ON OF

( CHAPTER - 8 )

APPLICATION OF INTEGRAL

INTRODUCTION

The process of finding area of some plane region is called Quadrature. In this chapter we shall find the area bounded by some simple
plane curves with the help of definite integral. For solving the problems on quadrature easily, if possible first draw the rough sketch of

the required area.

CURVE TRACING

In chapter function, we have seen graphs of some simple
elementary curves. Here we introduce some essential steps for
curve tracing which will enable us to determine the required area.

(i) Symmetry
The curve f (x, y) = 0 is symmetrical
® about x-axis if all terms of y contain even powers.
® about y-axis if all terms of x contain even powers.
® about the origin if f(—x, —y) = f(x, y).

y? = 4ax is symmetrical about x-axis,
and x? = 4ay is symmetrical about y-axis and the curve

y = x3 is symmetrical about the origin

(ii) Origin
If the equation of the curve contains no constant term then
it passes through the origin.

Example

X2 +y? + 2ax = 0 passes through origin.

(iii) Points of intersection with the axes
If we get real values of x on putting y = 0 in the equation of
the curve, then real values of x and y = 0 give those points
where the curve cuts the x-axis. Similarly by putting x =0, we
can get the points of intersection of the curve and y-axis.

Example

the curve x?/a?+y? /b? = 1 intersects the axes at points

(xa, 0)and (0, £ b).



(iv) Region
Write the given equation as y = f(x) , and find minimum and
maximum values of x which determine the region of the
curve.

AREA BOUNDED BY CURVES
(i) The area bounded by a cartesian curve y = f(x), x-axis and
ordinates x = a and x = b is given by,

b b
Area='fydx= If(x)dx
a a

X

0 X=a x=h

Find the area of the region bounded by y? = 9x, x

=2, x = 4 and the x-axis in the first quadrant.

Solution:
4
—*vd Y
S, ydx -
=3f24\/g?dx : 16 y2= 9
Bt
=2[(2)*- (V2)]
= - X X
2[8 - 2v/2] 0 HE
=16-4/2 ' .
! |
! 1
YI

(ii) The area bounded by a cartesian curve x = f(y), y-axis and
abscissay=cand y=d
d d
Area = jx dy= [f(y)dy
C

C

Find the area of the region A={(x, y) ; y2/2<x<y
+4}.

Solution: Consider equations from the given
inequalities,

y?=2xandx-y=4

Here, y?>= 2x is equation of parabola open
towards the +ve x-axis and having

and x—y =4, is a straight line. focus (%, 0)

Solving above equations, we get

y?=2(y+4) y

ory?—2y—8=0 ©4)

ory=4ory=-2

Therefore, point of S x
(2-2)

intersection of line
and curve are (2, -2)
and (8, 4).

Required Area =f_42 [(J’ +4) - %] 2y

N [CAZO Y

. [ 2 ] 2[3]
=1/2[64 —4] - 1/6(64 + 8)
= 18 sq. units

(iii)  If the equation of a curve is in parametric form, say x =
b t,
f(t) , y = g(t), then the area = Iy dx = J.g(t)f'(t) dt,
a 4
respectively

Where t; and t, are the values of t

corresponding to the values of a & b of x.

SYMMETRICAL AREA

If the curve is symmetrical about a coordinate axis (or a line or
origin), then we find the area of one

symmetrical portion and multiply it by the number of
symmetrical portions to get the required area.

POSITIVE AND NEGATIVE CURVE

Area is always taken as positive. If some part of the area lies in
in the

negative side i.e. below x-axis then the area of two parts should

the positive side i.e. above x-axis and some part lies

be calculated separately and then add their numerical values to
get the desired area.



AREA BETWEEN TWO CURVES

When two curves intersect at two points and their common area lies between these points.

If y = fi(x) and y = f5(x) are two curves where fi(x) > f2(x) which intersect at two points A (x
=a) and B (x = b) and their common area lies between A & B, then their

b
Common area = I(yl -y,)dx =

a
b

[1£100 1,001 dx 5

Find the area of the region bounded by the parabolasy = x? and x = y2.

x=a dx x=b

Solution: When the graph of both the parabolas is sketched we see that the points of intersection of the curves
are (0, 0) and (1, 1) as shown in the figure below.
So, we need to find the area enclosed between these points which would give us the area between two curves
Also, in the given region as we can see,
unit.

y =x?=g(x) and

X =y?

or, y = Vx = f(x).

As we can see in the given region,

The area enclosed will be given as,

Area= [1(f(x) — g(x))dx

1 2 3 31 1
= J (Vx x?) dx [ =% sq

When two curves intersect at a point and the area between them is bounded by
x-axis. If y = f1(x) and y = f, (x) are two curves which intersect at P (o, ) and meet x-axis at
A(a, 0), B(b, 0) respectively, then area between them and x-axis is given by

o b
Area = Ifl(x) dx + jfz(x) dx
a o

O[@0) (a0 (b0)

Area bounded by the curve y = sin x between x =0 and x = 2nt A

>
>

Solution: We have y = sin x
Required area = (Area of OAB) + (Area of BCD) B D

= fony dx + fnzn(—y)dx [ since ,area BCD is below x — axis ] 0 T 2
= fon sinx dx — fﬂzn sinxdx = 4 sq.unit




QUESTIONS

Ql.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q9.

Q10.

[ |

. . x| y?
Find the area of the ellipse = += = 1.
a b

(a) 2mab (b) Tab

(c) 4mab (d) ~ab
Find the area enclosed by |x| + |y| =1
(a) 2 (b) 4

(c)8 (d)1

Determine the area of the region enclosed by y =sin x, y
=COSX,X= g and the y — axis(Sqg. unit)

(a)2v/2—-1
(b) 2v2 — 2
(c)vV2 -2

(d) None of these

Find the area enclosed by the circle x? + y? = a?.
(a) ma?

(b) mh?

(c)mab

(d) 2mab

Find the area of the region bounded by the curve y =
x% and theliney = 4.

()2

(%

16
(b) 8;
(d)3
Find the area of the region bounded by the curve
y = x?, the x-axis, and the linesx = 1 and x = 3.
13 26
(@) (b) <
(c) 26 (d) 13
Find the area of the region bounded by the parabola
y? = 4x, the x-axis, and the lines x = 1 and x = 4.
(a) 14 (b) 28
14 28
(c)5 (d)5
Find the area under the curve y = /6x + 4 (above the x-
axis) from x=0tox=2
()2

OF=

(b) 56
65
CIE=

Determine the area enclosed by curve y=x3, and the
linesy =0,x =2andx = 4.
(a) 25 (b) 50
(c) 80 (d) 60
Determine the area under the curve y = Va? — x?,
included between the lines x = 0 and x = 4.
na? ma
(@)=~ (b) =~

(0™ (d) %

Ql1.

