Assertion-Reason Questions

questions selecting the appropriate option given below:
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Both A and R are true and R is the correct explanation for A.
Both A and R are true but R is not the correct explanation for A.
A is true but R is false.

A is false but R is true.

Assertion (A):

Reason (R) :

. Assertion (A):

Reason (R) :

. Assertion (A):

Reason (R) :

. Assertion (A):

Reason (R) :

. Assertion (A):

Reason (R) :

Answers

1. (d)
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I The following questions consist of two statements—Assertion(A) and Reason(R). Answer these
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2. (b)

The area of the curve y = sin®x from 0 to 7 will be more than that of the curve
y=sinx from 0 to .

ey ifx>1

The area of the ellipse 27 + 3y2 = 6 will be more than the area of the circle
xz+y2—2x+4y+4=0.

The length of the semi-major axis of ellipse 21 + 3y* = 6 is more than the radius
of the circle x2+y2—2x+4y+4=0.

Area enclosed by the circle ** + 17 =36 is equal to 36 7 sq.units.

Area enclosed by the circle P+t =risn

Areaenclosed by the curvey = «* and the line y=uxin first quadrant is %sq. units.
Area is always the real number.

Area between the curve ¥ = i and the line x = 3 is 4,/3sq. units.

Points of intersection of y” = dax and the line ax + by + ¢ = 0 is obtained by solving
equations of curve and line.

3. (a) 4. (b) 5. (b)
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Solutions of Assertion-Reason Questions

1. s sinx<sinx vxe (0, ™)

~. Area of y = sin”x will be lesser than the area of y =sin xin x € (0, 7).

Clearly, Assertion (A) is false and Reason (R) is true.
. Option (d) is correct.

2. Clearly, both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation

of Assertion (A).
. Option (b) is correct.

—
3. - Required area = 4x ar (OABO)=4x [ 6* - x*dx
0

[}

S 2
g Lan(i)]

[}

4x[(0+18sin™ (1)) - (0+0)]
= 4x18xsin(1) = 72x§=361tsq. units

Clearly A is correct statement.

Also R is a correct statement and gives the correct explanation
of statement A.

. Option (a) is correct.

4. We are given curve and line

y=x (1)
From (i) and (i), we have e
= r©-x=0 = r(x*-1)=0
= x(x-Dx+1)=0 = x=0,-1,1
From (if),
Ifx=0,y=0,
Ifx=-1,y=-1
IEx=15=1
- Points of intersection are (-1, -1), (0, 0) and (1, 1).

1
Required area = | (Yine = Yparabota)dx
9

I

1 1
Jxde-[Pde=
0 0

24l
(-o)-(4-0)

%7%=%sq. units

Statement A is correct.
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Also statement R is correct but does not correctly explain the statement A.

Option (b) is correct.
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5. We are given equations of curve and line as i JEERE
x=y 6 L
andx=3 (#0)
From (i) & (if), wehave ;’ =3 = y= +3 o B ,ﬂgﬁf;?

Points of intersection are (3, /3 ) and (3, - '3). R i i i

3 o 3,0
Required area = 2 x ar (OABO) = 2 [ y'x dx i
(i
I~
S/J SEERHE) TR i \_m’
XL Z§ & 3.3
=2x =2x7[1413 i 5 Bl B
3/2’[ % ] v HiE

0]

%[3% -0%]= %x 343 = 4,/3 sq. units.

Statement A is correct.

Also statement R is correct but does not give correct explanation of statement A.
Option (b) is correct.

Case-based/Data-based Questions

Each of the following questions are of 4 marks.
1. Read the following passage and answer the following questions.

An architect designs a building whose lift (elevator) is from outside of the building attached to
the walls. The floor (base) of the lift (elevator)) is in semicircular shape.
: 28

The floor of the elevator (lift) whose circular edge is given by the equation ¥ +y* = 4 and the
straight edge (line) is given by the equation y = 0.
(7)) Find the point of intersection of the circular edge and straight line edge.
(i) Find the length of each vertical strip of the region bounded by the given curves.
(iii) (a) Find the area of a vertical strip between given circular edge and straight edge.
(b) Find the area of a horizontal strip between given circular strip and straight edge.
OR
(iii) Find the area of the region of the floor of the lift of the building (in square units).
Sol. (i) Given curve for circle and straight line are
PHyt=4 (1)
y=0 -(2)



. From (1) and (2), we have
=4 =x=42
. Points of intersection are (2, 0) and (-2, 0).

