Application of Integrals
Short Answer Type Questions

1. Find the area of the curve y =sin x between 0 and 7r.
v
o
1 A
| B X
O T T
Fig. 8.1

Sol. We have

AreaOAB:jydx:jsinxdx = —cosx|;

o

=cos 0—cos 7 = 2sq units.

2. Find the area of the region bounded by the curve ay’ = x°, the y—axis and the
lines y=a and y=2a.
v
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Fig. 8.2
Sol. We have

2a 2a 1 2

Area BMNC = I xdy I agygdy
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Sq Units.

3. Find the area of the region bounded by the parabola y* =2x and the straight line
x—y=4.
v

Fig. 8.3

Sol. The intersecting points of the given curves are obtained by solving the equations
x—y=4 and y* =2x for x and y.

We have y* =8+2y ie, (y—4)(y+2)=0 whichgives y=4, =2 and x=8, 2.
Thus, the points of intersection are (8, 4),(2, —2) .Hence

4
Area = J(4+ y—%yzjdy
)

P 4
1
=ldy+2—2 33| =18squnis.
2 67 |,
4. Find the area of region bounded by the parabolas y*> =6x and x* =6 V.

vy

B (6, 6)
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Fig. 8.4
Sol.  The intersecting points of the given parabolas are obtained by solving these equations
for x and y, which are O(O, 0) and (6, 6) .Hence

6
3

3

6 2 2
Area OABC Zj(\/6x—x—jdx= 2\/8x__x_
0 6 3 18

0



3
6 _(6) :
= 2\/6 — =12 sq units.
3 18 7
5. Find the area enclosed by the curve x =3cost, y=2 sint.
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Fig. 8.5
Sol. Eliminating ¢ as follows:
. X y . Xy -
x=3cost, y=2 sint = E = cost,E =sin t, we obtain — +-=— =1, which is the

equation of an ellipse.

3
2
From Fig. 8.5, we get the required area = 4]5\/9 —x’dx
0

3
:§{£\/9—x2 +%sin_1 g} =67 squnits.
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Long Answer Type Questions

2
X
6. Find the area of the region included between the parabola y =—— and the line

3x-2y+12=0.
Y
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Fig. 8.6

3 2
Sol.  Solving the equations of the given curves y = % and 3x-2y+12=0, we get

3x° —6x-24=0= (x-4)(x+2)=0
= x=4, x=-2 which give y=12, y=3



Sol.

Sol.

From Fig. 8.6, the required area = area of ABC
4 4 2
1243 3
= j ( xj dx _ j 22
° 2 <, 4
3x°

3x2 4 4
=|6x+ | -
( 4 j—Z 12

Find the area of the region bounded by the curves x=ar’ and y=2at between
the ordinate corespondingto =1 and t=2.

=27 sq units.

-2

Fig. 8.7

Given that x = at’ ...(i), y=2at (ll) btzzl putting the value of ¢ in (i), we get
a
y® =4ax
Putting t =1 and t=2 in (i), we get x=a, and x=4a
4a 4a
Required area = 2 area of ABCD = 2j vdx = 2><2j vax dx

34a

2
=8Ja (x3) = 5—36 a’ squnits.

a

Find the area of the region above the x—axis, included between the parabola
y2 = ax and the circle x* + y2 =2ax.
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v
Fig. 8.8
Solving the given equations of curves, we have



X’ +ax=2ax
Or x=0, x =a, which give
y=0. y=%a

From Fig. 8.8 area ODAB = I(\/ 2ax— x> —+/ ax) dx
0

Let x =2a sin°0.Then dx =4a sind cos@dO and x =0,

—~ 6=0,x=a :e:%.

