CBSE Test Paper 05
Chapter 8 Application of Integrals

2 2
1. AOB is the positive quadrant of the ellipse % + % = 1 in which OA = a and OB = b. The

area between the arc AB and chord AB of the ellipse is

o

d.

a. %ab(ﬂ —4)
b.

%ab(w —2)
none of these
%ab(w + 2)

2. Letf(x)=x%- 4x, then

. none of these

. fis increasing in [1, 00)

a
b. fis decreasing in [1, c0)
c
d

. fisincreasing in [—o0, 1)

3. The area enclosed by the parabola yz = 2x and its tangents through the point (-2, 0) is

& o T

wloo W

none of these
4

4. The area bounded by the curve yZ: X, line y =4 and y - axis is equal to

16
3
b. none of these

64
C —

3
d. 742
Area bounded by the curves satisfying the conditions ;—5 +

by

y2

%<1<%+%isgiven
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10.

11.

12.

13.

14.

15.

30(5 - 1) sq. units

IS

15(5 - 1) sq. units

15  m .
T (5 - 1) sq. units

15 =« .
d. < (3-1)sq. units

o

Find the area of the plane region bounded by the curves x + 2y2 =0and x + 3y2 =1

If the ordinate at x=a divides the area bounded by the X-axis,part of the curve y=1+ j—z

and the ordinates at x=2 and x=4 into two equal parts, then find value of a.
Find the area bounded by the curves x? = Y, x% = -y and y2 =4x- 3.

Find the area of the region bounded by the parabolas yz = 4ax and x% = 4ay, a > 0.

Sketch the graph of y = |x + 3| and evaluate f26 |z + 3| dx.

Find the area of the region bounded by the parabola y = x% and y=|Xx|.

Determine the area bounded by the curve y = (1 — :1:)2, the Y-axis and the line x = 2.

2
Find value of lim moL . sec? L.
m—00 Zr—l m2 m2

If S be the area of the region enclosed by y = e_"’2,y:0andxz 1, then show that
1 1 1 1
1l g1 4 1 (71_ L
1-tsss 5 k(1-5)

Using integration, find the area of the circle x? + y? = 16, which is exterior to the parabola

y2 = 6X.
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CBSE Test Paper 05
Chapter 8 Application of Integrals

Solution

b. %ab(w —2)
Explanation: Required area := % area of ellipse — area of right angled triangle

_1 1 _ab
AOB. =7 mab- 3 ab= - (m-2).
c. fisincreasingin [1,00)
Explanation: f (x) = x* - 4x

f(x) = 4(x3) -4 =4(x3-1) =4 {xH) +x + 1)} (x-1)
=f‘x)>0,if,(x-1) >0,

and f ‘(x) <0, if (x-1) < 0.

So,f is decreasing on (00, 1] and f is increasing on [1,00)

8
b. 3

Explanation: The tangents are y = mx + % Y =mex + %

sincea = %
It passes through (-2, 0).

AmP=1=m=+1

The tangents are:
y=5+Ly=—5 -1
Required area:

3, .9

Yy

:2[(7—2y+ﬁdy

0
:2[%—4+4

= 35¢. units
16
3

co

4 5 4
Explanation: Required area: [ (y? — 4)dy= [% — 4y]0 :% sq.units
0

b. 15(5 - 1) sq. units
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5

Explanation: Required area: = [ (g V52 —x? — 2(5 — w)) dz
0

5

2VFD R . 1 22
= [ 5 +?Sll’l g—5$+70

oo oo

[0 + 52—23111_11 524 52—2}

6 5 i —1
~2|0+ Zsin'0 -0+ 0]

g fo)=nG oy

6. Solving the equations, we get the points of intersection as (-2,1) and (-2,-1)

Required area =2 fol(l —3y?) — (—29?)dy
1 ak
=2 [y (1 —yPdy =2y %
2

— 2 _ 4
_2><3_3

0

™~ 21 .

-2,-1)
x+2~;2:(7 2,-1)

%+3y2=1

7. According to he question, ;' (1 + %)dw = ff(l + %)dm
8¢ 5]
o-s],= 2,

(a-

a
(a—%)—l—2:2—a—|—%
16
201—7:0
2a%-8)=0

a= =122
a—= 2\/§ [neglecting negative sign]
.". If the ordinate at x=a divides the area bounded by the X-axis,part of the curve y=1+

8

— and the ordinates at x=2 and x=4 into two equal parts, then a = 2\/5.

