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AREA OF BOUNDED REGIONS (XII, R. S. AGGARWAL)

EXERCISE 17 (Pg. No.: 884)

1.
Sol.

Sol.

3
Sol.

4.
Sol.

Find the area of the region bounded by the curve y =x’, the x-axis and the line x=1 and x=3
x” =y is a upward parabola with its vertex at the origin

and x=1, x=3 is the line parallel to the y-axis, at a
distance x=1 to x =3 units from it.

Also, x* = y contains only even powerof x.

So, it is symmetrical about the y-axisis

. Required area=area of 4BCD «

3 23
:Ix:ab(= E [E—l]=9—l=E $q. units.
, 8§l \3 3) 3 3

Find the area of the region bounded by the parabola y° =4x the x -axis and the line x=1 and x=4.

y® =4x isa right handed Parabola with its vertex at the origin and x=1, x=4 is the line parallel to
y-axis at a distance of x=1 to x=4 units.

Also y* =4x contains only even power of y .

So, it is symmetrical about the x -axis
. Required area=area of ABCD

:j'ydxzjmcbmzjs/}m

372

= 2.{%}1 = %[(4)"’2 -(1)“] :—;-[8—]]

:>4 7 28 nits
— = . U g
3 3 .

Find the area under the curve y =+/6x+4 (above the x-axis) from x=0 to x=2

The equation of the curve y* =6x+4, is a parabola y

with its vertex at x =-2/3 . B
x =2 is the line parallel to y-axis at a distance of 2 units. (//—

Also, y* =6x+4, contains only even power of y /

So, it is symmetrical about the x -axis ' O 4(20) “60 ;\}()
. required area= I\f6x+ 4dx= |:(6x+4) ] %[(64\%4)3 1] 6@ C)

(3/2).6 K(b
=l[(6><2+4)33—(6><0+4)”2}=l[(16)3 :—(4)“]2‘[64 8]“_ Sq. "('%\' %’
4

Determine the area enclosed by the curve y =x°, and the line y=0, x= 2 Q
The equation of the curve y=x’, with the vertex at origin and the .\;%\ 4 @Q line parallel to

g
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y-axis at a distance x =2 to x=4 units,

Required area=area of ABCD ' B
1 4 x 4
:.[ydx:.[x;‘ﬁ':[j} Y
2 2 2 = 2 x=4
1 4 4 4 b
=21@'-@'] D(2.0) C(40)
1 1 ;
= Z[256—16] =7 %240=60 sq. units.
v
5. Determine the area under the curve y =+a” —x° , included between the line x=0 and x=4
Sol. The given equation of the curve, y =va* —x° y
y=a-x*, y+£=a . @@

20.)

x*+y’ =a’ represents a circle with its center at 0(0, 0) and
radius is ¢ units.

2 2 _ 4 x -+ —L >
Also x” +y” =a" contains only even power of x& y 0(0,0). 4(a.0)
So, it is symmetrical about the x -axis and y -axis.

Required area=area of O4B

S ‘

a ]

(T L (2)) o L w0

2 2 2 2

="J—sin"(1)=ﬂ—-><£=E v. Required area= " sq. units|
2 2 2 4
6.  Using integration, find the area of the region bounded by the line 2y =5x+7, the x -axis, and the line
x=2 and x=8
Sol. The given equation of the line 2y =5x+7.
5x+7
= (1
5 (1)
= S5x+2y=4 = %+7)’7:1
- I 4(20) B(80)
S5x+ 7

Since Required area= I dx = J

:%i(5x+?)dx=%{5x—;+7xl=2[[522‘i+56) [5 +14)]=-[(160+56) (10+14)] O .
= [216-24]=2x192=96 sq.units. %) {b

7. Find the area of the region bounded by the curve y° =4x and the line x=3 &6 Q
Sol. y* =4x is a right handed parabola with its vertex at the origin and x =3 is the @ara]le%‘y -axis
at a distance of x =3 units. Q Q

Also, y* =4x contains only even power of y \\O (&
So, it is symmetrical about the x -axis. §§ VQ
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Required area

3
=area of JAB +area of OAC =2area of OAB = 2Iydx
(4]

X%

= 2_3[2& dx= 4{;—] = 5[(3)“ (o)’ 3] = %.3\/5 =843 sq. units.

