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APPLICATION OF INTEGRALS
Class 12t

Q1)

Find the area bounded by the curves y = 2x — x%? and liney = —x

Sol.1)1) |y =2x—x2  (shifting parabola)

2)

=>x%-2x =-y
S>(x-1)2%-1=-y
5kx-1D)2=-y+1
=>@x-1)?=-(y-1 . o4
(.) parabola (shifting)
(.) vertex (1,-1)
(.) open towards - ve y-axis
y=—Xx
(.) line passes through (0,0)
Intersections point:
Solving y = 2x- x%2andy =-x
= -x = 2x- x?
= x?-3x =0
x(x-3) =0
=>x = 0andx = 3
y=0andx =-3
= points (0,0)and (3, - 3)
Required area = f03[2x — x% —(—x)]dx
= [7(3x —x?) dx
3x2 x>
- (T B ?)0
-(5-3)-©

_81-54

6 2
. 9 .
~ Required area =~ sq. units ans.

Q.2)

Find the area bounded by curvesy = 6x —x? andy = x% — 2x.

Sol.2)1) |y = 6x —x?

>x2-6x =-y

= (x-3)%-9 =-y :
=>(x-32=-y+9 axy) -
> (x-3) " =-(y-9)
(.) vertex (3,9) i

(.) shifting parabola : Y &

X 0(0,0) 8(2,0) Al,0)

(.) open towards - ve y-axis

(Imp.) Intersection point of this parabola with x-axis POyl
(v = 0).
Puty = 0iny = 6x — x?
>x2-6x =0
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2)

= x(x-6) =0

x=0andx = 6

y =x?%-2x

>x2-2x =y

=> x-1)2-1=y

>kx-1)2=(@Ww+1)

(.) shifting parabola

(.) vertex (1,-1)

(.) open towards +ve y-axis

Intersection point of this parabola with x — axis (y = 0)
Puty = Oiny = x%- 2x

>x%2-2x =0

=>x(x-2)=0

x = 0andx = 2

Required area = f(f[(6x —x?) — (x? = 2x)] dx

= f04(8x —2x%) dx

[ax2 -2
3 1o

=64 -] - [0]

. 64 .
Required = - S0.units.  ans.

Q.3)

Find the area bounded by the triangle whose vertices are A(2,0), B(4,5), & C(6,3).

Sol.3)

Vertices are A(2,0) & B(4,5),C(6,3)

Equation of side AB (two point form) Y
5-0
y-0="—(x-2)
_ 5x—14(-) 2 B(4r 5)

2
equation of side BC:

! c(6, 3)
y-5 =g(x—4) :
y-5=—1(x—4) . g i .5
AR 2 D(4,0) E(6,0
:y:—x-|—9 A(zlo) (I ) (1 )
Equation 2f (s)ide AC Y’
y-0 =222
y = %(x —2)
Required area = f: (Sx;m) - (3’:6) dx + ff(—x +9) - (3x4_6) dx

=2 [;(10x — 20 — 3x + 6) dx + [, (—4x + 36 — 3x + 6) dx
== [, (7x = 14) dx + 1 [ (~7x + 42) dx

7 r4 7 6

=2, (e =2dx+ [ —x+6dx

7 [x2 4 a2 6

=[5 -2l 5[+ e,

=2[(8-8) — (2— 4)] +2[(~18 + 36)—8 + 24)

7

=) +2(2)
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7
=—+4 Z
2 2
=7
~ Required area = 7 sq.units ans.

Q.4) Find the area bounded by the lines2x + y =4,3x - 2y =6andx —3y+ 5= 0.
Sol.4) Given,
2x +y =4 .. (1)
3x-2y =6 .. (2)
x-3y =-5 ... (3)
Solving (1) & (2) Solving (2) & (3) Solving (1) & (3)
6x + 3y = 12 3x-2y = 6 2x +y = 4
6x -4y = 12 3x - 9y =-15 2x - 6y =-10
7y = 0 7y = 21 7y = 14
y=20 y =2
X =2 ax =1
A(2,0) €(1,2)
&/,
/YI
Now equation of AB =eq.(2)i.e. 3x- 2y = 6
Equation of BC =eq.(3)i.e. x- 3y =-5
& equation of AC =eq.(1)ie.2x + y = 4
. 2 (x+5 4 (x+5 3x-6
Required area = flz(T) —(4-2x)dx + |, (4?) - ( . )dx
=2 [, G +5— 12+ 6x) dx + [}’ (2x + 10 — 9x + 18) dx
=2 [ (7x = 7)dx + 2 [}/ (28 — 7x) dx
7 2 7 r4
=§f1(x—£)dx+gf2(44—x)dx
7 [x2 7 x?
=[5, +Ele -7,
7 1 7
=Ile-2-(3-1)]+i[1(16 - 8) - (8 - 2)]
7(1\ 7
=G+
7 217
"6 6 T 6 2
~ Required area = 5 S units ans.
Q.5) Find the area of region bounded by theliney = 3x + 2,x-axis,x =-landx = 1.

Sol.5)1) |y = 3x + 2

2)

() line passing through points (0,2) and (_?2 ’ 0)
X — axis
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x =-1

3) () line parallel to y-axis at (- 1,0)
x =1

4) (.) line parallel to y axis at (1,0)

Required area= [3 0 — (3x + 2) dx + f (B3x+2)—0dx

=—[ﬁ+2x]3 [—+2x]_2

-G5-5)- (%21 2)] +[G+2)- (G-2)]

. 13 .
~ Required area = ~ 5. units ans.

