CBSE Test Paper 01
Chapter 8 Application of Integrals

1. The area bounded by the curves y?> = 20z and 2 = 16y is equal to

320 .
a. - sq. units
b. 807 sq. units
c. none of these

d. 1007 sq. units

2. The area of the region bounded by the parabola (y - 2)%=x-1, the tangent to the

parabola at the point (2, 3) and the x — axis is equal to

a. none of these
b. 6 sq. units

c. 9sg. units

d. 12 sq. units

3. The area bounded by the curves y = 4/, 2y + 3 = xand the x - axis in the first

quadrant is

a. 36
b. 18
c 9
d. none of these

4. If the area cut off from a parabola by any double ordinate is k times the
corresponding rectangle contained by that double ordinate and its distance from the

vertex, then k is equal to

& 0 T o
o] wocol—= P oo

5. The area bounded by the curves y = cos X and y = sin X between the ordinates x =0
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10.

11.

12.

13.

14.

15.

s

and x = 5

is equal to

a. 2(v/2 + 1) sq. units
b. 2(v/2 — 1) sq. units
c (4\/5 —1 ) sg. units
d. (4\/§ +1 ) sg. units

The area of the bounded by the lines y = 2, x = 1, X = a and the curve y = f(x), which
cuts the last two lines above the first line for alla > 1, is equal to
21(2a)*? — 3a + 3 — 24/2] . Find fx)

Let f(x) be a continuous function such that the area bounded by the curve y={(x), x-

2
. . . a a
axis and the lines x=0 and x=a is — + =

5 + 5sina+3 cos a, then find f(3).

Find the area of the region enclosed by the curvesy=x,x=e,y = % and the positive
X-axis.
Calculate the area of the region enclosed between the circles: x% + y2 =16 and (x + 4)?

+y*=16.

Using integration, find the area of region bounded by the triangle whose vertices are
(-15 0)) (15 3) and (35 2)-

Find the area of the region {(:1:, y);z? <y < w}

) oo\ 1/
Evaluate lim,_, (?) .

2 2

1, = z a1
o T v ARTERER +

Evaluate lim,_ [

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

Using integration, find the area of the region enclosed between the two circles x* + y?

=4and(x-2)2+y2=4.
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Solution

1. (a) % sq. units

Explanation: Eliminating y, we get: 4 = 256 x 20z
1
=z =0,z =8(10)3

Required area:
1

8(10) 3 )
= (\/20£B — %) dz
0
= 630 — 3§0 = 330 sq units

2. (¢) 9 sq. units

d
Explanation: Given parabola is: (y — 2)2 =z—-1= d_g - 2(y1—2)

When y= 3, x= 2
Ly 1
dxr 2
Therefore, tangentat (2,3)isy-3=%(x-2).1.e.x-2y +4 =0 . therefore required area

B 5 3 (y—2)° ’ 9 3
is: [(y—2)"+ 1dy— [(2y—4)dy= |5 +y| — [v* —4y]; =9
0 0 0

3. (©9

9 9

Explanation: Required area: [/zdz — [ (mT_?’) dz
0 3

379 ) 9
— |22 1)z — ;
= [3/2] 5 [ 5 3:1:}3 = 9sq. units
0
4, (a)%

a
Explanation: Required area: 2 [ /4az dz
0

— ka(2y/4aa)
8,/a 3

= — 2
3a

3
=4y/aka? > k=%
5. () 2(+/2 — 1)sq. units
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2
Explanation: Required area = [ |sinz — cosz|dz
0

O%MS{

x
2

(cosz — sinz)dz+ [ (sinz — cosz)dx
x
4

™

x
= [sinz 4 cosz]; + [—cosz — sinx|:
4

0001 (4 3))
:ﬁ%—zzmﬁ—2:2@6—n
. We are given,
Jilf(z) — 2ldz = 2[(2a)3% — 3a + 3 — 21/2]
Differentiating w.r.t a, we get
myz:%{;ﬁa2—ﬂ
f(a)=24/2a,a > 1

f(z) =22z,2>1
. we have, fo d:c——+—szna+—cosa
Differentiating w.r.t a,we get,
f(a)=a+ %(szn a+ acos a) — 5 sin a

