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Integral Calculus JEE Main PYQ - 3

Total Time: 25 Minute Total Marks: 40

Instructions

Instructions

1. Test will auto submit when the Time is up.

2. The Test comprises of multiple choice questions (MCQ) with one or more correct
answers.

3. The clock in the top right corner will display the remaining time available for you to
complete the examination.

Navigating & Answering a Question

1. The answer will be saved automatically upon clicking on an option amongst the
given choices of answer.

2. To deselect your chosen answer, click on the clear response button.

3. The marking scheme will be displayed for each question on the top right corner of
the test window.
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Integral Calculus

2023 [27-Jan-2024 Shift 2]

1. The value of & bf (Sm;g;;_f)(m)m?s dzis (+4,-1)
1+sin’z cos’x sin 2z
2. Let f(z) =| sin’z  1+cos’z sin2z |,z €[5, 5] If « and B respectively are (+4,-1)
sin® z cos’ 1 + sin 2z
the maximum and the minimum values of f, then [17 Mar 2021 Shift 2]

a f+2/a="21
b. o* + 5% =}
C. o> —p32=4V3

d g2-2/a="21

. 00 6 -
3. Theintegral [ (eh%ehHleHQdm [25 Jul 2021 Shift 1] (+4,-1)

a. In 32

b. In 27

32
27

27
d. In 33

4. letl, = [tan"zdx,(n > 1).l4 + ls = a tan® z + bz’ + C, where C is a constant of (+4,-1)

integration, then the ordered pair (a,b) is equal to:
[20 Jul 2021 Shift 1]
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37

5. Theintegral [ £ isequalto: [2021] (+4,-1)

a. 2

b. 4

c. -1

d -2
6. If f(z) = Z2<2 and g(z) = log, z., (z > 0) then the value of integral (+4,-1)

i . [27 Aug 2021 Shift 1]

[g(f(z)dzis: g

a. log,3

b. log, 2

C. log.e

d. log,1

7. 1f f(x) = [x0 t(sin x-sin t)dt then (31-Jan-2024 Shift 2] (+4,-1)
a. "(z) + f'(z) = sine
b. f"(z) + f"(z) — f(z) = cosz
Cc. f"(z)+ f'(x) =cosx — 2zsinz
d. f"(z)— f"(z) = cosz — 2zsinz
8. If [ Vit de = A(z) (v1—42)" + C, for a suitable chosen integer m and a (+4,-1)

function A(z), where C is a constant of integration then (A(z))™ equals:
[1-Feb-2024 Shift 2]

a =

—1
b. 279
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c. L

9z4

d L

27z

9. If [—L— = f(z)(1+ z%)% + C, where C is a constant of integration, then the  (+4, -1)
w(1tat)s [1-Feb-2024 Shift 1]
function f (z) is equal to-

1
q. _W
3
b. 3
1
C. _m
d 1

10. If the area of the region bounded by the curves 4> — 2y = —z,z +y =0 is 4, then (+4,
84 is equal to [29-Jul-2022-Shift-2]  -1)
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Answers

1. Answer:2 -2

Explanation:

The correct answer is 2.
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2023
(sin 1‘)(2%221(005 )02 dm ...... (])

F(z)dz — Ofaf(a ~2)de

(sin 1)2023

(sin )B4 (cos z) 2023 de....... (2)
Adding (1) & (2)
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Concepts:

1. Integral:

The representation of the area of a region under a curve is called to be as integra
. The actual value of an integral can be acquired (approximately) by drawing
rectangles.

e The definite integral of a function can be shown as the area of the region
bounded by its graph of the given function between two points in the line.

e The area of a region is found by splitting it into thin vertical rectangles and
applying the lower and the upper limits, the area of the region is summarized.

e Anintegral of a function over an interval on which the integral is described.

Also, F(x) is known to be a Newton-Leibnitz integral or antiderivative or primitive of a
function f(x) on an interval |.

F'(x) = f(x)

For every value of x = |.

Types of Integrals:


https://collegedunia.com/exams/area-under-the-curve-formula-and-solved-questions-articleid-4440
https://collegedunia.com/exams/integrals-definite-indefinite-and-methods-of-integration-mathematics-articleid-139
https://collegedunia.com/exams/integrals-definite-indefinite-and-methods-of-integration-mathematics-articleid-139
https://collegedunia.com/exams/definite-integral-definition-properties-application-and-examples-mathematics-articleid-129
https://collegedunia.com/exams/antiderivative-formula-methods-of-integration-and-solved-examples-articleid-4873
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Integral calculus helps to resolve two major types of problems:

1. The problem of getting a function if its derivative is given.
2. The problem of getting the area bounded by the graph of a function under given
situations.