(if) Given curve, is circle whose equation is

x2+y2=4
= =422 sy=y/4-x2
and y=0

It represents x-axis.

. Length of the vertical strip is y=+/4 — X2, e, Va-x2.
(iti) (a) We have,
Y

x*yi=q
i
X

| of dx [y=0

Area of one vertical strip

=y.dx= V’J4—x2.dx

(b) We have,
xyi=4
dy =
[ o] X

Area of one horizontal strip
=x.dy
=a—y . dy
OR
(iti) We have,

5 3
Areaof the floor = [ ydx=2 ] y4- ¥ dx
=] 0

J’Z

P / X
=2|= - + = — -2 O 2
2 2v4 x 2E‘.Ln 2l dx
=4sint1-0

bid
= 4x5=2n 5q. units




2. Read the following passage and answer the following questions.

A student designs an open air Honeybee nest on the branch of a tree, whose plane figure is
parabolic and the branch of tree is given by a straight line.

(8]

(i) Find point of intersection of the parabola and straight line.
(if) Find the area of each vertical strip.
(iii) (a) Find the length of each horizontal strip of the bounded region.
(b) Find the length of each vertical strip.
OR
(i#i) Find the area of region bounded by parabola x* = 4y and line y = 4 (in square units).
Sol. (i) Given equation of parabola is ¥ = 4y and equation of straight line y = 4. ()
. From (i), we get
F=4x4=16 Sx=zt4
Point of intersection are (4, 4) and (-4, 4).

Y
(i) Area of each (one) vertical strip 1 | y=4
— y’ dx
2
&
=ddx-dx =4y
2
= (4 = xT)- dx
- X
(iii) (a) We have,
Y
| ¥t
T/xz =4y
X
x2 = 4y (i)
= x=2yy

Length of the horizontal strip be 2 x 2 V/ y= 4\"{9’ ]



(b) We have 201
Length of the vertical strip = 4 - TR (16—x%

Y

|

\ =

\ =4y
X

o]

OR
Y
(iii) We have
Area of required bounded region | JI(;:;
P /
=2 xd
ef . & H=dy
4 x
=2]2/ydy
0 o X
_4[3 g‘_é[ 2 o] = squni
— 3y 0—3(4)2_0— 3 §q units

3. Read the following passage and answer the following questions.

A farmer has a triangular shaped field. His son, a science student observes the triangular field
has three edges and can be drawn on a plain paper with three lines given by its equations.

(i) Find the area of the shaded region in the figure shown below.

Y




Sol. We are given sides

y=2x-2 (1)
1 v
y= 3(3(—1) ..(if)
and y=4-x ...(fi1)
From (i) and (i), we get
2-2=2(x-1)
= dx-4=x-1
= Jr=3 = x=1
Using x = 1 in (i), we get
y=2x1-2=2-2=0
A=(1,0)
From (i) and (iii), we get
2x-2=4-x
= 3x=6 = x=2
Using x = 2 in (iii), we get
y=4-2=2
B=(2,2)
From (ii) and (iii), we get
4 = 1
—X= 5 (.I— )
=5 8-2x=x-1
= 9=3x = x=3
= y=d4=-x=4-3=1
L C=(31) Y
(1) We have area of shaded region
= {(2:(—2) - (x —1)}dx
q 2
219 3)
— |dx
- Jz=
3 3 x2 2 A(1.0)
= J(x- ldx—* ——x
z,“ ) i)
2 4 ! _E(E _& i Y
=5 -2- 2-v-l—2 2—1)—4sq.umts.
(if) We have to find area of the triangle ABC. B(2.2)
2 3 31
= [ (2x-2)dx+ | (4-x)dx— | - (x-1)dx
1 2 i2
2 2 2P 2 1
x s Ll I ‘
1 S e ) .l (-1 A(1,0) D
2[2 IL dx ZL 2[2 x[

1 9 1[9 1
=2|2-2_—+ 2= + kil Rl —+1l=

és unit:
5 S S.