Again, I\/ 2ax—x* dx

0

(2asin@cos 8)(4asinOcos8)do

S ]

P - 2
40\ &
= azj(l—cos40)d6’ =a’ (0— o j ==a
0 4 ), 4
Further more,
‘ 2( 2Y 2
J.\/ax de=~Ja=| x| =24
0 3 o 3
Thus the required area z a’ _2 a’=a’ (f —gj Sq units.
4 4 3
9. Find the area of a minor segment of the circle x° + y* = a’ cut off by the line x = %.
Y
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Fig. 8.9

a
Sol. Solving the equation X+ y2 =a’ and x= E., we obtain their points of intersection

which are 2,\52 and ﬁ,_\/% .
2 2 2

2

Hence, from Fig. 8.9, we get



Required Area =2 Areaof OAB= ZJ Na* —x* dx

2

_ . .
=2 %\/az -x +%sin_1 f}

Objective Type Questions

Choose the correct anwer from the given four options in each of the Examples 10 to 12.
10. The area enclosed by the circle x° + y> =2 is equal to

(A) 4r squnits

(B) 2\/5 sq units

(C) 477 squnits

(D) 27 sq units

No
Sol.  Correct answer is (D); since Area = 4J. N2-x°
0

V2
x x
=4[ Z/2=x* +sin”! —j = 27T sq units.
(2 V2 ),
2 2

X
11. The area enclosed by the ellipse —2+% =1 is equal to
a

(A) 7’ab
(B) wab
(C) 7a’b
(D) zab’

th
Sol. Correct answer is (B); since Area 4".—\/612 —x7 dx
a
0

2 a
:ﬁ{fx/az -x +a—sin1£} = rzrab.

al? 2 al,
12. The area of the region bounded by the curve y=x’ and the line y=16
32
A) —
(4) 3

256
B3



64
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128
(D) K
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Sol. Correct answer is (B); since Area = ZI \J ydy
0

Fill in the blanks in each of the Examples 13 to 14.
13. The area of the region bounded by the curve x = y*, y—axis and the line
y=3and y=4is .

37
Sol. ?sq.units

14. The area of the region bounded by the curve y = x* +x, x—axis and the line
x=2and x=15 is equal to

Sol. 2—27 8q.units



Application of Integrals
Objective Type Questions

Choose the correct answer from the given four options in each of the Exercises 24 to 34.

/A
24. The area of the region bounded by the y—axis, y=cosx and y=sinx, 0 x<— is

(A) J2 sq units

(B) (\/5 +1) sq units
(9] (\/5 —1) sq units
(D) (2x/§ —1) sq units

3

Sol.  (C) We have, y—axis i.e., x=0, y=cosx and y = sinx, where 0< x < >

Y

=Sih x

+
1 y
IS )
Xt —

Oi /4 ‘\3'2 I'\ } =X

A \\S/
\
g S

e

& y=C0S8 x
y

/4
*. Required area = j (cos x—sin x)dx

SlIl X] +[COS .X]

(s 0+
5-o) (—-lJ

1

J_J_
2—f+2
"5

_T242N2 22 = (\/5 —1) Sq units

2
25. The area of the region bounded by the curve x’ =4y and the straight line x= 4y - 2
is
3 .
(A) § sq units
5 .
(B) g sq units

© % sq units

(D) % Sq units



Sol. (D) Given equation of curve is x* =4y and the straight line x=4y—2.

26.

For intersection point, put x=4y—2 in equation of curve, we get
(4y-2)" =4y
=16y’ +4-16y=4y
=16y*—-20y+4=0
=4y’ -5y+1=0
=4y’ —4y—y+1=0
= 4y(y-D-L(y-D=0
= (4y-D(y-D=0
1

fy=14
Y=y

For y=1, x=+/4-1=2 [since, negative value does not satisfy the equation of line]

1 [ 1
For y= vk x=,/4 2 =—1 [positive value does not satisfy the equation of line]

So, the intersection points are (2,1) and (—1,%)

312

2 x+2 2 %7
.".Area of shaded region = Il(x de— lx—dx
X

4
) 2
=l X iox 1
4| 2 L 4131
=_l|:i+4_l+2:|_l|:§+li|
412 2 4|13 3

115 19 45-18

42 43 24

The area of the region bounded by the curve y=+/16— x* and x-axis is
(A) 8 sq units

(B) 207z sq units

(C) 167 sq units

(D) 2567 sq units



Sol.

27.

Sol.