3

-

Evaluate the area bounded by the ellipse %+% =1 above the x -axis.

%ﬁ% —1 is a right handed ellipse with its vertex at the origin and the point of intersection (+2, 0)

and (O, 13). Also %—+3_-=1 contains only even power of x and y so, it is symmetrical about the

X -axis, y -axis respectively. y

2 2
Required area =2area of OBC = 2Iydx = 2I%J4—x3
0 (1]

:3EW&=3BE+%SEH_I[§HZ z0)4 G)B(Z 0y

A o (2] -2 2 )]

2

le3)

D(0, -3)

= 3[25in" (1)] =3, 2.% =37 sq. units.

Using integration find the area of the region bounded by the lines y=l+| x+1|, x=-2,x=3 and

y=0

The given equation of the curve y = l+| x+ 1|
{l+(x+1), when x+1>0 {x+2, if x=>-—1

“l1-(x#1), whenx+1<0 |-x, if x<-1

Required area= jydx= ]Ide» iydx
=2 -3 —

D(-2.0)C (=1,0)

] 2
=1 + =20 == l—2 + 2+6)— l—2
21, pN2 : 2 2 4 \2
——{_—3}+|:2+3]—3+£—i+12=£ sq. units. 0 \0
2|2 2] 2 & 2 2 c’)\,
Find the area bounded by the curve y =4—x7, the y -axis and the lines y=0, y =3 @
y=4-xor x’=4-y
The curve is symmetrical about y -axis and the curve does not lie beyond the ]ir@@ be%e when
y>4, x° is negative and x becomes imaginary. The shape of the curve is as in

Required area=the area between the line y = 0(x-axis) and the line y =\ N\ owr(bghaded region
0\ @
Q
R


http://cbs.wondershare.com/go.php?pid=5239&m=db

11.

Sol.

Wondershare

Remove Watermark PDFelement

https://millionstar.godaddysites.com/

-frar- [ i

= 312 - P(0’4) _,V=i
] . s <—%Z
:_2 4-3Y"? —(4—0)" e i
_2[( )-2( )14] . i e
= ?[] = 8] - T(—'}) = £ sq. units.

e
Using integration, find the area of the region bounded by the triangle whose vertices are
A(-1,2),B(1,5) and C(3,4)

Let the co-ordinates of A.B and C are (—1,2), (1,5) and(3,4) respectively

we have to find the area of AABC

Find equation of line AB y—5= [2 5]( -1)

3
y—SzE(x—])
2y-10=3x-3
3x—2y+7=0
Ix+7
T2

Equation of BC y-4= [ ](x 3)

1 5
y-4=—L(x-3)
2y—8=—x+3
x+2y=IT=0 ... (1)

11—x
" B

Equation of AC y—4 =[ 21

_:;]-(x—Ii)

y—4—-%(x—3) =2y-8=x-3

Xx—2y+5=0 .. (i) 2
:y=x+5 0 ’C)
: , ; 3 N

S cocaiiiasa [(3”7}1,4,][[112—::)&_!‘[%)& {O@b @)
A o] e 2] 2] «\\O“’@Qod
LMo S S
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14.
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:%[14-}- 22-4- 24] = %[36— 28] =4 square unit

Using integration, find the area of A ABC , the equation of whose sides AB, BC and AC are given by
y=4x+5,x+y=5 and 4y =x+5 respectively.

Given, 4x—y=-5 =1}
x+y=35 . )
x-4y=-5 e 4(0.5)

From equation (1) & (2), we get, 5x=0 = x=0.