Very Short Answer Questions

1. Find the area bounded by y = x%, x — axis and linesx = -1and x = 1.

[CBSE Sample Paper 2021]

Sol.  Area of required region
1 g
— J‘ xz At -axis T
e ! y=x
_1 ! |
¥ $Ta=am | RET
=+
3 3 HiEHH X -axis
i
3 5q. und

2. Sketch the region {(x, 0): y = 4 - #*] and X-axis. Find the area of the region using integration.
[NCERT Exemplar]

Sol. Givenregionis {(x,0):y = - 2 } and X-axis.
We have, y= Ji-2? = y2=4—12 = x2+y2=4

Area of shaded region, A = Lzz Va—xPdx= fi 1.#"22 —xdx

X Tt ¥ 22 Iz
V22 + S ginl D
2 gl

- - AR .
-20+2 +20251n(1)

= +2

Mg,
Z
LS

e = 2 sq units.

STk

3. Determine the area under the curve y = Va® = x* included between the lines x = 0 and x = a.
[NCERT Exemplar]

B - - !
Sol. Given equation of the curveis y=+ & =x
= y2= uz—x2=>y2+x2=a2

Required area of shaded region, A = [ V-2 dx

a

x .r--z—-2-+a2 =

el e e = s —
2" 2 a

I

2 2
[0+%si.n’l {Ty=i= %sin"'()]




4. Find the area bounded by the curve y = sin x between x =0 and x = 2m. [NCERT Exemplar]

Sol. Required area = J;JM sinx dx = Lﬂ sinx dx + | J;[Z’[ sinx dx |

—[cosx} +|[~cos x|

—[cosm - cos 0] +|-[cos2m — cos ]|

==-[-1-1]+|-(1+1)]|

=2 +2=45q units.

5. Sketch the region bounded by the lines 2x + ¢ = 8, y = 2, y = 4 and the y-axis. Hence, obtain its
area using integration. [CBSE 2023 (65/5/1)]

Sol. We are given lines

2x+y=8 0
y=2 )

and y=4 ..(7i)

Form (i) and (ii), we have !

2w+2=8 = 2x=6 = x=3 FEELEE NG L LE Ly

. Point of intersection of lines (7) and (i) is (3, 2). : | : “\ J mEEa

From (i) and (fii), we have ‘ (3. 2) dob |1
2x+4=8 = 2x=4 = x=2 e IR TR

. Point of intersection of lines (i) and (iff) is (2, 4). : V\My s

.. Required area = fx dy = j L ; y) dy il LV G

1[4 4 1 214
= [8dy- [ydy|=—|gy L
2ffsar-fran]-3fm-4],

. 2l~l[ 1 l
= 2[8(4 2)—2(4 -2%)|=5{16-5(12)

i i .
= E[IB—GJ_EKIO-S sq. units.

6. Find the area bounded by the curves y = [x - 1| and y = 1, using integration.
[CBSE 2021-22 (Term-2)]

1-x , x=1

Sol. Gi ; =lx-1|= =
) iven curves, y =|x—1| Lf—l ) - ye=x-1

and, y=1. y=1

—/B(1,2)
. Area of required (shaded) region is

[a-xdx+ [7(x - dx

21
L

A

2 O A0

2
X 1 4 1 y
?—IL—1*5+E*2*5+1—1 8q. unit

]
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Sol.

Sol.

Long Answer Questions

The area of the region bounded by the line y = mx (m > 0), the curve * + 3 = 4 and the x-axis

T
in the first quadrant is . units, Using integration, find the value of . [CBSE 2023 (65/3/2)]
Givenliney = mx, m>0 (D)
the curve, x* + > = 4 . (i) : o/ f
P RE R e
and y-axis ie,y= 0 "_(1“) JE83 1O L4115 [ :— / Erhe

On plotting lines (i), (ii), and (iii), we have

On solving y = mx and o yz =4, we have

Pemii=4 : 20

= ?= 2 ] /
T 1w’ : \aé
2 .
o \.r'l+m2 f /
2
A1_+m2 - S i 2
. Area of shaded region= | mxdx + f Va - xtdx
0 2-.:’1+m2