(A) Given equation of curveis y=+16— x* and the equation of line is x-axis
X —axis ie., y=0
y

~A16—x7 =0 (D)
=16—x*=0

= x* =16

= x=14

So, the intersection points are (4, 0) and (-4, 0).
4
.. Area of curve, A= L; (16—x*)"dx

= [ @ —x)ax
’ 2 .
=| IV -2 +47sin1 %}

2 4

= g 4’ —4* +8sin™ %}—{—3\142 —(—4)* +8sin™" (—%ﬂ

- 2-0+8%—0+8-ﬂ=87zsqunm

Area of the region in the first quadrant enclosed by the x — axis, the line y = x and
the circle x° +y* =32 is

(A) 167 sq units

(B) 47z sq units

(C) 327 sq units

(D) 247 sq units

(B) We have enclosed by X —axis i.e., y=0, y=x and the circle x* + y* =32 in first
quadrant.

Since, x> +(x)* =32 [ y=x]

= 2x" =32

= x=4

So, the intersection point of circle X +(x)2 =32 andline y=x are (4, 4) or (—4, 4).
And x>+ y* = (44/2)?

Since, y=0

S X0 +(0)* =32

= x=14/2



So, the circle intersects the X-axis at (i4\/§, 0) .

y

y=x

T T

dll

> X
)
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|

(4,0
-~

4 42
Area of shaded region= J. xdx+ j \ (4\/5)2 —x7dx
0 4

|4J5

4 2
X (4\/5)2 -x*+ (4\/5) sin” —
NE PG|

W2) oy e
=E+ ﬂ.0+16sin‘lg—i (4\/5)2—16—16sin"li
2 2 (4\/5) 2 42
/4 /4
=8+|16-=-2-4/16 -16-—
o5

= 8+[87z’—8—47z’] =47 sq units

2
X

28. Area of the region bounded by the curve y = cos x between x =0 and x =7 is
(A) 2 sq units
(B) 4 sq units
(C) 3 sq units
(D) 1 sqg units
Sol. (A) Required area enclosed by the curve y=cosx, x=0and x=r

. T
sin——sin 7T
2

= [sinz—sin 0}+
2

=1+1=2squnits
29, The area of the region bounded by parabola y’ = x and the straight line 2y = x is

4
(A) g Sq units



(B) 1squnits

2
(9] 5 8q units

1
(D) 5 8q units

Sol. (A) We have to find the area enclosed by parabola y2 =x and the straightline 2y = x.

T a2

0. 0) !

Y

2
X
Sl=1=x
[2j

= X’ =4x=>x(x—4)=0
> x=4=y=2and x=0=>y=0
So, the intersection points are (O, O) and (4, 2).

Area enclosed by shaded region,

A= :[\/_—ﬂdx

SR Ul B P
1., 22 '3 4
2 0 0

_243/2_E_2.0+l.0
3 4 3 4

16 16 64-48 16 4 .
= = =—=—squnits
3 4 12 12 3

30. The area of the region bounded by the curve y = sinx between the ordinates x = 0,

T
xX= 5 and the x-axis is

(A) 2 sq units
(B) 4 sq units
(C) 3 sq units
(D) 1 sq units
Sol. (D) Area of the region bounded by the curve y = sin x between the ordinates

s

T
x=0,x= E and the X-axis is

72,
A= IO sin x dx

h O /2 x\ g
z/2 T
=—[cosx] " =—|cos=—cos0
2

y =sinx




= —[0—1] =1squnit
x2 y2
31. The area of the region bounded by the ellipse E + E =1is

(A) 207 sq units
(B) 207°sq units
(C) 167°sq units
(D) 257 sq units
2 2
Y =1

Sol. (A) We have, ;c_2 +? =

Here, a=*5and b=14
2

y X
And —- 42 _1—5—2
x2
2
=y =16|1-—
Y

,,//////////////// i
””’////////////////,////////////////’

16 )

= vy=,[—25—x

y ,/25( )
4

= y=§\/(52—xz)

4 5
.. Area enclosed by ellipse, A=2- g'[_s V52 = x*dx

= 2-%_[5\/52 —xdx

- , s
PRI EN I M
512 2 5],
=2§ \/52 52+—sm 3_0-2.
50 2
8Bz
502 2
_16 25z
5 4
=207 sq units

32. The area of the region bounded by the circle x2 + y2=11is
(A) 27 sq units
(B) 7 sq units
(C) 37 sq units



(D) 47 sq units
Sol.  (A)Wehave, x> +y* =1 [ r= il]

=y =1-X=y=+1-X
g

-

S

_
J

.. Area enclosed by circle= 2Ij1\/ IP—x*dx=2- 2]; NP =X dx
2 1
Y BN LN
2 2 1],
:4{1_%1.1_0_1_0}

T ,
=4.— =T squnits
4
33. The area of the region bounded by the curvey = x+1 and the lines x =2 and x =3 is

(A) Z sq units
2
9 .

