Area Under the Curve :

1. The area (in square units) bounded by the curvesy =V x, 2y —x— 3 = 0, x-axis, and lying in the first
quadrant is ( JEE Main 2013)

a. 36 b. 18
c. 27 /4 d. 9
Sol: Since both the curves intersect at point A
= Vx=(x-3)/2 Yy A(9,3)

= Yx-2x-3=0

= \/X:3,'1$X:9 ?..'z T‘::B
J; Vx dx - area of AABC = 2\x%[3 - 0.5*6* 3

=18-9=9

2. The area of the region described by A= {(x, y) : X2+ y> <1 and y? < 1 - x} ( JEE Main 2014)
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Sol: The area of the shaded region
A

1
= 5 +2f,_yxdy

™ 1
= E+2f0 1-y?dy

:g +2(1 — 1/3)

N + 4/3
2

3. The area (in sg. units) of the region {(x, y) : x> + y? < 4x and y? = 2X, X = 0, y = 0} ( JEE Main 2016)
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Sol: The point of intersection of the curve x2 + y? Y )
= 4x and

y?=2xare (0,0)and (2, 2)forx=0andy =0
So, the required area is
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= z*4-f2\/2xdx ( )\ X
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= m-V2+2/3 % (Vx3)?
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4. The area (in sg. units) of the region {(x, y) : x>0, x+y < 3,x?> <4yandy <1 + Vx} is (JEE Main
2017)
2 b.
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Sol: The area of the shaded region in the figure is:

N oW

2
= foll +Vxdx +f12(3—x)dx-f02x7dx

. 5 .
on solving = S sa. units

5. Let g(x) = cos x2, f (x) = Vx, and a, B (« < B) be the roots of the quadratic equation

18x%+9mx+ m? = 0.

Then the area (in sq. units) bounded by the curve y = (gof ) (x) and the linesx = a, x=Bandy =0,
is:

( JEE Main 2018)
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) 5(V2-1) @ S(V3-1)
1 1
3 Z(¥3+1) @ 2(V3-+2)
Sol: 18x2+ 9mx +m? =0
=>(3x-m)(6x-m)=0 At
V3 V3
= = — = —
=% B 3 V=cC0s X
Also, gof (x) = cos x
/3 O X
= The required area is fn/6 cos x dx nI
63
_V3-1
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6. Area of the region bounded by the curve y = e* and lines x =0 and y = e is ( JEE Advanced
2009)
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Sol:

Ee quired ﬂré'a:.l-lm Yy
=wlny-yi=(e-2a-{-}=1

Alsa, _[1?3 vy = _Ill.?z e +1— ) dy

1
Further the required area = e w1 — _I-é'xcfx.
0

7. The area enclosed by the curves y = sin x + cos x and y = | cos x — sin x | over the interval [ O, % ]
is (JEE Advanced 2013)

a. 4(V2-1) b. 2V2(V2-1)
c.2(V2-1) d2v2(W2+1)
Sol:

y = ﬁsir{:w%]

y =42 sin[x—%]‘

4

Area of shaded part = J {ﬁsin[x +g]—\5
0
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=2-42+2-42
=422

8. (JEE Advanced 2015)
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Let F j 2cos” tdt forall xe® and f: {ﬂ,%}—}[ﬂ;m} be a continuous function.

For ae I:U’]E} if F'(a) + 2 is the area of the region bounded by x =0, y =0, y = f(x) and
x = a, then f(0) is

Sol:

=

.
X +—

F(x) = J’ (1+cos2t) dt

X

&

3w
= .
& sin 2t
+

am
T+ =
1]

¥ X

2
=x —;H- |:*,1n{2x +— —5in21:|

F'(x)=2x-1+— [LU‘:{ ) 4x —2cos Zx:|

From the question J'f(x) =F'(a)+2
0

Differentiating, we get

f(a)=F"(a)= f(0)=F"(0)
F"(0)=4cos % 3 - f0)=3

9. (JEE Advanced 2016)



Area of the region :(x, }r]ERE:yzﬁfx+3|,5y£x+9£lﬁ} is equal to

1 - 3 5
A)— B) — C) = D) -
(}ﬁ (}3 (]2 (]3

Clearly required area = area (trapezium ABCD) — (A, ¥R oo (1)

1 15
area (trapezium ABCD) =E(l+2)(5)=?

3
A= I\l-(x+3)dx =%
o 3

‘ 2, 16
A,=|(x+3) "dx=—
and 2 L 3
; . : 15, [ 2,463 . 23
. From equation (1), we get required area =?— §+T =5

10. ( JEE Advanced 2018)



Let f: [0, o) — R be a continuous function such that fix)=1 - 2x + f:e“_lf'(t)dl for all

x € [0, o). Then, which of the following statement (s) is (are) TRUE?
(A) The curve y = f(x) passes through the point (1, 2)
(B) The curve y = f(x) passes through the point (2, —1)

(C) The area of the region {{(x, y) e [0, ] =R :f(x) =y = ‘\‘]—Kz }1s n=2
(D) The area of the region {(x, y) [0, 1] xR:f(x) =y = ~..‘1—;!n2 }is “;l
X
e f(x) = (1 - 2x)e ™ + je“m) dt
0
diff. e*f'(x)—e *fix)=—(1-2x)e =2 +e " fix)
'ix)—2f(x)=-3+2x
LF.=¢ ™
Soln. y- e =C+ !e_h{Zx—S}dx
=C+2fe™ . xdx-3-Je™dx
=2x =2X
—C+2 |8 x|y e
- 4 2
1 3
=C-e-x—-=+=
Y 2 2
y=Ce™+1-x (0, 1)
As (D) =1
1=C+1
=C=0

y=1-x = fix)=1-x

It passes (2, -1) (B)

A =MD 1
a2
n 1 =2
= e ———= C)
12 a4 ¢

11. ( JEE Advanced 2018)

A farmer F, has a land in the shape of a triangle with vertices at P(0, 0), Q (1, 1) and R(2,
0). From this land, a neighbouring farmer F- takes away the region which lies between the
side PQ and a curve of the form y = x" (n > 1). If the area of the region taken away by the
farmer F; by the farmer F; is eaxtly 30% of the area of APQR, then the value of n is

Sol:



1 1 3

n+l 2 10
n+l=35
n=4

(0,0)




