Solution
CET25M8 APPLICATION OF INTEGRALS

Class 12 - Mathematics

@ 5

Explanation: The area bounded by the curve y = x4-2x3 +x2+3
with x-axis and ordinates

Minimum value of y whenx=0isy =3

Minimum value of y when x =1isy =3

= [if (z* —22% + 2% + 3) dz

5 4 3 1
o[22 _gat 2t 3}
[5 4+3+:I:0

@ %

Explanation: Since area = 2 fom \/ﬂdy , solve the integral to compute the value.

8
()3
Explanation: The tangents are
y=mz+ o,y =mzx + ﬁ, since a =

N =

It passes through (-2, 0).
c.4m? = 1:>m::I:%
The tangents are:
y=5+Ly=-5-1
Required area:

3 /.2
. y
—2{03—2y+ﬂdy

[§—4+4

2
8 .
= 3 sq.units
_ 1
@Ay + Ay 2= —

Explanation: Give y = (tan x)" and the liesx =0,y = 0, x = %

A, = foz tan” zdz
A, = foz tan""?z (tan® z) dz

A, = [, tan" 2z (sec2 T — 1) dz

A, = fog (tann — 2zsec? z — tan™ 2z) dz

A, = foi tann — 2z sec? zdx — f(ﬁ tan" 2 zdz
A, = foi tan" 2z sec? zdx — A,_»

A, + A, o= f[ﬁ tan” 2 z sec? zdx

Put tan x = t = sec? xdx = dt

X 0

ENE

t 0

AA
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An —+ An72 = fol tn72dt
111
A, + A, 5= |:tn 1}0

n—1

An +An72 = ﬁ

16

(@4

Explanation: f0m2 4,/ — mz]dz = =
16

3
3 2 2
- mae m 2
2 _ —_— = =
<4m ) > ] 3
0

no

U
o |

kA 2
8 (16 ) 2 16
:>__ _ﬂ_ :2
3\ m2 2\ m2 3
8 ( 64 128 2
~3() - =1
1 (128) _ 2
= (%) =3
1 _ 1
jm3_64
=>m=4

(d) % sq. units

Explanation: Given slope of the curve is 2x + 1.
LY rlsy=at ot

Also , it passes through (1, 2).

S2=14+14+c=c=0

Equation of curve is: y =x? +x. Therefore , points of intersection.of y = x ( x +1 ) and the x — axis are x =0, x = - 1.
Required area:

Explanation: The given curves are : (i) y=x—-1,x>1.(ii))y=-(x—1), x < 1. (iii) y = 1 these three lines enclose a triangle

whose area is : %.base.height = %.2 .1'=1 sq. unit.

©32
Explanation: The area of the region bounded by

the curve x? = 4y and line x = 2 and x-axis
2 2,
— [z
= of ydr = of —dz

e [5],

Il
w b

x V3-1
©F—

Explanation: Consider given equations as

x2+y2-6x—4y+ 12=0,y=x,x:g

= intersection points (g, %) and (2, 2)

X2 +y?-6x-4y+12=0
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10.

11.

12.

= (x-3)2+(y-2)2=
\/ 1—(xz—3)2+2

A= f2 z—1—(z—3)2+2)d

V3-1
A= -5
©
Explanation: Given parabola y2 =8x
= 4a=8
=a=2
Parabola bounded by x-axis and latus rectum

3 2
= f\/Sxdm = 2\/—[m2 ] = ? square units

0

(@1

Explanation: Required area is:

3 3
Jydz = [|z —2|dz
1 1

3
|z —2|dz + [|z — 2|dz
2

Explanation:

y2 (Qa-x)= x3
3
y =
Let x = 2asin2 @
dx = 4asin fcos6do

2a 3
Area = f \/2:_md:z:

% 8a3 sinb @
- (4a) sin @ cos 6d0
(2 (20) cos2 6 6
o (2a) cos

\/sin® O sin 649

T
2a—x

8a?

|OS'\°|E~Z

3

=8a? | [ sin* 8d9
0

= 8a? j' sin? 0 (1 — cos? §) df
0

AA
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13.

