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Application of Integration

Questionl
Consider the ellipses given by
2+ 4y =1 and 4z’ 42 =1.

If o is the area of the common region that lies inside both the given ellipses, then the
value of cot o is \
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Answer: 0.75

Solution:
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Question2

Consider the curve C; given by

y=e* forz e [0,10x],

and the curve C, given by

y=-e *(sinz +cosz) forz € 0,107

Let n be the total number of points of intersection of the curves C'; and C,.

Suppose that a1, as, ..., a, € [0, 107 are the xz-coordinates of the points of intersection
of the curves C7 and C5 such that

ap < ogp < .- <Oy

Let 5 be the area of the region enclosed between the curves C1, Cy, and the lines x = a1
and £ = a4. Then the value of

—%loge (ﬂ — 26_%)

is
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Answer:2.50

Solution:

aq :0&a4 = 5_27r
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Question3
Let R denote the set of all real numbers. Then the area of the region
{(z,y) ERxR:z>0,y> 1 5z —4y—1>0,4z +4y— 17 < 0}

is
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Options:
A.

% —log, 4
B.

% ~log, 4
C.

58—7 —log, 4
D.

12—7 —log 4
Answer: B

Solution:
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2\l 9 1(9 1 4 4
Area = 3(1+7) + (g +7) 25
Trapezium ALPBC Trapezium PiDCE

Area :1—83—}—% —log. 4 = (%3—10&4)

Question4

Let S = {(z,y) ER xR :z2 >0,y > 0,y> < 4z,9* < 12 — 2z and 3y + v/8z < 5\/§}

If the area of the region S is av/ 2, then « is equal to
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Options:

AT

B. 4L

C. i

D. 4

Answer: B

Solution:
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Point of intersection of all curves is (2,2v/2)

Area = A1 + Az
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Questions

The area of the region
{(az,y):OSwS%, 0<y<1l, z>3y, x+y22}is
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Options:
11
A. 37
35
B. 96
37
C. 9%
13
D. 39
Answer: A
Solution:
(3, 1~
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Required area = Shaded region



On solving x +y = 2 and x = 3y, we get

AE(3 1)

272
On solvingy =0 and x +y =2, we get
B=(2,0)
On solving x = % and x = 3y, we get
D= (%4)
and C= (7,0)
Required area = Area of AOCD — Area of AOBA

=ix(§-0)x3 -1 x(2-0)x1
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Question6

Let the functions f : R —+ Rand g : R — R be defined by
fx)=e* 1 _ e x— 1

and g(x) = £ (X~ T+el %),

The the area of the region in the first quadrant bounded by the curves y = {(x), y = g(x)
and x=01is

JEE Advanced 2020 Paper 1 Offline
Options:

A.2-v3)+ Fe—e?)

B.(2+V3)+3i(e—e?)



C.(2—-v3)+

s(e+e™)
D.(2+43)+ F(e+e)
Answer: A
Solution:

The given functions f: R — R and g : R — R be defined by
f(a:) — et 1 _ e—|m—1|

et b —el=@ 2 >1
\ 0,z<1

and g(m) & %(em_l + el—m)

For point of intersection of curves f(x) and g(x) put f(x) = g(x)
fora > e —eln 2 Lt 4
= %l = 3el % = 2% = 3¢2

:>x:%log2+1

So, required area is

fl /21ogd +1

0 (g(z) — f(z))dz

3 3
_ f01/2loge+1 g(z)dz — 1/2log? +1

1 f(z)dz
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