N x_ e [x Jiap 4  ,4x i

2 i *3 x 25111 2| 2

Viem?
4 1 / 4 1

= £=mX72+25in’1(1)—;—2 ,‘"4——2—2511171 7

2 2(1+m?) Viem®V o 1+m V1+m

n_ 2m 2m +2x£ Tk 1
- 2 14w 1+m? g T V1+m?

z. 2--1(_) gt Yo B &
= 2—7(— sin vm = sin vfl+m2 —TE—2—2

._1( L \.=x L el
= sm _\fll +m2 & = \«"I-l +m2 = sin Tha sz.
= 1+m*=2 = m’=1 = m=1 (As m > 0)
Find the area of the region bounded by the curves x* = y, y = x + 2 and x-axis, using
integration. [CBSE 2023 (65/1/1)]
Given curves,

L=y ()

y=x+2 (i)

and x-axis ie.y =0
On plotting these two curves, we have the region (shaded).
Points of intersection of the curves (i) and (i), we get
F=x+2 = F-x-2=0 =r-2+x-2=0
=xx-2)+1(x-2)=
=@x+1)(x-2)=0
=Sx==1,2



\ =_lf=.xf<'2

\ /

1 *E=y
|/

/20) © X

-1 0 2
Area of the shaded region = [ (x+2)dx+ f xdx = % +2x| + %
2 - 2 -1
_ 1 -2y 0 1
—+ 1) —-——— 2)+————
3 2x(-1) 2 2x(-2)+ 3" 3
o B LT
TN s e 3273 Su
3. Using integration, find the area of region bounded by line y = \,-"FS x, the curve y = \."'Ptl - xE and
y-axis in first quadrant. [CBSE 2023 (65/2/1)]
Sol. Given equation of curves
y=13x ()
y=y4-2° (i)
and, y-axis f.e.x =0 ..(ii)
on plotting equation (i), (i) and (iii), we have
—axis
B0.2| V=R Ll
; /’ 1
9\'1-“.*, 3y
bR B e e e
Required region is shaded region OABO.
Point of intersection of 3 =y3xand y=+4-2%is A(1,+3).
V3 y 2
». Area of shaded region = [ Tde + [a-yPdy
L V3
1 y2 i 1 ¥ i
=—== 4 TG
/3|2 L 2% v e /3
_ L[ L2 g0 gAY
7 i -0|*|3 x0+2sin" (1) - 3 - 2sin 3
1 3 SV 3 T \f’_ y"g 2n .
S Mt = ) PR o RS O QP M M i ;
vf3><2 2x2 5 2x3 5 TT-—5 3 $q. units



4. Find the area of the following region using integration:

{(xyry*<2vandy>x-4} [CBSE 2023 (65/5/1)]
Sol. We are given region
{(x, )|y’ <2xandy 2 x-4} H
={xyly=2x}n{lxylyzx-4} P
5 ! 2 _ : X P(8.4)
Given curves are iy = 2x ] W =% 5
and x-y=4 (1) ///

Obviously, curve (i) is right handed parabola having "
vertex at (0, 0) and axis along +ve direction of x-axis * [¢]
while curve (#) is a straight line. o2

For intersection point of curve (i) and (i), we get

(x-4)7=2x
= ¥ -8x+16=2x /
= P-8r-2x+16=0 = x(x-8)-2(x-8)=0 Y
= (x-8)(x-2)=0 = x=2,8
= y==2,4

Intersection points are (2, -2), (8, 4).
Therefore, required area = area of shaded region

4 4 442 z 4 3
¥ o |4 1|y
_£(y+4)dy—_£ oy [ 2 ), 2[5,

1 1
5-[64-4]-—[64+8] =30~

I

ki

6
5. Make a rough sketch of the region {(x, yh: 0 < y <, 0<y<x0<x

of the region using integration.
Sol.

=18 sq units.

< 2} and find the area

The points of intersection of the parabola y = x* and the line y=xare(0,0)and (1, 1).

Required area = Ll Yparabola dx+ ,[12 Yyine B

2
= _[]1 v+ f xdx =

3l

1 3_1 .
=4 ==
5 3 2 % squmts



6.

Sol.

Sol.

Sol.

