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MATHEMATICS - Xl | Applications of Integrals BSQs

Date: 19/10/2021

Q1. Find the area of the region bounded by line x = 2 and parabola y? = 8x.

Q2. Find the area of the region enclosed by the parabola x* = y and the line y = x + 2.
Q3. Find the area of the region included between y?=9xand y = x.

Q4. Find the area of the region bounded by the curve y? = 4x and x* = 4y.

Q5. Find the area of the region bounded by the curve y=x*, y = x+ 6 and x = 0.
Q6. Find the area of the region bounded by the parabola y* = 2px and x* = 2py.
Q7. Find the area of the region bounded by the curves y* = 9xand y = 3x.

Q8. Find the area enclosed by the curve y = —x? and the straight line x+ y + 2= 0.
Q9. Find the area of the region bounded by y = Jx and y=X.

Q10. Determine the area under the curve y= \/a’ — x* included betweenthe lines x=0and x= a.

Q11. Draw a rough sketch of the curve y = ./x — 1 in the interval [1,5]. Find the area under the
curve and between the lines x=1 and x=5.

Q12. Using integration, find the area of the region bounded by.the line 2y = 5x + 7; X“axis and
the lines x=2 and x = 8.

Q13. Calculate the area under the curve y = 2/x included between the lines x=0and x = 1.

Q14. Sketch the region {(x, 0) : y = /4 - x* } and. X-axis. Find the area.of the region using
integration.

Q15. Find the area bounded by the curve y =sin x between x= 0 and x = 2.

Q16. Find the area of the region bounded by the curve y? = 2xiand x* + y* = 4x.

Q17. Find the area bounded by.the ¢urve y = \/x, x = 2y + 3iin the first quadrant and X-axis.
Q18. Find the area bounded by the curve y =2 cos x andthe X-axis from x=0 to x=2x.

Q19. Find the area bounded by the lines y=4x+ 5, y=56 - xand 4y = x+ 5.

Q20. Compute the area-bounded by the lines X+ 2y=2, y—x=1and 2x+ y=7.

Q21. Draw a rough sketch of the region {(x, ¥) : y* < 6ax and x* + y* < 16a%}. Also, find the area
of the region sketched using method of integration.

Q22. Find the area of region bounded by the triangle whose vertices are (-1, 1), (0, 5) and (3, 2),
using integration.

Q23. Find the area of the region above the x-axis, included between the parabola y2 = ax and
the circle xX* + y? = 2ax.

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 1



Q24. Find the area enclosed by the curve x=3cos f, y=2sin L.
Q25. Find the area of the region bounded by the parabolas y* = 6x and x* = 6y.
Q26. Find the area of the region bounded by the parabola y* = 2x and the straight line x— y = 4.

Q27. Find the area of the region bounded by the curve ay? = x°, the y-axis and the lines y = a
and y = 2a.

Q28. Find the area of the curve y = sin x between 0 and .

Q29. Find the area of the region bounded by the curves x = af and y = 2at between the ordinate
corespondingto t=1and t= 2.

Q30. Find the area of a minor segment of the circle x* + y* = a* cut off by the line x=

N
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AC ng%:s%g; _ Nurturing Success...
MATHEMATICS - XIl | Applications of Integrals BSQs-Solution
Date: 19/10/2021
S1. We have, x=2 and y*=8x Ay
Area of shaded region, A= f J8xdx =222 .[: x"? dx — y?=8x
X3/ 2 < % -
:4\/§|:2 3 } 0, 0) 2. 0)
0
) _
= 42 {— 22 - 0}
3 Y x=2
= g $q. units
5 S9 .
$2. We have, =y and y=x+2 YA
= X¥=x+2
= X —x-2=0 R
a?
= X —2x+x-2=0 Xt e
= x(x-2)+1(x-2)=0 y=x+2
= x+1)(x—2)=0
— x=-1,2 Yy

. Required area of shaded region = .[21 (X4 2=x*)dx

P, 372
= X—+2x—x—
_2 3 -1
= i+4_§_1+2_1
2 3 2 3
_ 3 9+36+9-18
=f+o o= 20
2 A} 6
27 9 .
=—— =— sq. units.
6 2
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S3.

S4.

We have, y’=9x and y=x

= X¥-9x=0
= x(x-=9)=0
— x=0,9 -«

Area of shaded region, A= E(@ - x) dx

y?=9x
= ESx”zdx—Exdx
i 3i2 e 27°
=3 X_.z} _{X_}
L 3 0 2 0
i gxz
2
- |33 .2-01- ﬂ_o
3 2
= 54_%= 1082_81 :% sg. units.
Given equation of curves are
yY’=4x and x’=4y YA
2 x2=4y
= {X_] =4x A
) |
4 -t > X
SN 4’(4 = 4x 0, 0) Q)
= x* = 64x )
4 B yo=4x
= X' —64x=0 Y
= x(x*-4%=0
= x=40
2
Area of shaded region,” A= J:[\Mx - XTJ dx
x? 2x2.2 1 x* |
- 2 —_— dX: —_——  —
-[:[ x 4 { 3 4 SL
282 g 164
3 4 3
32 16 16 .
= ?—?Z— sq. units.
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S5.

