NCERT Exemplar Solutions Class 12 Mathematics
Questpix Chapter 8: Application of Integrals

1. Find the area of the region bounded by the curves y? = 9%, y = 3x.
Solution:

Given curves are y> = 9x and y = 3x A
Now, solving the two equations we have B
(3x)2 = 9x i y=3X
9x? = 9x ?
IX>-9x=0=9x(x-1)=0 :
Thus, x =0, 1 0 ‘A
So, the area of the shaded region is given by X' (0,0) (1,00 X
= ar(region OAB) — ar (A OAB)
ar (region OAB) - ar (ACAB)
1 i . i 2= Qx
- J.”' Jdx = J‘J*}.\ fdy — J'3.1' d ?

o Y
1 '

27 Y
Z’sj'a.n’m n*"-.—‘&_[m‘x —3><—|1 : l.— [‘?J

[[1) "”]_E[(” ~0]=2(1) - 2 2—% %sq.um’th

Therefore, the required area is %2 sg.units.

2. Find the area of the region bounded by the parabola y? = 2px, x? = 2py.
Solution:

Given parabolas are y? = 2px .... (i) and x? = 2py .... (ii)
Now, from equation (ii) we have
y = X?/2p

Putting the value of y in equation (i), we have
(X%/2p)? = 2px
x*14p? = 2px
x* = 8px
x* - 8p3x =0
x(x3-8p% =0
So,x=00rx*-8p®=0=>x=2p , < >
i . X X
Now, the required area is
= Arca of the region (OCBA - ODH A)
2p p o5
j\'ﬁ{f‘_Iz_ffl‘\'EP’[‘H"h__J""h y2 = 2px
0 =P
2 I I 2. Iy
:2l__.——_l.'___ :.' A 4
12p. =[x 2 3[1 v
242 - s
=== Jp12p)"* - 0]- ~If2i’)' =
3 l’:;r
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H- 5 3 3 H 2 4 2 !_
= == == == S(]. units
3 / {;F ﬁ" 3'; 1

Therefore, the required area is 4/3 p? sq. units.

3. Find the area of the region bounded by the curvey =x®andy =x + 6 and x = 0.

Solution:

Givencurvesarey=x3, y=x+6andx=0

y=X+6

Onsolvingy = x®and y = x + 6, we have 4
x3=x+6

x3-x-6=0 x=0

X?(X - 2) + 2X(x - 2) +3(x-2) =0

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

It’s seen that x* + 2x + 3 = 0 has no real roots . /
So, x = 2 is the only root for the above equation. x> / 0

Now, the required area of the shaded region is given by

:j(~‘ +6) dy ~]‘1:d.\

2 2 l y:xS
:[\7+()_\:|‘!—1|_1';I- Y"

A o) -~
=l\"2""2,]‘(”“ 0)~ ()~ 0]

=14 - l x16 =14 - 4 =10 sq. units.

4. Find the area of the region bounded by the curve y? = 4x and x? = 4y.
Solution:

Given curves are y? = 4x ... (i) and x2 = 4y ... (ii)

y? = 4x

On solving the equations, we get K=ty
From (ii),
y =x%4
Putting value of y in (i), we have
(X?/4)? = 4x
x*16 = 4x 2
x4 = 64x X
x*—64x=0
So, x=0,4

Now, the required area is the shaded region

Y

X
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Required area j-\ Fdx = j—dl = Ejv xody - —J

i

2 314 11 34
2_ ._[]__._. .:,
'a[ -2 3
4 1 7 4 1
4 -1{4Y = (1]==[8] - -
=3 1@ =01 (4" - 0= S [81-
3 _,E Eq units
R R T

[64]

5. Find the area of the region included between y? = 9x and y = x

Solution:

Given curves are y> = 9x and y = X
Solving the above equations, we have
xX2=9x=>x°-9x =0

X(x-9)=0

So,x=0,9

Now, the required area is

I]l JOx dv - J"'.d'\ —.Jx‘t dy - ['1 dx

! Ll

2, 32,0 212
=3-3[1 I.*E—ll lo

12 1 3
=2[(9)*2-0]- E[(u)- - 0]

=2(27)
27

= 5q- units

Therefore, the required area is 27/2 sq. units.