Ql2.

Q13.

Q14.

Qis.

Qie.

Q17.

Q18.

Q19.

Using integration, find the area of the region bounded by
the" lines 2y = 5x + 7, the x-axis

and thelinesx = 2and x = 8.

(a) 90 (b) 96

(c) 100 (d) 80

Find the area of the region bounded by the curve y2 =
4x and the lines x = 3.
(a) 4v3
(c)8V3

(b) 16V3
(d) 43

Evaluate the area bounded by the ellipse x4—2 + % =
1 above the x-axis.

(a) 4

(b) 2m

(c) 5m

(d) 3w

Using integration, find the area of the region bounded by
the linesy=1+ |x + 1|, x =—2,x =3andy = 0.

(a) 27 (b) 2

(c)13 ()2

Find the area bounded by the curve y= (4—
x?%), the y-axis and the linesy = 0,y = 3.

14
(a) 14 (b) 2

()= (d) 28

Using integration, find the area of region bounded by the
line y-1 = x, the x-axis, and the ordinates x =-2 and x = 3.
(a) 8.5 (b) 12.5
(c) 10.5 (d) 11.5

Find the area of the region bounded by y =4x2,x =
0,y = 2and y = 4 in the first quadrant.

(a); (8 +2V2) (b) (8 —2)

(c)2(8 - 2v2) (d)3(8 -2v2)

find the area of the region bounded by the parabolas
y? =4xand x? = 4y
(a) =

(%

(b) 8
25
(=

Find by integration the area bounded by the curve y? =
4ax and the linesy = 2aand x = 0.

2a? a?
BE= ()%

() a? (d) 2=



Q20.

Q21.

Q22.

Q23.

Q24.

Q25.

Q26.

Q27.

Q28.

Q29.

Find the area of bounded by the curve y=cos x, the " x-axis
and the ordinates x = 0 and x = 2m.

(@5 (b) 4

(c)3 (d)6

Find the area of the triangle, the equations of whose sides
arey=2x+1,y=3x+1landx = 4.

(@) 7 (b) 6
(c)8 (d) 4
Find area of region {(x,y):x?> <y < x}
1 1
(a)lg (b)g
(c)= (d) 3
. A XZ yz
Find the area bounded by the ellipse ;+;=
1 and the ordinatesx =0 and x = ae, where, b? =

a’(1—e?)ande < 1.

(a) ab[em + sin~? e]
(b) 2ab[eV1 —e? + sin~! e]
(c) ab[ev1l —eZ —sin! e]
(d) —ab[ev1—e? +sin~! ]

Find the area of the region bounded by x? =4y,y=2,y=
4 and the y- axis in the first quadrant.
32+8v2 32-8v2
(a) = (b) =
32-8v2 32+8v2
(c) == (d) ==

The area between x = y? and x = 4 is divided into two equal
parts by the line x = a. Find the value of a

(a) 43 (b) 43
(c) 43 (d) 45

The area of the figure bounded by the curve y =
log, x, the x-axis and the straight line x = e'is
(a) 5-e (b) 3+e

(c)1 (d) None

The area of the region bounded by the curve y? = x, the y-
axis and betweeny =2andy=4is

(a) 52/3 sq. units (b) 54/3 sqg. units

(c) 56/3 sg. units (d) None

Area of the region bounded by the curve x = 2y + 3, the
y-axis and betweeny=-1andy=1is

(a) 6sg. units

(b) 4sqg. units

(c) 8sq. units

(d) 12sg. units

Find half of the area of the ellipse Z—j + 3;—2 =1.
(a) mab

(b) gab

(c) 2mab

(d) %ab

Q30.

Q1.
Q2.

Qs.

Q4.
Qs.

Q1.

Q2.

Q3.
Q4.

Q5.

Q1.

Q2.

Q3.

Q4.

Q5.

Find 2 times the area enclosed by |x| + |[y| =1
(a)4 (b) 8
(c) 16 (d) 2

I SUBJECTIVE QUESTIONS I

The area between the curvesy =6 —x— x2 and x-axis is —

The area bounded by the curve y = 4x2; x=0,y=1andy
=4 in the first quadrant is-

The area bounded by the curve y2 =

and y-axis is-

X, straight liney =4,

The area between the curves y2 =4xandy = 2x is-

The parabolas y2 =4xand x2 = 4y divide the square region
bounded by the lines x = 4, y = 4 and the coordinate axes.
If S1, Sy, S3 are respectively the areas of these parts

numbered from top to bottom; then Sq : Sy : Sgis

I NUMERICAL TYPE QUESTIONS I

Area bounded by the curvesy = |x—1|,y=0and |x]| =2
is

The area of the region bounded by y2 =xand x=36is
divided in the ratio 1 : 7 by the line x = a, then a equals-
The area of the region {(x, y) : x> <y < | x|} is-

The area bounded by curves 3x2 + S5y=32andy=|x-2]|
is-

The area bounded by the curvesy =sin x, y = cos x and y-
axis in first quadrant is-

I TRUE AND FALSE I

Area of the region bounded by the curve y? = 4x ,y -
axis and the line y = 3 is % Sq. units.

Area of the region bounded by the curve y = cos x
between x = 0 and x = m is 3 sq. units.

The area ( in sq. units) of the region bounded by the
curve y = x and the liney = 16 is 12—8 Sqg. units.
If we draw a rough sketch of curve y = vx — 1 in the
interval [ 1 ,5] ,then the area under the curve and
between the linesx=1andx=5is 13—6 Sq. units.