S6.

We have,

LU

3

y=x", y=x+6 and x=0
X*=x+86
X-x=6
X-x-6=0

YA

-

X¥(x—2)+2x(x—-2)+3(x—2)=0

(x—=2)(x*+2x+3)=0

x =2, with two imaginary points

. Required area of shaded region = '[)2 (x +6 — x°)dx

We have,

R

U

B 2
2 4
X X
= —+6x——]
0

2 4
= i+12-E-0}
2 4

[2+12—-4]=10 sq. units.

y'=2px and x*=2py
y= \2px

X2 = 2p-[2px

=

y A

A

x'= 4p?. (2px)

x* = 8p’x
x*-8p°x=0
X(x—8p°)=0

x=0,2p

2
Required area = J:p J2px dx — sz ;—p dx

N 2p 1 p
= \/2_,0_[7 ,\(“'H}'X—EL2 X% dx

'unﬂ”_i{xjr
A w3,
111

=@§.

=2p

3

2p

- /2p E.gﬁpm]_L{igps]
3 2p

3
ﬂpm] 1(8 3]

3 “2p(3"°

=2
V2p 3

(2p)** - 0] ~ 5 [— (2p)° - 0}
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S7.

S8.

S9.

(16 -8)p> _8p°

6 6
2
=4‘D sq. units .
We have, yY’=9x and y=3x
= (3x)? = 9x
= 9 -9x=0
= Ix(x-1)=0
= x=1,0

A= [Voxdx - [ 3xdx
= 3£x1’2dx—3Exdx

'X:afz 1 X2 1
=3 — | -3 —
_3:’2:| 2

0 0

Required area,

1l
w

2—§=1sq.units.
2 2

We have, y=—x* and x+y+2
= —x-2=-x

= X¥-x=-2=0

= ¥ +x-2x-2=0

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

= x-2)x+1)=0

= %=2~1

Area of shaded region,” A Ji (-x -2+ xz)dx]

3 2 2
= X___.x_._2x =
3 2 ’

Yy A
< (0, 0)
!’—0)
y? = 9x
Y
=0 Yy A
< —.1
= f1(x2 - X —2)0‘)(‘

§—i—4+1+1—2
3 2 3 2

16-12-24+2+3-12 271 9 .
= =|——|=—= sg. units.
6 6| 2
Given equation of vurves are: y=+/x and y=x.
= x=Jx = xX*=x
= X*=x=0 = x(x-1)=0
= x=0,1
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Required area of shaded region

A=Ewhm~ﬂxw

me {xz]
2. — | — i
|: 3 0 2 0 (0’ D) i » X

A

=241 o
3 2
2 1 1 =
= = ——=— sq. units y=x
3 2 60 Y
$10. Given equation of the curve is y = /a* — x? Y A
= y’=a*-x
- a2
= V+x'=a - -

Area of shaded region, A= j: a’— x* dx

i 2 a _ -
X a . 44X x=0"]x=a
= E\/az—x2+?sm1—} \

a 0

2

B 2
=10+ sin'(1)-Z sin"'0
i 2 2
a’ = 2
= —.—= sq. units.
2 2
S11. Given equation of the curve is y = \/x —1
= y=x—-1
. _ 1/ Y“
Area of shaded region, A= f(x—1) dx A
_ _2 { (x _ 1)3:’2 :|5
L 3 1 F "‘X
— -E _A\32 © 1 >
=13 (5-1) 0
- y=Jdx-1
- E sq units Y 7 x=5
3 x=1
$12. We have, 2y=5x+7
2 2
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A
Area of shaded region, A= % _‘j(5x + 7)dx z\/

$13. We have, y

Area of shaded region, A=

$14. Given region {(x, 0) : y = /4 — x* } and X-axis

6’&-
8 4
1 5‘X—2+7x vAY)
217 2 2 //
%[5-32+7-8—10—14] /
G & X
11160 + 56 - 24] /o0 Teo 6.0
2 yX=2 yx=8
E = 96 sq. units.
2
2Jx, x=0 and x=1 A
—y = 2dx
[ Vx) dx é
_1 . f -
2.{’(22.2 “©0oof . o X
-0
Y
2[%1—0 =%sq.units. Yy x=1