Find the area of the region bounded by the curves x>+ y* =4,y = /3x and x - axis in the first

quadrant. [CBSE Samnple Paper 2021]
Solving y = /3x and x2+y2=4,we get P+t =4 ¥
= =1 = x=1 &

1 2
Required area =43 [ xdx+ [ V22— x%dx
0 1

/3 x

¥ 271 2 2 1

5 g Pl 3 2°—x"+2sin (E)LZ g
V3 ) n

I i e

T

2
= —— square units.

3
Using integration, find the area of the region {(x,3):x*+y* <9, x+y = 3}. [CBSE 2020 (65/1/2)]
Given region {(x, y): X*+y*<9,x+y=>3
We have equation of the curve ;vcz+y2 =9 which is a circle ©.3)

with centre (0, 0) and radius 3 units and x + y = 3, a straight
line.

On plotting we have the required region as the shaded region.

. Area of the shaded (required) region

3z
il | [\,‘"9 = s (e x)]dx
0

3 3
= [vo-xtdx—[(3-x)dx
a 0

293 3
sl I - 23-4(5” [ 2 ]
SI_ZL [2\r97x +25m 3 B— 3x3—2—0

S T o )( 9\ 9t 9 _9 .
—(0+ 5 sin (1)—0‘ -{9- 2)— £ 4(1':—2)5:;1.umts.
Using integration, find the area of the region bounded by the triangle whose vertices are
(2, -2), (4, 5) and (6, 2). [CBSE 2020 (65/1/1)]
Let given vertices of the triangle be A(2, -2), B(4, 5) and C(6, 2).

P
= [3%—xtdx -
0

On plotting these points, we get the AABC.
Now, equation of line AB be i
y-5 ¥ g
x-4 7 2 EREaREsd O B (4,5
= y—5=%(x—4)=%x—14 : P o
7 3+
= y=5x—9 : :
7 Y : C6,2)
yﬂ.a=§x’9 frHE 55
Equation of BC be AR ; é i
¥-5_3 1
x-4 -2 2
3 3
5= (r—-4)==—x+ 5+
= y-5 2(x 4) 2 X 6




3
= yec=—ix+11
Also, equation of AC be
yrz 4 = ;.
= 1 = Yy+2=x-2 = y=x-4
Yac=x-4

" Area of required triangle (shaded region AABC)
4 § &
= i[ FAde"'{ Ypcdx - if Yachx
47 6/ 3 6
= 2f (Ex—Q)dx+4f (—Ex+ 'iljdx—z,l‘ (x - 4)dx

a

7.5 3 3, ® Ta?
e —9x]2+[—zx +11x 4— 7741

2
2 ¥y
= %x(élz—22)—9(4—2)—%):(62—42)*-11)((6—4)—(62i

=%x12—18—%x20+22—16+]6
=21-18-15+22=43 -33 =10 sq. units.

9. Using the method of integration, find the area of the region bounded by the lines 3x-2y +1=0,

+4(6-2)

2x+3y-21=0andx-5y+9=0. [CBSE Delhi 2012, 2019 (65/4/1)]
Sol. Given lines are
3x-2y+1=0 w41
2x+3y-21=0 ...(if)
x-5y+9=0 ...(fi1)

For intersection of (i) and (ii) applying (i) x 3 + (i) x 2, we get
9x-6y+3+4x+6y-42=0

= 1Bx=-39=0 = x=3
Putting it in (i), we get

9-2y+1=0 "
= 2y=10 = y=5

Intersection point of (i) and (i) is (3, 5).

For intersection of (i) and (iii) applying

(i) — (iii) % 2, we get
2x+3y-21-2xr+10y-18=0

= 13y-39=0 = y=3

Putting y = 3 in (if), we get
2x+9-21=0

= 2x-12=0 = x=6

Intersection point of (i) and (i) is (6, 3).

For intersection of (i) and (iif) applying

(1) = (ifi) x 3, we get
3x-2y+1-3x+15y-27=0

= 13y-26=0 = y=2

Putting y = 2 in (i), we get
3x-4+1=0 = «x=1



Intersection point of (i) and (i) is (1, 2).
With the help of point of intersection we draw the graph of lines (i), (i) and (#).
Shaded region is required region.
6
J‘3x+1d +I—2x+21 Ix+9