Iff(x) = g(x)in[a, c] and f(x) < g(x) in [ c,b] ,where a
< c< b, then the area of the region bounded by the

A= [If@) - goldx +

curves in [ a, b] is

[Plg@) = f(x)ldx




I ASSERTION AND REASONING I

Q1. Assertion(A): The area bounded by y? = 4x and y=xis 38
sq. units.
Reason(R): The area bounded byy? = 4ax andy =
mxis % Sq. units.
(a) both assertion and reason are correct and reason
is correct explanation for assertion
(b) both assertion and reason are correct but reason
is correct explanation for assertion

(c) assertionis correct but reason is false
(d) both assertion and reason are false

Q2. Assertion(A): the area of the curve y=sin x between 0
and% is 1 sg. unit

s

Reason(R): Area = [ sinx dx

(a) both assertion and reason are correct and reason is
correct explanation for assertion

(b) both assertion and reason are correct but reason is
correct explanation for assertion

(c) assertionis correct but reason is false

(d) both assertion and reason are false

Q3. Assertion(A) : The area of the region bounded by the
curve y = x5, its tangent at (1, 1) and x-axis is 11—2
Reason (R): Equation of tangent at Aisy = 3x+2

Q4.

Q5.

(a) both assertion and reason are correct and reason
is correct explanation for assertion

(b) both assertion and reason are correct but reason
is correct explanation for assertion

(c) assertion is correct but reason is false

(d) both assertion and reason are false

Assertion (A):The area enclosed by y =v5 —x? andy =

5= 10 (2-3)

Reason (B) : Area = f_zl V5 — x%dx + f_21 |x — 1|dx

(a) both assertion and reason are correct and reason is
correct explanation for assertion

(b) both assertion and reason are correct but reason is
correct explanation for assertion

(c) assertion is correct but reason is false

(d) both assertion and reason are false

Assertion (A) : The area of the region bounded by the

curvey = V16 — x? and x — axis is 81

Reason(R) By using concept [Va? — x2dx =

E\/xz —a? +a7zsin‘1§+ C . Function y = /f(x) is

defined for f(x) = 0 .Therefore y can not be negative.

(a) both assertion and reason are correct and reason is
correct explanation for assertion

(b) both assertion and reason are correct but reason is
correct explanation for assertion

(c) assertion is correct but reason is false
(d) both assertion and reason are false

HOMEWORK

[ e |

Ql. The area between the curve y = sin2 X, x-axis and the

. T
ordinates x = 0 and x =E is-

(b) /2
(d) /8

(a)
(c)m /4

Q2. The area between the curvey =4+ 3x — x2 and x-axis is-
(a) 125/6 (b) 125/3
(c) 125/2 (d) None of these

Q3. Theareabounded by the curve y2 =4x, y-axis and y = 3 is-
(a) 2 units (b) 9/4 units
(c) 7/3 units (d) 3 units

Q4. The area bounded by the curve x = a cos3 t,y=a sin3 t,
is-

na’ na’
3na’ 2na’
d
(c) 3 (d) 3

Q5.

Q6.

Q7.

Qs.

Q9.

The area bounded by the curve y = sin x, x =0 and x =
27 is-

(a) 4 units
(c) 4w units

(b) O units
(d) 2 units

The area between the curves y =tan x, y = cot x and x-axis
in the interval [0, ©/2] is-
(a) log 2

(c) Iog\/E

(b) log 3
(d) None of these

The area between the curve y = cos? X, X-axis and
ordinates x =0and x =t in the interval (0, =) is-

(@)m (b) /4
(c)m/2 (d) 2m
The area bounded by curvey =exlog xand y = liixis-
2 2

e" -5 e’ +5

(a) (b)
de

(c) €5 (d) None of these

4 4e

If 0 < x < m; then the area bounded by the curve y = x and
y=X+sinxis-
(a) 2

(c) 2m

(b) 4
(d) 4n



Q10. The area bounded by curvey = |[x—1]| andy =1is-

Ql.

Q2.

Q3.
Q4.

Qs.

Q1.

Q2.

Q3.

Q4.

Q5.

Q1.

Q2.

Q3.

(a) 1
(c)1/2

(b) 2
(d) None of these

I SUBJECTIVE QUESTIONS I

If area bounded by the curvey = 8x2 — x> and ordinate x

=1,x=kis %then k=

The area between the curves y = cos x and the liney = x +
1 in the second quadrant is-

The area between the curve y = sech x and x-axis is-
The area between the curvesy = Jx and y = Xis-

The area between the parabola x2 = 4y and linex =4y -2
is-

I NUMERICAL TYPE QUESTIONS I

The area bounded by the curve y = sin 2x, x- axis and the
ordinate x=7/4 is

Area under the curve y = sin 2x + cos 2x between x = 0 and x

T,
=—,is

4
The area bounded by the curvey =1 + 8/x2, X-axis, x = 2
and x=4is

The area bounded by the curve y = x sin x2, x-axis and x =

Oandx=\/Eis .
2

The area (in square units) bounded by the curvesy = \/;
, 2y — x + 3 =0, x-axis, and lying in the first quadrant is

I TRUE AND FALSE I

Let f(x) be a continuous function defined on [ a, b]
.Then ,the area bounded by the curve y = f(x) , the x -
axis and the ordinates x = a and x = b is given by

J, f@)dx

If the curve y = f(x) lies below x - axis ,then the area
bounded by the curve y = f(x) , the x -axis and the
ordinates x =a and x = bis negative .So, the area is given

b
by - [ ydx

The area bounded by the curve x = f(y) , the y -axis and
the abscissae y = cand y = d is given by fcdf(y)dy

Q4.

Q5.

Q1.

Q2.

Q3.

Q4.

The area of a loop bounded by the curve y = a sin x and x-
axis is 2a.

The value of a for which the area of the region bounded
by the curve y = sin 2x, the straight lines x = /6, x = a and
x-axis is equal to 1/2 is g .

I ASSERTION AND REASONING I

Assertion(A): The area between the curve x = 2y — y2
and y-axis is g sq. units

Reason(R): Required area = | 02 x dy

(a) both assertion and reason are correct and reason
is correct explanation for assertion

(b) both assertion and reason are correct but reason is
correct explanation for assertion

(c) assertion is correct but reason is false

(d) both assertion and reason are false

Assertion(A) : The area between the curve y = sin3 x, x-
. . .1

axis, and the ordinates x=0to x = /2 is —

Reason(R): Using sin 3x = 3 sin x + 4sin3x

(a) both assertion and reason are correct and reason is
correct explanation for assertion

(b) both assertion and reason are correct but reason is
correct explanation for assertion

(c) assertion is correct but reason is false

(d) both assertion and reason are false

Assertion(A) : The area of the figure bounded by the

parabolay = x2 + 1 and the straight line x + y =3 is 3 sq.

units.

