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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 [xﬂ =z + 1 has

A. two solutions

B. one solution

C. no solution

D. more than two solutions

Answer:


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

° Watch Video Solution

2.Suppose p, g, r are positive rational numbers such that \/p + /g + /7

is also rational. Then

A. /P, \/q, /T areirrational

B./Pq, \/PT, \/qr are rational, but ,/p, /g, \/T are irrational
C. /D; 1/Q; 4/7 are rational

D./pq, \/PT, ,/q are irrational

Answer:

o Watch Video Solution

3. AB,E are 3 points of the circumference of a circle of radius 1. If angle

m
AEB = 1 .Then length of AB is

A /3


https://dl.doubtnut.com/l/_YfFzXtYRMRHU
https://dl.doubtnut.com/l/_Td1hOPPk3wKB
https://dl.doubtnut.com/l/_F3naER2Z4cGk

Answer:

° Watch Video Solution

4. Let x and y be two positive real numbers such that x + y = 1. Then the

minimum value of — + — is
z (]

D.4

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_F3naER2Z4cGk
https://dl.doubtnut.com/l/_SiCSGG65U6Ug

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

of theset {/DAB, /ABC, /BCD} is

Y w3y a3 ol

Answer:

o Watch Video Solution

6. The number of ordered pairs (xy) of positive integers satisying

2 + 3V = 5% is


https://dl.doubtnut.com/l/_SiCSGG65U6Ug
https://dl.doubtnut.com/l/_6iSfGI3izXBU
https://dl.doubtnut.com/l/_RdypbOhZW3ti

Al

B.2

C.5

D. infinite

Answer:

o Watch Video Solution

7. If the integers from 1 to 2021 are written as a single integer like

resulting number is

A.O

B.1

C.6

D.9


https://dl.doubtnut.com/l/_RdypbOhZW3ti
https://dl.doubtnut.com/l/_4pjzEVCtWBjl

Answer:

° Watch Video Solution

8. Let [x] be the greatest integer less than or equal to x, for a real number

x. Then the following sum

[22020 + 1] l32020 + 1] [ 42020 | 1

52020 + 1 62020 T 1
22018 + 1 32018 + 1 42018 + 1

52018 +1 62018 + 1

is

A.80

B. 85

C.90

D. 95

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_4pjzEVCtWBjl
https://dl.doubtnut.com/l/_i0Okh28ABjHj

9. Let r be the remainder when 20212°% is divided by 2020%. Then r lies
between

A.0and5

B.10 and 15

C.20 and 100

D. 107 and 120

Answer:

o Watch Video Solution

10. In a triangle ABC, the altitude AD and the median AE divide ZA into

three equal parts. If BC=28, then the nearest integer to AB+ AC is

A.38

B.37

C.36


https://dl.doubtnut.com/l/_3hD2uLOCIMai
https://dl.doubtnut.com/l/_VgIoQyI2AWhG

D.33

Answer:

° Watch Video Solution

1. The number of permutations of the letters aq, as, as, a4, a5 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:

o Watch Video Solution



https://dl.doubtnut.com/l/_VgIoQyI2AWhG
https://dl.doubtnut.com/l/_Cdp7U5sxwMPw

12.In 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.mlin!

B.m!(n+ 1)!

C.(n+1)!

D.(m +n)!

Answer:

° Watch Video Solution

Part | Chemistry

1. The number of ordered pairs of integers(x,y) which satisfy 3+ 3 =65

are


https://dl.doubtnut.com/l/_hrdf8RMiQ63R
https://dl.doubtnut.com/l/_yNi6lIWXKIn9

A0

B.2

C.4

D.6

Answer:

o Watch Video Solution

2. Consider the following two statements :

I. If n is a composite number, then n divides (n - 1)..

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

Then

A.land Il are true
B.l1and Il are false

C.lis true and Il is false


https://dl.doubtnut.com/l/_yNi6lIWXKIn9
https://dl.doubtnut.com/l/_ZAiksjnM4nZI

D.lis false and Il is true

Answer:

° Watch Video Solution

Part | Mathematics

1. Consider the following statements :

.2 (-2) .
l. lim —————— does not exist
n— 0o 2
3"+ (—-3)"
II. lim # does not exist
n— 0o 4"
Then

A.lis true and Il is false

B.lis false and Il is true

C.land Il are true

D. neither | nor Il is true


https://dl.doubtnut.com/l/_ZAiksjnM4nZI
https://dl.doubtnut.com/l/_39ZHp5IjrsnS

Answer:

° 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, L, .... Ly and denote their lengths by [, l5. ... Iy respectively. Then

the product [1l5.... ly is

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_39ZHp5IjrsnS
https://dl.doubtnut.com/l/_20nqr5qzbnuM

3. The value of the integral

/2 Q3.2
/ sin xd:c
—7/2 1+e®

is

N

o

Answer:

o Watch Video Solution

4. Let R be the set of all real numbers and
f(z) = sin' z(cos® z + cos’ z + cos® z + 1)
forz € R. Let

S = {\ € R] there exists a point ¢ € (0, 27) with f'(c) = Af(c)}.


https://dl.doubtnut.com/l/_GA0qbtrrRU4c
https://dl.doubtnut.com/l/_lu3CfVt7Lvov

AS=R
B.S = {0}
C.S =10, 2~

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

Answer:

o Watch Video Solution

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(+/3 + 3)

C.90(y/3 + 1)


https://dl.doubtnut.com/l/_lu3CfVt7Lvov
https://dl.doubtnut.com/l/_VSREN9eZZzuH

D.150(/3 + 1)

Answer:

