6. Let y be the function that passes through (1, 2) having slope
(2x + 1). The area bounded between the curve and x-axis is
(A) 6sq. units (B) 5/6sq. units

(C) 1/6 sqg. units (D) None of these Ans. (C)
Area bounded by the curve x* = 4y and the straight line
x=4y—2isgiven by

b

8 9
[A) — sq. units (B) — sq.units
9 q 8 .

[C) 4 5. units (D) Mone of these Ans. (B)
3
8. The area of the region bounded by the curve y = x | x|, x-axis

and the ordinates x=1, x=—1is given by

(A) Zero (B)
2
© 3 (D) 1 Ans. (C)
9. Ifthe area bounded by y=ax?andx=ay? a>0,is 1,thena=
1
(A) 1 (B) —
i V3
(C) 3 (D) None of these Ans. (B)

10. The area bounded by the curves y = Jx, 2y + 3 = x and x-axis
in the first quadrant is

(A) 9 (8) % €36 (©18  Ans (A

11. The area enclosed between the curve y = h::gptx+ e) and the
coordinate axes is
(A) 3 (B) 4 (€) 1 (D) 2 Ans. (C)
12. The parabolas y* = 4x and x* = 4y divide the square region
bounded by the lines x =4, y = 4 and the coordinate axes. If §,,
5., 5, are respectively the areas of these parts numbered from
top to bottom, then 5, : 5,: 5, is

(A) 2:1:2 (B) 1:1:1 €) 1:2:1 (D) 1:2:3

Ans. (B)

Additional Solved Examples

1. The total area enclosed by the lines y = |x|, x| =1 and y =0is

(A) 1 (B) 2
Solution: See Fig. 24.17.

1
() = (D) None ofthese

y=|x|, |x|]=1,y=0

1 1 11
Total area = —x1x1+—x1x1 =—+—=1 5q. units
2 2 2 2

Figure 24.17
Hence, the correct answer is option (A).

2. The area bounded by y=u. x #0,and the lines y(x— 1) (x—3)

=0is X
(A) 3 (B) 1 C) 2 (D) None of these
Solution: See Fig. 24.18.
Bl 1
y=—,x#0, )
x +
yix=1){x-3)=0 1
Area=2x1 X 3 X
=2 5. units x=1  x=3
v

Figure 24.18
Hence, the correct answer is option (C).

3. The area bounded by the curve |x| = cos 'y and the line |x| = 1
and the x-axis is
(A) cos1 (B) sin 1

Solution: See Fig. 24.19.

(C) 2cos1 (D) 2sin1

|x|=cos"y and
line |x| = 1 and x-axis
y = cos|x]|
[x] =1, x-axis

1
Area= 2_[:05 xdx
[i]

=2[sinx], =2sin1sq. units
Figure 24.19

Hence, the correct answer is option (D).

1
loge x|, [x]=~

4. Area bounded by the curve f(x)= and x-axis
s |x|-1-1,]x| <2
e e
(A) l?+2-5 (B) l?+2+3
e e e e
LA
€) —+= (D) Mone of these
e’ e
Solution: See Fig. 24.20.
1
log, | x|, |x[=—
f(x)= "1
[ x| -1——,|x|<—
e e
e 1 1
Area required:l{ I —[x—l——]dx+ I —Inxdx:|
e
0 Ve
9 Ve
1
=2|- fc-—(1+ —]x ~(x(inx =)},
2 e 3
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=_l+z+£+2_i

e’ e ¢ e

3a
= 2] (Jaa? ~(x—2a) ~ Jax) dx
o

1 2 :
B +2- = 5Q. units Hence, the correct answer is option (D).

7. The area {(x, y); x2 <y < /x }is equal to

g ® > © .
(A 3 3 ) P
Solution: See Fig. 24.22.

{tx, yh <y < Jx)

1
Area=j(\."; —x%)dx

(87 -93)a”
3

5. units

(D) Mone of these

d 1
r e ] ,
Figure 24.20 = ;FE__{ _E_E_isq'umtj
0
Hence, the correct answer is option (A), 2
5. The whole area of the curves x = a cos®t, y = b sin’ t is given by
3 5 1 ¥ X
(A) é-mb (B) é-rmb (C) amb (D) None of these
7
Solution: 7
T dx d
Area:qu—-dr J X
5 dt
4]
=4 ‘[ —3absin®t-cos’t -dt
w2 ¥
et L 8 Figure 24.22
6422

Hence, the correct answer is option (A).

