1. (a) : We have given the equations y = cosx, x =0

andx=nm

X’ T
N Y = cosx
v
n/2 b
Thus the required area = J cos xdx + J' cos xdx
0 n/2

. . T
SINT — S1INn —

= [sinE - sinO] +
2

=1+1=2sq. units

2. (d) : We have given the equations y = sinx, the
abscissa x =0, x = /2 and X-axisi.e., y =0

Y

X'« Om“ X
/2 \

y =sinx
v
/2
Thus the required area = J sinx dx
0

= —[cosx]g/2 = —[cosg - cos 0]

= -[0-1] =1 sq. unit

3. (a): Givenlineisy =2x

Application of Integrals

SOLUTIONS

CHAPTER

8

2 r72 4
Required area = J %dy = [y_j| =1" 1 sq. unit
4

0 0
4. (b): .. Required area Y
A
3[ 2 -
y=3
-J[ ]
0 4 X 4¢— X
3
3
=[y_] =2—7=2sq.units v yr=dx
12) 12 4

5. (c): The intersection points of given curves are

0 (0,0)and A (3, 9). .

3 y=3x
. 2 y=x2
Required area = j(3x —x%) dx
0 A(3,9)
3
_{ﬁ_ﬁl X oo X
2 3 0 Y,
= 3 = 4.5 sq. units
6. (b) : For minima put y’(x) =0
= 4’-6x*+2x=0
= 22 -3x+1)=0
= x=0,1, 1
2
Now, y”(x) = 126 - 12x + 2
y(0)=2>0
y'1)=12-12+2=2>0
”(1):2—2+2:3—6+2:—1<0
2 4 2
Thus, x =0 and x =1 are the required ordinates.
1
Required area = J(x4 — 2 x? 3)dx
0
1
[xs 2t A8 :|
=—-—+—+3x
5 4 3 o
1 1 1 6-15+10+90 91 .
=——-—+—-+3=—————— =—5q. units
5 2 3 30 30




2
7. Y
A
y=¢"
x=2
' _/ X
X' < 5 e >
A
‘YV

2 2
Required area = -[0 y dx = IO e“dx = [ 13

=¢? - ¢ = (¢* - 1)sq. units

1 1 y? '
8. Required area = -[0 xdy = -[0 ydy =

2
= 1 sg.unit
2
9. (i) (c) : We have, x* +y* =16 ..(i)
and y = x (i1

From (i) and (i), 2¢ =16 = ¥ =8 = x= 232

(. x lies in first quadrant)
Point of intersection of (i) and (ii) in first quadrant is

(zﬁ 22).

(ii) (b) : The shaded region which represent the area
bounded by two given curves in first quadrant is shown
below.

Yy
A2, 2472)
x X
B(4,0)
y/
212 2 22 )
(i) (d) = _[ xdx=|:x—:| = (242) _8_y
0 2y 2 2
f 16 4
) @: [ Vie-2 dx:[fx/m—xz 16 ot (f)]
2 2 2 4/)1,5

=8sin"'(1) -4 -8sin' (%)

T T

= (—)—4—8(—) =4n-4-2n=2n-4=2(n-2)
2 4

(v) (d) : Required area = Area (OLA) + Area (BAL)

242 4
= J xdx + J 16 — x> dx
0 212

=4+ 2(n - 2) = 27 sq. units.
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10. We have given the equations
x=2y+3,y=landy=-1.

N

7 v

4

Thus the required area of the shaded region
1
1
= [@y+3)dy =[y>+3
_J1( y+3)dy =[y* +3y|

=[1+3-1+3]=06sq. units
11. Wehavey =x”and y = 14.
Y

A

X' < 0 > X

\
‘YV
Required area = Area of shaded portion

14 2 4 .
> 2.[0 Jydy=2- 3 [y*/? 15t = 3[143/2] sq.units

12. Wehave,y=x+5 (1)
andy=5-x (2
Point of intersection of (1) and (2) is A(0, 5)
Y
A
A(0,5)
y=x+5 y=5-x
X' < > X
(-5,0) Y60
Yl

0
Required area = J_S(x + 5)dx + Jj(5 — x)dx

2 0 2P 25 25
=[x_+5x:| +[5x_x—} =—(——25)+(25——)
2 5 2 1 2 2
25 25 50

=——+25+25-—=>50 - — =25 sq. units
2 2 2

13. Given curveisy=3-2x - x°
0
Required area = _[ (3 -2x —x?)dx
-1



Application of Integrals

0
:|:3x—x2—£:|
314

=(0)—(—3—1+%)

= E sqg. units
3 o1

OR
Given curveis y = \/ﬂz —x? andx=0,x=a
Y x=a

a
Required area = J.\/ a* — x%dx
0

2 a
= [f 2 24 a—sirf1 (f)}
2 2 a 0

2 2
= [O+a—si1r1_1 (1)—O:| LI I sq. units
2 2 4

14. We have the equation y = V16 — x% and X-axis ie.,

y=0.
16-x2=0 = 16-x*=0
= x*=16 = x=14

.. The intersecting points are A(4, 0) and B(-4, 0).