(B) —squnits
2

Q 1—21 Sq units

(D) E sq units
2
3

2
Sol. (A) Required area, A= E (x+1dx = {% + x}
2

=[2+3—ﬂ—2} :quunits
2 2 2

y=a+1 x=2 Yx=3
34. The area of the region bounded by the curve x=2y+3 and the y lines.

y=land y=—1is



(A) 4 sq units
(B) %sq units

(C) 6 sq units
(D) 8 sq units

Sol.  (C) Required area, A= J._ll 2y+3)dy

=[1+3-1+3]

= 6.5q units



Application of Integrals
Short Answer Type Questions

1. Find the area of the region bounded by the curves y* =9x, y=3x.
Sol.  Wehave y* =9x and y=3x
= (3x)* =9x

= 9x* —9x=0
= Ix(x—-1)=0
= x=10
Yy
y=3x
(0.0 ‘

1.0

)

Ny

~— y2=0x

Y

1 1
.. Required area, A=I\/§dx—j3xdx
0 0

:3J.01x”2dx—3j':xdx
3/2 ], 2,

=2 ——=—sq units
2 2

2. Find the area of the region bounded by the parabola y*> =2px, x> =2py.

Sol.  Wehave, y* =2px and x* —2py
y=4/2px

x*=2p.2px

=
= x'=4p>.(2px)
= x'=8p’x
= x'=8p’x=0
= X (x-8p*)=0
= x=0,2p
i -
\ szy
|4
0\2.0
y2 = 2px




Required area =.. Iozpmdx—_'jp%dx
- @jjl’xl/zdx—%jzp x*dx
N
3, 2p3,
=\/EE.(2p>”—0}—$B(2p3>—0}

(i) o)

p\3
42 1 (8
- 3z |_ 1 [0 3
\/P[ 3 4 J 2p(3pj
4\/5\/_ 2 8 5
== Jopr-_Z2
3 P 6p
_ (16-8)p’ _ 8p°
6 6
2
p )
= sq unit
3 q
3. Find the area of the region bounded by the curve y=x" and y=x+6 and x=0.

Sol. Wehave, y=x",y=x+6and x=0

Y
y=x3 _y=x+6

MW_/X

9% 0.0 20
4
3
X =x+6
X—x=6
X—x-6=0

X (x=2)+2x(x=2)+3(x=2)=0
(x=2)(x* +2x+3)=0
x =2, with two imaginary points

ud U U

2
.. Required area of shaded region = IO (x+6—x")dx

2 472

2 4 0

:F+12—E—0}
2 4

= [2+12—4] =10 sq units



4. Find the area of the region bounded by the curves y* = 4x, x> =4y.
Sol. Given equation of curves are

y2 =4x ...(I)
and x* =4y ..(ii)

2
j(x—j =4x
4

Y

K x== 4y
i W
(0, 0) Q)

y2 = 4x
4
= X 4y
4.4
= x* =64x

= x'—64x=0
= x(x’-4)=0
=x=4,0

2
*. Area of shaded region, A= j ( 4x —%de

:J:(z*/_‘x—zjdx{zxzz'z‘i ﬂ

2.2 1640 32 16

=—8-———-0=———=—squnits
3 4 3 3 3 3

5. Find the area of the region included between y* =9x and y = x.
Sol.  Wehave, y" =9xand y=x

= x’ =9«

= x’-9x=0

= x(x—=9)=0

= x=0,9

y2=9x

.. Area of shaded region, A = I: (V9x —x)dx = I: 3x"*dx —Lg xdx



r me [sz
=|3.—| -|—
L 3 2 |

3

EXZ
-3 50 —{ﬂ—o}

3 2
81 108-81 27
=54-——= =— squnits
2 2 2
6. Find the area of the region enclosed by the parabola x° = y and the line y=x+2