3 :
et L 8. The area enclosed by the curve y = x

ordinatesx=-=1,x=1is
Hence, the correct answer is option (A).

5, the x-axis and the

1 1
6. Area common to the curves y? = ax and x? + y* = 4ax is equal to (A) 5 L © 3 (©) 0
2
(A) (943 +4:a:}”? (B) (93 +4x)a? Solution: See Fig. 24.23.
, y=x5x=141
© ©3-amL (D) None of these s SF 5 4
3 Area=2jxsdx=2— =g=§sq. units
Solution: See Fig. 24.21. 0 [
- = ¥
y=ax, 2 +y* —4ax=0 y
2 2
=dax—
¥ ax = x . —
K 4ax—dax=0
x2=3ax=0 o - P o
X({x-3a)=0 W’
x=0,x=3a x=1
Y‘
Figure 24.21 ¥

Figure 24.23

o
——
Required area=2 [ (v4ax — x* - Jax) dx
= ;[ Hence, the correct answer is option (C).



9. The area bounded by the curve y’ =9xand the linesx=1,x=4
and y =0 in the first quadrant is

(A) 14 (B) 7 (C) 28 (D) None of these

Solution: See Fig. 24.24.
4

3/2
4

372
=2[#]

4
Area = [3x dmIn3T—

1
=2[23—1]=14sq. units

1

Y ye_gx

i,
0
/V//
T }

x=4

Figure 24.24

Hence, the correct answer is option (A).

10. The slope of the tangent to a curve y = (x) at (x, f(x)) is 2x + 1.
If the curve passes through the point {1, 2], then the area
of the region bounded by the curve, the x-axis and the line

x=1Is
5 (3] 1
(A) s (B) 5 (9] . (D) 6
Solution: See Fig. 24.25.
fl)=2x+1

= flx)=x2+x+c
The curve passes through (1, 2), so
2=1+1+c
=c=0
flx)=x2+x

! g
I{x2+x)dx=[x—+x—} =—+—=§sq.units
! 3° 2y 3 2 B

¥=X4+ X

Figure 24,25

Hence, the correct answer is option (A).

11. The area bounded by the axes of reference and normal to
y=log, x at the point (1, 0) is
(A} 1 sq.units (B) 2 sq.units

(C) %sq, units (D) None of these

Solution: See Fig. 24.26.

y=Inx

el
dx x

Atx=1,
slope of normal =-1
y==1{x=1)
y+x=1

1 1 .
Area = —x1x1=— sq. units
2 2

N

it
W

X

Figure 24.26
Hence, the correct answer is option (C).

12. The area bounded by the line x| + [y|=11s

(A) 4 (B) 2 (C) 1 (D) MNone of these
Solution: See Fig. 24.27.
¥l + vl =1
1 A
Area =4x[ix‘lx1J=2 5q. units
¥
(0, 1)

X
(-1, 0
1/2

k

/“’m '
1/2

(0, -1)

Yl
Figure 24.27
Hence, the correct answer is option (B).

13. If area bounded by curve f{x) and x-axis, x=1tox=bis (b—1)
sin (3b + 4), then f{x) is
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(A) 3xcos (3x+4)+sin(3x+4)

(B) 3(x—1)cos(3x+4)+sin(3x+4)
(C) xcos (3x+4)+sin (3x+4)

(D) None of these

Solution:

b
j’rm dx =(b—1)sin(3b+4)
1

j![x)dx =(x—1)sin(3x+4) (replacing b by x)
s

flx)=3(x = 1) cos (3x + 4) +sin (3x + 4)
Hence, the correct answer is option (B).

14. The area bounded by the curve y = x°, the x-axis and the
ordinatesx=-2andx=1is

A) = B L4 C 2 D) None of these
( 2 (B) 2 (€) 2 (D)
Solution: See Fig. 24.28.
lo 1 a|? nl
Area =:Jx3dx +Ix1dx: — +.!|.'_
| 4 4
-2 0 2 ]
% 1 17 .
=—+— =— 5q. units
4 4 4
Y ;
¥=x!
Xx- ) X
x=1
vt
Figure 24.28

Hence, the correct answer is option (B).
15. The area of the region bounded by y=|x—1|and y=1is
1
(A) - (B) 1
2

(C) 2

Solution:

(D) None of these

1
Argea= —x1x2
2

Solution: Solving Y =xand y=x, we get, y=0,x=0,y=1,x=1
Therefore,

1 2
2 39 X 2 I P |
Area= [(vx —x)dx=| Zx*? - | ==——=— sq. units
{ 3 7|73 a7 ¢™

Hence, the correct answer is option (C).

