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Part | Mathematics

1. Let [x] be the greatest integer less than or equal to x, for a
real number x. Then the equation [z°] = z + 1 has

A. two solutions

B. one solution

C. no solution


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_okIGvRqqVxjF

D. more than two solutions

Answer: C

o Watch Video Solution

2. Let pi(z) = 23202022 + bz + ¢ and
po(z) = 23-20212% + byz + ¢ be polynomials having two
common roots « and f. Suppose there exist polynomials ¢; ()
and gqy(z) such that pi(z)q(z) + po(z)g(z) = 2>~ 3z + 2.
Then the correct identity is

A.p1(3) + p2(1) + 4028 = 0

B.p1(3) + p2(1) + 4026 = 0

C.p1(2) + pa(1) + 4028 = 0

D.p1(1) + p2(2) + 4028 = 0


https://dl.doubtnut.com/l/_okIGvRqqVxjF
https://dl.doubtnut.com/l/_27cXKx6gFgO3

Answer: A

o Watch Video Solution

3. Suppose p,q,r are positive rational numbers such that

VP +/a+ \/7_" are irrational. Then

A. /D, \/Q, /T are irrational

B. \/Pq,/pr, /qr are rational, but VP O \/T are irrational
C. /P, \/q, /7 are rational

D. \/pq,/pr./qr are irrational

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_27cXKx6gFgO3
https://dl.doubtnut.com/l/_JhGdVgGr8vVt
https://dl.doubtnut.com/l/_oSlj9b4uy3yX

4. Let A, B, C be three points on a circle of radius 1 such that

LACB = % Then the length of the side AB is

Answer: D

° Watch Video Solution

5. Let x and y be two positive real numbers such that x +y = 1.

Then the minimum value of — 4+ — is-
T (]

A2


https://dl.doubtnut.com/l/_oSlj9b4uy3yX
https://dl.doubtnut.com/l/_PzXVTgYE3Sw2

C.3

D.4

Answer: D

° Watch Video Solution

6. Let ABCD be a quadrilateral such that there exists a point E
inside the quadrilateral satisfying AE = BE = CE = DE. Suppose
/DAB, /ZABC, /BCD is an arithmetic progression. Then

the median of the set (/DAB, ZABC, Z/BCD) is :-

N
Wy &3 o3


https://dl.doubtnut.com/l/_PzXVTgYE3Sw2
https://dl.doubtnut.com/l/_gBfPb33uVwRA

Answer: D

° Watch Video Solution

7. The number of ordered pairs (x, y) of positive integers

satisfying 2z 4+ 3y = 5% is

Al

B.2

C.5

D. infinite

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_gBfPb33uVwRA
https://dl.doubtnut.com/l/_m0X8ICyGJMiY

8. If all the natural numbers from 1 to 2021 are written as

12345....20202021, then find the 2021st term

A.O

B.1

C.6

D.9

Answer: B

° Watch Video Solution

9.In a triangle ABC, a point D is chosen on BC such that BD : DC

= 2 : 5. Let P be a point on the circumcircleABC such that

/PDB = /BAC.ThenPD: PCis :-


https://dl.doubtnut.com/l/_m0X8ICyGJMiY
https://dl.doubtnut.com/l/_RejY5AL8y2ls
https://dl.doubtnut.com/l/_Id9HypNBJLM5

