”}‘[@*%'G*gﬂ

4+(9—9)—(2+5)=4+9—7
2 3

_8+9-14 3 "
=5 =3 9. units.
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