Syllabus

Chapter Analysis

The analysis given here gives you an analytical picture of this chapter and will help you to identify the

CHAPTER

concepts of the chapter that are to be focused more from exam point of view.
Number of Questions asked in last 3 years

2016 2017 2018
Topic
Delhi OD Delhi OD Delhi/OD
Area Under the curves 2Q. 2Q. 2Q. 2Q. 2Q.
(6 marks) | (6 marks) | (6 marks) | (6 marks) | (6 marks)

Revision Notes

» Area Under Simple Curves :

(i) Letus find the area bounded by the curve y = f(x), x-axis and the ordinates x = 2 and x = b. Consider the area
under the curve as composed by large number of thin vertical strips.

A

=f(x)
Qfo

o L da M
Let there be an arbitrary strip of height y and width dx.

Area of elementary strip dA = y dx, where y = f(x). Total area A of the region between x-axis ordinates x = a, x = b and
the curve y = f(x) = sum of areas of elementary thin strips across the region PQML.

b b
AzL y dx:-[’z f(x) dx
(ii) The area A of the region bounded by the curve x = g(y), y-axis and the lines y = c and y = d is given by
d
A= L x dy

A

dy
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(iii) If the curve under consideration lies below x-axis, then f(x) < 0 from x = a to x = b, the area bounded by the
curve y = f(x) and the ordinates x = g, x = b and x-axis is negative. But, if the numerical value of the area is
to be taken into consideration, then

b
Area = Ja f(x)dx
A
puel X
I T
=
v y=f)
Y

(iv) It may also happen that some portion of the curve is above x-axis and some portion is below x-axis as shown
in the figure. Let A, be the area below x-axis and A, be the area above the x-axis. Therefore, area bounded by
the curve y = f(x), x-axis and the ordinates x = g and x = bis given by

A= |A1| + |A2|

» Area Between Two Curves :

(i) Letthe two curvesbey = f(x) and y = g(x), as shown in the figure. Suppose these curves intersect at f(x) with
width dx.

Y= fx) f(x) —g(x)

Consider the elementary strip of height y,

where y=fix)
: dA = ydx
- A= [0 - g

b b
= [, fedx =] g(vyx
= Area bounded by the curve {y = f(x)} — Area bounded by the curve {y = g(x)}, where f(x) > g(x).
(ii) If the two curvesy = f(x) and y = g(x) intersect at x = 4, x = cand x = b, such thata <c <.

A

=f(x) =g(x)
yﬂngx
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If f(x) > g(x) in [a, c] and g(x) <f(x) in [, ], then the area of the regions bounded by the curve = Area of region

PACQP + Area of region QDRBQ.

= 1@ - gl de+] | 50— () .

?i Objective Type Questions

(1 mark each)

Q. 1. The area of the region bounded by the y-axis,

y=cosxandy =sinx, 0 < x < m/21is
(a) V2 sq. units (b) ~2+1) sq. units
(c) (\/E —1)sq. units  (d) (2\/5 —1) sq. units
[NCERT Exemp. Ex. 8.3, Q. 24, Page 177,
NCERT Exemp. Ex. Q. 19, Page 376]

Ans. Correct option : (c)

Explanation : We have y = cos x and y = sin x, where

OSxSE
2

We get cos x = sin x

T
x=-
4

From the figure, area of the shaded region,

Y
A
Y=Sin x /
: —>X
/4 n/i\ﬁ@h

14
Y=Cosx

\I-TE/Z

1+
v

A= | (cosx+sinx)dx

S |2

s
= [sin X+ COSXE

:[sinE+cosE— sinO—cosO]
4 4

1 1
=——+-———1=(+2-1) sq. units
NG ( )sq
. The area of the region bounded by the curve
¥% = 4y and the straight-line x = 4y — 2 is
(@

sq. units (b) g sq. units

®| ®|w

(c) sq. units (d) % sq. units

[NCERT Exemp. Ex. 8.3, Q. 25, Page 177]
Ans. Correct option : (d)
Explanation :
P=x+2
KP-x-2=0
x-2)x+1)=0
x=-1,2

For x=-1, y:i andforx=2,y=1

Points of intersection are (-1, i )and (2, 1).

Graphs of parabola x* = 4y and x = 4y — 2 are
shown in figure :

e Oi 1 2 3 4 5
-1
B 2
A=j‘x+2_x]dx
L4 4
2 3
] Y P
42 3],
=18_1_4
41 2
=25 units
g °F

Q. 3. The area of the region bounded by the curve
y=+16—x" and x-axis is

(a) 8msq. units (b) 207 sq. units

(c) 16m sq. units (d) 256w sq. units
[NCERT Exemp. Ex. 8.3, Q. 26, Page 177]

Correct option : (a)

Explanation : We have y=+16—x’

Y =16-x*,y20

Ans.

Y +x’=16,y>0

Graph of above function is semi-circle lying above
the graph as shown in the adjacent figure.

From the figure, area of the shaded region,

A= j(\/16—x2)dx AY
-4
= j(\/42—x2 Ydx x’
S 4\-3-2-1[ 123 )4

2
| Va2 2 +4—sin’1£ VY
2 20 1,
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0.4.

Ans.

1

:|:i 4> —4* +8sin™ i]—
2 4

[—%,/42 —(—ay +85in"(?)j|

=0+8sin'1-0-8sin™'(-1)

=4n+4rn
=8m sq. units

Area of the region in the first quadrant enclosed

by the x-axis, the line y = x and the circle x* + y* =

32is

(a) 16m sq. units (b) 4m sq. units

(c) 32w sq. units (d) 24m sq. units
[NCERT Exemp. Ex. 8.3, Q. 27, Page 178]

Correct option : (b)

Explanation : We have y = 0, y = x and the circle
x* + y* = 32 in the first quadrant.

Solving y = x with the circle

¥+ x2 =32
¥=16
x=4 (In the first quadrant)

When x = 4, y = 4 for the point of intersection of
the circle with the x-axis.

Puty =0
¥ +0=32

x:J_r4\/E

So, the circle intersects the x-axis at (% 42, 0).

rY

7 6|54 -3 21

From the above figure, area of the shaded region,
4
A= j xdx + ]E,/(AL\/E)2 —xdx
0 4

2

(+2)

X
2 2 42

[16] 0+16sin’11—%«/(4\/§)2—162
= — |+

2 —16sin™ 4

42
:8+[16 /2-216 - 16 g]

=8 + [8n -8 —4n]

= 4 7 sq. units

Q. 5. Area of the region bounded by the curve y = cos x

betweenx = 0 and x = mis
(a) 2sq. units (b) 4 sq. units
(c) 3sq. units (d) 1sq. unit

[NCERT Exemp. Ex. 8.3, Q. 28, Page 178]

Ans. Correct option : (a)

Explanation : Wehavey = cosx,x =0, x ==

Y
y = COS X
/\ X=TT
f ; >x
/2 O /2 L 3n/2

From the figure, area of the shaded region,

2
A= :“COSX‘dX+ _[ cosx dx
0

0

= Z[Sian; =2 sq. units

Q. 6. The area of the region bounded by parabola y* = x

and the straight line 2y = x is

(a) % sq. units (b) 1 sq. units

(c) g sq. units (d) %sq.units

[NCERT Exemp. Ex. 8.3, Q. 29, Page 178]