Reason (R):, y? = 4ax is symmetrical about x-axis,

(a) both assertion and reason are correct and reason is
correct explanation for assertion

(b) both assertion and reason are correct but reason is
correct explanation for assertion

(c) assertion is correct but reason is false

(d) both assertion and reason are false

Assertion (A): Let f(x) be a non-negative continuous
function such that the area bounded by the curve y = f(x),

T s
x-axis and the ordinates x =Z and x = f >Z is

(Bsin B+%COSB+\/§BJ .Then f (g] is 1- %+ V2

Reason (B) : Using this property: fgﬁ f(x)dx = Bsinp +
4
gcos B +2p

(a) both assertion and reason are correct and reason
is correct explanation for assertion

(b) both assertion and reason are correct but reason is
correct explanation for assertion

(c) assertion is correct but reason is false

(d) both assertion and reason are false



Q5. Assertion (A) : The area bounded by the curvey =1 — |x|
and x-axis is 1 sq. unit
1—x;x =20
Reason(R): y _{1+x;x <0
(a) both assertion and reason are correct and reason is
correct explanation for assertion

(b) both assertion and reason are correct but reason is
correct explanation for assertion
(c) assertion is correct but reason is false

(d) both assertion and reason are false

SOLUTIONS

[ e |

S1. (b)

B(0.b)

! 00 JA@D

A = 4(area OABO)

a P
= 4f0 ydx, where — + 5 =1
y2
bz a?
> 2 =£(a2 —x?)
a2
> y= ism
In the first quadrant,
y& =@ =7
A& = 4f0a Z\/az — x2dx = 45an Va? — x%dx
2 a
= 42{5\/a2 —xZ +Zsin7! f]
a2 2 alp
_ b a? . 4 a _4b
—24;[{0+7sm H-p+o]=2
—sin™* (1)
T
= 2ab (E)
A& = mab sq units
S2.

Given, x| + |yl =1

S3.

S4.

Case 1. x+y=1 then (x,y)=(1,0)and (x, y)=(0,1)

Case 2. -x—y=1then (x,y)=(0, -1) and (x, y) = (-1,
0)

Case3.—x+y=1then(x,y)=(0,1)and (x, y) = (-1,
0)

Case 4.X—y=1then(x,y)=(0,-1)and (x,y) =(1, 0)
The above graph form a square of side V2 unit.

So, Area = (\/f)2= 2 sQ. unit

(b) Firstlet’s get a graph of region

1 Y=Cosx

o |3

y=sinx

in

8

wagm

o
oo g2 |
P

So, we have another situation where we will need to
do two integrals to get the area. The intersection
point will be there sin x =cos x in the interval.

3 T
Then area = [#cosx—sinxdx+ [#sinx —

4
cos x dx

T
Area =sinx + cosx| ¢ + (— cosx — sinx)|

L ELIE]

Area=+2-14++2-1
=2\/§—25q. unit

(a)

1 (a,0)
x-Axi




considering horizontal strips, the whole area of the it
region enclosed by circle >
=4f0a xdy=4f0a Jaz —y2dy x=1
a7+ Pt 2]
_4[2 a? —y? +=sin a]o i =
= a a1 1) — i
=4[(¢x0+%sin 1) - 0] ;
_ T _ 2
=4—-=rma
2 2 o
C D
X =y o o lo}
. Q jl = 4
X = -2 \
xm=2 iy
4z Area of ABCD = ff ydx = ff Vaxdx
’ i 4 4
X' =) >X . 2
(.:. =2f1\/§dx=2? ZZT
2 +11
(a) ' [Using the formula [ x™dx = J:z+1 ]
3 3
the area of the region AOBA _of2@2z 22\ _ (8 1\ _ (7
=f22ydx B (3 3 _4(3_3)_4(3)
ly = (y-coordinate of Q) - (y-coordinate of P) = 4-x? ] = 23_8
=2 (4—x*)dx s8. ()
1312 8 32 .
=2[4x—?]0=2[4x2—§]=?sq.un|t =0 x=2
(b)
VEz+4
B
y=x2 '\
¢ ¢ v
0 C
Area of the required region = Area of ABCD.
3
Areaof ABCD = [~ x%dx
[ 3]3 , 3f1 Area of BCD = foz ydx = foz Véx + 4dx
= x— = 3——1— 342
3l (3 3) fz JexTa [(6x+4)7] 1 372
ne1 = 6x + 4dx = =-|(6x + 4)2
[Using the formula [ x™dx = 9;+1 ] 0 %(6) 0 9[ ]O
1 3 3
=(Z-3)=% =2((6 x2) +4)2 — (6% 0) +4)2)
1 1
The area of the required region = 23—6 sg. units = ;(64 -8)= ;(56)
56
(d) =




S9.

S10.

(d)

x=2 X=4
B
A
D=(20) C=(40)
y=x

(a)

Area of the required region = Area of ABCD.
Area of ABCD = f“ ydx = [ x3dx

_f x3dx—[ ] (x)4
=129 = Z(256 — 16) = £ (240)
= 60 sg. units

C(0a)
/7~
’/, \\‘\v y. \l af,xl
/ \
// \
A B(a)
0 o

Area of OBC = foa ydx = foa Va? — x2dx

a
= foa VaZz —x2dx = [x az_xz + < sin—1 G)]

2 0

a2 —x2
[Using the formula, [ Va? — x2dx = X2 4

_ |ava?-a? a_2 " (g) _[oVa?-0?
=|—+ 5 sin 2 — +

2
The Area of the required region = % sg. units

x=2 x=8
B
2y=5x+7

S11. (b)
A
y=0 0=(20)| c=(80)
Area of ABCD = f28 ydx = f28 247 dx

18 1 x2 8
=31, Gx+7dx =3[5(5) +7x|

1 82 22
=53 +7@]-[s() + 7@}
[Using the formula [ xdx = J:zT and [ cdx =
cx]

1 64 1
=2{[5(%) +56] - [10+ 14} = 2[5 x 32) +
56 — 24] = = (160 + 32)

& =2(192) = 96
$12. (c)
x=3
e
y?=4x
0

c=(30)

B

\
Area of OAB = 2f3 ydx =2f3 mdx
= 4f Vxdx = [T_] [sz]

2
3
=422 _207) 8, -
(520
s13. (d)
= (0. 3)
A=(-2.0) 8 =(2.0)
5
D =(0,-3)




S14. (b)

s15. (b)