2. The area of the plane region bounded by the curves x + 2y2=0
and x + 3y*=1isequal to

1

@ > B o2 D) 2
) 3 ® 3 @ 3 (D) 3

[AIEEE 2008]
Solution: Solving the equations, we get the points of intersection as

(-2,1)and (-2,-1).Theboundedregionis shownas shaded regionin
Fig. 24.29.

‘\{‘li.‘
¢

x+2y*=0 -2, 1)
X+3y*=1

Figure 24,29

The required area is

1

1 1 3
2f[1-3y)-(-2y")] dy =2I{4—y2>dy=2[y —%]
] 1]

]

4
:2>¢3:—sq.units
3 3

Hence, the correct answer is option (D).

3. The area of the region bounded by the parabola (y—2)* =x—1,
the tangent to the parabola at the point (2, 3) and the x-axis is
(A) 3 (B) & (C) 9 (D) 12

[AIEEE 2009]

Solution: Equation of tangent at (2, 3) for the parabola, (y — 2)?
=x—1.is 5. = 0. which implies that x — 2v+ 4 =0.



Alternate solution:
The areais

2y=x+4
D{0, 3)

P2, 3)
(o, 2)

X' / = > X
/B(_4'0} e

¥

Figure 24.30

3 3
A[(2y-4-y* +4y -S)dy =[(-y* + 6y -9)dy
0 0
3 R
= —I(B -yYdy= L o ) L 5q. units
Q 3 i 3

Hence, the correct answer is option (C).

4. The area bounded by the curves y = cos x and y = sin x between

3
the ordinates x=0and x = TH is

(A) 4v2+2 (B) 4421
(€ 4241 (D) 42-2
[AIEEE 2010]
Solution: The required area is
x Sx Ir

4 4 2
J{cosx—sinxidx+ J (sinx —cos x)dx + _" (cos x —sinx)dx
[i] x S

4 4
Eal EL 3
:[sinx+cosxlt‘|‘ +[-cosx—sinx]* +[sinx+cosx]2
4 4
=2 -1)4+2J2 +(-1+2) =442 - 2 s5q. units

Hence, the correct answer is option (D).

2 1
5. The area of the region enclosed by the curvesy=x,x=¢,y= —
X

and the positive x-axis is

3
(A) 1 sq.units (B) E 5Q. units

1
(D) = sq. units
[AIEEE 2011]

5 :
(C) = sq. units
2
Solution: From Figure 24.31, we have,

i 1 1 3
Area:[xdej—dx =—+1== s5q. units
4 X 2 2

0|

Figure 24.31

Hence, the correct answer is option (B).

6. The area bounded between the parabolas x? =% and x2 =9y,

and the straight line y =2 is

_

(A) 20,2 (8) %
2042

g 2 (D) 1042

[AIEEE 2012]

Solution: From Figure 24.32, the required area is calculated as

2 — 2. 32
: 5
Azz[j[s #y——"; ]dy:| :zj'—z" dyzi[—in]
0

0 0

/ 'l'“
e 130{23'2 -0]= 20; = 5Q. units

=9
Yy X'=ay ey
y=2
X' X
o
Figure 24.32

Hence, the correct answer is option (C).

7. The area (in square units) bounded by the curves y = Jx,
2y —x+3=0, x-axis, and lying in the first quadrant is

(A) 36 (B) 18
27
(o] T (D) 9
[JEE MAIN 2013]
Solution: First solving the equations, we have
2fx=x-3 (1)

Squaring on both sides of Eq. (1), we get
4x=x"-6x+9=x*~10x+9=>x=9, x=1

Since x = 1 intersects the parabola below the x-axis, this point is
extraneous.




So, for x =9 we have, y = 3.

Therefore, the required area under the curve (see Fig. 24.33) is
3 }rz 1B
j[(zy+3}—y?]dy=>ly2 +3y—?J
0

{i]

=9+9-9=9s5q. units

¥

¥y= X

(a 3)

(3,00 (9,00

{0, -3/2)

v
Figure 24.33

Hence, the correct answer is option (D).