Ans. Correct option : (a)

Explanation : When y* =x and 2y = x
Solving we get y* =2y
=y=0,2 andwheny=2,x=14

So, points of intersection are (0, 0) and (4, 2).
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Graphs of parabola > = x and 2y = x are as shown
in the adjoining figure :

y

3-_
2=
24 y=x

2y=x

o

A ————
v

[o)}

gt

2 32 16
=24 -=-0
3 @) 4
16y,
3
=é sq. units
30

Q.7. The area of the region bounded by the curve

. . T
y = sin x between the ordinates x =0, x=— and
the axis is 2

(a) 2sq. units (b) 4 sq. units
(c) 3sq. units (d) 1sq. units
[NCERT Exemp. Ex. 8.3, Q. 30, Page 178]

Ans. Correct option : (d)
Explanation : We have y = sinx, 0<x< g .
A y
o
4 <os x
TE=/2 (0] /2 nWZn >x
i

From the figure, area of the shaded region,
L
A= | sinxdx

0

= [— cos xr/ ’

Ans.

=|:—cosn+COSO]
2

=0+1
= 1sq. unit

. The area of the region bounded by the ellipse

25 16
(a) 207w sq. units

1is

(b) 20m?sq. units

(c) 16n?sq. units (d) 257 sq. units
[NCERT Exemp. Ex. 8.3, Q. 31, Page 178]

Correct option : (a)

2 2
X +¥ —1, whichis ellipse
5% 47
with its axes as coordinate axes.

N
5+

Explanation : We have

v _
o

2
2o16|1- 2
Y 25
y=—+5 -2

From the figure, area of the shaded region,

A=4jg\/52—x2dx

0

2
=1—6|:0+ sin‘ll—O—O]
5
_1625n
522

Il
)

O sq. units
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?1 Long Answer Type Questions-I

(4 marks each)

Q. 1. Find the area of the region bounded by the y-axis,

T
y=cosxandy =sinx, 0<x< >

[S.Q.P. Dec. 2016-17]

The rough sketch of the bounded region is shown
below. 1

. Required Area = Area ABCO — Area BCO

Sol.

T T
_[04 cosxdx — -[04 sinxdx 1

7[

= (sinx+cosx)} 1
. T T
= sin—+ cos— —sin0 — cos0
4 4

— i—1, ie., (\/E —1)sq. units1

V2

Y
A B 'y =sinx

D\ !

i I

' |

X T s X

Y Y = cos x

[CBSE Marking Scheme 2016]

Commonly Made Error

e Many candidates identify the symmetry of the
curve about X-axis incorrectly and either do not
apply correct limits.

Answering Tips

e Interpret the graph of the standard functions in
detail.

Q. 2. Given that f[g(x)] = x, for x = 0 to x = 20. Find
f(x) and g(x) such that the area between f(x)
and y = x* from x = 0 to x = 5 be A, and area
between g(x) and y = /x fromy =0toy =5 be
A Ts A, =A,? R&U

Sol.

Sol.

_ x=5 _ 5 o
A= Ix:O ydx—_[ox dx 1
= 1|Jc3 |8:§ units? 1
3 3

o [ty [y

v y=x
or x= yz
3P
A, = [y:| = =" units? 1
3
o
Thus, A=A, b2

A farmer has a field of shape bounded by x = 3>

and x = 3, he wants to divide this into his two sons
equally by a straight line x = ¢. Can you find ¢ ?

R&U
Y
A
P
A/’—
xeg—ER >X
BI—1/0"__
v x=c x=Q3
Yl
Given,
Area OACBO = Area of APRQBCA
or Area OACBO = ZJ.OEydx = ZJ-OCx/;dx
C
-2 e _4an
3/2| 3 1
o
Area of APRQBCA = stydx = 2f3x1/2dx Z
c c
x%? ° 4
- 2| =— :7[33/2_(:3/2]
3/2 ) 3
452 = é[33/z 37 1
3 3
or B2 = 332 _ 32 1,
or 202 =3 or4c® = 3

or c= ‘3/27/4=%§/§, 1
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?i Long Answer Type Questions-II (6 marks each)

Q. 1. Using integration, find the area of the region Q.2. Prove that the curves y* = 4x and x* = 4y
y) it + P <2ax, 4 > ax, x, y, >0 divide the area of square bounded by x = 0,
{wy):x+y Y=o x. Y ! x =4,y = 4and y = 0 into three equal parts.
R&U[NCERT Exemplar] [Delhi Set I, II, III 2016] [NCERT]
Sol. {(x, y):x* + y*<2ax, y*>ax, x, y >0} [O.D. Set I, 11, IIT 2016, OD 2015, Delhi 2009 |
Considering the inequations as equations Sol. Let OABC be the square bounded by x = 0, x = 4,
X+ y? = 2ax ..(i) Y= 4andy = 0.
or K-2ax+ 1> =0 x*=dy
or ¥*—2ax +a*+ y* = a
2, .2 _ 2 "
or (x—a) .+ Yy =a ..(i) A y2=dx
It represents a circle whose 1
Centre is (7, 0) and radius r = a > =4
2 B v y
y° =ax ...(iii) I
Vertex (0, 0) i
Axis along x-axis.
Point of intersection, from (i) and (iii) I A
x* + ax = 2ax y=0 ¢ 1
or ¥ -ax =0
or x(x—-a) =0 ‘{/‘ x4
or x=0,x=a
or =0,y==a 1
y Va Yy
(a,a) A(OABC) =4 x 4
= 16 sq. units ¥
From, y* = 4x and x* = 4y
X< o > X' 232
(0,0) (,0) (24,0) | o=ax
4
(+a,-a) 2
Z_ =A4x
or 16
y'v or xt-64x =0
Point of intersection are (0, 0) (a, a), (a, — a). 1 3
2+ yz < 2ax or x(x°-64) =0
(Area of shaded part) or x=0orx=4
Required Area = J.:y of circledx —J:y of paraboladx When x=0,y=0
x=4y=4 b
("2 g (°
B ,[0 @ = (x—aydx J‘0 Valxdx .. Point of intersection of the two parabolas is (0, 0)
2 a and (4, 4).
A= x—a\mZ —(x—a)? +a—sin_l(—x_a)
[ 2 ( ) 2 a /|, Area of part Il = J.;ydx(parabola X% =4y)
a
Zx% 4x? 1x° '
iy T [43]0
0
1 64
- 2 3 = —(64-0)=—
A=10-1200+ Csin <)t -2 Valaz—0| 1% 2 ¢-0=1,
2 2 3
= %6 sq. units 12

2
- ‘L(E) _2 ixaa
282/ 3 Area of I = Area of square — Area of II and III

2 2
= M 2a” sq. units 1% = 16—]4\/de
4 3 0
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= 16- ZLSZ |:X3/2 :Iz

16 — i; sq. units

= % sq. units 1%
Area of Il = Area of square — Area of I — Area of III
=16 _16_16 sq. units
3 3
= %6 sq. units 1

. The two curves divide the square into three equal
parts.

