Roll No. (in figures)
SRR (3Rl H)

TEST CODE PHEET-423

ENTRANCE TEST-2021
MATHEMATICS

(To be filled by the Candidate/f= gfifar Tdenel T @)

Name of Candidate
el w1 AW

Maximum Marks : 70

Exam. Centre

The

No. of Pages in Question Booklet : 28 (including Cover Pages)

Afehay 3k . 70

Time : 2 Hour
T ;2 HUS

SEAL

No. of Questions in Booklet : 100

Signature of Invigilator
et & BEaaR

Instructions to the Examinee :

1.

Do not open the Question Booklet unless
you are asked to do so.

The Question Booklet
questions.

contains 100
Each questions carry 0.70
marks. Examinee is required to answer
all 100 questions in the OMR Answer-
Sheet and not in the Question Booklet.
All questions carry equal marks.

Examine the Question Booklet and OMR
Answer-Sheet very carefully before you
proceed. Faulty Question Booklet due to
missing or duplicate paper/question or
having any other discrepancy should be
immediately replaced.

(Remaining instructions on last page)

A-072 / PHET-423

wirgnfier & fog fder -

1.

T9-YRKehT &1 99 Th 7 Tict w19 qoh ST
Fel 7 S|

T-gfest § 100 9 F TEE W 0.70
s 1 21 qhenefl w1 wedt oAl W waw @
T OMR SW-T& (M) W & 7 w4 T,
TA-gfeRt R T Teft ge % ik THE 2

gedl & W Sifhd i W TE TRA-gRae
el OMR SW-93% (3fe) &I HEUITH
3@ of | Syl gea-gieent fed | ar s
Y T W B A TH H SIfUE GR DY T B
o1 399 foRdlt 3T YeR &1 & B, IH T
R

(31 4397 S7fam T8 W)

P.T.O.



A-072 / PHET-423 2)



Which of the following does not correspond
to characteristic of research :

(A) Research is not passive
(B) Research is systematics
(C) Research is systematic
(D) Research is not problem-oriented

A research related to some ideas or theory to
develop new idea or concept is called :

(A) Applied research
(B) Ideological research
(C) Conceptual research

(D) Empirical research

One can judge the depth of any research
by:

(A) Research title

(B) Research duration

(C) Research objectives

(D) Total expenditure on Research

What are the conditions in which Type-I
error occurs ?

(A) The null hypotheses get accepted even
it is false

(B) The null hypotheses get rejected even
if it is true

(C) Both the null hypotheses as well as

alternative hypotheses are rejected
(D) None of these
Which one is called non probability
sampling ?
(A) Cluster sampling
(B) Systematic sampling
(C) Quota sampling
(D) Stratified sampling
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The F-test
(A) Is essentially a two tailed test
(B) Is essentially a one tailed test

(C) Can be one tailed as well as two tailed
depending on the hypotheses

(D) Can never be one tailed test
Which one among the following statements

is true in the context of the testing of
hypotheses ?

(A) It is only the null hypothesis that can
be tested

(B) It is only the alternative hypothesis that
can be tested

(C) Both the null hypothesis and the
alternative hypothesis can be tested

(D) None of these

Which one among the following variables
can not be expressed in quantitative terms.
(A) Numerical attitude

(B) Professional attitude

(C) Martial status

(D) Socio-economic status

The main aim of the scientific method in the
research field is to :

(A) Improve data interpretation

(B) Confirm triangulation

(C) Introduce new variables

(D) Eliminate spurious relations

A-072 / PHET-423

(4)

F- qdem
(A) @Ifferq: < Us Tl ©
(B) Afferdd: wh dw whem @

(C) ufeheqmesli W onfy@ wh g a9 &
Y Y B Thal

(D) w4t ff TF Y Wermr T B gkl

Ifereqsti & wheo § frefafed § 9 ®F
1 FHH 9F ©

(A) T& Hdd I TReweu & fogent wem
g HHd T

(B) ¥E hodl dehicUsh UNeheddl § TSI&eh!
THe0 B Fhdl ©

(C) T YA IR Thfeusks IRaeqst
The0T B Gehdl ©

(D) T ¥ &K &

frefafed 9 9 ®H-91 =X gREoeEs 96§

ek 81 TRl ST Hehdl

(A) & e

(B) IR W@

(C) dafew feufa

(D) gmifeie efefer feafa

Y & o ot fafy w1 qer S5evd B
(A) ST STHHW FH GURAT

(B) ETRE 1 fe=m

(C) T =W 1 9=

(D) Hfead Traeel &1 faar



10.