8. The area of the region described by A ={{x, y): ¥* + ¥’ < 1 and
y<1—xlis

T 2 T 2
W 3-3 B 5
T 4 T 4
C) —+— D) ———
(€) =TS (D) 573

[JEE MAIN 2014 (OFFLINE)]
Solution: See Fig. 24.34.

|~
[ =

N EIES=

(1.0)

v
Figure 24.34
P=1-x=x=1-)

: 1 2 1 2
Required area =E()‘rx1 J+2_F0{]—y )dy

3 1
1 4
=242 y—y— =Z42 ['I——]—IJ =£+—5q.unit5
2 3 5 2 3 2 3

Hence, the correct answer is option (C).

9. Let A ={(x, y): y* < 4x, y — 2x = — 4}. Then the area (in square
units) of the region A is
(A) 8 (B) 2 (C) 10 (D) 11

[JEE MAIN 2014 (ONLINE SET-1)]

Solution: See Fig. 24.35. Finding points of intersection,
yz_ _y+4
4 2
Therefore,
2=4y+160ry?=2y+8=y'-2y-8=0

2+4+32 2+6
ST D
2 2

Therefore,

x=4,1TandPis(1,-2)and Qis (4,4)

Y

Figure 24.35

4 2

: 4+y\ y l
Required area = {[—]—— dy
Al

:12+4—l—(%]:‘|5—6:95q. units

Hence, the correct answer is option (B).

10. The area of the region above the x-axis bounded by the curve

T

/g =
y=tanx,0=x=< 5 and the tangent to the curve at x= 3 is

A l[Io 2—1\' B l[Ia 2+1\|
(A) 1 g 3) (B) 3 g 7)

(© %(14092} (D) %(Mcgz]

[JEE MAIN 2014 (ONLINE SET-4]]




Solution: See Fig. 24.36.

Figure 24,36

x
Required area =Jtanx—area undertangentat[gJ) {1
0

. d n
Now slope of tangentis —tanxatx="—=sec’ x

dx 4 atx- 3

=2

Therefore, equation oftangentis y —1= Z[x —%}ury = 2x+[1— %]

This tangent cuts x-axis when y=0
Therefore,
L
A . 3
2

1
2

B H

Thus, required area is
T

[lDQSEC X]OI —area triangle ABC

1 z x 1 1 1 .
—Iogiﬁ—ﬂ—ix(z—z+i]x‘l—E[Iogl—i] sq. units
Hence, the correct answer is option (A).
11. The area (in sq. units) of the region described by {(x, Yy s 2x
andyz4x-1}is
92 5
) 32 (D) 2

(A) = (B) =
64

64
[JEE MAIN 2015 (OFFLINE)]

Solution: See Fig. 24,37,
R={lx,yky’<2xand y = 4x — 1}
Y

Yl‘
Figure 24.37

Finding points of intersection,
+1
y? =2[J'tTJ=:~25;r2 =y+1=22y*—y-1=0
=(y—-M2y+1)=0

ﬂy:'lﬂﬂdy:—

So, point Ais (1/8, - 1/2) and B is (1/2, 1).

¥u ¥s
R =shaded area J'{x,-m,de- j{xparabnh}dy
¥a Y
1 ¥ =3
1
= [ cty+ndy- [ Ly

-1/2 4 -1z 2

1 i 1 é
+y} __|:y—] = —sq. units
142 2] 2 172 A2

Hence, the correct answer is option (C).
12, The area (in square units) of the region bounded by the curves
y+2x*=0and y+ 3x*=1is equal to

3 3 1 4
(A) : (B) 1 (€) 3 (D) r

[JEE MAIN 2015 (ONLINE SET-1)]
Solution: See Fig. 24.38.
Cry+2xP=0;
Cy+axi=1

Y

Figure 24,38

At the point of intersection of C, and C,
—2xl=1-3xl=x=1=x=4]

Therefore, A (-1, -2} and B (1, -2) are points of intersection as

shown above.

So, required area is

1]
2[10-3x*)—(-2x")ldx
-1

Q 3T
2 X 4 .
—2_'[]{1— X )dx = 2[1 —?:|_1 —E sq. units

Hence, the correct answer is option (D).