2
_ T T\ _ T 1 T 1
puta=g, f(3) =3 +7 -3 =3

2
. Wehavey = 4z2 and y = %xz
=i
(1,1) e
-\_‘_'_‘—‘—-—._

s

Required area =2 f02 (3\@ — g) dy

-2(3473),
_ 95 2\/— 20f
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x% + yz =16
(X+4)2+y2:16
Intersecting at x = -2

Area= 4f__42 \/16 — z2dzx

=4 [f__f V4 - 932da:] = 4{% 1—x2+ i;sin_lﬂi

= 4[(-2v3 - %) — (~4m)]
= (-8v3+ %)

(1.3)
B

A(-1,00B(1,3)C(@8,2)

Equation of AB

y— 1 %(w—xl)

y—0= 1+1( z+1)

y=3(z+1)

Sumlarly,

Equation of BCy = 71( 7)
Equation of AC = %(x +

Area AABC = [, ' %(

2

4

1)
+1 da:+f1 s(—T7)dz —flz(x+1)d
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11.

12.

3| z? 1 1 z? 3 z? 3
B 5{7 +w]_1—|— 5{733_ 7]1_[7 —|—x}_1
3
=G+ -G -]+ e
9
-+ +3)-( 1)
3
=5(2)++(10)— +(8)=3+5—4
= 4 sq. units
y = X
S
5
= of
-\g'-.
y=X
=x=0,y=0
x=1y=1

Area = fol xdx — fol x2dx

Wl

\ 1/z
Given L = lim ;oo (%)

Taking logarithm on both sides

log L = limy 00 = (log% + logs +

=limg 00 % Zle log %
=lim,_ o % > _1log ﬁ
= fol log% dx

= — fol log x dz

= —[zlog x + x|}

= —[(llog 1+ 1) — (0log0 — 0)] =

S.LogL =1

1
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13.

14.

15.

=L=c¢e

) - 1/x
= lim, (?> —e

. . 1 z? z? 1
Given, lim,_, [5 + o T T +4
2
. T T
= limg 00 Zr:() m
. €T 1/[17
= hmm—>oo Zr:() m

= fo Tio) 3,replace - byyand 1 by dy

4 2 4
Wehave,xzzyandyzx+2
=z2=x+2
=z2-2-2=0
=z2-22+2—-2=0
=z(x—2)+1(z—2)=0
= (z+1)(z—2)=0
=x=—1,2

2 2
.". Required area of shaded region, = f_21 (a: + 2 — x2) dx = [% + 2z — m—] .

~ (s-3-1)=3

Given circles are £2 4 y? = 4...(i)
(x —2)% +y? = 4..(Gi)

718



Eq. (1) is a circle with centre origin and
Radius = 2.

Eq. (ii) is a circle with centre C (2, 0) and
Radius = 2.

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

(z —2)°+y* =2® +y°

= z? -4z +4+y? =22 + 42
=x=1

On putting x = 1 in Eq. (i), we get

y =13

Thus, the points of intersection of the given circles are A (1, 4/3) and A'(1,-/3).

A (1,3)
'f'.f
Clearly, required area= Area of the enclosed region OACA'O between circles
= 2 [ Area of the region ODCAO]

=2 [Area of the region ODAO + Area of the region DCAD]
-2 [fol yodz + f12 yldw}
=2 [fol V4 — (x—2)2%dx +f12 V4 — m2dm}

1
= [% (x—2)/4— —|—%><4sin_1<m2;2)]0

2

—|—2Hx 4—932—|— L 4sin~? %}
1

(@~ 2) /A== 2P +dsin? (52| +[ay/A=a? +asin! 5]
\f-|-4sm (%)}—0—4sin_1(—1)}—|—[0—|—4sin_11—\/§—4sin_1%}
—v/3 —4x )+4>< } [4><%—\/?_>—4><%]
=<—x/?3—§+27r)+<27r—\/§_2§)

8

— 24/3 sq units.

I
/\f—’H
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