A.v2,./5

B.2:5

D.ﬁ:ﬁ

Answer: D

° Watch Video Solution

10. Let [x] be the greatest integer less than or equal to x, for a
real number x. Then the following sum

52020 32020 42020 |

22018 1] o088 |t | 408 | ¢

52020 4] [62020 1]
52013+1_ + 620134_1



https://dl.doubtnut.com/l/_Id9HypNBJLM5
https://dl.doubtnut.com/l/_R1PHxcpRn7RX

A.80

B. 85

C.90

D. 95

Answer: C

° Watch Video Solution

11. Let r be the remainder when 20212°? is divided by 20207
Then r lies between

A.0Oand 5

B.10 and 15

C.20 and 100


https://dl.doubtnut.com/l/_R1PHxcpRn7RX
https://dl.doubtnut.com/l/_N6PQJBsFbiVe

D. 107 and 120

Answer: A

° Watch Video Solution

12. In a triangle ABC, the altitude AD and the median AE divide

/A into three equal parts. If BC=28, then the nearest integer to

AB+ AC s

A.38

B.37

C.36

D.33

Answer: A



https://dl.doubtnut.com/l/_N6PQJBsFbiVe
https://dl.doubtnut.com/l/_FeeZSjFfoKRU

| @ Watch Video Solution

13. The number of permutations of the letters a4, as, as, a4, as

in which the first letter a; does not occupy the first position

(from the left) and the second letter a; does not occupy the

second position (from the left) is

A. 96

B.78

C.60

D.42

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_FeeZSjFfoKRU
https://dl.doubtnut.com/l/_72ChXd05tLvS

14.1n a book self if m books have black cover and n books have
blue cover and all books are different, then the number of ways
black books can be arranged side by side are

A.m!n!

B.m!(n+1)!

C.(n+1)!

D.(m +n)!

Answer: B

° Watch Video Solution

15. Let's say abcde is a 5 digit number which when multiplied by

9 new number formed is edcba then sum a+b+c+d+e


https://dl.doubtnut.com/l/_uGtB4dCL7ph9
https://dl.doubtnut.com/l/_Oa1eQ3vGtlvL

A.18

B. 27

C.36

D.45

Answer: B

o Watch Video Solution

Part li Mathematics

1. The maximum concentration of harmuful chemicals is

expected to be found in organisms

A. at the bottom of a food chain

B. at the middle of a food chain



https://dl.doubtnut.com/l/_Oa1eQ3vGtlvL
https://dl.doubtnut.com/l/_XUr4UaHqAP5S

C. at the top of a food chain

D. at any level in a food chain

Answer: C

° Watch Video Solution

2. The genome of SARS - Co V2 is composed of

A. double stranded DNA.

B. double stranded RNA.

C.single stranded DNA.

D. single stranded RNA.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_XUr4UaHqAP5S
https://dl.doubtnut.com/l/_7zVfcaS0jlJF

3. Let A denote the set of all 4-digit natural numbers with no
digit being 0. Let B C A consist of all numbers x such that no
permutation of the digits of x gives a number that is divisible
by 4. Then the probability of drawing a number from B with all

even digits is

A 625
- 1641

16

" 641
16

11641

1000

- 1641

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_7zVfcaS0jlJF
https://dl.doubtnut.com/l/_f5jReA3Orrj5
https://dl.doubtnut.com/l/_SSkZtuKYVlMN

4. Let ABC be a triangle such that AB = 4, BC =5 and CA = 6.

Choose points D,EF on AB, BC, CA respectively, such that AD = 2,

arecaADEF
areaAABC >

BE =3, CF=4. Then

Al

4
B. —
1

5
C4
15
0

—_

3
7
3

D. —

Answer: C

° Watch Video Solution

5. The number of ordered pairs (x, y) of integers satisfying

3 +y° =65is


https://dl.doubtnut.com/l/_SSkZtuKYVlMN
https://dl.doubtnut.com/l/_O194CS0xdwsu

A.O

B.2

C. 4

D.6

Answer: B

° Watch Video Solution

6. A bottle in the shape of a right-circular cone with height h
contains some water. When its base is placed on a flat surface,
the height of the vertex from the water level is a units. When it
is kept upside down, the height of the base from the water

.oa . h .
level is Z units. Then the ratio — is
a

A1+\/§
T4


https://dl.doubtnut.com/l/_O194CS0xdwsu
https://dl.doubtnut.com/l/_t0oIxLRcT3YY

1++/85
B.—5 —

1+ /65
C—F—

1+ /65
D. ——=—

Answer: B

° Watch Video Solution

7. Consider the following two statements :

l. if n is a composite number, then n divides (n - 1)!

ll. There are infinitely many natural numbers n such that
n® + 2n® + n divides nl.