2. Answer: d
Explanation:

Cl—)01+C2+03

2 4+ sin 2z cos® x sin 2x
f(z) =|2+sin2z 1+cos’z  sin2z
2 + sin 2z cos® x 1 + sin 2x
1 cos’ z sin 2z
f(z) =(2+sin2z) |1 1+ cos’z  sin2z
1 cos’ x 1+ sin2x
Rz — Rz = R1
R3 — R3 — Ry
1 cos’z sin2z
f(z) =2+ sin2x) |0 1 0
|0 0 1

— (2 +sin2z)(1) = 2 + sin 22
—sin2z € [4,1]
Hence 2 +sin2a € |2+ ¥,3]

Concepts:

1. Integral:

The representation of the area of a region under a curve is called to be as integra
. The actual value of an integral can be acquired (approximately) by drawing
rectangles.

e The definite integral of a function can be shown as the area of the region
bounded by its graph of the given function between two points in the line.

e The area of aregion is found by splitting it into thin vertical rectangles and
applying the lower and the upper limits, the area of the region is summarized.

e Anintegral of a function over an interval on which the integral is described.


https://collegedunia.com/exams/integral-calculus-fundamental-theorem-definite-and-indefinite-integral-mathematics-articleid-1470
https://collegedunia.com/exams/area-under-the-curve-formula-and-solved-questions-articleid-4440
https://collegedunia.com/exams/integrals-definite-indefinite-and-methods-of-integration-mathematics-articleid-139
https://collegedunia.com/exams/integrals-definite-indefinite-and-methods-of-integration-mathematics-articleid-139
https://collegedunia.com/exams/definite-integral-definition-properties-application-and-examples-mathematics-articleid-129
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Also, F(x) is known to be a Newton-Leibnitz integral or antiderivative or primitive of a
function f(x) on an interval |.

F'(x) = f(x)

For every value of x = I.

Types of Integrals:

Integral calculus helps to resolve two major types of problems:

1. The problem of getting a function if its derivative is given.
2. The problem of getting the area bounded by the graph of a function under
given situations.

3. Answer:c

Explanation:

The correct option is (C): In £


https://collegedunia.com/exams/antiderivative-formula-methods-of-integration-and-solved-examples-articleid-4873
https://collegedunia.com/exams/integral-calculus-fundamental-theorem-definite-and-indefinite-integral-mathematics-articleid-1470
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Concepts:

1. Integral:

The representation of the area of a region under a curve is called to be as integra
. The actual value of an integral can be acquired (approximately) by drawing
rectangles.

e The definite integral of a function can be shown as the area of the region
bounded by its graph of the given function between two points in the line.

e The area of a region is found by splitting it into thin vertical rectangles and
applying the lower and the upper limits, the area of the region is summarized.

e An integral of a function over an interval on which the integral is described.

Also, F(x) is known to be a Newton-Leibnitz integral or antiderivative or primitive of a
function f(x) on an interval 1.

F'(x) = f(x)

For every value of x = |.
Types of Integrals:

Integral calculus helps to resolve two major types of problems:

1. The problem of getting a function if its derivative is given.
2. The problem of getting the area bounded by the graph of a function under
given situations.

4. Answer: a

Explanation:

l, = [tan" zdz,n > 1
ly+ 15 = [ (tan’z + tan® z) da


https://collegedunia.com/exams/area-under-the-curve-formula-and-solved-questions-articleid-4440
https://collegedunia.com/exams/integrals-definite-indefinite-and-methods-of-integration-mathematics-articleid-139
https://collegedunia.com/exams/integrals-definite-indefinite-and-methods-of-integration-mathematics-articleid-139
https://collegedunia.com/exams/definite-integral-definition-properties-application-and-examples-mathematics-articleid-129
https://collegedunia.com/exams/antiderivative-formula-methods-of-integration-and-solved-examples-articleid-4873
https://collegedunia.com/exams/integral-calculus-fundamental-theorem-definite-and-indefinite-integral-mathematics-articleid-1470
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=f tan? z sec? zdx

Let tanx = ¢

sec? zdx = dt

= [t*dt

=L +C

= % tan®z + C

a = %, b=20
Concepts:

1. Integrals of Some Particular Functions:

There are many important integration formulas which are applied to integrate many
other standard integrals. In this article, we will take a look at the integrals of these
particular functions and see how they are used in several other standard integrals.