14.

15.

16.

17.

2 1—cos 26 1 2 .
= 8a> Of( s )dHfZOfsmz%?dH

[ 5 sin 26 7 2 1—cos 46
— 8a? %[9]02—[ 12 ];]f [t g
_ 2 ™ 1| 7w
= 8a :(Z)—O}‘Z[z— ]
_ 2| 7w T | _ 3 2
=8a 1—1—6}*5’“‘

(c) 27 sq units
Explanation: Since Area = 4 foﬁ 2 — x?

z S V2 :
= 4(5 2 — 2 + sin —) =27 sq. units
0

V2
(99
Explanation: Required area:
9 9 37° ) 9
[zdz — [ (ﬁ) de= 22| -1 [m— - 33:} =9 sq.units
0 3 \ 2 3/2 2|2 3

0

8
@ 3
Explanation: The two curves y% = 4x and y = x meet where x* = 4x i.e ..where x = 0 or x = 4 . Moreover, the parabola lies
above the line y = x between x = 0 and x = 4 . Hence, the required area is:

f(x/ﬂ—x)dxzof(zx% —x)dw

0

3 4
_ | 222 _ 2
3/2 2

0

@ 3

Explanation: The area bounded by curve and coordinates axis :

1 1 1

Jydz= [(1— \/E)Zda: =[1-2yz+z)dz=1- % + % = %sq. units .Which is the required solution.
0 0 0

(b) 7 sq units

Explanation:

Given;

The circle x® + y2 =1

By the symmetry of the circle with x-axis and y-axis.

Required area

= 4f01(\/ 1—z?)dzx

AA
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18.

19.

20.

21.

22.

23.

mdac— sya ot + %sin_l(g)}
=4f0 (V1% — z?)dz

z4/12—22 2
| %sin%%)]

=4(0-2-0-0)

= 7 sqg.units

1

0

(@1

Explanation: Required area:

3 3
Jydz = [|z —2|dz
1 1

e { -

Explanation: Required area :
a

=2 [V4azdz
0

= ka(2v4ax)

3
=4,\/aka? = k=7

) 3o’
Explanation: X - cordinate of latus rectum is a
= foa ydz = foa 2,/a,/xdz

3

= foa ydzr =2,/a l%‘|

2
= [, ydz = da”

(a) %sq.units

Explanation: y = f(x) = x(x - 1)(x - 2) is +ve for x > 2, is — ve for 1 <x < 2; +ve for 0 <x <1, is — ve for x< 0.

Required area:
1 2

Jydz + | [ydz
1

2
[ (z® — 32% + 2z)dz

0
1

[ (z® — 32® + 2z)dz +
0 1

2

1
:[3—4—:1:3+m}0+ [% x —|—mL
:%sq.units

(d) 4

Explanation: Reqd. area sq.units
4
= f02 (y — 2)dy + f20 (2 —y)dy + fo 2dy
v 2 v 1° 4
- [7 B 2‘40 + [2y B 7]2 + 24,
=(2-4)-4-2)+8=4

(b) 3(r - 2)




24,

25.

26.

27.

28.

29.

Explanation: Required area:

_ 3(§m_§(3—m))dfc

0
r 3
_1 z\/32712 32 . 1z 22
3| T Esin Ty -3+
=%-0+§sin’11 2] [0+—sm’10 O—I—O}
132 . 32
37270
=3/4(m—2)

(b) % sg.units
Explanation: Eliminating y , we get :
P—z-2=0=>z=-1,2

Required area :

S F(5r D= ta- - er =i

32
5
Explanation: The area bounded by parabola x = 4 - y2 and y-axis
As parabola bounded by y-axis x =0

=4-y2=0
>y==+2
J2 4y dy
-],
vy,
8 8
16— (5+3)
_32
T3

(d) % sq. units

3_9 :
S = 3 Sq.units

Explanation: The equation y = 2x - x? iey-1=- (X—l)2 represents a downward parabola with vertex at (1,1) which meets x —

axis where y =0 .i .e . where x = 0, 2. Also, the line y = - x meets this parabola where — x = 2x - x

Therefore, required area is:

2 3 322 23 3
f(ypambola - yline f 2r ~ z2 — —m))dw = |:T _ ?i|0
0 0

(c) 207 sq. units

Explanation: The area of the standard ellipse is given by ; mab. Here, a = 5 and b = 4 Therefore, the area of curve is

7 (5) (4) = 20r.