Q. 3. Using integration, find the area of the triangle
formed by positive x-axis and tangent and normal

to the circle x* + y* = 4 at (1, \/5)

[Delhi, 2015]
Sol. Ny
N P(1B)
(0] Q
1 /2 (4, 0) A 1
vy’

Equation of normal (OP) or y = 3x

Equation of tangent (PQ) is Y
1
y=3 =~
or Y= i(4 —X) 1
V3
Co-ordinates of point Q is (4, 0). Y

*. Required Area = f; VBxdx + J.14 %(4 —x)dx 1%

x? i 1 x? i
Azl

0 1

= £+i 16—8—4+1
NG 2
= 24/3 5q. units )

[CBSE Marking Scheme 2015]

Q. 4. Find the area of the region in the first quadrant
enclosed by the y-axis, the line y = x and the circle

x* + y* = 32, using integration.
[Delhi Set I, II, III Comptt. 2015]
[Delhi Set I, IT 2014]

Sol. %+ y? =32 y = x, point of intersectionisy = 4. %
y

428

4

e A4, 4)

X' X

y'

Required Area = I ; ydy+ Jfﬁ\/?az —yidy 1%

2 4 442
- Y Y [ 2 -1 Y
=< | +|=4/32—y” +16sinT ——= 1%
[2]0 [z ! m] :

4

- 8+ (0 + 16-5) —(8 + 165)
2 4

= 41 sq. units. 1Y%
[CBSE Marking Scheme 2015]

Q. 5. Sketch the region bounded by the curves
y=+v5-x andy = |x-1| and find its area using

[SQP 2016-17]
[Outside Delhi Set II, 2015, Delhi 2010]

integration.

Sol.

y=x-1lifx>1

=-x+1lifx<l1
intersection point :
y = 5-x2
y=x-1
S0 5-x2 =(x-1)
5-x% = (x-1)
5-x%=x*+1-2x
KP-x-2=0
¥-2x+x-2=0
x(x-2)+1(x-2)=0
SO x=2orx=-1
x =—1rejectedasx>1
y = 5-x%
y=-x+1
5-x*=x*+1-2x
SO x=2-1
x =2 rejected, x = -1
Required Area

(A)= j 5-x° dx—[J(—x+1)dx+j‘(x—1)dx

-1 -1 1

1
- —+x| +|——-x
-1 2 -1 2 1

A=

E\/5—3(2 +§sir1i
2 2 5
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5. 42 -1 5. 1(—1)
— Zsin —= _ | —x2+—sin -
A=1Xx1+ 2 S (2 ) NG

[9-3-2+z]+1[18+18—2—9]—1[36—9] 1
2 3 2 4

-1 1
[?[1—1]+2+E[4—1]—1} 3,15 >
2 2 4
A= 1+§sin_li+1+§sin_li_[0+2+§—1} 9
2 V5 2 5 2 = = sq.unit 1
4
Ao 242 {sinl 2 gint L } 5 [CBSE Marking Scheme 2015]
=2+= — — -2 rking Scheme
2 V5 5] 2 arang
5 5 ) 1 [AI] Q. 7. Using integration, find the area of the region
=25 2 sinl+sin1=} .y = =_
A 2><2-s-2 5 { NG 5 2 bounded by the curves:y = |x + 1| + 1, x 3,
5 x=3,y=0. [Delhi Set I, II, III Comptt. 2014]
s .
= 4 5 Squmnits [NCERT Exemplar]
Commonly Made Error Sol. Area (EABCDE) = Area (ABFE) + Area (CBFD)
e Many candidates do not understand the concept of = j_;( | x+1]|+1)dx +j31( | x+1]+1)dx 1

absolute value function and could not identify the
limits of its by using given condition.

Answering Tips

- f:; (x)dx+[ (x+ 2)dx 1%

e Learn well about the absolute value functions and | #? E (x+2)? . .
to draw the rough sketch of the same by applying T + )
the given conditions. -3 -1
Q. 6. Using integration, find the area bounded by the _ ‘1 1 .
=|-(1- —(25-1)=1 . unit. 1
tangent to the curve 4y = 22 at the point (2, 1) 2( N+ 2( IoL)= 1o gy
and the lines whose equations are x = 2y and A
x=3y-3. [S.Q.P. 2015-16]
Sol. Given 4y = x* Té e
T5
or 4@ =2x 4
dx
or @y i
dx 2
or (dl) =1 1
0x /=2 <+ ; > 1%
The equation of tangentisy = x - 1. 4 -3=2-10 1 2 3

[CBSE Marking Scheme 2014]

(glﬁ) % Q. 8. Find the area bounded by the curves y = Jx,
2y + 3 = x and x — axis. [S.Q.P. 2018-19]
@1 (3.2) .
Sol. The given curves are
) > g 1
V%ﬁ /*x ;9\) y=x (1)
Y 4

2y +3=x -(2)

The required Area = Shaded Area of graph el caraition (1) mml (), e

[¢3 o[ (x+3) x
- .[2 {(x—l)}dx+'f3 [( 3 )—Z}dx} 1 2y + 3=y
= 1 1 = :_1/3
3 6 6
= _J'Z(x—l)dx+§j3(x+3)dx—5j3xdx:| N y=3(@asy > 0) bZ3
I substituting value of y = 3 in (2) we get
Xz 1 xz 1|: %)
_ ?—x +§?+3x —Zx 1 x=23)+3=9

i.e., (1) and (2) intersects at (9, 3) 1
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Y
A (9/3)
_*
g /(
X< ¢ > X
oN|PXE0) ©.0)
%\M
Py !
«
Y
Yl

3 3
Required Area = [(2y+3)dy—[y’dy 1y
0 0

373

— {y2+3y—y3} 1
0

=9+9-9

= 9 5q units. 1

[CBSE Marking Scheme 2018]

[AI] Q. 9. Using integration, find the area of the region
bounded by the curve x¥* = 4y and the line
x=4y-2. [Delhi Set IIT Comptt. 2013, 2014]

[NCERT] [NCERT Exemplar]

Sol. .. Points of intersection are (2, 1) and (- 1, 1/4).

20 @0 oo 2o 1%

Y
Required Area of region (AOABO)

JZ x+2 J‘ 1%

2

1| (x+2)? AP

T4l 2 3 1%
—1

_ 116 5

43 6
= gs units
=t

= % sq.units 1%

[CBSE Marking Scheme 2014]
[AI] Q. 10. Using integration, find the area of the APQR

co-ordinates whose vertices are P(2, 0), Q(4, 5) and
R(6, 3). [Dehli Set I, I III Comptt. 2016]
[NCERT] [O.D. Set I Comptt. 2014]

Sol. — 1
(2,0)

Eqns. of PQ, QR and PR are :

PQ:y= g(x—Z)
QR:y=9-x 1Y%
PR:y= z(x—Z) 1

45 6
Req. Area = .[2 E(x—2)¢7lx+‘|.4 (9—x)dx
J‘f(x 2)dx 1
-3 ] 1 2P 3 2 4
- [Z(x—Z) ]2—2[(9—x) :|4—g|:(x—2) ]2

=5+ 8-6 =7 sq. units. Y2

[CBSE Marking Scheme 2014]

Q.11. Using integration, find the area of the region in
the first quadrant enclosed by the x-axis, the line

y = x and the circle x> + y* = 18.
[O.D. Set II Comptt. 2014]