Integrals of Some Particular Functions:

N11(x? = a?) dx = (1/2a) logl(x - a)/(x + a)| + C
N1/(a? = x2) dx = (1/2a) logl(a + x)[(a = x)| + C
[1/(x%2 + a?) dx = (1/a) tan-1(x/a) + C

N1/V(x? = a?) dx = loglx + V(x? = a?)| + C
[1/¥(a? - x2) dx = sin-1(x/a) + C

N/V(x? + a?) dx = loglx + V(x? + a?)| + C

These are tabulated below along with the meaning of each part.

S.MNo Integral function Integral value

1 = wlog|f2| +C

2 &= wlog| 4 +C

3 fJ_"l—r“ ;—ti—lﬂ 1[:|—‘;;1+C

4 _|r % log |.E +vzi—adl+ 0
5 e sin! () +C

6 | log|z + V2 +a?| + C

yelig?
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5. Answer: a

Explanation:

3

1—cos & Va—1 V2-1 3 1—cos & V2+1
T i — 3r i _
tan 8 \/1+COS% o \/\/5 11 tan 8 l4cos 3 V2-1 \/i—’_ 1

Concepts:

1. Integrals of Some Particular Functions:

There are many important integration formulas which are applied to integrate many
other standard integrals. In this article, we will take a look at the integrals of these
particular functions and see how they are used in several other standard integrals.

Integrals of Some Particular Functions:

o [1/(x2-a?) dx=(1/2a) logl(x —a)/(x + a)| + C
1/(a? = x?) dx = (1/2a) logl(a + x)/(a = x)| + C
[1/(x2 + a?) dx = (1/a) tan-1(x/a) + C

N1/V(x? = a?) dx = loglx + V(x? - a?)| + C
[1/¥(a? - x2) dx = sin-1(x/a) + C

[1[V(x? + a?) dx = loglx + V(x? + a?)| + C

These are tabulated below along with the meaning of each part.
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5.No Integral functicn Integral value

1 ) Iz'i_ru: = log | &2 | +C

7 = elog| 22| + 0

3 fJ_"l—r“ ;—ti—lﬂ 1[:|—‘;;1+C

4 I % log |.E +vzl—a¥|+
5 I == sin~! (2) +C

6 | = log |z + v + af| + C

vetegt

6. Answer:d
Explanation:

g9(f () = tn(f (z)) = n (52522)
I = f_%rﬂ: In (27w.cosx) dr

24x cos x

_ f()z (gn(2—mcosao) +£n(2+m.cosx)) dx

2+z.cosx 2—x.cosx

= [17 (0)dz = 0 = log, (1)
Concepts:
1. Integrals of Some Particular Functions:

There are many important integration formulas which are applied to integrate many
other standard integrals. In this article, we will take a look at the integrals of these
particular functions and see how they are used in several other standard integrals.

Integrals of Some Particular Functions:

N1/(x? = a?) dx = (1/2a) logl(x = a)/(x + a)| + C
N/(a? =x2) dx = (1/20) logl(a + x)/(a = x)| + C
N1/(x%2 + a2) dx = (1/a) tan-1(x/a) + C

[1/V(x2 = a?) dx = loglx + V(x2 - a?)| + C
N1/V(a? = x2) dx = sin-1(x/a) + C

N1/V(x? + a?) dx = loglx + V(x? + a?)| + C

These are tabulated below along with the meaning of each part.
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5.No Integral functicn Integral value
1 = =log| 2|+ C
7 = elog| 22| + 0
s s Lan ) (£) +
4 e log|z + va?—a?|+ C
5 I == sin~! (2} + €
B I U"—; log |z + v + af| + C
7. Answer: c
Explanation:

f(z) = Oz t(sinz — sint)dt

f(z) = sinwj: tdt — f; tfintdt

f'(z) = (sinz) z + cosz [ tdt — z sinz

f'(z) = cosz [ tdt = z cos

" (z) = (cosz) z — (sinx) fo tdt

f" (z) = z (—sinz) + cosx — (sinx) z — (cosx) f: tdt
" () + f' (x) = cosx — 2z sinx

Concepts:

1. Integrals of Some Particular Functions:

There are many important integration formulas which are applied to integrate many
other standard integrals. In this article, we will take a look at the integrals of these
particular functions and see how they are used in several other standard integrals.

Integrals of Some Particular Functions:

[1/(x2 = a2) dx = (1/20) logl(x = a)[(x + a)| + C
N1/(a? = x?) dx = (1/2a) logl(a + x)[(a = x)| + C
N1/(x2 + a?) dx = (1/a) tan-1(x/a) + C

[1[V(x? = a?) dx = loglx + V(x> = a?)| + C
[1/V(a? = x2) dx = sin-1(x/a) + C
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o [1/V(x?+ a?) dx = loglx + V(x? + a?)| + C

These are tabulated below along with the meaning of each part.