Sol.  Wehave, x° = yand y=x+2
= x’=x+2
= x —x-2=0
= X —2x+x-2=0
= x(x-2)+1(x-2)=0
= (x+DH(x-2)=0
= x=-1,2

. . 5 ) 2 x3 2
.. Required area of shaded region,= L (x+2—x")dx= Y +2x 3
1

2 3 2 3
3 9 36+9-18 27 9 .
=6+———=——"——=—=—squnits

2 2 6 6 2
7. Find the area of region bounded by the line x =2 and the parabola y2 =8x
Sol.  Wehave, y*=8x and x=2
Y
/__VQ = 8x
7
0.0k 0

.. Area of shaded region, A = ZIOZ 8x dx = 2.2\/5.[02 x"*dx

2

= 4.@.{2.%} = 4&[%.2\/5 —0}

0



Sol.

Sol.

32 .
=— squnits

Sketch the region {(x,0): y=+/4—x"} and x-axis. Find the area of the region using
integration.

Given region is {(x,0):y=v4-x"} and X-axis.
Wehave, y=v4-x" =y’ =4-x’* = x> +y =4

.. Area of shaded region, A= J.i Vad=xtdx= J.:\/ 2% — x*dx
2 2
= {f\/ 2" —x’ +27.sin'1 %}
-2

2
2 T 2 . T T
=—0+2.—+—.0—-2sin 1(—1) =2 —+2.—
2 2 2
= 27T sq units
Calculate the area under the curve y = 2\/; included between the lines
x=0and x=1.
We have, y = 2Jx,x=0and x=1.

Y A
y:ENGc

(0,00 (1,0)

L xt 1

.. Area of shaded region, A = J: (2\/;)dx

= 2(2.1—0j=£squnits
3 3



10.

Sol.

11.

Sol.

12.

Sol.

Using integration, find the area of the region bounded by the line
2y=5x+7, x—axis and the lines x =2 and x=8.

We have 2y =5x+7

.. Area of shaded region=

) 8
lj8(5x+7)dx=l 55 17x
24 21772

2

:%[5-32+7-8—10—14]:%[160+56—24]
lx=2  }x=8
= % =96 sq units

X

Draw a rough sketch of the curve y = Jx—1 in the interval [1, 5] . Find the area
under the curve and between the lines x=1and x=5.

Given equation of the curveis y = Jx-1

=y =x-1

b
A A

e

v y= Vx—1

_\_:11':5

P
.. Area of shaded region, A = J‘15 (x—1)"dx= {%}

1
2 16

= Z. 5—13/2—0}=—s unit
[3( ) 3 54

Determine the area under the curve y=+/a” —x’ included between the lines
x=0and x=a.
Given equation of the curve is y=+a’ — x>

>y =a-¥=y+x=a

{

v
x=0 x=a

.. Required area of shaded region, A = J: Na* —x*dx



2 a
= {%\/az -x +a?sin'l g}

0
2 2

=0+ < sin" (1)-0-L-sin"' 0
2 2

2 7[(12 t
=— —= $q units
4

13. Find the area of the region bounded by y = Jx and y=x.
Sol.  Given equation ofare y = Jxand y=x

= x=+/x = 2’ =x

= —x=0=x(x-1)=0

= x=0,1

y=x

1 1
.. Required area of shaded region, A = IO (\/;)dx— IO xdx

3 0 2 0
2 1 2 1 1 ;
=—-1-—=———=—squnits
3 2 3 2 6
14. Find the area enclosed by the curve y=—x" and the straight line x+ y+2=0.
Sol.  Wehave, y=—x" and x+y+2=0
Y

= x-2=-x"=x"-x-2=0

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

= (x-2)(x+D)=0=>x=2,—-1

.. Area of shaded region, A= ‘J._zl (—x-2+ xz)dx‘ = “‘_zl(x2 —x—2)dx

3 2
X o = [§—f—4+1+1—2}
302 32 32

2

-1



[16-12-24+2+3-12| | 27|_9 .
= =|——=—squnits
| 6 || 6| 2
15. Find the area bounded by the curve y = Jx,x=2 y+3 in the first quadrant and x-

axis.