Then

A.land Il are true

B.1and Il are false


https://dl.doubtnut.com/l/_t0oIxLRcT3YY
https://dl.doubtnut.com/l/_7Z8Ne93JhxQ6

C.lis true and Il is false

D.lis false and Il is true

Answer: D

o Watch Video Solution

Part | Mathematics

1. Consider the following statements :

2"+ (—2)"
I. lim ( ) dos not exist
n— 0o A
3"+ (—-3)"
II. lim ( ) does not exist then
n— 00 n

A.lis true and Il is fals

B. lis false and Il is true

C.land Il are true


https://dl.doubtnut.com/l/_7Z8Ne93JhxQ6
https://dl.doubtnut.com/l/_RAV5ZiiHqiTE

D. neither | nor Il is true

Answer: A

° Watch Video Solution

2. Consider a regular 10-gon with its vertices on the unit circle.
With one vertex fixed, draw straight lines to the other 9
vertices. Call them Ly, Lo, ..., Ly and denote their lengths by

l1, 1, ..., lg respectively. Then the product Iy, Iy, ..., lg is

A.10

B.10/3

50
V3

D. 20


https://dl.doubtnut.com/l/_RAV5ZiiHqiTE
https://dl.doubtnut.com/l/_4jWaXfEk3OxZ

Answer: A

° Watch Video Solution

3.The value of the integral

T/2 342
/ sin wda:
—7/2 14 e”

is

N

o
o, A a8 o

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_4jWaXfEk3OxZ
https://dl.doubtnut.com/l/_jKq3gnrk2Qbf

4, let R be the set of all real numbers and
f(z) = sin'z(cos® = + cos’ z + cos? z + cos’z + 1) for x
€R . Let S ={X € R] there exits a point ¢ € (0,2) with

f'(c) = Af(c)}. then

AS=R
B.S = {0}
C.S = [0, 27

D.S is a finite set having more than one element

Answer: A

O Watch Video Solution



https://dl.doubtnut.com/l/_GCqMXDwu8XQZ

5. A person standing on the top of a building of height 60,/3
feel observed the top of a tower to lie at an elevation of 45°.
That person descended to the bottom of the building and
found that the top of the same tower is now at an angle of
elevation of 60°. The height of the tower (in feet) is

A.30

B.30(y/3 +1)

C.90(y/3 + 1)

D.150(4/3 + 1)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_dNhakNSNhmGf

6. Assume that 3.313 < 7 < 3.15. The integer closest to the
value of sin '(sinlcos4 + cos1sin4). Where 1 and 4

appearing in sin and cos are given in radians, is

B.1
C.3

D.5

Answer: A

° Watch Video Solution

7. The maximum value of the function f(z) = e” + zIn x on

theinterval 1 < z < 2is


https://dl.doubtnut.com/l/_e6sEVXH5Eu7X
https://dl.doubtnut.com/l/_EHtxDqWcmuvP

Ael+In2+1

B.e2 + 2In2

T i
Ce™'?2 4 —In—
e +2n2

3_ 3

D.e3/2 £ ZIn=
e +2n2

Answer: B

° Watch Video Solution

b

1 1],where a, b

8.Let A be a 2 X 2 matrix of the form A = [
are integers and —50 < b < 50. The number of such matrices
A such that A_l, the inverse of A, exists and A~ ! contains only

integer entries is

A. 101

B. 200


https://dl.doubtnut.com/l/_EHtxDqWcmuvP
https://dl.doubtnut.com/l/_dMZkEbXkM6En

C. 202

D. 1012

Answer: C

o Watch Video Solution

9. Let A = (aij)1g1,jg3 be a 3 x 3 invertible matrix where

each a;; is a real number. Denote the inverse of the matrix A by
A_l.leg?Zlaz-j = 1forl <1 < 3,then