We have, y=4-x*
= V'=4-x
= X +y =4

Area of shaded region, A= [22 VA< X2 dx = .[22 V2% = x% dx

2 2
i\;‘22— x? +2— -sin X,
2 2 2 |\,

=2.0+2. 542 g 9sin (=)
2 2 2
= 2.5 4240 = 27n sq. units.
2 2
$15. Required area _[jﬂ sinxdx = Esin xdx+|fﬂ sin xdx| v

- 2
= —[cos x]g + |[-cos ]|
= —[cos 1 — cos 0] — | [cos 2n — cos ©]%"| ~ O n

==[=1-1]+ =1+ 1))

2n

=2+ 2=4sq. units.
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$16. We have, y'=2x and X+ ) =4x

= X2+ 2x = 4x

= X —2x=0

= x(x—-2)=0

= x=0,2

Also, X2+ y? = 4x

= X —4x=—-y

= X —4x+4=—y +4

= (x=2)2=22=-)*

S17.

Required area= 2- f[,/zz —(x-2)* - \/2_x]dx

= ﬂ—gzzn—ﬁz

2 3 3

On solving both the equations for y, we get

ud Ul

U

y=J2y +3
y'=2y+3
Y —-2y-3=0

y’-3y+y-3=0
y(y=3)+1(y-3)=0
y+N(y=3)=0

y=-1,3

Area of shaded region, A= E(Zy +34< yHdy = {

18

$18. Required area of shaded region = J:ﬂ 2 cos x dx

3
2y? ys}

(x—2 22 x -2\ %2
X2 22" (x-2) + = sin ] o
2 (x=2y+3 [ 2 }D [ 3/2]D

242
3

[TI:-——S-) $q. units
3 : :

0+0-m0+zg}-——4f”-m}

Given equation of the curves are y=+/x and x = 2y + 3 in the first quadrant.

A

2 3

= {E—+9—9—0} = 9 sq. units.

il 2 nl2 T
= J: 2003xdx+|J:2 2003xdx‘+fizzcosxdx
T
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y=2cosx
(0, 2)
- ﬂ X
o] /2 2n

= 2[sin x];’r2 + | 2(sin x):f +2[sin x];:rz
=2+4+2=8sq. units.
$19. Given equation of lines are
y=4x+5 ()]
y=5-x .. (i)
and 4y=x+5 S (1))
On solving Egs. (i) and (ii), we get N
4x+5=5-x
= x=0
On solving Egs. (i) and (iii), we get
4(4x+5)=x+5
= 16x+20=x+5
= 15 x=-15
= x=-1
On solving Egs. (ii) and (iii), we get v
4(5-x)=x+5
= 20-4x=x+5
= Xx=3

. 1
Required area = [: (4x +5)dx + J: (5 —x)dx= 1 J': (x +5)dx

2 0 273 2 3
= 4x +5x | B rX A X i 5x
2 4 2], 4|2 P

= [0-2+5]+[15-g-o}-i[gns-%w]

42

3+E—l-24
2 4

|

|
w

|

Il

15 $q. units
5 SO

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 8



S$20.

S21.

We have X+2y=2 . (i)
y—-x=1 . (i)
and 2x+y=7 .. (i)
On solving Egs. (i) and (ii), we get
y—-2-2y)=1 = 3y-2=1 = y=1
On solving Egs. (ii) and (iii), we get
2(y=N)+y=7
= 2y-2+y=7
= y=3
On solving Eqs. (i) and (iii), we get
22-2y)+y=7
= 4-4y+y=7 X <
= -3y=3
= y=-1
Required area = f1(2—2y)dy + E%dy - f(y =1)dy
r 1 3 3
=_—2+§—2-%}+[%—%+%+%}—[g—3—%+1}
:[_4]+[42—9+14+1}_{9—6—“2}
4 2
== 4+ 12 -2 =6 sq. units.
We have, y*=6axy and X+ )y? = 16a° y A
= X + 6ax = 16a°
= X* + Bax —16a* = 0
=  x*+8ax-2ax—16a’=0 — 5 > X
= X(x+8a)-2a(x+8a)=0
= (x—2a)(x+8a)=0 x2+ y?= (4a)° y?= Bax
= x=2a,=8a Y

Area of required region = 2 [ _Lza J6Bax dx + Ea (4a)® - x? dx}

= 2[]?3\/@ X" dx + [*\J(aay —x dx]
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=2 [@ {szz} +[i (4a)’ - x* + (4a)° sin”” LJ }

3/2 2 2 4a
= 2| VBa- 2 (2ay2-0)+ 22,04 168 1 28 [eo e 168 22
3 2 2 2 2 4a

[ 2 3/2 » 2a 2 T
=2 @5-2\/§a +0+4na —?-2\/53—83 ‘g}

B 2
=2 \/ﬁ%a2+4nag—2\/§a‘?—4zn}
— 5 [ 8./3a% +1271a% — 6+/3a —4a2:rc]

3

%az[sﬁ +12n — 643 — 4n]

%az[zﬁ +8n]= % a’[\3 + 4n].
§22. |et, we have the vertices of a AABCas A(—1, 1), B(0, 5) and C(3;2).