-

KN— 16 — x2
X/

B(-4,0) [0 A@4,0) X
Y/
4
Thus the required area = I (16 —x*)/2dx
4

4 4
- .[ V(4 —2)dx = {%\Mz -x? +§Sin_1 i:l

4 4
=[0+8sin1] -[0+8sin”! (-1)]

:[8~E+8-E]:8n sq. units
2 2

3
15. We have given the equations
y=-x (1)
and x+y+2=0 (2
Solving (1) and (2), we get
x-2=-x"= ¥-x-2=0
= xX+x-2¢-2=0 = x(x+1)-2x+1)=0
= (x-2)x+1)=0 = x=2,-1
A
X/
(_1r _1)
Thus the area of the shaded region
2 2
= J (—x—2+x2)dx = f (x* —x—2)dx
-1 -1
2
3 2
x7 X
={?—7—2x} =‘§_é_4+1+1_2‘
1 3 2 3 2
16-12-24+2+3-12| 27 )
= =|-—|= = sq. units
6 |16l 2
OR
We havey = K, (1)
y=x+6 (2
andx=0 .(3)
Solving (1) and (2), we get

X=x+6

= ¥-x-6=0

= (x-2)*+2x+3)=0

= x =2 with two imaginary points.

«
/ 2 X

v
2
Thus the area of the shaded region = J.(x +6—x7)dx
0
2
2 4
B SV S R S,
2 4 0 2 4

=2+12-4=10sq. units
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16. We have given the equations

y=+x (1)
and x =2y +3 -2

Solving (1) and (2), we get

y=42y+3

Squaring on both sides, we get
y'=2y+3

¥ -2y-3=0

= y-3y+y-3=0
= yly-3)+1y-3)=0
= W+~
=

U

3)=0
y=-1,3
Y
)| R 6, 3) =%

<%

gn :
X’ & @] % S
/ 9,0

Thus the required area of the shaded region

3P
2 y

+3y ——

-t

0

3
= J@y+3-yP)dy =
0

=[9+9-9-0]=9 sq. units

17. We have given, y =1+ |x+1|,x =-3, x =3 and
y=0.

Y
N

y=1+Ix+1l

v’
-x, ifx<-1
Now, ¥ =
x+2, ifx>-1

Thus the area of the shaded region

) -1 ) 3
_j x)dx+j(x+2)dx _—[%} +["?+2xL

1 3

S Y P R
2 2 2 2

=4 +12 =16 sq. units
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18. Ya
©,3) y= x*+3
X <« > X
(3,0 O \(.0
Y
v
V3 J3
Required area = f (—x2 +3)dx =2 J‘ (—x2 + 3)dx
a ’
3
3
-2[i+3} -2[ 33 f}
3 0
= 2(2\/5) =43 sq. units
2 2
19. Wehave = + <
25 16

Here,a=+*5and b=+4

25
=1 ;—2(25-;8) = yzi% (5% - x?)
Y
(0, 4)
| (5,0) EEERNEL)

4 2 2
0,-4) 2Ly

Thus the area of the shaded region

J. 52 —x2dx [ yis+vein1* and 2" quadrant]

= 2%]\/52 ~x%dx =2
0

2
280+ sin 12 0-0
5 2 5

8 5 ’
1EV52 —x2 + 2 sin 12
5(2 2

=2 —[— . —:| = 20m sq. units

20. Wehave, y = 2-x me):/ets x-axisatx=0and x =1

X" X




Application of Integrals

Thus the area of the shaded region, (A)
3 6]
:J'l(x2 —x%)dx = ¥ o2 1. 1.1
0 3 6] 3 6 6
Now, 18A =18 x % = 3 sq. units

21. We have x* = 4y
and x =4y -2

Solving (1) and (2), we get
(4y-2)° =4y
16y +4 - 16y = 4y = 16> - 20y +4 =0
4 -5y+1=0=>4-4y-y+1=0
yy-1)-1y-1)=0=¢Ay-1)-1)=0
y=11

4
Fory=1,x=4-2=2

For y=%,x=(4x%)—2=—1

U

Uy

(From (2))

.. The intersecting points are (2, 1) and (—1, i) .

Y
/

x2=4y

Thus the required area

2
2 2 2 1] #2 } 1[
x+2) X __|: _ L
= dx— | =—dx = +2x
—J.l( 4 .[4 41 2 4 4

-1

=1 é+4_1+2 _1 §+1
4(12 2 413 3

115 19 9 .
-_. .= :—sq.unlts
4 2 43 8
x+1, if x=>-1
22. Herey= |x+1| = —x—1, if x<-1

Thus, we get two lines —x + y =1 ...(i), x + y = -1...(ii)
Their graphs are as shown and the area to be calculated
is shaded.

(1)
e

Hence, the required area

2 -1
= j(x+1)dx+ j (=x—=1)dx
-1 —4

(2] 2]

=|=—+x| —|=—+x

2 U, L2 T

_ L R N
_(242) (2 1) [(2 1) 8 4)] 2+

= 9 sq. units.

23. The given curves are
K +y =4 ..()and x + y =2 ...(ii)

Required area = _2[[, 452 _ (Z—x)]dx
0

2

=[x 4-x* 4 . —1X x2:|
—+—sin " ——2x+—

2 2 2 o

=O+2sin’1(1)—4+2—0=2-§—2:(n—2) sq.units.
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