() % Q. units

Explanation: Required area:
1

[ (z — z?)dz

0

- [¢-4].
2 3 1o

= % sq.units.

(b) (v/2 — 1) sq units

AA

27 9
=5 9=

i.e. wherex =0, 3.
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30.

31.

Explanation: X. X

¥y

It is given that the area bounded by the y-axis, y = cos x and y = sin x
s

= sinXx=cosx = T=7

Thus, the required area = Area ABLA + Area OBLO
1
1 V2
= [azdy+ [ zdy
1 0
vz

[

1

N
cos lydy + [ sin 'zdy
0

][

1

) L
= [ycos 'y — /1 —y?| L + [:csinflx—l— 1—.1u2]0‘/rz
7

- T4 1 4y T 4 1
_4ﬁ+ﬁ+4ﬁ+ﬁ 1
-2 _

=3

=4/2 — 1 units
(d)c2log(%)

Explanation: Required area :

= bf %dm= c*[logz]} = c*(loga — logb)=c?log (%)

Which is the required solution.

(b) 87sq units

Explanation: Given equation of curve isy = \/ 16 — 22 and the equation of line is x - axis is

So, the intersections points are (4, 0) and (-4, 0).
.. Area of the curve, A = fi; (16 — m2)12d:1c

= fil \/(42 — z?)dz

T 2 42 . 1w4
=|Zy/4% — 22+ Zsint 2
2 2 1] 4

= [3\/42 — 42 4 8sin~! g] . [—g\/ﬂ — (~4)2 + 8sin" ! (— %)}
= [2-0—0—8-% —-0+8- g] = 8msq. units
Which is the required solution.

AA

== [cos’l(l) — %cos’l(%) +4/1— %] + [%sin’l(%) +4/1—
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32.

33.

34.

(a) 2 sqg. units
Explanation: fo7r ydr = foﬂ sin zdz

Jy ydx = —[cosz|]
[ yde = —[1 1]
Jo ydx =2

(d) None of these
Explanation: The area of the region bounded by the parabola

(¥ - 2)* = x - 1 the tangent to it at the point with the ordinates 3 and y-axis
y=3=>x=2
(y-2?=x-1
slope of tangent at x = 2
dy
2(y — 2)5 =1
dy 1
de  2(y-2)

4y 1
dzx

(23) 2

Equation of tangent

y-3=5 (x-2)

y=5+2

A= [ (y—2° +1-2(y—2))dy
A= fog (v — 3)2d3/

3
(y-3)°
4= |2
0

A =9 sq units

(c) Ta®
Explanation: Required area:

=2 [y ay/ =rdz=2a [ \/ = da

Put z = asin? #, On differentiating, we get dz = 2a siné cosé df

For Limits, atz =0, =0 andatz =a, 6= 7

S .2
_ 0 .
= 2af2 a5 2 9a sinf cos@ df
0 asin® 6

/2
= (2a)? [ cos®6d6
0

w/2
=2a% [ (1+ cos26)dd
0

= 22, [0+ 52|17

= 2a? [§+0—0]:7ra2

AA
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35.

36.

37.

38.

39.

@ %

L
- 1
=
J-.I-'J
=
-v
e o

Explanation: "«

th e e ba — O

Yy

The area bounded by the curve y? = 4x, y-axis and the line y = 3 is shown by shaded region in above figure.

3 3
_ S
Thus, Area OAB = ({ zdy = of Tdy

=[],
_en

. .9 .
Therefore, required area is = - square units

(b) 6 sq units

Explanation:

Given;

The curve x = 2y + 3 and the y lines; y=1and y = -1

Required area
f (2y + 3)d.
N [ + 3y]71
=(1+3-1+3)

= 6 sq.units

)9

Explanation: To find area the curves y = ,/z and x = 2y + 3 and x — axis in the first quadrant., We have ;
y?— 2y — 3 =0,y-3)(y+1)=0.y=3,- 1. In first quadrant , y = 3 and x = 9.