. Area of required region =

3
“éjé a’x+-‘i!dx ;fxa’x+ 1f 9 f
= - 7fdx— xdx—=[dx
21 le 3 3 5{[ 51
3] 1[£2] 9
:E[xf ~3b-3% ]”["]g‘E[LE‘E["}g
=30
=30 1)+2(3 1)- 6(36 9)+7(6-3)- 10(36 1)~ 5(6 1)
=6+1-9421-29=10-2=2-T B g uniss
10. Find the area of the region {(x, y) : 2" + y* <4, x + y 2 2}. [CBSE (AI) 2012]
Sol. LetR={(x,y): ¥+ <4, x+y>2| Y
=5 R:l(x,y):xz+yzs4}m[(x,y):x+y22}
ie, R=R, n R, where R, = {(x, y) : ¥ + y* < 4} and 2 4o
R={{x,y):x+y =2} xe\
A
For region R, ? =

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

Since (0,0) satisfy x° + y* < 4. Therefore region R, is the
region lying interior of circle 2+ yz =4.

For region R,

0 | =z 5
2 | @

x +y =2 is a straight line passing through (0, 2) and (2, 0). Since (0, 0) does not satisfy x + y = 2
therefore R, is that region which does not contain origin (0, 0) ie., above thelinex +y =2.
Hence, shaded region is required area.

Now, area of required region
2

2 2 2 2
B o [ a2+ L agin (X Z[LL
= J Vd-x dx—éf(?—x)dx-[zxvcl—x +54sin (2)]0_2[3(]0"' 3

I

[2sin1-0] - 22~ 0] +[5 0]

=2xT 442 =(n-2)squnits.

2
11. Using integration, find the area of the triangle ABC, co-ordinates of whose vertices are A(4, 1),
B(6, 6) and C(8, 4). $ [CBSE (AI) 2010, 2017]
Sol. Given triangle ABC, coordinates of whose vertices are 71
A(4, 1), B(6, 6) and C(8, 4). 5L B (6.6)
Equation of AB is given by 51
6-1 5 4+
—6= iy =2x_9
y 6-a % ~MOEYS a1
Equation of BC is given by 27
4-6 1T
y-4= (x-8)ory=-x+12 .
8-6 X 3




Equation of AC is given by

_4-1 3
y—-4= 374(’5’8)01'9'_ 4:)c—Z
Area of AABC = area of trap. DABE + area of trap. EBCF — area of trap. DACF

= Jf(ix —9)d:r+ Fex+12) dxfff(ix—Z)dx

2 4
-5 | 6_|x 8 ot 8
=5 ZE ol - E+12[x] 2 +2[x],
=%(36716)—9(674)—5(64—36)+I2(8—6]—%(64—16)+8
S wog_ 1828 104 3
= 4XZU 18 2 +24 8X48+8

=25-18-14+24 - 18 + 8 = 7 sq units.
12. Using integration, find the area of triangle ABC, whose vertices are A(2, 5), B(4, 7) and C(s, 2).

[CBSE 2019 (65/1/1)]
Sol. e e - e ——
@ag ] Blu) ~
e, B
e ) s
b - ol —
-
E [z,n) D91 F B0} —
Eq" ok qmuo\ Uwe * S |-
e, gy =t T e
! T R g
o - ez }
fhol bine 28 alg’_/nb : SN
(!L §! 2 2(1'1\ ; - e ——
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13.

Sol.

14.

Sol.

Find the area of the region in the first quadrant enclosed by the x-axis, the line y = x and the
circle ¥ + 7 = 32. [CBSE Delhi 2014, 2018, CBSE 2020 (65/4/1)]

2% yt= 39—
cempzr £0:0)
 hodur = Mim,
L diae, 'd—ﬂ« - wi)
e ﬁ.euwn? U gad v £q,

a R =38
An’=32 o g
% =16 T

— Rgeiund Pren. - /

’ =1
J;?Ldnb-?'j Jia—‘dm/

= @) (e )

,.Ld-—«;_ |

i A _ el
ol MY e xR g &%?_L) b
[ il)g [ N WL ! L///r)