Y

So, y=5. So, the required point 4(0, 5). B(3,2)
1,-1)C !
From equation (2) & (3), we get, 5y =10 LR ;
y=2and x=3 7 v N

So, the required point B(3, 2).
From equation (3) & (1), we get, —15x=15

0 3 3
x=-1 and p=1. So, the point C(-1,1). .. Required area= J-.V,ch*”ij.m‘&“ J-yg(__dx
-1 0 -1

0 3 3 2 0 5 3 2 3
=j(4x+5)dx+_[(—x+5)wc—lj(x+5)a'x= PRANDN/, 2 b S0 (B 1 e S
% : 4 2 N2 4| 2 »

0

=[o—(2—s)]+[[—%+15]—0]—i[[%ﬂs)—e—sﬂ 3+ %—6—%—3—%&1 units.

Using integration, find the area of region bounded between the line x =2 and the parabola y2 =8x.

»® =8x is a right handed parabola with its vertex at the origin and x=2 is the line parallel to y-axis
at a distance of x =2 units.

Also, y° =8x contains only even power of y .

So, it is symmetrical about the x -axis.
Required area y
=area of OAB + area of OAC =2 area of OAB )

2 2 3iz PP ‘LO:. .
= z]’ ya&r=2f2\/§\f;dx=4ﬁ.[;—2]o =¥[2“ 0] \(I\

SJ_I:ZJ_ ]=— $q. units

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

The given equation of the line
y=l=x (1)
“ y=x+1 = —x+y=1 = _l_x+%:1

Let AB be the given line, intersecting the x -axis at C(—l, 0)

. Required area

3 = |
= (area of CDAC +area of CBEC )= [ yd+ [ (~y)dx
=1
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= i(x+l)dx+:|i—(x+l)dr:{%:+x]: —["?ZHI

-

[ HeHG Lo T g B

Sketch the region lying in the first quadrant and bounded by y =4x*, x=0, y=2 and y=4. Find the
area of the region using integration.

)

X :Z y is a upward parabola with its vertex at the origin and y =2, y=4 is the line parallel to the

x -axis at a distance y =2 to y =4 units from it. y
w 1 g
Also, x~ = 1 y contains only even power of y .

So it is symmetrical about the y -axis

Required area= J’xdy j-J_ dy = [yJ IT

[(4)3'—(2)3“] [8 2J_] il 2J_ sq. units. ‘

Sketch the region lying in the first quadrants and bounded by y=9x>, x=0, y=1 and y=4, find the
area of the region, using integration.

.,

1
:5 y is a upward parabola with its vertex at the origin y

and y =1, y=4 is the line parallel to x -axis at a distance \ clo.4) v=4/
y=1to y=4 units from it. =

> l -
Also, x~ =3 y contains only even power of y .

So it is symmetrical about the y -axis.

. Required area
I xdy = I -y y——[ ] [(4) ) ]25[8—1]:% sq. units.

Find the area of the region enclosed between the circle x> +y* =1 and (x—1) %" =1

The circle x* +3° =1 ...(1) and (x—1)'+y’ =1 _..@2)
Intersection at the point obtained by solving (1) and (2), from (1), we get,
y*=1-x°,putin (2) (x—1)2+1—x3:1 5 (x—]):—xzzo

= (x-1-x)(x-1+%)=0 = =2x+1=0 = x=-l—

Now,From(l),x:% = yzi% i

V3

. (1) and (2) intersection at A[é _}

2

and B{% _—‘2{5] centre of first circle is (0, 0)
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Sol.

19.

Sol.
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and radius=1. Also, centre of second circle is (1, 0) and radius=1.

Also, both the circle are symmetrical about x -axis. .. Required area is shown shaded.

.. Required area
=area OACB =2 (area OAC )=2[Area OAD +area DCA ]

[ B I I (%J[?] I |
:4_([\/1—70&’}:4 +Esin"(x) =4 Esin"(l)———zsin"[—J

2 1/2 2 2
=4 ,1_.{{_[3_.._!.‘_{ = w T N3 =4 :“’f._ﬁ = Z.’E_ﬁ sq. units.
22 8 2# 4 12 8 |12 8 3 2