[+ e+

2 2
3
AreaofABC=2f ydx=2f 3 4 — x?%dx
0 0

=32 (2 —x%dx =3 [W‘*z—"z
[Usmg the formula, [ Va? — x2dx =
X

T (5))

D3 s (3)] - s [eE
2 2 2 2

4 . _4 (0

sint ()

&=3x2(§)—3(0+0)=3n

xJa?-x* aZ—x2 xja?-x? |

=

D=(20) ¥=-1 y:()

Fe(0) A=(3,0)

Area of ABCD = f__zl ydx + f_31 ydx =
[ (=xdx+ [7] (x+2)dx

&=~ 0dx+ [ (x+2)dx =

-1 3
L) + 2,
[Using the formula [ x™dx = ’;n—: and [ cdx =

e ) a2+
2(—1)]} ) 2

-FHEA -1 ]}—%_ G+

The Area of the required region

A

y=3 B

y=0 fA (2.0 \°=(2°)

Area of ABCD = fxdy f,/ ydy
—[“—”] - —2[a-v]
2 1

n+1
[Using the formula [ x™dx = ad

]

n+1

2
+ isin‘1 (5)]
2

0

s16. (a)

= —2[@-3)7 - (4 0y] = ~[1- 222 =
-;1-8)
&=—3(N=7

The Area of the required region = 13—4 sg. units

$17. (d)

Area of ABCD = f__zl

[2 e+ Ddx =[]
=/ (x+1)dx—f‘1 (x+1)dx

() +o] - [(E)+4]

@)+ @)~ [(22)+ ol -((<2)+
-1

-[(55)+ o))

EA-ED-1F1-E3 =59 - ()

=2=-85
2

3
—ydx+ [, ydx =
Y+ Ddx

A=(0,4) [B=(1,4) EY)
“ ]

J

y=2

Area of the required region = Area of ABCD.
4 1 r4
ABCD = [, xdy = Efz Jydy

314 4

_1|y2 —1X2[2]

2T Tz 2

2 1y

xn+1

[Using the formula [ x™dx =
10,3 3 1
=1(£-2)=1@-2v2)
(8-2v2)

The Area of the required region =

]

n+1

sq. units



s18. (c)

0=(0,0)

the first parabola, y2 = 4x ... (1)
the second parabola, x2 = 4y --- (2)

Now to find the point of intersection of (1) and
(2), substitute y = XTZ in(1)

2

(5) ==
= x* = 64x
>x(x*-64)=0
>x=0(or)x=4

So the two points, 4 and B where (1) and (2)
meetare A = (4,4) and 0 = (0,0)
Area of OBACO =f04 2v/xdx — if: x?

xn+1

[Using the formula, [ x™dx =

A VLS B T BT

T3 [42 02] 12 [4° =07
4 1

=5(8)—;(64)

_32-16 _ 16

3 3

]

n+1

y=?.‘x

0=(0,0)

$19. (a)
Area of the required region = Area of OBA.

2
Area of OBA = foza xdy = foza Z—ady

1 y3 2a
=[5,
__1 3_03
= 5. 120 —0°]

__8a® _ 2a®

T 120 3

n
cos(x) / B \
$20. (b) \/ .;LA 'E' ; -QD \

For0<x<§,y=cosx
3
For§<x<7n,y=—cosx

3
For7"<x<21t,y=cosx

Area required = Area under of OA + Area of ABC +

Area under CD

3n

T 3m
Area required =J2 cos xdx + [=* (-cosx)
2

2T
dx+ fsm cos x dx
2
T 3 2
= - s
= JZ cos xdx — [* cos xdx + [i= cos xdx
2 2

) 37

= (sin x)2 — (sin x)7# + (sin x)3%
2

2
= [sin Z _sin 0] —[sin 3—"—sin E]+[sin 2T —
2 2 2
. 3m
Sll’l?]
=[1-0]-[-1-1]+[0—-(-D]=1+2+
1=4

S$21. (c)

8=(01)

/ 0=(0,0) D=(5.0)

Area of ABC=f04 (3x + Ddx — f: (2x + Ddx
-] -],

= {5 -2 44— 01} - (142 - 0] + [4—
0]}

= {[222] + 4} - (1161 + [41)
=24+4-20=8




S22. (c)

s23. (a)
s24. (b)
$25. (a)

y=x P y A=(1,1)
1
Qs

0=(0,0) D=(10)

1 1
Area of PAQO = [ ydx — [, ydx
= fol xdx — fol x2dx

2] - 2],

[ Using the formula [ xdx =

Xn+1]
n+1
1

Y2 _02y_1r3_p3) =
=212 -0 —3(13 - 0%) =3

1 1
3 6

the area of the region

_ ae _ 2 ae 72

=2[; ydx=2-[" Va* —x*dx
2b[x >, a® . 1 x]*

=—[—Va — X%+ —sin —]
a L2 2 alp

= % [aevaZ —aZe? + a?sin~! e]

= ab[evV1 —eZ +sin™! e]

k.

Equation of curve (parabola) is x? = 4.
Required region is shaded, that is area
bounded by curve x? = 4y, and Horizontal
linesy = 2,y = 4 and y-axis in first quadrant.

- |f24 Xd| = |f24 Zﬁdy| = |2f24 y%dy|

=2 (y%—%> = 2(4% — 2%) = (32_38\/5) sq. units

a¥

| ——
A C
X

a0
q

x=a

B
10 y=x

i 1§

Area OAMB = Area AMBDNC
= 2|} ydx| =2 |f:ydx|
= 2|f0a\/§dx| =2 |f:\/§dx|

3 3
41 = 4 3
3 [xz] 073 [xz] a
3 0 3 a

$26.

$27.

$28.

$29.

(c)

(c)

(a)

(b)

3 3

=>az=8-—aqz
2

>a=43
At,x =1,y=1log, (1) =0
At,x =e,y=log,(e) =1
Therefore, A = [ log, x dx
Using integration by parts,
A = [xlog, x — x]¢
Now, apply the limits, we get
A=[e—e—-0+1]
A=1
Given, y? = x
Hence, the required area, A = f:yzdy
A=1[y*/31;
A=(#/3) = (2°/3)
A= (64/3)—(8/3)
A =56/3 sq. units.
Required Area = f_ll(Zy +3)dy
A=[(2y?/2)+3y],*
Now, apply the limits, we get
A=14+3-1+3
A = 6sq. units.

-
\\M Ommiff/Amm

e = S

A = 4(area OABO)
2 2
= 4f0a ydx, where x—2+i—2 =1

a

v_, 2

b2 a?

