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Instructions to Candidates / Gicadia 226

(1) There are 50 questions in the Test | (1)
Booklet. The answer of each question is
any one out of A, B, C and D. Four |
alternatives are given with the question.
You have to answer all the questions. @

(2)  Each correct answer carries (1)one mark.
For each wrong multiple answer for each
question: will be treated as wrong. Ne
negative marking for wrong answet. {

(3)  You have to answer on the OMR Sheet is 3
given separately to you. For example :
Which State of India has the longest Sea

Coast ?
(A) Maharashtra (B) Tamil Nadu
(C) Gujarat (D) Andra Pradesh

In OMR Answer Sheet :

®ee 0

The true answer is "C". Hence circle of
"C" is blackened (encode).
(4) Don't write anything on the Test Booklet.
(5) Use blue/black inked ballpoint pen for @)
filling responses in the OMR Answer )
Sheet. Any other ink, pen or Pencil is
strictly prohibited.

(6) During exam from candidate, if any false
matter, guide, cheats, slips, any handwritten
material, any printed material, mobile
phone, pager, calculator or any electronic
equipments are found he/she will be
disqualified.

(7) Gossips, making noise or disobeying @)
instructions given by Invigilator will be
considered disobedience.

(8) Do Rough Work on last page. ®)

(6)

A

r—————1

Candidate's Roll No. | Time : 1 Hours |
| Total Ques. : 50 |

I Total Marks : 50 |

Do not open the Question
Booklet until ask to do so.
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1 Consider the function f (x, y) = |x|+ I yl
(1) fis continuous at 0
(2) fis differentiable at 0
(A) The statements (1) and (2) are true
(B) The statements (1) and (2) are false
(C) Only the statement (1) is true
(D) Only the statement (2) is true

2
2 If f(x)=mxe™ forn=1,2,3,. and real x, then

@ Tim [ £, (x)de= [ Jim 7 (x)ax

n—>0

(B

N

tim [ £, (x)dx [ B £ (x)ax

n—»0

© lim fn(x) does not exist

R—>00

(D) None of these

1
3 Let X =R? with usual metric space. A= {(x, —) ;xe R} and
X

B:{(x,O):xZO}.

(A) 4 and B are not compact

(B) 4 and B are compact

(C) 4 is compact and B is not compact
(D) A4 is not compact and B is compact

4 Which of the following are homoeomorphic spaces with usual metric on
R? ? Consider X = R2Z,

DZ:{(x,y):x2+y2<1}, sqzz{(x,y):max(lxl,lyl )<1}

(A) X, D, and sq? are homoeomorphic
(B) X, D, and sg? are not homoeomorphic
(C) D, and sq? are not homoeomorphic
(D) X and s¢? are homoeomorphic

5 What is the largest possible value‘of f (O), where f (x) is continuous
and differentiable on the interval [-5, 0], such that f (—5)=8 and

f'(c)£2 )
A) 2 (B) -2
(C) 18 (D) -18
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10

If f (x) is continuous and differentiable over [-2; 5] and —4 < f '(x) <3
for all x in (-2; 5), then the greatest possible value of f (5)— f (—2) is

(A) 7 (B) 21
(€ 15 D) 9

If f(z) and f (z) both analytic function in a domain D then

(1) f(2) is constant in D.

(2) f(z) is constant in D.

(A) The statements (1) and (2) are true

(B) Only the statement (1) is true

(C) Only the statement (2) is true

(D) Both statements (1) and (2) are not true

2 2
X .
The equation yzuxx —2xyuy, + x?‘uyy =F—Uy +—U, is
x y

(A) Hyperbolic Type
(B) Parabolic Type
(C) Elliptic Type
(D) None of these

The unit digit of the number 22022 ig
(A) 2 (B) 4
€ 8 (D) 6

How many ways can 3 Mathematics students, 3 Statistics students, 2 Physics
students and 2 Chemistry students sit around a circular table such that
students from the same subject sit together ?

(A) 864 (B) 684
(C) 846 (D) 876
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11 The number of non-zero solutions,of z%+27 =0 is
(A) 2
B) 3
©) 4
D) 5

12 The number of values of a for which the equation x>~x+a=0 has
double root is

(A) 0
B) 1
(€ 2
(D) Infinite

13 Let A be matrix of order 2023 x 2023. If the rank of A is 2021, then rank
of adjoint of 4 is

(A) 2021
(B) 2
<) 1
(D) 0

14  The number of roots of g(X) =5x"—4x+1 in [0, 1]
(A) O

B) 1
) 2
(D) 3

15 For the equation |x|2 +]x]-6=0

(A) There is only one root

(B) The sum of the roots is —1
(C) The sum of the roots is 0

(D) The product of the roots is —6
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16

17

18

19

20

lim 1'1+2-243-31+....+n-n!