AY
y=x
i
SO].. < O L » X 1
32
A\ 4

Point of intersection of Circle and Line is (3, 3). 1

ﬁ\/lS —x%dx %+1

Area = ngdx +J’33

N 32
= 18 x% +9sin  —— %41
[ ] 3&]3 A
-2, j_2_9“
2 2 4
o
= —— sg. units. 1
7 sq. units

[CBSE Marking Scheme 2014]

Q. 12. Using integration, find the area of the region
bounded by the line 2x + y = 4, 3x — 2y = 6 and
x-3y +5=0. [NCERT]

[O.D. Set III Comptt. 2014, Foreign 2017]
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Sol. Let the line AB, BC and CA have equations

2x +y=4,3x-2y =6and x-3y + 5 = O respectively.
B(2,0), C(4, 3) and A(1, 2)

AR~ C43)

i:: 2

‘ B(2,0)
41 2
Area = _[1 g(x+5)dx—_|.1 (4—2x)dx
[ 1 3x-6)ax 1
22
4 2 4
_ 1[(x+5)2] +2|:(2—x)2:| _3{(;(-2)2}
3 2 H 2 0 2 2 .
81 36
= +(0-1 ——4
NCE 1
l;—l S—Z sq. units. 1

[CBSE Marking Scheme 2014]

Q. 13. Using the method of integration, find the area of
the triangle ABC, coordinates of whose vertices
are A(1, 2), B(2, 0) and C(4, 3).

[Foreign 2017]
A
Sol. a1
3+ 2 B (4, 3)
&
o A
1 4
0 1 C@o03 4 1
Equation of AB: y = i
3x 11/2

Equation of BC: y = Pl 3

Equation of AC: y = 4 - 2x

. Area (A) = j“s

dx — j (4 - 2x)dx

e

1

Es 4 3x? -
= —| =—+5x| —[4x—x*]} -| —-3x
327 T
= E_l 3 = zsq. units 1
2 2

[CBSE Marking Scheme 2017]

Q. 14. Using integration, find the area of the region
bounded by the triangle whose vertices are (-1, 2),

(1,5)and (3, 4). [0.D. Set I, II, III, 2014]
Sol. X
B (1,5)
C(34) 1
AT :
12)i 1l
= — T 5 3 >X
Equation of :
ABis: y= %(3x+7) %
BCis: y= %(ll—x) %
ACis: y=%(x+5) Va
Required Area

1,1 1.3 1,3
= EJ.il(?vc +7)dx + E-[l (11— x)dx - Ej_l(x +5)dx 1

_ [%(3;( 4 7)ZL - %[(11 - x)Z]f —%[(x 5 5)2]3]

1%
=7 + 9-12 = 4 sq. units 1
[CBSE Marking Scheme 2014]
the
Q.15. Find the area of the smaller region bounded by
2 2
ellipse 2 +Y —1andtheline>+¥=1.
9 4 3 2
[NCERT]
[Foreign Set I, II, 111, 2014, O.D Comptt. 2009]
A
o”\% % \y
¥
X-aX1S \
P b 1

S l. S 7
i \O o
y

v

Area of shaded region

-[3{%\/9—3(2 —%(3—)()}[1)( 2

03

3|2 27 3 2

2[xv9—x2 +25in_1 ol
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dlpm_2
304 2

3(E - 1) 5q. unit.
2

[CBSE Marking Scheme 2014]
Q. 16. Using integration, find the area of the region

bounded by the curves y = x> and y = x.

[NCERT] [Delhi Set I Comptt. 2013]

Sol. The given curves are
y = x* (parabola)
y = x (line)

These intersect at O(0, 0) and z;\(l , 1).

y=x

1A(LT)

0O

The area bounded by the curves
=Shaded area

= _[01(]/2 —yy)dx

= j:(x —x%)dx

= — sq. units.
6 q

=

Va

1

Q.17.Using integration, find the area of the region

enclosed by the curves y* = 4x and y = x.

[Delhi Set IT Comptt. 2013]

Sol. The given curves are

y? = 4x (Parabola)

y = x (line)

These intersect at O(0, 0) anyd_/gc (4, 4).

Yy =4x

The required area
= Shaded Area

4
= jo (Y2 = yy)dx

j{f (2/x - x)dx

4

3

x2  x?
=253
2 o

()
(i) 2

1

4 42
IRy

§ sg. units 1
3 q. .

Q. 18. Find the area of the region enclosed between the

two circles x> + y> =1and (x-1)* + y*> = 1.

[O.D. Set I Comptt. 2013] [S.Q.P. 2013]

. Wehave ¥*+12=1 ...(3)
and (x-172+y*=1 ...(ii)
From eqns. (i) and (ii), we get points of intersection as :
AlL33) p(L V3 )

22 202
+ 4(143

1
A(z'z)
x2+y2=1/7ﬁ\(x_1)2+y2=1

v D(%'_ig)

Required Area = 2(Area OABCO)
1/2 1
= Z[J.O y(ii)dx +J1/2y(i)dx:|
Z[J’;/Z\/l—(x—l)zdx+_[ll/2 1—x2dx] 1
_1 1 _1 1/2
2 M\/1 —(x- 1)2 +—sin~! (X—)
2 2 1 /]
1
+2 E\ll —x% 4+ lsin_1 (E)
2 2 1 1/2
1/2
[(x — 1= (x=1)% +sin }(x - 1)]
0
1
+[xx/1—x2 +sin_1(x)] 1
1/2
= [—\/g +sin! (—1) - sinl(—l):|
4 2
+|:sin_1(1) - ﬁ —sin”! (1):|
4 2

o

4 6 2

. Required Area = [3 - ) sq. unit. 1
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Commonly Made Error

e Some students do not solve the equations properly.
The solution of two equation is intersection of two
curve which is needed to calculate the bounded Part.

Q. 19. Using Integration, find the area of the region
enclosed between the circles x* + y* = 4 and
x-2>+y*=4. [O.D. Set IT Comptt. 2013]
[NCERT] [Delhi Set I 2013]
OR
Sketch the region enclosed between the circles
¥ + y* = 4 and (x - 2)* + y* = 4. Using integration,
find the area of this enclosed region.

[O.D. Set I Comptt. 2012] [S.Q.P. 2011]

P+yP=4 ...(i)

and (x-2)>+ (y-0)2=4 ...(ii)
Clearly from eq. (i), x* + y* = 4 or x* + y* = 22

Sol.

represents a circle with centre (0, 0) and radius 2.
To find the points of intersection of the given
curves, we solve (i) and (ii) simultaneously.