11.

12.

13.

14.

Analytical research is the type of research
that :

(A) Discover ways of finding solution of

an immediate problem
(B)
©)

Gathers knowledge skill

Is useful for formulating hypothesis or
testing hypothesis

(D) Analyze the facts or information already

available

Research pertaining to pure mathematics or
natural laws is the example of :

(A)
(B)
©)
(D)

Qualitative research
Empirical research
Analytical research

Fundamental research

Descriptive research is also called as :
(A)
(B)
©)
(D)

Analytical research
Qualitative research
Statistical research

Applied research

A null hypothesis is :
(A) When there is no difference between

the variables
(B)
©)
(D)

The same as research hypothesis
Subjective in nature

When there is difference between the
variables

Which one of the following is a research
tool ?

(A) Graph

(B) Illustration
©)
(D)

Questionnaire

Diagram
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15.

16.

17.

18.

Newton gave three basic laws of motion. This
research is categorized as :

(A)
(B)
©
(D)
First stage of research process is :
(A)
(B)
©
(D)

In an hypothesis testing, Type-II error is made
if :

(A)

Descriptive research
Fundamental research
Sample survey

Applied research

Identification of research problem
Review of literature
Research design

Analysis of data

We reject the null hypothesis when the

alternative hypothesis is true

(B) We reject the null hypothesis when the

null hypothesis is true

(C) We do not reject the null hypothesis

when the alternative hypothesis is

true

(D) We do not reject the null hypothesis

when the null hypothesis is true

Which of the following statements will be true

in the case of good hypothesis ? Choose the

correct answer from the code given below :

(i) It should be derived from the existing
theory of knowledge

(i) It should clearly indicate the relation

between variables postulated

(ii1)

(iv)

It should test a theory

It should be stated in concise and lucid
manner

(v) It should be related to a current issue
(A)
(B)
©
(D)

i, iv and v

1, i1 and iv

iii, iv and v
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19.

20.

21.

22,

23.

The research which is based on the 19.

measurement of quantity or amount is
called:

(A) Qualitative
(B) Quantitative
(C) Descriptive

(D) Numerical

Which of the following type of research is 20.

to develop the hypotheses rather than their
testing ?

(A) Laboratory research

(B) Diagnostic research

(C) Exploratory research

(D) Empirical research

Experimental research can be 21.

(A) Easily generalized
(B) Easily analyzed
(C) Easily planned

(D) Precisely controlled

Extraneous variable is : 22.

(A) Independent variable
(B) Dependent variable
(C) Both (A) and (B)

(D) None of these

One important characteristic of a good 23.

research design is to :

(A) Increase the reliability of the result

(B) Minimize the influence of extraneous
variables

(C) Minimize the influence of dependent
variables

(D) None of these
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24.

25.

26.

27.

28.

The principle of replication in experimental 24,

designs is given by :

(A) Prof. P.C. Mahalonobis
(B) Prof. R.A. Fisher

(C) Prof. Yule

(D) Prof. Neiswanger

Which of the following study is a qualitative 25,

research ?
(A)
(B)
©)
(D)

Motivation research

Human behaviour

Both (A) and (B)

None of these

Which of the following research in practice
is relatively a difficult job ?

(A) Quantitative research

(B) Qualitative research

(C) Fundamental research

(D) Analytical research

The main problem of sampling theory is the  27.

problem of relationship between :
(A)
(B)
©)
(D)

A parameter and constants
A parameter and a statistic
A statistic and constants

A statistic and sample size

A positive correlation indicates that : 28

(A) Two variables move in the opposite

direction

Two variables move in the same

(B)

direction

Two variables can move either

©)

direction

(D) None of these
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29.