Equation of ABisy—1= [2—4] (x +1)

+1
= y—=1=4x+4
= y=4x+5 .. (D)
X' -
. . 2-5 \
and Equationof BCisy-5= [ﬁj(x—O)
-3
—5= - (x
= y 5 (x)
= y=5—-Xx .. (i)
- . : 2-1
Similarly, Equation odACisy—1= [m](x +1)
= -1= 1(x+*|)
=T
= 4y =x+95 .. (iii)

Area of shaded region = Jj (Y, —y,)ax + E(}g —-y,)ax

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 10



4 0
=lo-[4 1+5(-1)-1+§] ' [15-9-§—EJ—0
4 2 8 4
= —2+5+1—§+‘|5—g—g—E
i 8 4 2 8 4
_ 18+[1_10_36_9_30]
8
=18+ _ 84 :13_E=E sq. units.
8 2 2
§$23. Solving the given equations of curves, we have
X* + ax = 2ax
or x=0, x=a whichgive
y=0, y=z%a
From figure, we get
Area ODAB = J.(\/2ax - x* —Jax |ox
0
Let x = 2a sin®0. Then dx = 4a sin 0 cos 6 do and
x=0 = 0=0, x=a = 9=%
. 7
Again, j 2ax — x> dx = I(Za sin 6 cos 0)(4a sin® cos 0)do
0 0
i Y
=a’ j(1—cos 40)do a A
0
D C
. z X' » X
= g2 9-5m49)4=362 O a
4 ), 4
Further more, _j
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a 3 a
[ax a = \/EEH 2
0

3 , 3
: _ T, 2,
Thus, Requiredarea= —a" -—a
4 3
= a° [E—EJ sq. units
4 3
$24. Eliminating t as follows:
B Cm X y .
x=3cost, y=2sint = E—cost, E-slnt
: x? y* _ Ay
we obtain 5 + T 1, 0.2) |8
which is the equation of an ellipse. ;,,‘3' 0) X
o)
From figure, we get (3’,40)
3 (Os _2)
- 2 r
Required area = 4 _[5 9 - x? dx Y
0

3
= %[51/9 - x? +gsin‘1 %} ='61'sq. units.

2 0

§25. The intersecting points of the given parabolas are obtained by:solving these equationsforxand y,
which are O (0, 0) and (6, 6). Hence,

3 6 y A
6 2 2 3 +
Area OABC = | VBx e =| 26 7 -~ ° | B(6.6)
4 6 3 18, $ o
3 > A > X

GO . \_
=26 <L 27 =12 sq. units

B 18 a

§26. The intersecting points of the given curves are obtained by solving the equations x— y=4 and

y?=2xforxand y. ‘A

We have, Yy =8+2y B/ (s 4)
ie., yV-49y+2)=0

— X
which gives y'=4, -2 and x =8, 2. O
Thus, the. points of intersection are (8;4), (2, —2). Hence, e =2)

Y 1
Area= ||4+y—-—y?|d
I( y zy] y

-2

2 4

— Y L
= |4y + — — —
G -gy

= 18 sq. units.
2 g

-2
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§27. We have,

2a 1

2a 1 3
Area BUNC = [xdy = [a’y>dy

1

3| sP
- 3a 3
5 a » X
3 5 5
3a® 3 .3
= 2a)® - a°
5 (2a)
3 15| 5 |
= —a*a®|(2)® -1
z (2)
3 o|nas .
= ga 2.2° —1| sq. units.
$28. We have, AY
A
B
6 s T X
2
Area OAB = jydx= Isin x dx.=|=cos x|
0 0
= cos 0 — cos.m =2'sq. units.
$29. Given that, x = af? (D)
y = 2at .. (i)
= 4]
2a

putting the value of fin (i), we get
V2 = dax
Putting =1 and = 21in (i), we get
x=a and x=4a.

Required area = 2.area of ABCD

24fydx=2x24fJa_xdx

4a

56

3
2
(x) = ?az aq. units.

3

8va

a
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$30. Solving the equation X2 + y2 =a’and x = E, we obtain their points of intersection which are
a za a +/3a
—,v3—l|and | —, ——|.
[2 2] [2 2 J
Hence, from figure, we get

Required area = 2 area of OAB = 2 _[ a’ - x* dx
7
_ , ;
%«./a"’—x2 +%sin“i} X

a]a
2

|

1]
N

1
N

.89 — —
2

i e
2

Ao
oA

an
22

=a—;(6n—3J§—2n)

—

2

= (47{ - 3\/5) sQ. units.

QD

-
N
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