I I(J.‘a. ,a} +{%‘;f3ﬁ 15 w*.m, {HJH K+ lﬁjm"_l‘i_]}

(55 o)+ ( 0+ 16 sttty = 206 - t‘&sm-l-) S

e Ve 3_1 517[ ,,8 :_,!HI | S

I T )
Find the area of the region included between the parabola 4y = 3x* and the line 3x - 2y + 12 = 0.
[CBSE (AI) 2009, (F) 2013]
2
Given equation of parabola 4y = 31" = y= % s (i)
and theline 3r-2y+12=0 = F 12y . (i) x\ﬂ?Q
%)
The line intersect the parabola at (-2, 3) and (4, 12). & ¥
1
Hence, the required area will be the shaded region. 2 12 A(4,12)
st 10 ol
4 442
Required area = | &cz;udx - f 3%d.ﬂc T8
- % e
o i EENE
=g +6x - i L N |
=(12+24-16)-(3-12+2) K= & & & & S
=20 + 7 = 27 square units. Y



15. Using integration, find the area bounded by the tangent to the curve 4y = ¥” at the point (2, 1)

and the lines whose equations are x = 2y and x =3y - 3. [CBSE Sample Paper 2016]
Sol. Obviously 4y = x* is upward parabola having vertex at origin.
Now 4y = 2
dy _ dy _1 ] [N R
== A RS R B e 1,—2><2—1
= Slope of tangent at (2, 1) to given curve 4y = x*is 1.
-1
Equation of tangent = i{j =1
= y-1l=x-2 = y=x-1
Now, for graph of x = 2y Also for graph of x =3y -3
o 2 I
0 1 1 2
Y,
P=ay
51 =x-1
A
RH «0(96 xX=2
h » 786.3)
2 |
21 2 |
|
| i
14 YA (2. 1) !
I
x=3y- l :
M © /1 b1 D IR SR IRIR
L M N
e

After plotting the graph, we get shaded region ABC as required region, area of which is to be
calculated.

After solving the respective equation, we get

Coordinate of A=(2,1); B=(6,3); C=(3,2)

Now, the required area = area of shaded region ABC

= ar(region ALMC) + ar(region CMNB) - ar(region ALNB)

3 643 & # e 12T
= [(x-1)dx+ dx - —ﬂ:l——x tol g T3 -5l
2( y 3j 3 2[2 = A 5 2L2k
9 1[( 36 9 1
= (3-3)- (-2 (30 r9)- (3| - oo
% . T 3 45 x
-= E(36 2) 875+?—87lsquareumt.



16. Sketch the graph y =[x + 1|. Evaluate f_13|x+1|dx. What does this value represent on the
graph?
Sol. Wehave, y=lx+11= x+1,ifx+12 0 ie, x=-1
—(x+1),ifx+1< 0 ie, x<-1
So,wehavey=x+1forxz-landy=-x-1forx<-1. Clearly,
y=x+ 1is a straight line cutting x and y-axes at (-1, 0) and (0, 1)
respectively. So, y = x + 1, x = -1 represents that portion of the

line which lies on the right side of x = -1. Similarly, y == x -1,

x < - 1 represents that part of the line i = - x — 1 which is on the

left side of x = -1. A rough sketch of y = | x + 1| is shown in fig.

Now, f3|x+1|dx=f_;—(x+l)dx+fl(x+1)dx

~1 il

(x+1)*
2

x+1)?*
2

oy

0=321*2

+
2

=4 sq units

This value represents the area of the shaded portion shown in figure.

17. Using integration find the area of the triangular region whose sides have equations y =2x + 1,
y=3x+landx=4. [CBSE Delhi 2008; 2011]

Sol. The given lines are

y=2x+1 ..(d)
y=3x+1 ...(f)
x=4 -.(ii) 14
13
For intersection point of (i} and (iii) 12
"
y=2x4+1=9 13
Coordinates of intersecting point of (7) and (i) is (4, 9). ‘3
For intersection point of (ii) and (ii) g -+
[
y=3x4+1=13 . "
B . . . . - saa 2
1.e., coordinates of intersection point of (if) and (ifi) is (4, 13). S 14A(0,1) D4,0) .
For intersection point of (i) and (ii) /0 23 56
v

2x+1=3x+1 = x=0
y=1
1.¢., coordinates of intersection point of (i) and (if) is (0, 1).
Shaded region is required triangular region.

~. Required area = area of trapezium OABDO - area of trapezium OACDO

2 4 2 3
3%+1L— ZXT-HCL

=[(24 +4) - 0] - [(16 + 4) - 0] = 28 — 20 = 8 sq units.