2 b2, 5 2
= y'=—(a*-x%)

> y= igm
In the first quadrant,
y& =2y =x?

A& = 4f0a gmdx = 4§f0a Vaz = x2dx
= 4§{§m+z—zsin‘1 ﬂa

0
a

=42[{0+%sin? &~ 0 + 03] = 2.
az—zsin‘1 (D

-2 )

A T .
=>5= ;ab sq units



S30. (a) Here we need to do along ‘y’ axis as we don’t know
Y equation of the line with respect to ‘x’

Required area ( shaded one) = Area under parabola
fromy =1toy=4

= iy = [} by =2 yay

31t 3.4 3 3
-3g] =3l =30
=§[8— 1] =§sq.units

Given, |x| + [yl =1

Case 1. X+y=1then (x,y)=(1,0)and (x,y) =(0,1) ¥

Case 2. -x—y=1then (x,y) =(0, -1) and (x, y) = (-1, T

0) FZ =¥
Case3. —x+y = 1 then (% y) = (0,1) and (x, y ) = (-1, | A

0) 4 /"Z’/ y=4
Case 4.X—y=1then(x,y)=(0,-1) and (x,y) =(1, 0) S3. X :

The above graph form a square of side V2 unit. ] L X
So, Area = (\/?)2= 2 sg. unit \

Therefore, Required area = 2x2 =4 sq. unit e

I SUBJECTIVE QUESTIONS I

Line y = 4 meets the parabolay? =x at A
- 16=xand Ais(16,4)

S Given, y=—x+x+6
Solving the above equation we get, (—x+3),(x+2)
Area= [ 6+x —x2dx

2 ©1 = /: xdy
B + — — —
373, 2
= | ydy
=18+ 2-Z] - |2+ 2] ’
2 3 2 3
= [y*13]3
=(30+ 2% &4 .
2 3 = ?sq units
125 )
= ——sq. units
S4. The area lying between the curve, y2 =4x and y =
2x is represented by the shaded area OBAO as
S2. y = 4x? is an upward parabola with vertex (0,0) shaded in the diagram.
y=4ax! . {1,4) The points of intersection of these curves are 0(0,
y=4 0) and A(1, 2).
We draw AC perpendicular to x-axis such that the
coordinates of C are (1, 0).
: y=i =~ Area OBAO = Area (AOCA)-Area (OCABO)
& 2 1 1
¢ ot =fzm—[z.”¢x
‘Eﬂ.ﬂ) 2 . A A
1
x= 0 2q1 %
x = 0 is line with points (0,1) ,( 0 ,0) etc... -2 [x_] —2|%]
y =1 is line with points ( 0,1) ,( 1,1) etc ... 2 1o >
y =4 is line with points ( 0, 4) ,( 1,4) etc... o
parabola meets at points ( 0 ,0) with line x = 0 - ‘1 _ i'
(3,1) withliney =1, (1,4) with line y = 4 1’
1
= |—-=| = = sq. unmts
‘ 3‘ 3



S5. + xXr=4ax

Y

Area of region bounded by y? = 4ax and y? = 4by is %l—) 5. units.

2 18t 1 16
NowS,=S;=fx—dx=—[x—] :1—><64=—sq.un.it
0 0

4 4|3

vl 3279
.-.sz+s;:j \/4xdx=2{x;,] =3xg=2
0 3/2 0 3

16
= 83 = — sq. unit

3
16 16 16
C.851:83:83=— :

r— o —=1:1:1
3 3 3

I NUMERICAL TYPE QUESTIONS I

r 3
w
S1. 3
>7)\/'1
; - >
-2 : 1 2
y = |x— 1|,y = 0 and |x| = 2" triangle
Area of 1% triangle + Area of 2" triangle
3x3 1 9 1 .
= —+-=-+>=5sq.units
2 2 2 2
74 x:=a J:C=36
s2. B —C- p=x
, ‘£ iF
X'+ > X
o P
A
i D
yl'\ :

Since the line x = a divides the region CBOAD in the

ration 1: 7
Therefore , arf(ABCD)= 7 ar ( OAB)

=2 xf;éydx =2x(7[ydx)

=2 x [**Vxdx =2 x (7 [ Vx dx) [since y>

3 3 3
= (36)2—az =7 X az
3
=216 =8 X az
3

=27 =az
>a=9

S3.

S4.

The required area is bounded between two curves y = x?
and y =|x]|. Both of these curves are symmetric about y-
axis and shaded region in the fig. shows the region in the
fig. shows the region whose area is required.

Therefore, the required area

¥
= 4
N
J—\\ /,.‘_
Ads-t 3
A1, 1)
Q| 47R, o
X « ) >
‘

Y

Now, to find the paint of intersection of the curves y = [x| and y = %, we

solve them simultaneously.

Clearly, the region Ry is in the Ffirst quadrant, where x> 0,
x| =xor y=x ()
and y=x .{i)

Solving these two equations, we get
x=x
or eitherx=0orx=1
The limits are, when x = 0,y = 0 and when x =1, y
= 1. So, the point of intersection of the curves are
0(0,0) and A (1, 1).
Now ,required area = 2 X Area of line region R,
1 .
=2 [, [(y of theliney = x) —
(y of the parabolay = x?)] dx

Here the first curve can be written in the following
form

2__5 _%j
e

which is a parabola whose vertex lies on the y-axis.
Again second curve is given by

] x=2,x22
v= -(x-2),x<2

which consists of two perpendicular lines AB and AC
as shown in the fig.

YA

(2,0) (3,0)



These lines meet the parabola at B(3,1) and C(-2,4)
Hence the reqd. area A is given by

3
A= jy dx — A ABL — AACM
-2
21 ) 1 1
j—(32—3x Y — = .1.1-=(4.4)
2 2

== [69 4561 233
2 2

S5. In first quadrant sin x and cos x meet at x = /4. The
required area is as shown in the diagram. So

YA

o) X = /4 X

nl4
Required area = I(COSX —sin x) dx
0

= [sin x + cos x]“/4

= (/2 +1/V2)-(0+1)
=J2-1

I TRUE AND FALSE I

S1.  (True) The area bounded by the curve y? = 4x , y — axis
and y = 3 is represented in the figure by shaded

region.
Y
y=3
3
V y2 =4X
Yl
Required area = f03 |x|dy
3y: 1B 3
T Jos T [?]0
1
=-(3*-0)
=2 its
2 0. uni
S2. (False) We have,, y =cos xand linesx=0,x=mx

Draw the rough sketch of the
Y

% T 3/ 2__> X

3
Required area = [? cos x dx +

ﬁ?cosxdx‘
2

n
= [sinx]} +

[sin x]%
2

[sing— sin O] + |[sin7t— sin%”
=[1-0]+]0—1] =141 =2 sq. units.