Sketch the region common to the circle ¥° + y° =16 and the parabola x* =6y . Also, find the area of
the region, using integration.
x* =6y is upward parabola with vertex (0, 0) and x*+y” =16 is a circle with centre (0, 0) and
radius 4. The given curve are
¥y =16 (1)
and x* =6y ~.(2)
By, Solving equation (1) & (2), we get, the point
A(—zJi, 2) and B(Z\E, 2)
. Required area
=2 (area OBCQO)=2[area ODBCO —area ODBO |

:2{2f\/16—r3dx—2f%zdx} :

(1]

= 2{[§M+§sin" [%ﬂ:ﬁ —%{%3]25} = 2{%.24—%3&1" {%ﬂ—[}%%ﬁ]}

0
=443 +16sin™ (ﬁ}—if = £+ 16.Z = M sq. units.
2 3 3 3 3
Sketch the region common to the circle x° +y* =25 and the parabola 3* =8x. Also find the area of
the region, using integration.
y* =8x is right hand parabola with vertex (0, O) and x”+y° =25 is a circle with centre (0, 0) and
radius 5 units.
x*+y'=25 1) and y°=8x ..(2)
On solving (1) and (2), we get,
_ —8+64+100
B
= x=—-4+41 (rejecting —ve value)
By, Putting y =0 in (1), we get, x=+5
Thus, the circle (1) cuts the x-axis at C (5, 0) and C '(—S, 0)

X +8x-25=0 =X

. Required area
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=2[area of ODCAO | =2 [area of ODAO + area of ADCA ]

A el paf] (57 3]

{8\3/_ aJZS —a* —25sin” (J}squnits, where a:—4+\/4_l
20. Draw a rough sketch of the region {(x, y): ¥ <3x,3x° +3)7 < 16} and find the area enclosed by the
region, using the method of integration.
Sol. R= {(x ¥): ) <3x, 3% +3y° 316}
= {(x y):y SSx}r\{(x, y):3x*+3y° < 16} =R NR,
Where R = {(x ¥):y* <3x| represents the region inside the parabola, y* =3x with vertex (0, 0) and
X -axis as its axis and R= {(x y):3xz 3y’ < 16} represent the interior of the circle 3x” +3y° =16
4
with centre (0, 0) and radius=—
(0.0) -
Thus the region R which is intersection of R, and R, is shown shaded in the figure.
3x*+3y° =16 (D)
y* =33 ...(2) y
By solving equation (1) & (2), we get,
) 9+
3x +9%x—-16=0 = x=¥
e L (rejecting —ve value) W
- e
By, Putti 0 in (1) . v
, Puttin =0i1n(l), weget, x=t—.
y gy g \6
Thus, the circle (1) cuts the x-axis at v
B 4
Pl——=.0|and P'|—,0
&)= %)
Required area
=2 [Areaof ODPAO] =2 [area of ODAO + area of ADPA]
, 6 16 =
=3 J?de+ i =2 2 |4 gin | =
{I I ] [ /2] [2 3 3 a/\3 )
4 5, 87 [i6 , 6. (a . 94273 \} \O
={—a ~+——a,|—-a ——sin | —— |} sq units, where 4 = —— 6 ’\
o 3 3 4 9
21. Draw a rough sketch and find the area of the region bounded by the parabola y* =4 @i ﬁ(b
using the method of integration. Q
Sol. The given parabola are 6\'

(1)
and x> =4y ..(2)

In order to find the points of intersection of the given curves, we m@nd@

,QQ

y*=4x

0
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Simultaneously :
4

Now, putting x=2 from (1) in (2), we get, _y —4y = y*-64y=0 ’
I /fv‘\‘"- /&1-
= y(y3—64)=0 =5 y=0, y=4 /3
7 A(4.4
Now, (¥ =0, x=0) and[y=4,x=§=4] B A ;( )
o |
Thus the points of intersection of the two parabolas are  X'e .
0 D(4,0)
0(0, 0) and A4(4, 4).
Draw AD 1 OX then point D is (4, 0).
Required area L
=area OCABO = (area of OBADQO — area OCADQO ) F
: I fovra_ 2 .7 M[2T (32 16) 16
=)y dt —| pudc = | 2¥xdx — & =|2.=. 7| ==| — =l l="" sq. units.
o=z [a 20 {15 (34T

: .16 ’
Hence, the required area is ? $q. units.