Solving eqns. (i) and (ii), we find that the two curves
intersect at A (1, J3)andD (1, - V3 ). 1

Required Area = 2 (Area OABCO)
Area OABCO = Area OACO + Area CABC

Area OACO =j01yldx :ng/4—(x—2)2dx

2 2
Area CABC = [ yp dx = ["a-x?dx 1
Y
N G R
7
,Q»X\‘) _’\ Q(xy, 1)
X ~ X,
D(1,~3) (x—2) +y2=4
‘YV
Required Area

= 2[J§ﬂ4—(x—2)2dx+jlz 4—x2dx] Ve

1
= Zl{l(x—Z) 4-(x-2) +1><4sin_1(x_z)}
2 2 2 0

2
+{1x-\]4—x2 +;><4sin_1(;)} ] 1

2 1

- H(—l). 4—(=1)% +4sin”! (—%) - 4sin_1(—1)}

+{4 sin~'(1)-v/3 -4 sin~! (;)H Y

4t 4m  4n 4n 1
=|-V3-——+—+—-V3-—
[ V3 6 2 2 V3 6]
:(Sl_zﬁ) sq. units. 1
3

Q. 20. Using integration, find the area of the region
enclosed between the two circles x*> + y*> = 9 and
x-3*+y*=09.

[Delhi 2009, O.D. Set III Comptt. 2013]

Sol. Try yourself Similar to Q.18 Long Answer Type-II

Q. 21. Find the area of the region.

{x, y): 2%+ y><8,x* <2y} [S.Q.P. 2018-19]

Sol. The given curves are
2+ yz =8

x2=2y
Y

(1)
-(2)

N\

xX'=2y

20 0]00) 20)2=3z X

Solving (1) and (2)
8- =2y=y=24=y=2 (asy > 0)
Substituting y = 2in (2) we get x> = 4 = x = 2 0r 2

2 2 2
Required Area = IVS—xz dx — Ix—dx
2

,12’

Il
N
'—-NI
—_—
[\
S
—
[ 8]
|
=
[\
[
=
|
=
[
=
[

|
)

- 2
x > 8 . 4 «x 1 572
—V8—x"+—sin" | — -

|2 2 (2\/2 HO z[x Jo

-2 2+4[Ej—0}—1[8—0]
I 4 3
=4+2n— 8
3

4 .
= [ZTH gj sq. units
[CBSE Marking Scheme 2018]

Commonly Made Error

o In most of the cases, rough sketch of the curve is not
drawn correctly.

Answering Tip

e Give sufficient practice in solving problems based
on areas under a given curve and circle, etc.
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Q. 22. Find the area of the region {(x, y) : y* < 6ax and x* + y* <164} using method of integration.

[NCERT Exemplar] [O.D. Set II 2013]

Sol. Here the curves are : X2+ = 16a°
¥? = 6ax
N
A
(0) D B o
x=0| x=2a x=4g
C
\4

From equations (i) and (ii),
x® + 6ax —16a> =0

or x* + 8ax —2ax—16a> =0
or xX(x+81)—2a(x+8a) =0
or (x—2a)(x +8a) =0
or x =-8a,2a

Area bounded by region OAC :
A = ZI;a \6ax dx

= 26a [\ dx
_ Z@E[xa/z]z”
0
‘”_ [(20)2 - 0] = gJﬁaZ

= 736 ﬁaz sq. units
Area bounded by region ABC :
4a 2 2
A, = =
5 ZIZu 16a” —x“dx

4a
4am - x\I16a2—x2 +16r/1‘2 . -1 X
=2j2a (4a)? - (x)%dx = 5 oS o
2a

[ 2 2
—2f0+ 20 sin11- 28 f1602 _ 402 - 107 11
7 0 Z 7

=2, 8a2 sin 11— \/ﬁaz —84% sin”! %]

=2(8 2 a? - 234% - ]sq units

So, area bounded by region OABC :
A=A+ A,

4a’ .
%\/5112+8Tm —4+/34% - 815 a* = 43a* +% = %(4n+3x/§) sq.unit.

0)
..(ii)

Va

Ya

V2

V2

Y

[CBSE Marking Scheme, 2013] 2
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Q. 23. Find the area of the region {(x, y) : y* < 4x,
4x* + 4y* <9} using method of integration.

[NCERT]

[O.D. Set III 2013][O.D. Set I, I, III Comptt. 2015]

[Delhi Comptt. 2017]

1
Sol. x-coordinate of point of intersection is,. x = 2 1
N
3 O 3
2 2
1

Required area

3 32 (9,
= z(jozzﬁdx+j'; {Z—x dx} 2
1 3
_ 4 5,012 |x |9 L, 9. 2«
=2 {Ex 0+ E Z—x +§sm ?1 14+1
2

2 9 i
-2 —(E—sm 1—) or £+2COS-11 1
2 3 6 4 3

[CBSE Marking Scheme 2017]

Commonly Made Error

e Some students take 3 as a radius in this equation
which is wrong.

Answering Tips

e First student should write this equation in standard

(SIS

form which is x* + y? = Z . then radius will be ; .

Alternative method :
LetR = {(x, y) : v < 4x, 42> + 4> < 9}
=Ky ¥ <4t n{(xy):4x* + 42 < 9]

= R=R;NR,,
where Ry ={(xy):y*<4x}
and R,={(x y):4x* + 4y < 9} 1

Region R, : Clearly y* = 4x is the equation of the
parabola with vertex at the origin and axis along
x-axis. Since we are given that yz < 4x, so R, is the
region lying inside the parabola 1> = 4x.

Region R, : We have

2
4x2+4y2=90rx2+y2:(§) 1

Clearly, it represents a circle with centre at the

origin and radius % It is given that x> + 1 < %,

so R, is the region lying inside the circle.

Thus the region R is the region bounded by the
parabolay? = 4xand thecircle x* + y* = (3/2)*asshown

by the shaded portion. 1
9 A y?=4ax
V7 A(1/2,V2)
%)
WX
w
yl (y2
> X
@)
DI Reano

B
A (1/2,~42)
Now y? = dx ..(0)
and 4%+ 42=9 ...(ii)
Put y* = 4x from (i) into (ii), we get
4x* + 16x=9
or 4x*+16x —-9=0
or 2x +9)(2x-1)=0 1

1 _ 9
X==orx=-2=
or 2 2

From (i), x :% ory= =* 2 andx=—% or yis

imaginary, so the curves intersect at (1/2, \/E)

and (%, —\/5) So both the curves are

symmetrical about x-axis.
So required area = 2 (Area of the shaded region
lying about x-axis.)

Now, Area (OADO) = jg/ 2y dx
1/2
= -[0/ 2\/; dx 14
3/2
and Area (ADCA) = jl 1y Yo

_(3/2 /9 2
=)z x“ dx 1
Hence, required area :
A = 2 [Area OADO + Area ADCA]

1/2 3/2 /9 2
=2_[0 2\/;dx+21/2 Z—x dx

1/2
4X2[x3/2]
0
1 /9 19 2 32
+2|:2)C Z x2+£'ZSi _1x:| Y2
3 1/2
:§(L_o
3\ 242
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eyt {25

6 8 8

_2V2 2R_L_2sin—1(1) v
T3 8" J2 8 3

Q. 24. Find the area enclosed by the parabola 4y = 3x* and the line 2y = 3x + 12.
[O.D, 2017] [Foreign Set I, 2013] [NCERT] [O.D. Set I, II, III, Comptt. 2015]

Sol.
4y = 3x

-2 0 ' : : 4 1
4y = 3x*and 3x -2y + 12 =0or 4(39(—;12) = 3x2

or3x*—6x-24=00rx*-2x-8=0o0r (x—4) (x +2) =
or x-coordinates of points of intersection are x = -2, x = 4 1