A. sum of the diagonal entries of Ais 1

B. sum of each row of A !is 1

C. sum of each row and each column of A 1is 1

D. sum of the diagonal entries of A1 is 1


https://dl.doubtnut.com/l/_dMZkEbXkM6En
https://dl.doubtnut.com/l/_0hXyRNL58j6k

Answer: B

o Watch Video Solution

10. Let x, y be real numbers such that x > 2y > 0 and
2log(z — 2y) = logz + logy.

Then the possible values (s) of %

A.is 1only
B.are 1and 4
C.is 4 only

D.is 8 only

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_0hXyRNL58j6k
https://dl.doubtnut.com/l/_3MCitvlsvPLZ

2 2
T
1. Let — + v 1(b < a). Be an ellipse with major axis AB

b2
and minor axis CD. Let Fiand F3 be its two foci, with A, F1, F> B
in that order on the segment AB. Suppose ZF1CB = 90°. The

eccentricity of the ellipse is

V3-—1

A.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_G1BYxDyYn84n

12. Let A denote the set of all real numbers x such that
z® — [z]® = (z — [z])®, where [x] is the greatest integer less
than or equal to x. Then

A. Ais a discrete set of at least two points

B. A contains an interval, but is not an interval

C.Ais an interval, but a proper subset of ( — 00, c0)

D.A = (— o0, 00)

Answer: B

° Watch Video Solution

n
1
13.5= lim E —_—
n— oo 0 /n2_|_k2

A. does not exist


https://dl.doubtnut.com/l/_VhG62ILzTxQX
https://dl.doubtnut.com/l/_hsNJykLeyg1x

B. exists and lies in the interval (0,1)

C. exists and lies in the interval [1, 2)

D. exists and lies in the interval [2, 0c0)

Answer: C

° Watch Video Solution

14. Let R be the set of all real numbers and f:R — R be a
continuous function. Suppose |f(z)-f(y)| > |z—y|for all real
numbers x and y. Then

A. f is one-one, but need not be onto

B. f is onto, but need not be one-one

C. f need not be either one-one or onto


https://dl.doubtnut.com/l/_hsNJykLeyg1x
https://dl.doubtnut.com/l/_tRFCIsvfON9o

D. f is one-one and onto

Answer: B

° Watch Video Solution

15. Let

Consider the integral

1/n
I, = ﬁ/ f(z)e "dx.
0
Then lim I,
n— o0
A. does not exist

B. exists and is O

C.exists and is 1


https://dl.doubtnut.com/l/_tRFCIsvfON9o
https://dl.doubtnut.com/l/_7pQMXvT177U4

D. exists and is 1-e !

Answer: B

° Watch Video Solution

16. The value of the integral

3
/ ((az — 2)4 sin®(z — 2) + (z — 2)2019 + 1)daz
1
is
A.O
B.2
C.4

D.5

Answer: B

f


https://dl.doubtnut.com/l/_7pQMXvT177U4
https://dl.doubtnut.com/l/_GJZNNNXKZbrn

o Watch Video Solution

17. In a regular 15-sided polygon with all its diagonals drawn, a
diagonal is chosen at random. The probability that it is either a

shortest diagonal nor a longest diagonal is

N

o
— O OOt W
=l ©l | |

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_GJZNNNXKZbrn
https://dl.doubtnut.com/l/_fkaFmjZ3TbAE

18.Let M = 230 — 2% + 1 and M? be expressed in base 2. The
number of 1's in this base 2 representation of M? is

A. 29

B.30

C.59

D. 60

Answer: B

° Watch Video Solution

19. Let ABC be a triangle such that AB = 15 and AC = 9. The
bisector of ZBAC meets BC in D. If ZACB = 2/ABC, then

BD is


https://dl.doubtnut.com/l/_t7YMcswa2hm1
https://dl.doubtnut.com/l/_eCjdGdGJWlKE

A.8

B.9

C.10

D. 12

Answer: C

o Watch Video Solution

20.The figur in the complex plane given by
102z — 3(2% 4 2°) + 4i(2* — 2°) = 0
is