° Watch Video Solution

6. Assume that 3.313 < m < 3.15. The integer closest to the value of
sin~!(sin1cos 4 4 cos 1sin4). Where 1 and 4 appearing in sin and cos

are given in radians, is

B.1
C.3

D.5

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_VSREN9eZZzuH
https://dl.doubtnut.com/l/_06aVEaxK8KjI
https://dl.doubtnut.com/l/_YnAocPrp0zig

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

1<z <2is
Ae’+In2=1
B.e® + 2In2
Ce™/?+ %ln%
D.e*/% + glng
Answer:

o Watch Video Solution

b

8. Let A be a 2 X 2 matrix of the form A = ll 1], where a, b are

integers and —50 < b < 50. The number of such matrices A such that

A~ the inverse of A, exists and A ~! contains only integer entries is

A. 101

B. 200


https://dl.doubtnut.com/l/_YnAocPrp0zig
https://dl.doubtnut.com/l/_UsTNcD93bSEw

C. 202

D. 1012

Answer:

° Watch Video Solution

9. Let A = (aij) be a 3 x 3 invertible matrix where each a;; is a

1<1,j<3

real number. Denote the inverse of the matrix A by A~ 1. If ngzlaij =1
forl1 <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~ ! is 1

D. sum of the diagonal entries is A 1 is 1

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_UsTNcD93bSEw
https://dl.doubtnut.com/l/_OO0xCfLCVlRJ

10. Let x, y be real numbers such that £ > 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

2 2
M. Let — + g _ 1(b < a). Be an ellipse with major axis AB and minor

b2
axis CD. Let Fiand F5 be its two foci, with A, F1, F» B in that order on the

segment AB. Suppose Z/F1CB = 90°. The eccentricity of the ellipse is

3—-1
A.\/_

2


https://dl.doubtnut.com/l/_OO0xCfLCVlRJ
https://dl.doubtnut.com/l/_2q6ACph0T3oQ
https://dl.doubtnut.com/l/_4eeBduuk2VZ8

Answer:

o Watch Video Solution

12. Let A denote the set of all real numbers x such that
z® — [z]® = (z — [2])®, 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, )

D.A = (— 00, 0)

Answer:



https://dl.doubtnut.com/l/_4eeBduuk2VZ8
https://dl.doubtnut.com/l/_TL6ZejBoFjlr

| @J Watch Video Solution

13. Define a sequence {S,,} of real numbers by

n 1
S, = Z ——,forn > 1.
k=0 \/n2 -I—k

Then lim S,

n— 0o
A. does not exist

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

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

Answer:

° Watch Video Solution

14. Let

fz) = { Iz €(0,1)

Consider the integral



https://dl.doubtnut.com/l/_TL6ZejBoFjlr
https://dl.doubtnut.com/l/_ROAfLGSQ0pVJ
https://dl.doubtnut.com/l/_nywKfIRELzhD

I, = \/'r_z/l/nf(a:)emdaz.
0
Then lim I,
n— 0o
A. does not exist
B. exists and is O
C.exists and is 1

D. exists andis 1 — e !

Answer:

° Watch Video Solution

15. The value of the integral

/13 ((a: —2)*sind(z — 2) + (z — 2)*" + 1)dm

is

A0

B.2


https://dl.doubtnut.com/l/_nywKfIRELzhD
https://dl.doubtnut.com/l/_I1cmrvIZHZny

C.4

D.5

Answer:

° Watch Video Solution

16. In a 15 sidead polygon a diagnol is chosen at random. Find the

probability that it is neither oneof the shortest nor one of the longest

N

o
— ©[oo O ot W N
Slo | oo

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_I1cmrvIZHZny
https://dl.doubtnut.com/l/_Ci5bkiLaT9RK
https://dl.doubtnut.com/l/_B22ugyR2LI1M

17.Let M = 230 — 215 1 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:

o Watch Video Solution

18. Let ABC be a triangle such that AB = 15 and AC = 9. The bisector of

/BAC meets BCinD.If L/ACB = 2/ABC,then BD is

A.8

B.9


https://dl.doubtnut.com/l/_B22ugyR2LI1M
https://dl.doubtnut.com/l/_v6ZUxQ0UkE4q

D.12

Answer:

° Watch Video Solution

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

A. a straight line

B.acircle

C. a parabola

D. an ellipse

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_v6ZUxQ0UkE4q
https://dl.doubtnut.com/l/_fjYKI7duut4S

Part li Mathematics

1. Let a, b, ¢ be nonzero real roots of the equation
22 + 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:

° Watch Video Solution

2. In a triangle ABC, the angle bisector BD of /B intersects AC in D.

3
Suppose BC =2,CD =1 and BD = E The perimeter of the

triangle ABC is


https://dl.doubtnut.com/l/_bELRg7cALXPm
https://dl.doubtnut.com/l/_Y86AiW0n1VVV

Answer:

o Watch Video Solution

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

bis . 2n
T sin™(z
I, :/ (2)
0

sin”"(z) + cos?(x)

Then form,n € N

Al, <I,forallm <n

B.I,, > I, forallm < n

C.I,=1,forallm #n

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


https://dl.doubtnut.com/l/_Y86AiW0n1VVV
https://dl.doubtnut.com/l/_TVEXQhl35l2r

Answer:

° Watch Video Solution

4.let a=BC,b =CA, c=AB be side lengths of a triangle ABC. And m be the

length of the median through A. If a = 8, b-c = 2, m = 6, then the nearest

integer to b is

A7

B.8

C.9

D.10

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_TVEXQhl35l2r
https://dl.doubtnut.com/l/_uF2cyzzGJokO