5.MNo Integral function Integral value
1 <5 3 log| 52|+ C

’ I#5 Llog| 22|+ 0

: i ltan ' (2) 4+ C

) -rv':h_n log|z +v2? — a?| + C
p J «.frr_; sin™! [£) +C

i "Irv':‘;u 103|$+1,f";rj+u5’:+.|:'

8. Answer: b
Explanation:

[ = Az) (VI—2?)" + C
f\w\\/j?—ldw

Put L —1=t= 4 = =2
Case-1x >0

L Vit = -2 4 C
=4 (&)
:@+C

A(z) = -5,

— 32
343

A@)" = (~35)" = o
Case-lIx <0

We get ﬁ%ﬁ +C

A(z) = #,m =3
(A(@)" = 57

27x9

Concepts:

1. Integrals of Some Particular Functions:

There are many important integration formulas which are applied to integrate many
other standard integrals. In this article, we will take a look at the integrals of these
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particular functions and see how they are used in several other standard integrals.

Integrals of Some Particular Functions:

N1/(x2 = a2) dx = (1/2a) logl(x = a)[(x + a)| + C
N1/(a? =x2) dx = (1/20) logl(a + x)/(a = x)| + C
[1/(x%2 + a2) dx = (1/a) tan-1(x/a) + C

N1[V(x? = a?) dx = loglx + V(x> = a?)| + C
[1/V(a? = x2) dx = sin-1(x/a) + C

N1/V(x? + a?) dx = loglx + V(x2 + a?)| + C

These are tabulated below along with the meaning of each part.

S Mo Integral function Integral value
1 I+ diog| 52| +0
i J"J_ﬂ'_r“ ;—ti-‘l:ﬂ 1[:|_‘;'J'|+(“}
s I v':ar{_;. log|m +1,e'_.1_.2_u91+c
. "r \":l;'l:ﬂ .‘Eui.?l.‘l._J [:i] O
i f\’":;. 10g|.z+1,m + O
9. Answer: d
Explanation:
&= 6) 3
= XL ]. €T C
dz 6) 3
= T 1 +x +c
oG ==/ @)
dt = Ldzx
1 dt 1,1
=—3) 7 =—5t
6J 43 2’ 1
101 1 (1+2%)3
=—3(z 1)’ =—3=
1
f(z) = — 9.3

Concepts:
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1. Integrals of Some Particular Functions:

There are many important integration formulas which are applied to integrate many
other standard integrals. In this article, we will take a look at the integrals of these
particular functions and see how they are used in several other standard integrals.

Integrals of Some Particular Functions:

e [1/(x2-a?) dx = (1/2a) logl(x — a)/(x + a)| + C
J1/(a? = x?) dx = (1/20) logl(a + x)/(a = x)| + C
[1/(x2 + a?) dx = (1/a) tan-1(x/a) + C

N1/V(x? = a?) dx = loglx + V(x? - a?)| + C
[1/V(a? = x2) dx = sin-1(x/a) + C

[1[V(x? + a?) dx = loglx + V(x? + a?)| + C

These are tabulated below along with the meaning of each part.

S.No Integral function Inteqral value

k /555 Telog| 22| +C

7 = +log| &£ + ¢

3 'r:—rﬂ ;—ti—l:ﬂ 1[:|—‘;;1+C

4 I J,r—,-“'—q log|z + v2? —a®| + C
K I 7= sin™! (1) +©

6 I #Z= log |z + vz +af| + C

10. Answer: 36 - 36

Explanation:

The correct answer is 36
Y -2y =z

=y’ —2y+1=—-z+1
(y—1)?=—(z 1)
y=-—x

Points of intersection

2+ 2x=—=z
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22 +3x=0
x=0,-3

Concepts:

1. Applications of Integrals:

There are distinct applications of integrals, out of which some are as follows:
In Maths
Integrals are used to find:

e The center of mass (centroid) of an area having curved sides
e The area between two curves and the area under a curve
e The curve's average value


https://collegedunia.com/exams/application-of-integrals-introduction-and-explanation-mathematics-articleid-137
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In Physics
Integrals are used to find:

e Centre of gravity

Mass and momentum of inertia of vehicles, satellites, and a tower

The center of mass

The velocity and the trajectory of a satellite at the time of placing it in orbit
Thrust