6. Find the area of the region enclosed by the parabola x? =y and the liney = x + 2

Solution:

Given, equation of parabola x? =y and liney = x + 2
Solving the above equations, we get

X2=X+2

x?-x-2=0

X2-2Xx+x-2=0

X(x-2)+1(x-2)=0

x+1)(x-2)=0
So, x=-1,2
Now,
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Graphof y=x+2

i
{

A t)
Y 2

Area of the required region

L7/

k x2=y

F : Il‘ g ’ 3.2 :( ;-
=_.[l(,\-+2):!'.1'__)'|..‘-2dl_={?+h..|-l_Ell 1 X o
[( 4 1 H 1
=||z+4|-|[5-2][-z[B-(-]
3 1 15 9
= 6*i]*~ 9) = — - 3 == sq. units
[ 2 3{} 2 2 1 5

Therefore, the area of the required region is 9/2 sq. units.

YI

7. Find the area of region bounded by the line x = 2 and the parabola y? = 8x

Solution:

Given, equation of line x = 2 and parabola y? = 8x
Putting value of x in the other equation, we have

y>=8(2)

So, y=+4
Now, the required area is

Ya
y2= 8X

= 2] JBx dy=2x22 fﬁ dx

-

:—'I"QEXE:'[I-‘. .\‘lr-.

8v/2

~
f

(=

u. -
,:’2 (23] = % g\f_:if«;q. units

Therefore, the area of the region = 32/3 sg. units

8. Sketch the region {(x, 0) : y = V(4 — x2)} and x-axis. Find the area of the region using integration.

Solution:

Given, {(x, 0) : y = V(4 — x}
So,y?=4-x°

x? + y? = 4 which is a circle.
Now, the required area
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Fd

,[\H_ x° dy Yn

|Since circle is symmetrical about y-axis]

=2.[%J4—x3 +%5in"%}- X" (2,0) 0 (2,00 X
&= 0

=2[(%—.34}"4+25in'1{1,‘|)-([?+[l)}

=2{2.1ﬂ=2n Q. units ‘|'""

9. Calculate the area under the curve y = 2 \x included between the lines x = 0 and x = 1.
Solution:

Given the curves iy = 2Jx,v=0andy=1. YA
Y= 2Jx = i = 4x (Parabola) y=2VX

1
Required arca = J(ZJT ) dx

"ZX—[\Q:].,. <

i 0 0N X
:5[(1)' 2-0] \
4

=3 Sq. units

S P o 4 ~ 2 -
Thus, required area = 3 59 units. v

10. Using integration, find the area of the region bounded by the line 2y = 5x + 7, x-axis and the
linesx =2 and x = 8.
Solution:

Given, 2y =5x + 7, x-axis, x=2and x=8
Let’s draw the graph of 2y =5x + 7 =y = (5X + 7)/2

X 1 -1

y 6 1

Now, let’s plot the straight line on a graph with other lines.
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The area of the required region is Y
Bre - 8

=j[m sl ]d:-.'z llé X +?1’]
3\ 2 212

e - h /
—2[2{64 4)+7 (8 2)]

x'1/ 0 Xx=2 x=8 X

e

=1[E x604+7 x6}=l{15ﬁ +42]
212 2
| :
=E x 192 = 96 sq. units ¥

Therefore, the required area the region = 96 sg. units

11. Draw a rough sketch of the curve y = \V(x — 1) in the interval [1, 5]. Find the area under the
curve and between the lines x =1 and x = 5.

Solution:

Given curve y =(x — 1)

2 —

>y =x-1
Plotting the curve and finding the area of the shaded region between the lines x = 1 and x = 5, we have
Area of the required region Ya

= yi=x-1

3 A
=[Jx—Tdx

2 =2/275
=5le-v"2 ]

X' O

2 2 2 -
=§[[5u 1)*? uu]:g x (4)'2
= : xB= E 5q. units

3 3

Therefore, the area of the required region = 16/3 sg.units v

12. Determine the area under the curve y = V(a2 — x2) included between the lines x = 0 and x = a.

Solution:
Y

-~
Given curve y = (@ - x?) and linesx =0 and x = a
y=vV@-x)=y’=a?-x

x2 +y2 = a? which is equation of a circle.

