CBSE Test Paper 02
Chapter 8 Application of Integrals

. The area bounded by the curves y = /b — 22 andy = |z — 1| is

57m—5 .

a. T sq. units
2 .

b. 57T4+ sq. units
5m—2 .

c. 25— sq. units
d. WT_E’ sq. units

. The area of the loop between the curve y=a sin X and the x — axis and x= 0, X=7 is

a. 3a

b. 2a square units
c. none of these
d. a

. The area bounded by the curves 2 = 4y and = = 4y — 2 is

a. % sq.units
b. % sq.units
C. % sq.units
d. 9 sq. units

. The area bounded by the ellipse z? + 9y2 = 9 and the straight line x + 3y = 3 is

a. 4r
3

c. 67

d. 97

. The area lying in the first quadrant and bounded by the curve y = x3, the x - axis and

the ordinatesatx=-2and x=11is
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10.

11.
187
13.

14. [

15.

c 3
d. 6

Find the area of the region bounded by the curvesy = |x-2|,x =1, x =3 and the x-

axis.

Find the value of ¢ for which the area of figure bounded by the curve y = 3, the

straight lines x=1 and x=c and the x-axis is equal to % .

Find the area of the region enclosed by the lines y=x, x=e, and the curve y = %

the positive x-axis.

Integrate the following function SR S—

(z—1)(z—2)

: 1+log z)?
Integrate the function {tlogz) .

Integrate the functions (4« + 2) /22 + x + 1.

foﬂ/4 log(1 + tanz)dz.

3
. T
Find f A3z

dz

sin®z sin(z+a)

Using integration, find the area of the region {(x, y): x* + y? < 16, x* < 6y}.

and
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CBSE Test Paper 02
Chapter 8 Application of Integrals

Solution
1. (c) 57;_2 sq. units
Explanation: Required area:
2 1 2
[vb—a2dz— [(1—2z)dz— [(z—1)dz
-1 -1 1

- 2
z+/5—x2 5 « -1
———— + ssin” " —=

2 2 5

[ V5 1

fe-%] - [5-2],
2 |1 2 1

om—2 .
:( 1 )sq.umts

2. (b) 2a square units

s

Explanation: Required area = [ a sinxdz
0

= a[— cosz]]

=a(—cosm+cos0) =a(l+1)=2a
3. (b) % 8q.unaits

Explanation: Eliminating y, we get :

r?—z—-2=0=z=-1,2
2

Required area:= [ (% +% — %)dw: %(4— 1)+ % — %(8+1)
3,3 3_9 :
=3 +35 — 1= §sq.umts

3 _
Explanation: Required area: = [ (% V3 —x2— %(3 — x)) dx
0

- 3
1|z 2 . 1z 2
=3|—% — t s §—3$+?]0
I I PN S | 2 . 32]_ 1 2 .
—g_O—F?sm 1-3 —|—7}—§[0—|—75m O—O—I—O}
2 r 3
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5. (b) 2
; b 15
Explanation: Required area = [ z3dz = {_} =T
-2 -
6. We have to find the area of the region bounded by the curvesy = |x-2|,x=1,x=3

and the x-axis.

Required area :f12 (2 — z)dx + f23 (x — 2)dx
= [22 — 22|} + [22 — 22];
=[4-49-2-DI+[9-6)-(4-9]=-1+3=2

|

7. we have, foc 3dx = %
16
3(x)g = 7
3c = ?
o= 1

8. Required area = the area of the region enclosed by the lines y=x, x=e, and the curve
1

y = < and the positive x-axis
:fol rdx + fle %diﬁ

1 +1
= isq umts

0. [ 1 dg

(z— 1)(3: 2)
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:log|(m—%)_|_\/(m_%)2_(%)2’+c

log‘w—— +y/x2 — 3m+2’+c
10, LetT = [ 112D 40 )
Putting 1 + loga: =t
>1l=2
= d—; =dt
c.Fromeq. (), I = ft2dt
t3
S —|— C