8. The region bounded by the curvesy = x%,y=-x% and y2 = 4x - 3 is symmetrical about X-

4/9



axis and, y=4x-3 meets at (1,1).
.. Area of region (OABCO0)=2 [fol zidx — f31/4 Vir — 3dx

y 52 Yo

)1 B ((4:1:3)3/2)1
0 3.4/2 3/4

:2<%—%>:2X%=%squnit8

The area bounded by the curves x% = Y, x% = -y and y2 =4x-31s % sq units
. yz = 4ax

x? = 4ay

On solving

X=4a,y=4a
4 da 22
Area:foa\/élaa:da:— Oai—a x

4q w2
= Jy [2vaz — ]dz

_ 48 32 2 da
o 3 12a

0

44/a (4a)’
_ 3/2
= = (4a)*? — -
_ 32>  16a°
- 3 3

16a2 .
= =3 SQ. units

Xt mdgy =y =4
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10. y=|x+ 3|
=y=(x+3),ifz> -3
y=-(x+3),ifx<-3
ff6|x+3|dm =7
area= [ —(z+3)dz+ [ (z+3)de
[ 22 —3 z? 0
2 s e[ s
- =(—%+9)—(—§+18)}+[(0+0)—(§—9)}
= _(§+0)+(0+§)}

=9 sq units

11. y=x2

g.units
Y 9
et
wi-1, 10 Fy=x
=k rd
B A1 (L
b, A
\ '-\. F .
\ Hx_ y o
-y P 4
b , A
:..:\-' H""‘-\-\_Dl; = ~'|..
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13.

Required Area = the area bounded by the curve y = x(1 — w)2, the Y-axis and the
line x = 2.

y==z(1—2z)%...Q)

Required area =Area of a square OABC - f 02 y dx

=2x2— fo (1 — z)2dz (from equation (1))

—4—f02 2 +1—2z)dx

=4— [ (2®+z— 22?)d

2
o zt z? z3
=4-|Tt+7 253
4|2 22 23
= TT3 2 ?]
4 [16 416
- T T3 3}
4 1648 16
o 4 3
4 [
o 2 3
—4_|g_ 16
=4—| 3]
4 2
_10 5
= == sq.units

Requlred Area = the area bounded by the curve y = z(1 — x)2, the Y-axis and the
line (x=2) = E sq units

2
hmm_mozr = . sec? T—

= limp 00 Y pe 1( 8662 )

= fo rsec? z? dx
[putting =2 = t = 2xdz = di]
=1 fol sec’t dt

[tan t)s = % (tan 1 — tan0)

—2tan1
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14. Asy=e ®

15.

|~
L~

since, z2 < x when x€ [0,1]
= —z2> -z

= e @ >e *

S 1

s fo e de > [y e tde

—bt4/b>—4ac
Vs (e ml=1-1.....(1)

Also, fol 6_5”2 dx <Area of the two rectangles

1 _ 1 1
(1) (- %) <%
1 _ 1 L
<(ixF)+r(-%)<%
1 1 1
<L+L(1-L).. (2)
From (1) and (2), we conclude that

If S be the area of the region enclosed by y = e~

According to the Given question,

T

2,y:OandX:1,then

equation of circle is

z? + 42 = 16...0)

and equation of parabola is

y? = 6z...(ii)

The given circle has centre (0, 0) and
Radius = 4 units

The given parabola has vertex (0, 0) and

Axis of parabola lies parallel to X-axis.
On substituting y2 = 6x in Eq. (1), we get
X%+ 6x-16=0
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x+8)x-2)=0
Xx=-8o0r2

from Eq. (ii),

when x = -8, then yz =-48, which is not possible , because square root of negative

terms does not exist.

So, X 7~ -8

when x =2, then

y2 =12

y=+24/3

Thus, the points of intersection are (2, 2 \/§ )and (2, - 2\/5 )

Now, let us sketch the graph of given curves.
YJ\

K O\ 2.0 B@.0) i
; A (2, -2\3)

yY

Required area= Area of shaded region

= Area of circle - Area of region OABCO

= T(4)? - 2(Area of region OBCO)

= 167 — 2 f 02 Y (parabola) 4T + f24 Y( circle )diﬂ}

— 167 2| [ \ozde + [} \/de}

— 167 — 2 [v/6 [2 2"z + [} \/Hdaz}

= 167 — 2 {f X %[x?’/z}i—k [% 2 24 18 sm 1(%)];1}
=167 —2{ 3% x 22+ [8sin1 (1) - (\/j—kSsin_l(%))}}
:167r—2{8“3 + [ L <2f+ g)]}

— 167 — %ﬁ—8n+4\/+
8 4/3
=8r+ 3 — 5
327 ﬁ

= %(871’ — 4/3) sq.units.
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