Sol.  Given equation of the curves are for y = Jx and x = 2y +3 in the first quadrant.
On solving both the equation for y, we get

y=4/2y+3

=y =2y+3

= y2—2y—3=0

=y’ =3y+y-3=0
= y(y=3)+1(y-3)=0
= (y+D(y=3)=0

= y=-13

.".Required area of shaded region,

3
3 2y2 y3
A=| Qy+3-y)dy=| =—+3y—=—
[ @y y)y[2 ay

={%+9—9—0}=9squm’ts



Application of Integrals
Long Answer Type Questions

16. Find the area of the region bounded by the curve y* =2x and x” + y*> =4x.

Sol.  Wehave, y* =2xand x* +y> =4x

L4

yZ’ = Oy

1
i
'

©.0) 2ol X

x-2P2+y?=4

= X’ +2x=4x
= x'-2x=0
= x(x—-2)=0
= x=0,2

Also, x* + y> =4x
= x —4x=-y’

=X —dx+4=-y"+4

= (x=2)* =27 =—y"

..Required area= 2.'[02 [\/22 —(x-2 2 —@de
I x—=2 2? x=2 ’ x"? ’
=2 [ > .,/22—(x—2)2+7sin—1(Tﬂ _[ﬁ. }

. 3/2 ]

-2 (0+0—1.0+2.§) 2‘3{_(23’2 }

4z 8-2 16 8
=—-———=2T——=2| T —— |squnits
2 3 3 3

17.Find the area bounded by the curve y =sinx between x=0 and x=27x.

2z .
J sin xdx
T

2z, T,
Sol. Required area = J.O sin xdx= J.O sin x dx+

= ~[cos ]} +[[~cos 1]

= —[cos 7 —cos 0] +|~[cos 27 —cos 7]

1
=sinx

@
— gy
L

= —[-1-1]+]-(1+1)|
=2+2=4 sq units

¥




18. Find the area of region bounded by the triangle whose vertices are (-1, 1), (0, 5)
and (3, 2) using integration.
Sol.  Letwe have the vertices of a AABC as A(-1, 1), B(0, 5)and C(3, 2).

.. Equation of ABis y—1= E (x+1)
0+1

= y—l=4x+4
= y=4x+5 ..(J)

And equation of BCis y—5= (%) (x=0)

-3

= y-5=—"(x

y 3 (x)
= y=5—x ...(i0))
. . . 2-1
Similarly, equation of ACis y—1= [—j (x+1)

3+1

= —l—l(x+1)

YTy

= 4y=x+5 ...(iii)

.. Area of shaded region =J:01(y1 - yz)d)c+J‘03(y1 - y,)dx

=_[0{4x+5—x+5}dx+r{5—x—x+5}d

-1 4 0 4

[ 4x? x* Sxo X x* 5x

= +5x————| +|Sx———-——- —

| 2 8 4 » 2 8 4 o
=|0- 4.l+5(—1)—l+§ + 15—2—2—E -0
L 2 8 4 2 8 4

= —2+5+l—§+15—2—2—§}

L 8 4 2 8 4
:18+(1—10—386—9—30j

= 18+(—%j = 18—2=Esqunits
8 2 2
19.  Draw arough sketch of the region {(x, y): y?> <6ax and x*+ y* <16a’}. Also, find
the area of the region sketched using method of integration.
Sol.  Wehave, y* =6ax and x* + y*> =164
= x* +6ax=16a"
= x*+6ax—16a" =0



= x" +8ax—2ax—16a* =0
= x(x+8a)—2a(x+8a)=0
= (x=2a)(x+8a)=0

= x=2a,—-8a

.. Area of required region=2 Uja \6ax dx+ J.:a \J(4a)* —x° dx}
=2 J:a @ x"dx+ J.M (4a*)-x* dx}

=2|6a —«/(4 y— g+ 89 a) n” =
3/2], 4a
[ —02 2 da | 164 T 2a 164° 2a
=2 J6a.2((2a 2—o +2 0+ 222 16d® —4a> -2 sin 2L
3(( )*=0) 2 2 2 2 2 4a}

=2 \/@%Niam+0+47m2—2—2".2\/§a—8a2%}

- 2
=2 \/E%az +47a’ —2\3a° —46137[}

I Sx/gaz +127a* - 6x/§a2 - 4a272'}
3

=2

=§a2[8\/§+12fr—6x/§—475]