= (1—|—10g:1:) +c

11. LetI [ (4 +2) /22 + = + 1d=
= [2(2z+1)\/2? +z + 1dz
:fz\/M(%H—l)dx ()

Putting x2+x+1=t
= (2z+1) =2
= 2z + 1)dz = dt
.. Fromeq. (), ] = f2\/1_fdt
3 2ft%dt
3

:2%—1—0

2
:%t%—}—c 3
24( -I—CB—I—l)E—I—c
12. I = fﬂ/4log (1+ tanz)dz ...(1)
fﬂ/4log[1 +tan(z — :r:)}dar:

77/410g 14 tanli—tanm Ix

1+tan —.tanzx

7T/4 l1—-tanx
log 1—|— 1+tanm)dm

1+tan z+l—tanz
l+tanz } dx

77/4

log
7r/4 [

1—|—tan:c:|da3
= fo/ log 2dz —fo/ log(1 + tanz)dz
= log2[:1:]g/4 —1I

log -



13.

14.

21 =log2 | — 0]
I =log2.3

3
Accordmg to the question, I = f

4432242
- f m4+3m2+2
Letx? =t = 2zdz = dt
= adr=%
_ 1 t
1 I'= f t2+3t+2dt
=3/ t+2)(t+1)dt
By using partial fractions,
t _ A + B
(t+2)(t+1)  t+2  t+l
_ 1 t _ 1
I=3J (t+2)(t+1)dt T2 ft+_2 T t+_1dt @
t=A({t+1)+ B(t+2)

if t=-2=—2=A(-1)," . A=2
if t=—1=—1=B(1),".B=-1

put values of A and B in (i)

AR s 1
I=1|[ Zdt— [ Ardt]
= 2[2log|t + 2| —log |t + 1]] + C
:log\t—|—2|——;-log\t—|—1|—|—0
=log|t+2| —logvt+1+C

i 42
put t = 2
242

+C
241

I =log

f 3dm

sin’z sin(z+a)
f dz

. sin(z+a
\/Sll'l4 I. ( )
sin x

f dx . f cosec’xdx
. sin(z+a sin(z+a
sin’x ( ) ( )
s T s T
o f cosec’xdx

sin z.cos a+cos z.sin o

sin x

. f cosec“xdzr
4/€os a—+cot z.sin o
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15.

putcosa +cotz.sina =t

O—coseczw sin adx = dt
1/2

== =—ma 73 +C
sma\/_ ~ sina” 1/2

= —= 2 Jcosa + cotz.sina+ C
According to the question , given region is (x, y) : 22 + y? < 16, 22 < 6y
Above region consists a parabola whose vertex is (0, 0) and

Axis of parabola is along Y-axis.

Above region also consists a circle x* + y? = 16 whose centre is (0, 0) and

Radius of circle is = 4.

First, let us sketch the region, as shown below:

On putting x? = 6y from Eq.(ii) in Eq. (i), we get
y2+6y-16=0

y2+8y-2y-16=0

yy+8)-2(y+8)=0

(y-2)(y+8)=0

y=20r-8

When y = 2, then from Eq. (ii), we get

x=1+4/12 =+2,4/3

When y = - 8, then from Eq. (il), we get

= - 48 which is not possible [‘." square root of negative terms does not exist.]
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So, y = -8 is rejected.

Here, we consider only one value of y i.e. 2

Thus, the two curves meet at points C(Z\/g ,2) and D(-2 \/§ , 2).
Now,

Required area = Area of shaded region OCBDO

=2 [ Area of region OACO + Area of region ABCA]

_ 9 o (parabola) BY + [y  (cixele) dy}

—9 :foz Vydy + [, \/Wdy}

=2|VB fy Jady+ [y /16— y2dy

p ([\@-y?’”' o v+ e 4])
:2{{2\/' 3/2] [0+ 8sin~ '1— /12 — 8sin~ l]}
2 _M)’ x [(v2)2]** +8sin~ (Sm 7) —2v3 —8sin” <Sin %)]
_ 5 '2~/§>< X 24/2 4+ 4w — 24/3 — }

_of ‘[ +47r 2¢/3 — }
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