Area (4) = [ E(ax +12)- %xz]dx

1/
1(3x+122 32|
= - _ T 1,
2 6 43| e
= 45— 18 = 27 sq. units [CBSE Marking Scheme 2017] 1
OR
. y=2x g, 2 Fe-1y=-ia
7 /‘f‘/'
i by = 3= B2yr12:=0 \ - 4 / -
D 4= B2 D W-fx=12 \,/,’_“.’q‘é
; ~J [ -
_ R S
Ii
# Y & w__——-——"__
=y
‘Brm-umn‘ “M*Rﬂrh-ﬂl 0y -

'-1-1 - 31;"-
3(13) = B
i:.tg,q.,-rrz) = 32

b2y = 3> Pl _ LB

-5‘&-—'2.((-.-.‘0-

-
®i_2m =P =D
2 e+ 2ne-2=p
1{'&"{)111"."'0‘-0
(=+2) (x-4) = o- E
= =2 a7 4§ 2

) Hena o ODABCD
L]
aud = lya=lY;) do
-

e SR e 2
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L P

—]:n_hlq-,/]— [a-12+2]

= 90 +0F ;

= 24%Sey unill - /

= 27 Soy-unil- /

[Topper’s Answer 2017]
Alternative Method : 2))2
. . where X = dax
Given the equation of parabola 4q
4y = 3x? Y
32 . x2=4ay
or y=— ..(D)
4 2
y*=4ax
and theline3x -2y + 12 =10 ...(ii) '
3x+12 0 41& X
or = 1
2
4
Ya or 5 = 4ax
16a
y=x or x* = 64a°x 1
1 (4,12) or  x(P—64ad) =0
-2, M T5 : or x=0orx=4a 2
4 20 2 4 2 We plot the curves on same system of axes to get
the required region.

The line intersects the parabola at (- 2, 3) and (4, 12).

Hence the required area will be the shaded region.

4 3x+12

Required area = J dx —_[4 3x 1
4
3
= [z x? +6x— x} 1
4,
=(12+24-16)-(3-12 + 2)
=20+7
= 27 sq. units. 1

Q. 25. Find the area of the region bounded by the two
parabolas y? = 4ax and x* = 4ay, when a > 0.

[O.D 2009] [Foreign Set III 2013]

Sol. The curves y* = 4ax and x* = 4ay intersect at points,

. 2
.. The enclosed area = IO a[\/ 4ax — ;)dx 1

3 4a
1
12a
0

4 3 (4ay
g«/5(4«1)2 ~ 0

[J;xi

_ 324 16a®
3 3
2
_ 16a” sq. units. 1
3

Q. 26. Find the area of the region {(x, y) : x> + y?<1<
(x+y)l [0.D 2011, O.D Comptt. 2010]
[S.Q.P. 2013] [Foreign 2017]
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Sol.
(0,1)

\(1 0)
(0,0) /\

Y+y=1
For correct figure 1%
For correct shading
1
A= [(1-2* - (1-x)dx 1%
0
x 1 i 2
=|=l-x*+=sin"x| —|x—— 2
2 2 . 2 |,
1. 1 n 1
== )—= =|==-=|sq units 1
R (= (4 2)q
[CBSE Marking Scheme 2017]

Alternative Method :

Given region {(x, y): (* + ) <1< (x + y)}

or The given region is bounded inside the circle
x* + y* = 1 and above the line x + y = 1 as shown in

the figure. 1
3
B(0,2)
' A(2,0)
X 0 X 1
xty=2
Y

. Required area of the shaded portion

1 1
= [V1-22dx - [(1-x)dx 1
0

0
1
= \ll—xzdx—J.(l x) dx 1
0
X 1 2 !
:[f 1—x2+fsm 1x} —|lx—— 1
2 0 2 0

:[0+1sin*1(1)—0—0}—{1—1—%0}
2 2

Ifmy 1 =wm 1 )
= E(E) ) Z—E $q. units. 1
Q. 27. Draw the graph of y = |x + 1| and using integration
find the area below y = |x + 1| above x-axis and

betweenx = -4tox = 2.
[Delhi Set I Comptt. 2012]

Sol. y=|x+1| )
y x
0
0 -1
2 +1
3 + 2
1 -2
2 -3 Y

i
1

1 1
-4 -3 -2 1 |0 2 3~
Required area is given by integral of curve :
2
A :j |x+1|dx 1
| x +1|—Oatx=—1 ¥
At x>-1, |x+1 =x+1
At x<-1 |x+1] =-@x+1) Va
-1 2
A = —
So, _j_4 (x+1)dx+j_1(x+1)dx %
1

-1 2
=|-| =—+x +|| =—+x
2 _4 2 1
S ENERY
2 2
+|:(4+2)—(1—1)] Ve
2 2
1 1
=4—+4- — -
2 + 2 9 sq. units. i)
Q.28. Using integration, find the area of the triangle
ABC, where A is (2, 3), Bis (4, 7) and C is (6, 2).
[Delhi Set II Comptt. 2012]
Sol. Try yourself like Q.10 long Answer Type Question-
II.
Q. 29. Using integration, find the area of the region
bounded by the two parabolas y* = 4x and
X2 = 4y. [Delhi Set III Comptt. 2012]

[NCERT Exemplar]
Y

y2=4x
x2=4y
(44

Sol. X

. \
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For intersection points, substitute 1 3 ) .
P =dx or y=2Jx ={2x\/€xx ] +2x[1x\/16—x2+Esin‘1f]
) 32 |y 2 2 4
X" =4y y
2
or =4 x2x (-~y:2\/;) 2
: 3/2
=246 x—x|2
or x* = 64x ) Ve 3 [ ]
or x(x-64)=0
( )_ +2[1x4x0—1x2x@+8sin‘11—8sin‘11]
or x=0 2 2 2
and x=4 1
16 b b1
Whenx=0,>=4X0ory =0 =ﬁ+2[—2\/§+8x5—8xg} 1
Whenx=4,1°=4Xx4 or y=4 16 8
.. Points of intersection are (0, 0) and (4, 4). 1 = T —43+8n— ?TE
Given, Y =dxory =2Jx =f(x) 16312 ’
= +8mx— 1
and y= lx2=g(x) V3 3
! 4 tem
where f (x) = ¢ (x)in (0, 4), 53 sq-units 1
. Required Area = j 3[ F(x) - g(x)] dx Q.31. Usi.ng the method of int.egraﬁon, find the area of the
region bounded by the lines 3x -2y + 1 = 0, 2x + 3y -
I4[2J; 1 xz)] o ” 21=0andx-5y +9=0. [Delhi Set I, 2012]
= - 2
0 4 Sol. LetABbe3x—-2y+1=0,BCbe2x +3y-21=0
4 and CAbex-5y +9 =0
_ [éx?a/z _ iﬁ] 1 Solving to get A(1, 2), B(3, 5) and C(6, 3) 1%
3 127 )
=%><43/2—%><43 7T
6..
=L36 sq. units 1 Z 209
T+
Q. 30. Using integration, find the area of the circle g__Qr‘ ! :C(6’3)
x¥* + y* = 16 which is common to the parabola ol A |
¥? = 6x. [NCERT] [O.D. Set III Comptt. 2012] . b ! y
[0.D 2016] Ol 1234 567 Va
Sol. e N
(2,-2V3) y = Area of ABC
A 1¢3 16 16
= Zfl (3x+1)dx+gj3 (21—2x)ulx—gjl (x +9)dx
C
1Y
0 40) - N :
1| 3x 1 16 1| «x
B 1 = E[Tﬂc} +§[21x X L g{7+9x} 1%
2,-2V3) 1 1
P+t =16 25 43
= 14+20-22==2 5q. units.
or =16 - 22 () Ty =y s unis 1
and ' = 6x (i) 1 [CBSE Marking Scheme 2012]
Solving eqns. (i) and (ii), we get points of intersection
2,243)and (2,-23). " Commonly Made Error

e Sometimes students do not apply correct limits or

Substituting these values of x in eq. (ii). consider area twice the result.