$3.  (False) Area of region = 2 folﬁ\/;dy

Puttingy = 16 iny = x2 , we getx = +4
Y
1\
\ ) Y=16
(- 4, 16) // (4, 16)
X' <— o) —X
YI

|N|w

= [ L =—x2[16§—0]

= = —sq units.

,;; N Wl

S4. (True) We have , Equation of the curve y =+x —1 On
squaring both sides , we get

Now , sketch the graph of given curve

Yi #x:S
6.2 G
X' <— X

Of (1, 0) (5,0)

Therefore, area of the shaded region = fls Vx — 1dx

_ [(le)Z] [(x—l) ]

2w

2 16 .
==X 8 = — sq. units.
3 3

S5. (True)Iff(x) =g(x)in[a,c]andf(x)< g(x)in [ a, b] where
a < b< ¢ ,then the area of the regions bounded by
curves can be written as



S1.

S2.

S3.

Total area = Area of the region ACBDA + Area of the
region BPRQB

A=) — g@ldx + [ 1g() — f(x)]dx

I ASSERTION AND REASONING I

(a)

(@)

(d)

4\

y=mn

yz:4ax

= f(}_‘;(m - x)dx

So, A, R are true and R explains A.

the area of the curve y=sin x between 0 and g is
1 sqg. unit

- y = sin X
[ N\e3 AN
o T2 T 2n
X‘-Zn Onn
i 2

Area = [2y dx = [2sinxdx

» X

= [—cos x]g = [— cosg + cos 0]
=>[0+1]=1
So, A, Rare true and R explains A.

The area of the region bounded by the curve y = x3,
its tangent at (1, 1) and x-axis is
Y

A

7A(1,1)

; > X
1/
o Az/&mc( 0)

s4.

$5.(a)

(d)

Equation of tangent at Aisy =3x -2

Area of shaded region = f01x3dx—f31(3x—
3

2)dx=i—£+3—i

18 ' 3 12
Assertion is correct but reason is false

(SRR R -

|

Requires area ABCA = f_21\/5 —x%dx — f_zl | —
1|dx

- fi,/(ﬁ)z — x2dx — [ (1 = x)dx — [(x -

1)dx

_ (5t _1 ;

= ( ’ 2) sq. units

Assertion is correct but reason is false

2

ll

(-4, 0) O

I
(4, 0)

Given:y = V16 — x? and x - axis

Atx - axis, y will be zero

y=16=x2

=0=v16 —x?

16— x2=0

>x= 14

So, the intersection points are (4 ,0) and ( -4

,0)Since the curve isy = V16 — x2

So,y = 0[always]

So, we will take the circular part which is above
the x-axis

Area of the curve , A = f_44 V16 — x2
2

Using [Va? —x2dx = §m+%sin‘1§+
C

4
= [* V16— % = [EVI6— a7 + sin 1]

—4
> [2VI6—16+8sin" 2+ 216 — 16—
8sin~?! _—4]

4

= [8sin™'1 —8sin~1(—1)]
= 16sin71(1)
= 16 xg = 87 sq. units
So, A, R are true and R explains A.



HOMEWORK
b 2n
I MCQ I ~. required area = jy ax + I(—Y) dx
0

s

nl/2 T 2n
S1. (c) Requiredarea= Isin 2 xdx = Jsin xdx + j(—sin X) dx
0 0 b
) “jzl_coszx i = [cos x]§ + [cos x]2™
5 2 = (—cosm+ cos 0) + (cos2n— cos 7)
. /2 =(1+1)+(1+1)
_ E [X_sm ZX} _r = 4 units
2 2 0 4
$6. (a) From the fig.itis clear that
S2. (a) Puttingy=0, we get, Ya
x2-3x-4=0

= (x—-4)(x+1)=0
=>x=—1orx=4
4
. required area = I(4+3x—x2)dx
e

4
=(4X+£‘X_3J -1 O| x = mia[x=mz" X
2 3 6
-1
3 3 2 nl4 nl2
s3. (b) Area=jx dy=Idey = Itanxdx— Jcotxdx
0 0 0 nl4
1 l:y_ST 1 27-0) = [log secx]2"* + [log sinx]™/2
4l3 12 =Iog\/§—logi
=9/4 units V2
X 1/3 y 1/3 =log 2
S4. (c) Given curve [—J =cost, (—j =sint ) n
a a S7. (c) Requiredarea = J-cosz x dx
Squaring and adding x2/3 +y2/3 =a2/3 /2 0
Clearly it is symmetric with respect to both the axis, _ KJ‘COSZ xdx + ]ECOSZ x dx
so whole area is 5 2
- f YA
=4 jy dx
0
0
=4 ja sin®t3acos? t (—sin t) dt
nl2 (0’ 1)
By given equationatx=0; t= r atx=a; t=0
2 \ .
nl2 — — > X
= 12a2 jsin4tcosztdt 0 X=ml2  X=m
0 y'

_1pa2, 311 T 3
642 2 8
S5. (@) f(x)=y=sinx ) .
when x € [0, ], sinx>0 £+1 { sin ZX}
and when x € [r,27], sinx <0 4 2 2 1.