22. Find the integration the area bounded by the curve y° =4ax and the line y=2a and x=0.

Sol. y® =4ax is a right handed parabola with its vertex at the origin, put y =2a in y*=4ax, then, x=a
is the line parallel to y -axis at a distance of x=a units,

Also, y* =4arx contains only even power of y . y

So, it is symmetrical about the x -axis

y* =4ax (1)
. Required area ; .
=mof0AB:Tx@:T}—':dy 0\
0 (0] 40

1 [T 2 s Gl 8@ 22° . l
= | =—|(2 —[0 - i .
4a [ 3 ][, lZa[( a) =(0) ] 12a g, mats

3
23. Find the area between the curve y = X+ 2sin? x, the x-axis and the ordinates x=0 and x=7
/4

Sol. The given equation of the curve y =sin”x
same value of x and the corresponding value of y are given below.

x 0 /6 /4 /3 /2 2x/3 T
¥ 0 1/4 1/2 3/4 1 3/4
". Required Area

. 7
—J'[ +2sin’ x] =|:i.x—+2_|'sin2xdr:|
T 2

0
{ 2 I —cos2x dx]
2z "

X sin2x || (7 sin 27
=| —+x- =| —+7— -(0) 7
27 2 " 2T 2 R

m
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T 3z ;
=—+ 17 —0=—sq units.
2 2

24. Find the area bounded by the curve y =cosx, the x-axis and the ordinates x=0 and x=27.

Sol. The given curveis y =cosx.

Some value of x and the corresponding value of y are given below :
x 0 /6 zl2 T 3z/2 2z
¥ 1 V32 0 =1 0 1

Taking a fixed unit distance for 7 along the x-axis,

we can plot the points (0, 1), {g ﬁ} [E, 0], (=, -1), (371 O] and (27,1).

2 2

Now, Join these points free hand to obtain a rough sketch of the give curve.
. Required area
= {area of OABQO +area of BCD +area of DEF } Y

—chir+j.(y)dx+jydx
w2 38/2
= I-msxdr—stcosxdx+ j cos xdx

2 3mi2

=[sin xL ~[sin x] +[sm x] ,
=(sm.m’2—sm0)—[sm3;'r:’2—smzr/2]+(sin2:r—sin3fn'2)
=(1-0)—(-2)+1 =1+2+1=4 sq units.

25. Compare the areas under the curves y =cos’ x and y=sin’ x between x=0 and x=7.

Sol. The given equation of the curve y=cos” x. Some value of x and the corresponding value of y are

given below.
X 0 zl6 /4 z/3 /2 2z/3 T
X 1 3/4 112 1/4 0 3/4 1

Taking the fixed unit distance from 7 along the x-axis, we can plot the points (0, l), [E, 5]

64
55 Do e

Graph of cos® x
1 y—axis @

S

N4
/X ax1 S &® Q

-/2 o

The given equation of the curve y=sin’x some value of x and the@on&@value of y are

given below. §
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X 0 7l6 zl4 /3 7l2 2x/3 b4
Y 0 1/4 1/2 3/4 1 3/4 0
Graph of sin” x
+ y—axis
\ ' N
- 0 T x—axis

. Required area= Isin3 xdx= j -H;;Shdx . %[r- 511122x

0

]U :%[(;r —0)—0] :% sq. units.

. Required area= IGOSZ xdx = I}Lszxdx — l[x_{_ Slnzzx
0 0

> 3 T ;
= ~ ] —5[(7r+0)—0]—5 sq units.

0

Hence area of cos’ x & area of sin” x are similar.
26. Using integration, find the area of the triangle, the equations of whose sides are y=2x+1, y=3x+1

and x=4.
Sol. Let the given equation
y=2x+1 0L
y=3x+1 an: (2) .._.%
x=4 B : \,’lﬁ*

Solving equation (1) & (2) given points (4, 9).
Solving equation (2) & (3) given points (4, 13).