Since both curves are symmetrical about x-axis.

Hence the required area Answering Tip
y e Learn to apply limits correctly to avoid errors.
2

2 4
=2 dx +2 i dx
IO Y(parabola) IZ Yicircle) Q. 32. Using the method of integration, find the area

2 4 [ o of the region bounded by the lines 3x — y - 3
=2I0\/adx+2j2 16—x" dx =0,2x+y-12=0andx-2y-1=10

[Delhi Set I1, 2012]
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Sol.

Q.33.

Sol.

Let given equation of lines are

AB: 3x-y-3=0 ..(i)
BC: 2x+y-12=0 ...(ii)
CA: x-2y-1=0 ...(iii)
Solving eqns. (i) and (ii), we get
x=3,y=60rB(3,6) )
Solving eqns. (ii) and (iii), we get
x=5y=20rC(5,2) )
Solving eqns. (i) and (iii), we get
x=1y=00rA(,0) )
B(3,6)
XV
0 X
1

Required area of AABC = Area of AABP
+ Area of trapezium BCQP
— Area of AACQ1

= _[ ydx + J ydx — 'f ydx
AB BC AC

= jf(3x—3)dx+j35(12— 2x)dx —jf%(x ~1)dx

=3|:x22—x:|3+[12x—x2:|5—1|:xz—x1|5 1

1 , 2L2 1

A s
RN

=302 + (8] - [8 v
=6 + 8 -4 = 10 sq. units 1

Using the method of integration, find the area of
the region bounded by the lines :

5x-2y-10=0,
x+y-9=0
and 2x-5y-4=10 [Delhi Set III, 2012]

Let given equation of lines are :

AB: 5x-2y-10=0 ...(i)
BC: x+y-9=0 ...(ii)
CA: 2x-5y-4=0 ...(iii)
Solving eqns. (i) and (iii), we get
x=2,y=00rA(_2,0) 1
Solving eqns. (i) and (ii), we get
x=4,y=50rB(4,)5) b2

Solving eqns. (ii) and (iii), we get
x=7,y=2o0rB(7,2) 1

Q. 34.

Sol.

X 0 A + P +—t Q + X .
20 @0 (70
YV
Required area of AABC
= Area of AABP + Area of trapezium BCQP
— Area of AACQ %2
= _[ ydx + J ydx — 'f ydx
AB BC AC
—f41(5x—10)dx+j7(9—x)dx —j71(2x—4)dx 1
“Jas 4 25
4 7 7
2 2
=5|:x—2x:| +[9x—x] 1 x?—4x 1
2L 2 W 214 5
2
=2 16-8-C-1 +[(63-2) -o-8)

-2 [49-28) - (4- )

5 21 1
=2 21+ 5 - C125]

=5+ % —5=10.5 sq. units. 1
Find the area of the region in the first quadrant
enclosed by x-axis, the line x = v/3y and the circle
P+yt=4 [Foreign Set I, 11, 11, 2012]

[NCERT]

Obviously x* + 1> = 4 s a circle having centre at (0, 0)
and radius 2 units.

For graph of line x = \/gy

X 0 1
Y 0 1-73

For intersecting point of given circle and line

putting x = V3y in 2% + 1% = 4, we get

(\/gy)z + yZ =4

or 3PP +yP=4

or 47 =4

or y==1 1
x=ix/§
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2 @

% z
(/3,1)
_2 _1= O%j 2 1
_1 —+

Intersecting points are (v/3, 1), (-v/3, 1).

Shaded region is required region.

V3 2
Now required area = Io %dx+_|.ﬁ\/4—x2dx 1
3 2
1A wWa-x* 4 . x L
- ﬁ ? + T"’ESH’I E /2
0 V3
1 g (VB B
= ——(3-0)+|2sin" 1| —+2sin" — 1
N { [2 2
= £+ Zﬁ_ﬁ_zj 1/2
2 2 2 3
_ B W8
2 2 3
= 11:—2—TC:E sq. units 1
3 3

Q. 35. Find the area of the region {(x, y) : x> + y* < 4,

x+y =2} [O.D. Set I, 11, III, 2012]
Sol. Finding points of intersection as x = 0, 2. 1
B(0,2)
A(2,0
X- >
5 L
xty=2
Y
A= IZV4—x2dx—J2(2—x)dx 1
0 0
x « x? ‘
= [ExV4-x*+2sinT S| —|2x—=— 1
2 2], 2 |
- (0+2-EJ—(4—2) 1
2
= (m - 2) sq. units 1

[CBSE Marking Scheme 2012]
Q. 36. Using integration, find the area of the triangular
region whose sides have the equations y = 2x + 1,
y=3x+1landx =4
[Delhi Set I, 11, III, 2012]
[O.D Comptt. 2011] [Delhi 2011]

Sol.

Q. 37.

C(4,13)

L —
B(4,9)

A0,1)

\4

T T 1
01234

Getting the points of intersection as
A(0, 1), B(4,9) and C(4, 13) 17

Area of AABC = f§(3x +1)dx — j(f(z;c F1)dx 2

4 2
= J‘O xdx = [2] 1
0
= 8 sq. units. )
[CBSE Marking Scheme 2012]
Alternative Method :

Points of intersections of :

(i) Line AB (y = 3x + 1) and AC (y = 2x + 1) is

A0, 1). i
(ii) Line AB (y = 3x + 1) and BC (x = 4)is B (4, 13). %2
(iii) Line AC\(/}/ =2x+1)and BC(x =4)isC(4,9). %

A

X
y =4 1
Required area of shaded portion
= Area of trapezium AODB
— Area of trapezium AODC %2
= I y dx - _[ ydx 1
AB AC
4 4
= [(3x+1) dx—[(2x +1) dx 1
0 0
4
3x2 2 4
= 7 +Xx - [x + x]o
0
= (24 + 4)- (16 + 4)
= 8 5q. units. 1

Find the area of the smaller region bounded by the

2 2
ellipse % + % =1 andthestraightline3x + 4y =12.

[Outside Delhi Set I, II, ITI, Comptt. 2016]
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Sol. )

| I

—_ 1
N 4
Wt

Getting the points of intersection as (4, 0), (0, 3).1
.. Required area

4 3 2 14
- jo Z\/16 —xtdx - jo (12— 3x)dx 1%
3 1 32 \[
= [4[;\/16 —x* +8sin”! ﬂ - 4(12x —;JL 1%
_ (5.83 _ 6)
4 2
= (3® - 6) sq. units 1

[CBSE Marking Scheme 2016]

Q. 38. Using the method of integration, find the area

of the triangular region whose vertices are
(2,-2), (4, 3)and (1, 2). [Outside Delhi 2016]
Sol. Try yourself similar to Q.10 long Answer Type

Question-II.