— K nﬂ Required area = Area of A PQR
= —+— ||T——= 1
4 2 =5 (PQ).(RT)
T s Y
= — 4+ — = — 1
== .21=1
4 2 5
S8. (c) Solving the equation of curves
e* log x =1Zix I SUBJECTIVE QUESTIONS I
1
= log x(e" —e—x) =0 K 6
—x=1,1/e s1. J.(8x2—x5)dx=€
- required area = fi (k;% —e*log x) dx !
1 (log x)’ e e :{SXS Xj 16
_ og x XS X ey s
=|= —g| (log x).=——=— 3 6 3
|>e 2 [( ’ ) 2 4 J‘|1/e '
6 —
= 83oy [ KL .18
1 2 1 1 1 3 3
=— [0-(-1)]-e |O-———| - ——
2e 4 2e°  4de
=16k3-KkP-15=32
=—i_i+g_i=3_i —kb-16k3+47=0
2 2 4 de 4 de h
—Kk3=8+ 17
S9. (a) Forthe po!nts of intersection of the given curves k=(8 1T )1/3
X =X+ sin x
=sinx=0 S2. Let the line y = x + 1, meets x-axis at the point A (0,
=>x=0,7 1). Also suppose that the curve y = cos x meets x-axis
.. required area and y-axis respectively at the points C and A. From
Ya the adjoint figure it is obvious that
Required area = area of ABC
P(x=m) = area of OAC — area of OAB
e 1
= [cosxdx - = x 0B x OA
2
—n/2
O > X Ya

= j[(x +sin x) — x]dx ©,1)
0

A
(-2, 0) 5

=]Esinxdx =—[cosx]§ =2 y/B 0 \ ¢
0

) 1
x—1 when x>1 =[sinx]%,— = x1x1
§10. (@) y=|x-1|= 2
1-x when x <1 =1-(1/2) = (1/2).
N T y=1 S3. Given curve is symmetrical about y-axis as shown in
P / Q the diagram.
Reqd. area =2 Isech X dx
< S 0
X 0 A > X YA
y=-—x+1
y=x-1
Y &M

Point of intersection of y =x—-1,y=11is (2, 1) o X
Point of intersectionof y=1-x,y=11is (0, 1)




., n X s2. (1)
=2£ex+e‘x OIX=4!,‘ez"+1OIX y =sin2x+cos 2
n
o =4/2sin|2x+ -
=4 [tan’l(ex)]o = 4{%—%} = v2sin (..x 4)
Area under the curve between
S4. The points of intersection of curves are x=0and x = u
1. x=0,x= =1,
1 4
w4
.. required area = J-(\/;—X) dx f VAsin (2x+ g) dx
0
3/2 27t 0 r
= [ZX _X_} [ cos (2x+§) 4
3 2 Vi [———4
3 2 6 [ (—_1)
S5. Solving the equation of the given curves for x, we V3 |- v2/) _ ('“‘/5)
2 2
get
x2=x+2 N : |
= (x—2)(x+1)=0 \/EX[—+—}
=>x=-1,2 W2 22
So, reqd. area 1 sq. unit.
yA s3. (4)
8
= l + —
Yy 2
fromx=2andx=4
P 4
So, [y dx
x=-1 . 2
2 2 = [(1+8/x2)dx
X+2 X 2
=] {T_T}d"
-1 =|x- Sfxlé
2
1| x2 x° 8 8
== | —+2X—— =[4--1-12—=
4 { 2 3 }1 [ 4:r [ 2]
1 =4-2-2+4
=Z[(2+4_8/3)_(1/2_2+1/3)]=9/8 = 4 sq aits.
I NUMERICAL TYPE QUESTIONS I sa.  (0.5)4 = %foﬁ 2 sinx? dx
X2=t
s o 2xdx = dt
Area=f (sin 2x + cos 2x)dx %
T4 1 .
.. A= —_[smtdt
_ [—cos2x+sin2xrl4 2y
2 2 1 A
n,. T :Ex_[COSt]o
_ Teosy sy : (—c050+si110) L
2 2 =—[0-1]
2
1 (—1) 1
= _J__ — —
2 2 I
B 2
-1 =05




s5.  (9)
] {3.0) I9
o+
Given,y = \/x 2y —x+3=0
from above we have,
2/x—-x+3=0
2\,& =X- 3
4x =x2—6x+9
x2—=10x+9=0
x=9.x=1
now,
3
JACEERSY
[y2+3y—5—} =9+9-9=9
I TRUE AND FALSE I
S1. (False) Let f(x) be a continuous function defined on [
a, b] .Then ,the area bounded by the curve y =
f(x) , the x -axis and the ordinatesx =aand x =
b is given by fabf(x)dx
S2. (False) Ifthe curve y = f(x) lies below x - axis ,then the
area bounded by the curve y = f(x) , the x -axis
and the ordinates x =a and x =b is negative .So,
the area is given by | fab ydx |
S$3. (True) The areabounded by the curve x=f(y), they -
axis and the abscissae y =cand y =d is given
d
by [, f(y)dy
S4. (True) y=asinx
Iasin dx =—acos x|
0
—a(-1-1)=2a
S5.(True)

isin2x=%

716

[—cost}a 1
2 716 2

21
—cosZa—cos?z 1
1
—cosZa+E= 1

-1
cos2a=—
2

2T

I ASSERTION AND REASONING I

S1. (a)

$2. (d)

x=2y-y>  yaxis:—x=0
2y—y*=0

y(2-y)=0

y=0,y=2

A= [’y —y*)dy

a-pr-2

23
a3

3

12 8
A=
3

A= 5 sg. units
Both assertion and reason are correct and reason
is correct explanation for assertion

45sin® x = 3sin x —sin 3x

. 3 3sin—sin3x
sin® x = —

3. 1.
=—sinX—=sin3x
4 4
zl2
Jydx
0
zl2

_[ sin® xdx
0

zly 1
= .[ =sin X —=sin 3xdx
4 4

[

1 cos 3Xj|
0

[_3 ﬁ)_10+§(1)+ 1 }
4 7772) 4 4 4x3
23,1 941

AT REY)

_10_5

12 6

Both assertion and reason are false



s3. (b)

S$4. (a)

©.1)

Thetwomeetat3 —x=x*+1=>x*+x—2 =
0=>x+2)x—-1)=0=>x= -21

1
_'_Req1ﬁmdm'ea=] [BG-x)—(x2+1)]dx
2

YOS S AR D AU
2 3 273) 2

Reason (R) : y? = 4ax is symmetrical about x-axis
Both assertion and reason are correct but reason
is correct explanation for assertion

B -
Given, f £()dx = Bsinp + 7 cos P+ V28
x4
On differentiating with respect to p on both sides, we get

£(B)=sinp+Peosp— = sinp+v2  (byLeibnitz rule)

S5. (a)

T
PlltB_i
T .MM W W, X
- = N i — 4+
Then,f(z) sin=+ - cos > — —sin NS
=140 H+¢§
4
T —
=1-2+v2
T

Both assertion and reason are correct and reason
is correct explanation for assertion

y

A,
7N

oy = {1—x;x20
y= 1+x;x<0

= A = Area of two triangles = 2 X G X 1X
1) = 1sq.unit

Both assertion and reason are correct and reason
is correct explanation for assertion