= [f@x+Ddx— [ @ +1)dx =

C(-3,0) [¢] E(1, O)X



Questions for Practice

B8 Objective Type Questions
1. Choose and write the correct option in each of the following questions.
(i) The area bounded by the curve y = x | x|, x-axis and the ordinates x = — 1 and x = 1 is given
by
: 1 ; 2 i 4 ;
(a) 0 sq. units (b) 3 Sq-unit () 3 Sq- unit (d) 3 Sq. units
(i) The area bounded by the curve y = |sin x|, x-axis and ordinates x = n and x = 10r is equal to
(a) 8 sq. units (b) 10 sq. units () 18 5q. units (d) 20 sq. units
(iii) The area of the region bounded by the parabola ¥ = x and the straight line 2y = x is
4 ; : 2 o 1 -
(a) 3 54 units (b) 1 sq. unit (c) 3 54 unit (d) 3 54 unit

(iv) The area of the region enclosed by the parabola > = y and the line y = x + 2 is

(a) % sq. units (b) 4 sq. units (c) 2 sq. units (d) None of these
(v) Area lying in the first quadrant and bounded by the circle ¥ + y* = 4 and the lines x = 0 and
x=2is
(@) ™ sq. units (b) % sq. units () % sq. units (d) % 5q. units

B Very Short Answer Questions
2. Find the area bounded by the curve y = ¥%, x = 2, x = 3 and x-axis.
3. Calculate the area under the curve y = 2y/x included between the lines x =0 and x = 1.

4. Find the area under the curve y = y'x—1 between the linesx =1 and x= 5.

® Long Answer Questions
5. Find the area bounded by thelinesy =4x + 5, y=5-xand 4y =x + 5. [NCERT Exemplar]
6. Find the area bounded by the curve #% = 4y and the straight line x = 4y - 2.
[CBSE Delhi 2010, 2013]
7. Using integration, find the area of the region {(x, )} : 93 + y* <36 and 3x + y > 6. [CBSE (F) 2009]
8. Find the area of the region {(x, y) : = y<x}

9. Find the area of the region bounded by the curve y = %xz and the line 3x - 2y + 12 = 0.
10. Using integration, find the area of the triangle ABC, where A is (2, 3), Bis (4, 7) and C is (6, 2).

11. Make a rough sketch of the region given below and find its area, using integration:
{(x,y):Osysxz+3;05ys?_x+3,0<x53]

12. Using integration, find the area of the triangle ABC, whose vertices have coordinates

A(2,0),B (4,5) and C (6, 3). [CBSE (F) 2012]



%
13. Find the area of the smaller region bounded by the ellipse %+ yT =1and the line §+% =1.

[CBSE Delhi 2010; (F) 2014]
14. Using integration, find the area of the triangle formed by negative x-axis and tangent and normal
to the circle x*+y? = 9at (-1,242). [CBSE East 2016]
15. If the area bounded by the parabola y” = 16ax and the line y = dmx is % sq units, then using
integration, find the value of m. [CBSE Ajmer 2015]
16. Using the method of integration, find the area of the triangular region whose vertices are (2, -2),
(4,3) and (1, 2). [CBSE (North) 2016]

17. Find the area of the triangle whose vertices are (-1, 1), (0, 5) and (3, 2), using integration.
[CBSE 2019 (65/3/1)]

18. Using integration, find the area of the triangle whose vertices are (2, 3), (3, 5) and (4, 4).
[CBSE 2019 (65/1/3)]

19. Using integration, find the area of the triangle ABC with vertices as A(-1, 0), B(1, 3) and C(3, 2).
[CBSE (F) 20091

20. Using integration, find the area of the triangle ABC, where A is (2, 3), Bis (4, 7) and C is (6, 2).

Answers
L (@) () @i (c) (iii) (@) (iv) () @) (@)
2 %sq. units 2 %sq. units 4. %sq. units & %sq. units
6. %sq. units 7.3 (m-2)sq. units 8. %sq. unit 9. 27 5q. units
10. 9 sq. units 11. 53—Dsq. units 12. 7 sq. units 13 (377[—3] sq. units
14. 9v2 15. m=2 16. %sq. units 17 %sq. units
18. %sq. units 19. 4 5q. units 20. 9 5q. units