The value of

e (n+1)!
A) 1 B) 2
(8] —;— (D) Does not exist

The solution of ﬂ}-= 3 s
dx

(A) 3-37=¢ (B) 37+37=c¢

() 37-3"=c¢ (D) 3*+37 =¢
21 0 ) "x f

Suppose A=|1 b d |,X=|y|,B=|g |. Which of the following
1 b d+l_J _ZJ h

is condition on 4 and U such that the system AX = U has no solution ?

1
() g-/~-d(h-g)#0
1
(B) g—;f—d(h—g)=0
(©) g+%f+d(h—g)¢0

(D) g—%f+d(h+g)¢0

The number of common solutions of x> ~1=0 and x** —1=0 in the set
of complex number is

A 1 (B) 2
) 6 (D) 12

Let f:R >R be a function such that f(x—y)=f(x)f(») and
f(x) #0 for all x. What is the value £ (3) ?

A) 1 (B) 2
© 3 (D) 4
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21

22

23

24

25

1

1
If 1= dx , then
J.Ol+x8
1 T
A T<— B I<—
(A) 5 (B) 1
T T
C) I>— D)y [=—
©) 2 (D) 1

How many five-digit positive integers that are divisible by 3 can be formed
using the digits 0, 1, 2, 3, 4 and 5 without any of the digits getting repeated ?

(A) 216
(B) 96
(©) 120
(D) 625

The differential equation of the family of parabolas having their vertices at
the origin and their foci on the X-axis is

(A) 2xdy—ydx=0
B) xdy+ ydx=0
(C) 2ydx—xdy=0
D) dy—xdx=0

The number of primes p such that p, p + 10, p + 14 are all prime numbers
is

@A) 0
B) 1
<€) 3
(D) Infinitely many

The number of solutions of the equation +/1 —sinx =cosx in [0, 57] is
equal to

(A) 3 (B) 6
<) 8 (D) 11
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26

24

28

29

30

CoSz

What is the residue of at 0 ?
z
(A) 2mi B) 1
1
© 3 D) 0

If y,(x)=x is a solution of (1—x)y"+xy'— y =0, x >1, then what is its
general solution ?

(A y(x)=c¢x+cye”
®B) y(x)=cx+ czx_lex
© yx)= cx+ c2x2

D) y(x)=cx+c,(x-1)

Which of the following is the general solution of y"+ y = xt+x?0

(A) y(x)=c cosx+c,sinx+ xt—11x% +22

B) y(x)=ccosx+c,sinx+ xt-11x% + 24

© y(x)=ce* +ce™ —x*-11x2 - 24

(D) y(x)=ce’ +ce™ + xt-11x% - 22

Let M be set of all 3x3 matrices 4 with real entries. For any
A= (atj), B= (by) belonging to M. Which of the following are metric on

M2
@) d\(4 B)=max{la; -1, j=1,2,3]

3 .
(B) d,(4, B)=max {zj=i Ial.j — bl.j (=12, 3}

0,4=RB

©) dy(4,B)=min{¥’_|a, ~b|:i=12,3]

The number of subgroups of Z, are

(A) 5 B) 4
© 12 D) 1
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31

32

33

34

35

Which of the following is not true ?
(A) There exists a field of order 9.
(B) There exists a field of order 11.
(C) There exists a field of order 13.
(D) There exists a field of order 15.

Let R be the ring of all 2x2 matrices with integer entries. Which of the
following subsets of R is an integral domain ?

(5 o)==t {6 )=
(A) y 0 X, Y€ (B) 0y X, Y€

G D=1t o {5 ey
(C) 0 x 1xXe (D) oz (X, Y, ZE

If f, and f, are real valued convex functions define on [0, 1], which of the
following is/are convex ?

@& fi+ 1 ® fi-1,
© fixh ©® it 7, %0
I

Consider the ordinary differential equation y"+ P(x)y'+ Q(x) =0, where
P and Q are smooth function. Let y; and 3, be any two solutions of the

ODE. Let W (x) be the corresponding Wronskian. Then which of the
following is always true ?

(A) If y, and y, are lincarly dependent then there exists x; and x, such
that W(xl) =0 and W(xz) #0.

(B) If y, and y, are linearly independent then W (x)=0 for all x.

(C) If y, and y, are linearly dependent then W(x)#0 for all x.