Q.6) Sketch the graphy = |x + 3.
Evaluate f_06|x + 3| dx. What does this value represent on the graph?

Sol.6) We have, y = |x + 3|
y_{x+3 x+3=2-3 x=-3

—(x+3) x+3<0 x<-3 Y
(J)y=x+3; x =-3 . 52
Point (0,3) and (- 3,0) " _\’ﬂ@ 5 -

(Jy =-x-3; x <-3
Point (0,-3) and (- 3,0) A - o

Now f_06 lx + 3| dx = —f__63(x +3)dx + f_03(x +3)dx
0

[ [+ 3]

2 -6 2 -3
9 36 9

--[G=0) -G -18)]+ @~ (-))

=9‘[—95—°] +[3]

=2t2=9

- f_06|x +3|ldx=9 ans.
This value represent the area of the shaded region in t he graph.

Q.7) Find the area bounded by the curve |x| + |y| =

Sol.7) We have |x| + |y| =1 Y
This curve has four lines

1) x+y =1x=0andy >0 \
Point (0,1) and (1,0) Ry

2) —-x+y=1x<0andy =0 s

3 zo_mts (:0,1) and‘ (- 1,3) . X’ =7 5

y ; x =2 0andy < 0 (-1,0)

Point (0,-1) & (1,0) =

4) -x-y=1;x<0andy <0 </
Point (0,- 1) & (- 1,0) v
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Required area=f_01(1 +x)—0dx + fol(l —x)—0dx + fol 0—(x—1dx+ f_ol 0—(—x—1)dx
2 0 2 1 a2 1 2 0

=[x+ eI + [ x| +[E+4]

211 21p 2 0 X -1

[0~ (1) (-0 -@] < [Fe ) o] [0 1)

~ Req. Area = 2 sq. units

Q.8)

Find the area bounded by thecurvesy =2+ |x + 2| ; x 4andx =4andy = 0.

Sol.8) 1)

2)
3)

4)

y =2+ |x + 2|

Dy=2+x+2); x+2=0

> x=>2-2,y=x+4

Points (0,4) and (- 4,0)

y=2-(x+2); x+2<0

= x <-2;y =-x

line passing through (0,0) and 45" with x-axis

x =-4

(.) line parallel to y-axis at (- 4,0)

x =4

(.) line parallel to y-axis at (4,0)

y=0

(.) equation of x-axis

Required area = f__:(—x) dx + f_42(x +4) dx

x2\ "2 x? 4

=5+ G+,
=—[2-8]+[(8+16)— (2 —-198)]
=6+24+6
=32

~ Required area = 32 sq.units ans.

Q.9)

Find the area bounded by the curves x> + y 2 = 1and (x - 1) + y* = 1.

Sol.9) 1)

2)

x2+y?=1

(.) circle : center (0,0) and radius = 1
(x-1?%+y2=1

(.) circle : center (1,0) and radius = 1
Required Area

1
=2[7T—(x— D?dx+2 i VI—xZdx
2

v

1

1
=2 (x:) 1—(x—1)2 +%sin‘1(x— 1)]2 + 2[%\/1 — x2 +%sin_1(x) )
L 0 1=
_ 13 1 .. _q(-1 1. 4 1. 4 1v3 1. 41
=2 (—274'5 1 (7)>]—[0+551n (—1)]+2[(0+ESH‘1 (1))—(274'5511’1 E)]

2|(--1)- (29) 2 (D) - £+

S, 3 m = T V3 m
] TR R bt
VB _m,m,m_ V3 =

4 g 2 2 4 6
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T V3
= — = — —
3 2

2r V3

~ Required area = (2?” - g) sg. units  ans.

Q.10) Find the area bounded by the curves (x - 3)2+ y2 > 9andx?+y?2 < 9.
Sol.10)1) | (x - 3)2+y%2 > 9
(.) circle : center = (3,0) and radius = 3
(.) solution : outside the circle f Y
"I'I..Ji | wy i
2) x2+y%?<9 2 g
(.) circle : center (0,0) and radius = 3 = ¥ '
(.) solution : Inside the circle xSy L j'] +yt =9

Intersection point
Solvingx? +y2= 9and (x- 3)>+y?2= 9

CIN
Puty? = 9—x%in(x-3)2+y2=9 QWEE:E} ¥
=> (x-3)2+9-x*=9 .

= x2+9—-6x+9-x% =9

= 6x =9

3
x ==

2

_33

T2
pos (3, 29)

Now required = Area of circle — [Area of region (A + B)]
Area of circle = nr? = m(3)? = 97 sq. units

3
Area of region (A + B) =2 [2+/9 — (x — 3)? dx +2 [ V9 — xZ dx
2
3
(x—3) 9 . _1(x-3\]2 x 9._1x3
2[ 9—(x—3)*+sin (T)] +2[E\/9—x2+zsm (;)]3

2

=2 [(‘73 2B 4 2sint (‘f)) - (o + 251'71-1(—1))] [(0 +2 sm-l(l)) (3 2B 4 2sint (%))]

-2f(BE29- (2 9] s 221

8 26 2 8 2'6
_-93  9m om , 9m 93 9n
T4 6 2 2 4 6
_ 9 93
- 3 2

18T 93
—T——sq units
18T 93
Now required area = 97 — (T - T)
93 .
( +—) sg. units  ans.
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