Solving equation (1) & (3) given points (0, 1)

and x =4 is the line parallel to y-axis

and passing through D (4, 0). ¥

4 - 2 A ? i
Required area=areaODFB —area ODEB = [(3x-+1)dx — [(2x+1)dx :[%+x:( —[%H}
0 0 0

0

= [{.?21(4)’ +4} - 0]—[{(4)2 +4} - 0} =28-20=8 sq. units.

27. Find the area of the region {(x, y):x* <y% x}

Sol. We have
y=x (1)
and y=x .-(2)
We know that y = x* is an upward parabola

and the line y = x is passing through origin.
Now, on solving (1) and (2), we get,
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=g ::>x(x—l):0 = x=0orl
From (2); x=0 = y=0and x=1 = y=1
So, the point of intersection of (1) and (2), are 0(0, 0) and A(l, 1) 2
Draw ABLOX .

. Required area=shaded area shown in fig.

1 1 P || 3 1
=area OPABO — area OQABO =dex—sza& 5| o O E [ e 8 | $q. units.
L 2 5 8

0 0

. e .
Hence, the required area is P sq. units.

28. Find the area of the region bounded by the curve y* =2y — x and the y -axis.
Sol. The equation of the given curve is,
y'=2y-
= y' -2y=-x
= y -2y+l==x+l B
= (y-1) =—(x<1) (=1.1)
Clearly, this equation represents a parabola vertex at px
(l, 1) and open on the left.

=/O 2
"

By Putting x=0 in y° =2y-x weget, ' —2y=0 = y=(0,2)
So, the curve meets y -axis at (0, 0) and (0, 2).

A rough sketch of the curve is as shown in fig. and the required area is the shaded area.
Here we slice this region into horizontal strips for the approximating rectangle shown in fig.
We have width= Ay, length=x and area=xAy.

The approximately rectangle can move from y =0 to y =2

. Required area= fxdy J-'Zy y [y:—:};—] =4—§=% $q. units.
(1] 0

29. Draw a rough sketch of the curves y=sinx and y=cosx, as x varies from 0 to % and find the
area of the region enclosed between them and the x -axis.
Sol. A rough sketch of y =sinx and y=cosx from x=0 to x= % is shown here with.

. Required area
mid "2 Y
= Isinxdx+Icosxdx:[—cosr]:4+[sinx]:: . . 0 ’\()
0 /4 %05, Y2 - 6 6)\
[ 1 ] |: £ JI‘J <
=| —cos—+cos0 [+] sin——sin— RN
4 2 4 A & D

()

30. Find the area of the region bounded by the parabola y* =2x+1 and the li e@Q %&
Sol. The equation of the curveis y* =2x+1and line x—y =1can be dra& own e given figure.

v/
%‘s
.\Q

,QQ
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32.

Sol.
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Then, we have to find the area of the shaded region.
y=2x+] .(l)and x—y=1=>x=1+y ... (ii)

By, putting the value of xin equation (i) we get, y° = 2(1+y)+1 = y*=2+2y+1
=y’ -2y-3=0 =>(y+1)(y-3)=0 =y=-13
from equation (ii) x=1+y, x=0,4

. Required Area 2_:[( y+1)a‘y+1:[( y+1)dy
ez plls
_[[(y+l) ( )]dy I2y+2 v +1)dy

1 . 2 ¥ . T
=5_I](2y-y +3)dy = 2[2 : 3y]_}

3 pr—
= 9—3—+33 (1+l—3] :l 9—9+9—(—SJ =l 9+§ :lx£=E (. units.
2 3 3 2 3 y. 3| 2 3 3

Find the area of the region bounded by the curve y=2x-x" and the straight line y ==

The given curveis, y=2x—-x" A1
Now y=2x—x" = x’—2x+1=(-p+1)
= (xﬁl):z—l(y—l) => X’ ==F; where . x<l=Xsandy—-1=Y
Clearly, X* =—Y is adownward parabola with its vertex at (X =0, ¥ =0).
Now, X'=0,7=10 = x—i¥
and y=1=0 = x=1and y=1

'

Thus the vertex of the parabola is A(l, I) , we know that y=—x is

the line passing through the origin and making an angle of 45°
with x-axis.

y=2x=x ..(2)
y=x ::(3)
By, Solving equation (1) & (2), given point x=0,3 & y=0,-3.