Therefore , required area is ;

9
e (=)= lg] -4lE o=
1

Explanation: Required area

(b) 9sec1(3) — /8

Explanation' Required area:
:2f\/ —:c2d:1:—2[w oo +—51n1(§)]
=2 [%sm 1) - 2\/- %sin’l(%ﬂ

3

1

AA
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40.

41.

42.

43.

44.

45.

=9.T — 2,2 9.sin”? (%)
=9 [% —sin! (%)} — 242
:9cos_1% —24/2
=9sec 13 — /8

() 9 sq. units
Explanation: Given parabola is:
(y—2)2:m—1:>ﬁ:;

de 2(y-2)
_ _5 . 9% 1
When y=3,x=2 S T2

Therefore, tangent at (2,3 )isy—3 = % (x-2).i.e. x — 2y + 4 =0, therefore required area is:

3 3 o3 3
[ly—2)7+1dy— [(2y—4)dy = {(y 32) + y] - [y* - 4y]g =9 sq. units
0 0 0

(a) ”7_2 sq. units

Explanation: 22 +¢y? =1,z + y=1
Meets when

2?4+ (1-z)P=1

=22 +1+22-22=1

=222 —2z=0=2z(z—1)=0

i.e. points (1,0),(0,1). Therefore , required area is ;

Oj(m_(l_@)d@-

1
zy/1—22 1 . 2
—[ + =sin 1m—x+%}

2 2
0

(a) % Q. units

Explanation: The area bounded by y = 2 - x? andx+y=0=y=-x
2-x%=x

X?-x-2=0

= x-2)x+1)=0

=x=2o0rx=-1

ffl (2—:1:2 —:c) dz

pe- 5+ 5],
8 , 1 1
22+1) - (3+1)+(243)
3
6—-3+3
9 .
5 Sq. units
64
3
2y y? y2 7 64
Explanation: Required area: = [ [T -(3- y)} dy = [E —3y+ ?} =3
—6 —6

(d) 2 sq. units
Explanation: The angle bisectors of the line given by > — y% + 2y = 1 arex =0,y = 1. Required area : =

%.2.2 = 2 sq. units .

(d)-2
Explanation: Required area:

AA
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46.

47.

48.

49.

1-m
[ (z—2* — mz)dz
0

Explanation: Required area :

4f\/16—:c2da: [26zde + [; /(16 — 2?)dz = 4| 5

3(8m - V3)

(b) %sq. units

Explanation: Required area :
1

[ (V& - 2)da

0
1
3
_ 12 _= z2
0
= lsq.um'ts
6
(b)2:3

NS

[=}

Explanation: Let y2 = 4x be a parabola and let x = b be a double ordinate. Then, A; = area enclosed by the parabola y2 = 4ax

and the double ordinate x = b.

2 b
2 [ydz =2 [/dazdx
0 0

b
=4,/a [Vzidz
0

37b
= 4\/E[§x5:|
=4\/a.3 2p
And,
Aj = Area of the rectangle

13
= 2v/4ab.b=4a2b2 ..(2)
Dividing (1) and (2)

1
A As= —a2 b2 :4a2b

0

o |w

L3
a2b2

b

8
3@

D)

3
2

=2:3

(@m

Explanation: 0
3

»i

AA
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50.

51.

52.

53.

54.

55.

The area bounded by the circle and the lines, x = 0 and x = 2, in the first quadrant is shown by shaded region in above figure.

Area of OAB = f02 ydz = f02 \2/4 — z2dz
= [% 4 —x2+ %sin71 ﬂo
=2 (%) =7

Therefore, required area is = 7 square units.