:§a2[2x/§+8ﬂ'] =%a2[\/§+47£]

20. Compute the area bounded by the lines x+2y=2, y—x=1and 2x+ y=7.
Sol. We have,
x+2y=2 ...(i)
y—x=1...(ii)
and 2x+y=7 ...(iii)
On solving Egs. (i) and (ii), we get
—(2—2y)=1:>3y—2=1:>y:1



21.
Sol.

20y-D+y=7 .\
On solving Egs. (ii) and (iii), We get
= 2y-24+y=7

= y=3
On solving Egs. (i) and (iii), we get A
2(2-2y)+y=17 s ‘

= 4-4y+y=T7
= -3y=3
= y=-1
.. Required area =

[@-2ndy+ [ = ay-[ (v-Day
-1 -1 1
27! 2 P 2 3
N 7SRO R DA B
2 ], 12 22], |2 |
=[—2+2—2—2}+[2—2+1+1}—|:2—3—l+1}
2 2 2 4 2 4 2 2

:[_4]{42—9;14“}_[9—6;”2}

=—44+12-2 =6squnits
Find the area bounded by the lines y=4x+5, y=5—x and 4y=x+5.
Given equations of lines are
y=4x+5 ...(i)

y=5-x ....(ii) and

(7-y)
2

Y y=4x+5

d4y=x+5 ...(iii)
On solving Egs. (i) and (ii), we get i g 3 X 4
dx+5=5—x N y=5-x
= x=0
On solving Egs. (i) and (iii) v
4(4x+5)=x+5 Y
= 16x+20=x+5

= 15x=-15

=>x=-1

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

45-x)=x+5

= 20-4x=x+5

= x=3

0 3 1 ¢3
.. Required area = I_l(4x+5)dx+_[0 5- )c)d)c—ZJ-_1 (x+5)dx




22.

Sol.

23.

Sol.

4y 0 2P 112 3
= bsx| 4[5x-2 | —=| T 45x
2 ., 2, 412 .,
=[0-2+5]+ 15-2-0|-L 2415-1 45
2 412 2

:3+2—l-24
4

15 .

=-3+—=—squnits
2 2

Find the area bounded by the curve y=2cos x and the x—axis fromx =0 to

x=2r.

2z
Required area of shaded region= IO 2 cos xdx

y=CoS x

Y -

/2

37/2 2
2cosxdx+'|- 2 cos xdx| +J- 2cos xdx
/2 37/2

2z

i +2[sinx]3m2

=2[sin x];”2 +‘2(sin x) 7/[;2

=2+44+2=8squnits
Draw a rough sketch of the given curve y = l+|x+ 1|, x=-3, x=3, y=0 and find
the area of the region bounded by them, using integration.

We have, y=1+[x+1|, x=-3, x=3, y=0

—x, if x<-1
Sy=

x+2,if x=-1

.. Area of shaded region,

_ -1 3
A= [ —xdx+ [ (x+2)dx
277! 2 3
=[] 4] 4ox
2 -3 2 -1

=—[l—2}+{2+6—1+2}
2 2 2 2

=—[-4]+[8+4]

=124+4 =16 sq units



Application of Integrals
Objective Type Questions

Choose the correct answer from the given four options in each of the Exercises 24 to 34.

T
24. The area of the region bounded by the y—axis, y=cosx and y=sinx, 0 x<— is

(A) J2 sq units

(B) (\/5 +1) sq units
(9] (\/5 —1) sq units
(D) (2x/§ —1) sq units

3

Sol.  (C) We have, y—axis i.e., x=0, y=cosx and y = sinx, where 0< x < >

Y

=Sih x

+
1 y
IS )
Xt —

Oi /4 ‘\3'2 I'\ } =X

A \\S/
\
g S

e

& y=C0S8 x
y

/4
*. Required area = j (cos x—sin x)dx

Sll’l X] +[COS .X]

(s 0+
5-2) (—-lJ

1
55
2 242

“ETTR
_T242N2 22 = (\/E—l)sq units

2
25. The area of the region bounded by the curve x’ =4y and the straight line x= 4y - 2
is
3 .
(A) § Sq units
5 .
(B) g sq units

© % sq units

(D) % Sq units