A. a straight line

B. a circle


https://dl.doubtnut.com/l/_eCjdGdGJWlKE
https://dl.doubtnut.com/l/_38bAJv0zU48H

C. a parabola

D. an ellipse

Answer: A

° Watch Video Solution

Part li Mathematics

200 nq 200 9201 _ on
_ n _
1. Leta = Z 2 Z Eandb— Z T
n=101 k=101 n=101
a .
then — is
A1l
8 3
"2


https://dl.doubtnut.com/l/_38bAJv0zU48H
https://dl.doubtnut.com/l/_FuX3ckEJ6XnL

Answer: A

° View Text Solution

2. Let a, b, ¢ be non-zero real roots of the equation

z® + az® + bz + ¢ = 0.Then

A. there are infinitely many such triples a, b, c

B. there is exactly one such triple a, b, c

C. there are exactly two such triples a, b, c

D. there are exactly three such triples a, b, c

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_FuX3ckEJ6XnL
https://dl.doubtnut.com/l/_yY22eK34Gvjh

3. Let f(z) = sinz + (z°-32° + 42— 2)cos z for z in (0, 1).
Consider the following statements
l. f has a zero in (O, 1)
Il. f is monotone in (0, 1)
Then
A.land Il are true
B.lis true and Il are false

C.lis false and Il are true

D.land Il are false

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_yY22eK34Gvjh
https://dl.doubtnut.com/l/_Ez9DPma8EGvB

4. et A be a set consisting of 10 elements. The number of non-
empty relations from A to A that are reflexive but not

symmetric is

A28 1
B.2% — 2%
c.2% 1
D. 290 . 245
Answer: D

° Watch Video Solution

5. In a triangle ABC, the angle bisector BD of /B intersects AC

3
in D. Suppose BC =2,CD =1 and BD = 7 The
2


https://dl.doubtnut.com/l/_uLEGuVWbBlQR
https://dl.doubtnut.com/l/_PtreT1h133RL

perimeter of the triangle ABC is

N
-2

815
C 2

1
"4

D15
!

Answer: B

° Watch Video Solution

6. Len N be set of natural numbers. For n € N defiine

i z sin®"(z)
I, :/ dr
0 sin®(z) + cos?(z)

Then form,n € N

Al, <I,forallm <n


https://dl.doubtnut.com/l/_PtreT1h133RL
https://dl.doubtnut.com/l/_NKjYAZ5JAXnc

B.1I,, > I, forallm < n

C.I,=1I,forallm #n

D.I,, < I, forsomem < nandl, > I,forsomem <n

Answer: C

° Watch Video Solution

7.for 6 € [0, ], let f(0) = sin(cos ) and g(#) = cos(sinb).
Let a =

max f(f),b = min f(#),c = maxg(f) and d = min g(0)

0<f6<nm 0<f<nm 0<f6<m 0<0<m

.the correct inequalities satisfied by "a,b,c,d are

Ab<d<c<a
Bd<b<a<ec

Cb<d<ac<e


https://dl.doubtnut.com/l/_NKjYAZ5JAXnc
https://dl.doubtnut.com/l/_9t0GHAMotRQH

Db<a<d<ec

Answer: C

° Watch Video Solution

8. Six consecutive sides of an equiangular octagon are 6, 9, 8, 7,

10, 5 in that order. The integer nearest to the sum of the

remaining two sides is

A 17

B.18

C.19

D. 20

Answer: B



https://dl.doubtnut.com/l/_9t0GHAMotRQH
https://dl.doubtnut.com/l/_n9FNsDLq3i3E

| @ Watch Video Solution

9.The value of the integral

/ﬁ+1(a}21) 1 ,
dzx is
1 2+ 1/ 1+ 22

i
A ——
64/2

s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_n9FNsDLq3i3E
https://dl.doubtnut.com/l/_UGvHcEBr5oLp

10. Let a = BC, b = CA, c = AB be side lengths of a triangle ABC.

And m be the length of the median through A.1fa=8,b-c=2,m

= 6, then the nearest integer to b is

A7

B.8

C.9

D.10

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ftup6zVsbbyZ