@ ;3

T

Explanation: We have : [ sinazdz =3 = |

un
3a

(a) 2 sq units
Explanation:

Required area enclosed by the curve y = cos x and x = 7

A= foﬂm coszdz + ‘f:/Q cos mdw‘
= [sin% — sin 0] + |sin g - sin7r|

=1+ 1=2sq. units

(b)sin(3x +4)+ 3 (x-1) cos (3x +4)

Explanation: Given that area bounded by the curve x-axis,

x=1landx=b

b b
é{ydm:{f(m)dx
= jydw — A

1

= fbf(m)dx = (b—1)sin(3b+ 4)

= f(z) — —=[(z — 1)sin(3z + 4)|

= 3(x - 1) cos (3x + 4) + sin (3x + 4)

) i

Explanation: Required area
1 0 1
[zidz = [z3dz + [23dz

-2 2 0

24 0 zt 1
7],2 [T

(b) 4 sq. units
Explanation: Required area :

™
=2 [sinzdz = 2[— cosz]y = 2[1 + 1] = 4sq. units
0

(b) 47 sq units
Explanation:

o cosaaflﬁ }

AA
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56.

57.

We have, y = 0, y = x and the circle X2+ y2 = 3 in the first quadrant

E

74

Solving y = x with the circle

2+ x2=32
=x%=16
=x=4

Whenx =4,y =4
For point of intersection of circle with the x-axis,

Puty=0
Sx2+0=32
= x=+ 42

So, the circle intersects the x-axis at (:l:4\/§,0)
From the figure, area of shaded region

A= [y zdx + ffﬂ \/ (4v2)?2 — z2dz

z2 4 T 4\/52 P T
= [7]0 + |:3 (4\/5)2 —{132 + %Sln 1 4—\/5

6 s — 4 P 4
P+ [0+ 16sin "1 - 5/(4v2)2 — 16 - 165in ! 5]
[16-5 —2- V6 - 16- §]

(97 — 8 — 47| = 47 sq. units

4v2
)

4—3/3
(b) T2

Explanation: Required area:

2
=2 [+/4— 2%z
1

_ zv4—12 4 . —1(zx 2
—2[—2 + 5 sin (5) 1

_o |4 -1 V3 411
= [ESIH (1) - ESIIl (5):|
_ 47 —3./3

T3

() 1 sq units

Explanation: * - S . \3/ '

|
The required area is given by the following equation ,

A= fog ydz
= fOE sin(z)dz

AA
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58.

59.

60.

61.

62.

= [~ cos()l}
=-cos (7)+cos0

=0+ 1=1sq units

(b) wab
Explanation: Area of standard ellipse is given by :mab.
@1

. 2
Explanation: [ ydz =

2 okx __3
Jo 2 de = Tog, 2

P 2_ 3
|:10g62 0_10g62
2%k_1=3

2%k =4
22k = 52

-3
log, 2

=2k=2
=k=1

®) 3

Explanation: The two curves parabola and the line meet where,

3—x=x2+1<:>x2+x—2=0<:>x=-2,1
Therefore, the required area is:
1

f (yline — Yparabola )dw
-2

—_f;{B—x— (z2 + 1)} da

2 31 9
_ _z |0 _ 9
_[h 2 }—2 2

(b) 4
Explanation: Given thaty = cos x, 0 < . < 27
2r % 377( 27
= [ydz= [ydz — [ ydz + [ ydz
0 0 % 3?7r
T 3

2 P} 5 27
= [yde = fcosmdm — j coszdr + [ coszdz
0 0 1 3

2 )

w
3

2T s 0
= [ydz = [sinz|] ~[sinz]? + [sinz]3T
0 2 B

2m
= [yde=1-0—(-1-1)+(0+1)
0

27
= [ ydz =4 sq. units
0

(®)9

Explanation: The two curves meet where;
=3

NEES )

= 4x=x?-6x+9

=x%-10x+9=0=x=9,1.
Therefore, the two curves meet where x = 9.

AA
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Therefore, required area:

2
(b) 3
Explanation: Required area :

1
=|[z|z|dz
-1

0 1
=|[z|z|dz + [z|z|dz
1 0

0 1
=|[—2?dz|+ [2?dz
1 0
A
- [7}71 3 Jo
2 .
= 3 Q. units
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