Q. 39.Using integration, find the area in the first
quadrant bounded by the curve y = x|x|, the circle
x* + y* = 2 and the y-axis. [SQP 2017-18]

X%, x20
Sol. y:x|x| = 1

—x* x<0

Solving y = x% x* + y* = 2 simultaneously,
y+y*-2=0or(y+2)(y-1)=0o0ry=1

(y = ¥* lies in quadrant 1). 1
Ot x=1

44

31

2l

-3

The required area = the shaded area

= j.(\/m—xz)dx 2

1
1 2 P | X 1 311
—|xv2—x" +2sinT —| ——[x
2[ \/E . 3[ ]0

1 =«
== its. 1+
(6 4)squms )

[CBSE Marking Scheme 2017-18]

Q. 40. Using the method of integration, find the area of
the triangle ABC, coordinates of whose vertices are
A(4, 1), B(6, 6) and C(8, 4). [OD 2017]
Try yourself similar to Q.10 long Answer Type
Question-II.

Sol.

Q. 41. Using integration, find the area of region bounded
by the triangle whose vertices are (- 2, 1), (0, 4)

and (2, 3). [Delhi 2017]
Sol. B(0,4)
» C(23)
A(-2,1) |
-2 0 2 1
: 3
Equation of AB: y = Ex +4
Equationof BC:y = 4 —%
Equation of AC : y = %x +2 1%

. _ (3 2 x
Required area = I—z(ix + 4)dx + J'U (4 - E)dx
—JZ (lx + Z)dx 1
=2 2
2 0 2 2 2 2
= 3i+4x a2 | a2 1%
< = 4] L4 )

=5+7-8 1
= 4 sq. units
[CBSE Marking Scheme 2017]
Q. 42. Using Integration, find the area of the following
region :
{(x,y): y*=ax, x¥* + y* < 2ax,a > 0}
[Delhi Comptt. 2017]

Sol.

N

(24,0)

/ 1
x-coordinate of point of intersectionis, x =a 1

Required area = Z[J:( [ —(x—a)’ _\/;\/;)dx] 2
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Q. 43.

Sol.

Q.44.

Sol.

379

— 2 _ 2
= 2| 2l i —(x—a)p + Lsint 222 2 n X
2 2 a 3
2\/‘ 3/2 a . -1
——~aa’" —— sin— (-1
] 5 sin(D)]

[CBSE Marking Scheme 2017] 1

Using method of integration find the area of the
triangle ABC, co-ordinates of whose vertices are
A(1,-2), B(3,5) and C(5, 2). [OD Comptt. 2017]
Try yourself similar to Q.10 long Answer Type
Question-II.

Using integration, find the area of the region

bounded by the curves y = V4-x*, % + y* — 4x

= 0 and the X-axis. [Foreign, 2016]
Give, equation of curves are

y=+i-x*

and P4y -4x=0
Consider the curve

y=+Vd-x* =yP=4-x
or x* +y* = 4, which represents a circle with centre
(0, 0) and radius 2 units.
Now, consider the curve x* + y* — 4x = 0, which
also represents a circle with centre (2, 0) and radius
2 units. 1
Now, let us sketch the graph of given curves and
find their points of intersection.

.(d)
...(ii)

Y
/
D2 A s
X< -2 -10} 1 2 >X
(0,0
-2
vY' 1
On substituting the value of y from Eq. (i) in Eq. (ii),
we get

¥+ @4-x)-4x=0o0rd4-4x=0o0rx=1
On substituting x = 1in Eq. (i), we gety = NE]
Thus, the point of intersection is (1,\/3 ).

Clearly, required area
= Area of shaded region OABO

1 2
= JU y(second circle) dx + J.l y(ﬁrsl circle) dx 1

_ I:V4x—x2dx+jlzv4—xzdx
= J‘;\/—(xz —4x)dx +J.12\/22 —x?dx

- j: J- = 2(2) (x) + 4 — 4Jdx

2
+[;\/4 —x* + %sin‘1 (;)] Vs

1

= [Ja-(x-27dx

+[2 sin”!(1) - {;\/5 +2sin”! (;)H
= |:(x;2)\/4x —x* +2sin™ (JC;Z)]

0

Jpr B
2 2 6

_ H‘f +2sin”! (‘21)} - {Zsin'l(—l)}}

- _*/g—mnl(l +2sin”!(1)
2 2
Zi_ﬁ [.. sin? (-x) = —sin! x]
3
b1 T 2%
=2—-2—+—-43
2 6 3 V3
3
T 4n .
— n_,_f_\/g:(?—\/g)squnlts 1

Q. 45. Using integration, find the area of the region

Sol.

bounded by the line x - y + 2 = 0, the curve
x = ﬁ and Y-axis. [Foreign 2015]

Given curves are
x-y+2=0 ..(3)

x=y (i)

Consider x = \/3 orx? = y, which represents the

and

parabola whose vertex is (0, 0) and axis is Y-axis.
Now, the point of intersection of Egs. (i) and (ii) is

given by x=A~x+2 1
or P=x+2

or P-x-2=0

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

or x=-1,2

But x = — 1 does not satisfy the Eq. (ii).

. x =2
Now, putting x = 2 in Eq. (ii), we get
2= ﬁ ory=4 1

Hence, the point of intersection is (2, 4).
But we have actual equation of parabola is x = \/? ,

it means a semi-parabola which is one right side of
Y-axis.
The graph of given curve area shown below :
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YA x=Ay Q. 46. Using integration, find the area of the region

Al x=y+2=0 bounded by the triangle whose vertices are
(1, 3), (2, 5) and (3, 4). [Delhi 2009C]

31 AAGCYH Sol. Try yourself similar to Q 10 Long Answer Type-I

Q. 47.Using integration, find the area of AABC,
the coordinates of whose vertices are A(2, 5),

' B(4,7) and C(6, 2).
X'< 0y — >X [Delhi 2011; All India 2010C]
Y 5 Sol. Try yourself similar to Q 10 Long Answer Type-I
Clearly, area of bounded region Q. 48. Sketch the graph of y = |x + 3| and evaluate the
= Area of region OABO area under the curve y = |x + 3| above X-axis and
_ JZ[y Ly dx 1 betweenx = -6tox = 0. [All India 2011]
o "7ine) - Jparabola) Sol. Try yourself similar to Q 27 Long Answer Type-I
= Joz(x +2)dx — jUszdx Q. 49. Find the area of the region bounded by the region
enclosed by the curves (x - 6)> + y* = 36 and
_ [xz N ZX]Z _[ IS ]Z 2+ y? = 36. [All India 2009C]
. X Sol. Try yourself similar to Q 18 Long Answer Type-I
4 8 Q. 50. Find the area of the region enclosed by the parabola
= [E+4—0:|—|:*—0:| y* = x and the line x + y = 2.
[Delhi 2009]
= 6— 8 _18-8 _ 10 sq units 1 Sol. Try yourself similar to Q 24 Long Answer Type-I
3 3 3

z@: OSWAAL LEARNING TOOLS
For Suggested Online Videos

Visit : https://qrgo.page.link/nlUba Visit : https://qrgo.page.link/bbWv
=] 3 s] =] 5[]

Or Scan the Code Or Scan the Code
[Eler (=] R