. Required area j.(Zx—x’)dr+j.xdx
0 0

TR TR 3 . (TP T @60 X

2 3 2

0 0

Find the area of the region bounded by the curve (y - l)3 =4(x+1) and the straight line@x &

The equation of the curve is (y—l): =4(x+1)and the line y=x—1can be d sh%-in the
given figure
Then, we have to find the area of the shaded region . OQ &Q

()’—1)::4(x+1) ...(1) and y=x-1 = y+l=x ‘&K/@

'

,QQ
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Now, Putting the value of x in equation (i) we get,
(y-1) =4(y+1+1) = y* 2y +1=4y+8 = y*—6y-7=0
:)(y+])(y—7)=0 = y=-17

Now, from equation (ii)
x=y+L y=-1,x=0& y=7,x=8 *

. Required Area

=H(y+l)-¢}dy

] -

:_{gn}—{gﬂ—l)ﬂ—%i( -2y +1-4)dy
- Hde - Tl
i 32-%:)’?3—}? —3y]: = 32-%!{@—(7)2 —3x7}-{@-(4)2 -3(‘1)“

28w (1] e 1]

=33 1|13 P | gan 1 128 o 9? oul ag uaiiks
4 4" 3 3NA

33. Find the area of the region bounded by the curve y = Jx and the line y=x

|3 3

Sol. To get the point of intersection of the line y=x and the curve y° =x, we have to solve the given
equations.

Simultaneously and thus we find the co-ordinate (l, l) L

Drawing the perpendicular from A4 on opposite axis y
and we find B(1,0). i .\}\
. Required area N
1 1 D 7
= Jy of parabola —Iy of line & C
0

0

{25 ] P s

2 [ 312 1 2 1 _4-3 1 : n %)
==|(1) —O]— —-0|==—-—=—==— squnits.
3 2 32 6 6 K@ Q
34. Find the area of the region included between the parabola y* =3x and the ci - %gxzo,
lying in the first quadrant.
Sol. Equation of the given parabola and circle Q

¥ =3x () \\\O @f&
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Sol.

36.

Sol.
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and (x-3) +)’=9 .2
If, equation (1) is a parabola and 0 at the origin and Y
equation (2) is a circle with centre (3, 0) and radius 3.
A(3,3
By, solving equation (1) and (2), we have, ( )
(x-3)" +3x=9 = x—6x+9+3x=9
=%’ =3x=0=x(x~3)=0, x=0,x=3 :() B(3.0)
which gives y =0, 3
Thus, the points of intersection of the given circle area

A(3,3) and A'(3, —3) as shown in figure.

. Required area =[area of circle—area of parabola]

e a2 T g (55 EBJI,'*’?-[%H

:_(0+Zsm‘l(0)) (951.1-'( )J 2J_(33’)]—[2.£—6:l—9—x—6 sq units.

2 2 4

Find the area bounded by the curve y =cosx between x=0 to x=27.

The given curveis y =cosx.

Some value of x and the corresponding value of y are given below :
% 0 rl6 /2 V4 3r/2 2z
y 1 J3/2 0 - 0 1

By, Taking a fixed unit distance for 7 along the x-axis.
D %
Q¥ ol. (z. -1, (£,
\ 2 2

2
Join these points free hand to obtain a rough sketch of the given curve.
. Required area

Now, we can plot the points (0, 1), (%,

o] and (27, 1).

= Icosxctr—gTﬁcosxdr+ J' cos xdx

3x/2

= [sin xL - [sin .TK '2“ - [sin Jr]_;Jw g

=(sinz/2-sin0)—[sin37/2~sin 7/2]+(sin27 —sin37/2)

4

N

0]

=(1-0)—(-2)+1 =1+2+1=4 sq units. !