(D) If y, and y, are linearly independent then W (x)#0 for all x.

Let J denote a 101x101 matrix with all the entries equal to 1 and I denoted
the identity matrix of order 101. Then the determinant of /—J is

(A) 101 (B) 100
C 0 (D) -100
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36 Let A, B be n x n matrices such that BA+ B?> = I — B4> , where 7 is the
n  n identity matrix. Which of the following is always true ?
(A) A4 is nonsingular (B) B is nonsingular
(C) A4+ B is nonsingular (D) AB is nonsingular

37  Which of the following statements is FALSE ?
(A) The set of rational numbers is an abelian group under addition.
(B) The set of integers is an abelian group under addition.
(C) The set of rational numbers form an abelian group under multiplication.

(D) The set of real numbers excluding zero is an abelian group under
multiplication.

l1—-cotz
z

38 The function f(z)= has

(1) The zero of order 1 at 2n+£c—

(2) The pole of order 1 at 0

(A) The statements (1) and (2) are true.
(B) The statements (1) and (2) are false.
(C) Only the statement (1) is true.
(D) Only the statement (2) is true.

© B/

0 T . Let p be the

39 Given an n x n matrix B defined by eb _—_Z

characteristic polynomial of B then the matrix ¢?(8) is
(A) ‘[nxn (B) OﬂXl’l
(C) ex ‘[an (D) X Inxn

40  Consider the following statements
(1) Any two groups of order 4 are isomorphic.
(2)  Every abelian group is cyclic.

(A) The statements (1) and (2) are true.
(B) The statements (1) and (2) are false.
(C) Only the statement (1) is true.
(D) Only the statement (2) is true.
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41

42

43

44

45

2 (—l)n CoS 7IX

- ,x€R is converges
n=l n20 :

The series Z

(A) only for x=0

(B) uniformly only for x € [-—TE, n,]

(C) uniformly only for x € R\ {m‘c ne Z}
(D) uniformly for all xeR

Given that (an )nZI a sequence of real numbers, which of the following

statements is true ?

(A) Zan converges, then Zaé’-’ converges

B) ZI a,| converges, then Zaﬁ converges
3

©) zl a, | converges, then Zan converges

(D) Z| a, | diverges, then Za,% converges

Let 4 be an 2023 x 2023 matrix such that the set of all its nonzero eigen
values has exactly 2020 elements. Which of the following statements is true?

(A) Rank (A) < 2020
(B) Rank (A) < 2022
(C) Rank (A) > 2020
(D) AZ has 2020 distinct nonzero elements

Let A, L be distinct eigen values of matrix A order 2. Then which of the
following statements must be true ?

(A) A2 has distinct eigen value

(B) AMis not a scalar multiple of identity for any integer .

(C) A+p is eigen value of 4.
(D) A has two linearly independent eigen vectors

Which of the following subspace W of R? is invariant under T : R? > R?

defined as T (x; y)=(x+y;x+) ?
a) W={(xy):x+3y=0} (B) W ={(x,y):x+y=0}

(C) Wz{(x,y):x—y=0} (D) W={(xay)¢x‘y=1}
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46 Let A, BeM, (R) If 4 and B are nilpotent, which of the following is

47 Consider the matrix 4 = for > 4. Then

TRUE ?
(A) A + B is invertible (B) 4 + B is nilpotent
(C) A4+ Bisnilpotent if AB = BA (D)4 + B is invertible if AB = BA
|—12 22 2
22 32 L (n+1)?

_n2 (n+1)2 (2n—1)2J

the determinate of 4 is

(A) n+1 B) n

€) n (D) 0
1 2 3 4
0 56 7

48 IfTeM, (R) and T is similar to the matrix 4= 008 9

0 0 0 10|

Let B=T?+7T and p(k):lz + A, then trace of B is

(A) 12+ 52 + 82 + 102 (B) 1+5+8+10

4 )
© Yt p@) @) p(1)+p(5)+p(8)+p(10)

49  The interval of convergence of the series Z:zon! (5x+1)”

1
(A) x= -g (B) Empty set

11 11
o[+ (4]

(T
50 Let /(% 0)=(+ +y2)sm[mj, (x, %) #(0,0) and £(0,0)=

Then
(1) fis not differentiable.

2  £:(0;0) and £, (0;0) do not exist.

(A) The statements (1) and (2) are true
(B) The statements (1) and (2) are false
(C) Only the statement (1) is true
(D) Only the statement (2) is true

BPK-21023 D | 11 [ Contd...

o



SPACE FOR ROUGH WORK

BPK-21023 D | 12