Now, the required region is found by plotting the curve and lines.
So, the area of the shaded region is

X! <
3 el
- 2[m*?-0]- Sl -]
o a
= [l J"z = 4 £ sin”’ l}
2 2 alo Y""
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= B\jaz—a‘\+%sin"%— -0}
. O gyt BB

2 22 4

Therefore, the required area = 1a?/4

13. Find the area of the region bounded by y = Vx and y = x.
Solution:

Given equations of curve y = Vx and line y = x
Solving the equations y = Vx = y? = x and y = X, we get
X% =X
x?-x=0
X(x-1)=0
So, x=0,1
Now, the required area of the shaded region %
| 1 X‘ 3
— [\/: dx - J vdy

21 521" _1p.2]
:El\ “lw“’j[‘_ll‘

>
2 1 4-3 .
- = —sq. units
3 2 O 6

Thérefore, the required area = 1/6 sg.units.

14. Find the area enclosed by the curve y = —x? and the straight-line x + y + 2 = 0.
Solution:

Given curvey = —x?or x? = -y and the linex +y +2=0

Solving the two equation, we get Y
X—x2+2=0
x?—-x-2=0
X2-2Xx+x-2=0
X(x-2)+1(x-2)=0
x-2)(x+1)=0

So, x=-1,2

Now,

The area of the required shaded region

=| j(—.\'— 2)dx - ]—I: dx
| -1 =]
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(. 3N, ] 5
r—((»+—]+—(())‘ = |-—+3
2/ 3 | 2
-15+6 9/ 9
= === 5 units
2 2 2

Therefore, the required area = 9/2 sg.units

15. Find the area bounded by the curve y = Vx , x = 2y + 3 in the first quadrant and x-axis.
Solution:

Given curve y = Vx and line x = 2y + 3, first quadrant and x-axis.
Solving y = Vx and x = 2y + 3, we get
i = \Z’vm = y*=2y+3
Y —2y—-3=0 = y*-3y+y-3=0
yy-3)+1(y-3)=0
(y+1)(y-3)=0
" y==1,3
The area of shaded region

3 >

- J.(Zy + 3) d_l/ - J}/?d]l

O

:[2%03/] -3l /

=[(9 +9) - (0 +0)] - l [27 - 0]

A 4
=18 -9 =9 sq. units Y
Thus. the required area =9 sq. units,
Long Answer (L.A.)
16. Find the area of the region bounded by the curve y? = 2x and x? + y? = 4x.
Solution:

Given equation of curves are y? = 2x and x> + y? = 4x
Solving the equations, we have
X2—4x +y?=0
X2—4Xx+4-4+y*=0
(x-2)%+y?=4
It’s clearly seen that the equation of the circle having its centre (2, 0) and radius 2.
Solving x? + y? = 4x and y? = 2x
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X% + 2Xx = 4X
X2+ 2Xx—4x=0 Y

'

x2-2x=0
X(x-2)=0
So, x=0,2
Now, the area of the required region is given as ) X _ / »X

Area of the required region i (2.0)
=2 J,H S o j\/i d.\}
L0 0 Y
[ .. Parabola and circle both are symmetrical about v-axis.|
(v -2 7 4,_,\~2]3 21 2912
=2 ——Jd-(r—2)° +—sin"' —— —2.f.—[.\""];
[ 2 S A 2 o 37
=2[(0+0) - (0 +2sin"'(-1)] - % [2¥2 =0
=-2x2 [—E)— EQ.ZVE
2y 3
‘ :
=2n— . 2 (n = §J sq.units
3 U :
Thus. the required area = 2 (n o 5) $q. units.
17. Find the area bounded by the curve y = sin x between x = 0 and x = 2.
Solution:
b4 2
Required area = Jgin xdx + J }sin .1] ax
0 b 4
=~ [cos x]7 +|(= cos )7 == [cos & - cos 0] + [cos 27 — cos 7|
==[=1=1]+[1+1]=2 + 2 = 4 5q. units
AY
X
Yl
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