<
\\O

Using integration, find the area of the region in the first quadrant, enclosed by the x-axis, the 0
y=x and the circle x* +y”° =32

The given equation are

y=x (1) .(2) K"O Q&(b

By, solving (1) and (2), we find that the line and the circle meet at B(4, 4) in th ?ﬁ@ad%_

Draw perpendicular BM to the x -axis. Therefore, Q Q
O fo*

and ¥ +y'=32

the required area=area of the region OBMO + area of the region BMAB . «

Now, the area of the region
§ \
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4
~ OBMO = [ ydx
0

:jxdr \'-/’-'L
o : '.3(4,4)

I .4 /
=—| X :8 __'(3) -k >
2 [ ]” (@0 [a{ad20) &
Again, the area of the region BMAB
a2z w2
= I ydx= I V32-x*dx
4 4

47
1 \/— 1 — X
=[—xV32—x +—x32xsin
[2 2 4\61
1 1 g 4 1 e
- 54\E.><0+Ex32xsm (1) = 3J32—16+§x32xsm

=87-(8+47x) =47 -8 ()
Adding (3) & (4), we get, the total area=8+47 -8 =4r sq. units.
37. Using integration, find the area of the triangle whose vertices are vertices are A(1, 0), B(2, 2) and
Cf3.1),
Sol. The equationof 4B is A(l, 0)& B(2, 2),

%)

=5 y—O:%(x—I) = y=2(x-1)

The equation of BC is B(2, 2)& C(3,1),
=5 y—2z%{x~2) =" y~2=:11—(x—2) = y=—x+24+2 = y=—x+4
The equation of AC is A(1, 0)&C(3,1)
= 0-l ?(x 1) :>y—-(x 1)

Draw BM.L()X and CM 1L OX.
. Areaof AABC

—{areaofABM+maofBWC} —area of ACN <

0[.4(1,0) bk (.o}
—_[J"w‘&"'j]se'b‘ I)’Ac-

IZ(x 1)dx+! ~x+4)dx~ I—dx 2[?2~x:|:4{ 2ﬂ+4x:|’ l[x_:_xs 60 ,\\()6

AL AR~ &

=2 l}+{£—6i|—l 1—[—1) :l+i—l.2 =l+1—l:isq units.
2 2 2(2 2 2 2 2 2

Il
-2

38. Using integration, find the area of the triangle whose vertices are A(], )@ 5 (3 4).
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Sol. The equation of 4B if, A(1, 3) and B(2, 5)
= y—3=2—__-l-(x—1) = y-3=2(x-1) = y=2x-2+3 = y=2x+l
The equation of BC if B(2,5) and C(3, 4)
= y—Szg(x—Z) =¥ y—Sz_Tl(x—Z) = y=-x+7
The equation of AC if A(1, 3) and C(3, 4)

y—3::_?(x—1) 4 B(2,5)

C(3,4
o yeaelomt) = yoE-ta y ik
2 2 2 a3t
=5 yzi-t-i = yzl(x+5) X o
. 2 ‘Ol L(Lo}u(z.o)_.\-'(;,df

Draw AL 1 OX, BM 1 OX and CM 1 OX
Area of A ABC =(area ALMBA +area BMNCB)—area ALNCA

i f i ( - Tx+5
= [as+ [ o = [3i0= [ (x4 1)dhes [+ 7) - [
1 2 1 1 2 1

1 2 2 3 2 3
=|25 +x +[L+7x X :(6—2)+[£—12]——l-[£—1—]~:l
2 | X2 . 2l2 |} 2 2|2 2

SRR F PR P i B sq. units.
2 2 2 2 2
39. Using integration, find the area of the triangular region bounded by the lines y =2x+1, y=3x+1 and

x=4,
Soll, Using y=k+11s the lilpassingthrotizh A(_?l, o) and B(0, 1)
And y=3x+1 is the line passing through C[_?l OJ and B(0,1).

Also x =4 is the line parallel to y -axis and passing through D(4, 0).

.. Required area

= (area ODB)—(area ODEB) = j’(3x+1)dx- j(2x+l)dx

=(28-20) =8 sq. units.
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