30.

31.

32.

33.

34.

The device CPU of a computer stands for :
(A) Control processing unit
(B) Central processing unit
(C) Central production unit

(D) Control production unit

Computers use

(A) Binary number system
(B) Decimal number system
(C) Both (A) and (B)

(D) None of these

The decimal number 7 in binary number
system is :

(A) 101

(B) 110

(C) 111

(D) 011

The decimal representation of the number
(11010), (binary) is :

(A) 25

(B) 26

C) 14

(D) 12

System software is a program that tells the
computer :

(A) How to function

(B) How to prepare tables

(C) How to perform calculations

(D) All of the above

Solved document in a computer is
called:

(A) File
(B) Folder
(C) Word
(D) Project
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3S.

36.

37.

38.

39.

In which view Headers and Footers are
visible :

(A)
(B)
©)
(D)

Normal view
page layout view
Print layout view

Draft view

The process of removing un wanted part of
an image is called :

(A)
(B)
©)
(D)

Hiding

Bordering

Cropping

Cutting

To apply center alignment to a paragraph
we can press

(A) Cul+S

(B) Cul +C

C) Cul+C+ A

(D) Cul +E

Text styling feature of MS-Word is :
(A) Word Color

(B) Word Font

(C) Word Art

(D) Word Fill

To change line height to 1.5, we use shrot
cut key :

(A)
(B)
©)
(D)

Cul + 1
Cul + 2
Cul +3
Cul +5
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40.

41.

42.

43.

44.

A number of letters that appears little above
the normal text is called :

(A)
(B)
©)
(D)

Subscript

Superscript

Super text

Top text

The direction of a rectangular page for
viewing and printing is called :

(A)
(B)
©)
(D)

Orientation

Direction

Print layout

Preview

Which function in MS-Excel tells how many
numeric entries are there ?

(A)
(B)
©
(D)

NUM

COUNT

SUM

CHKNUM

Statistical calculations and preparation of
tables and graphs can be done using :

(A)
(B)
©)
(D)

Adobe photoshop
Excel
Note pad

Power point

The intersection of a column and a row on
a worksheet is called :

(A)
(B)
©)
(D)

Column
Value
Address
Cell
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45.

46.

47.

48.

49.

Which one is not a function is MS
Excel ?

(A) SUM
(B) AVG
(C) MAX
(D) MIN

Functions is MS Excel must begin with :
(A) An () sign

(B) An equal sing

(C) A plus sign

(D) A > sign

In MS Excel, columns are labelled as :
(A)
(B)

©
D)

A, B, C, etc

1, 2, 3, etc

Al, A2, etc

$A $1, $A$2, etc

The greater than sing (>) is an example of
the operator :

(A)
(B)
©)
(D)

Arithmetic
Logical
Conditional

Greater

How many sheets are there, by default, when
we create a new Excel file ?

(A 1
B) 3
©) 5
(D) 10
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50.

51.

52.

53.

In Excel, which one denotes a range from
B1 through E5 ?

(A) BI-E5

(B) BI1 : ES5

(C) BltoE5

(D) Bl $ E5

Let 0 be a collection of subsets of a set X.

Then for any B <% which of the following
is true ?

(A) B~JA=[]B~A)

Aege Aee

® B~NAa=Un~p

Aede A€

o B~UA=@&~B)

Ae Ae

o B~[1A=[](A~B)

Aee Aese

Which of the following is a countable
set?

(A)
(B)
©)
(D)

Countable product of countable sets
Finite product of finite sets
Countable product of finite sets

All of the above

For given € > 0, there is a natural number

1 :
N such that —< eV n>N 1is a consequence
of : n

(A) Completeness axiom of IR

(B) Archimedean property of IR

1
(C) Convergence of {;}

(D) Both (B) and (C)
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54. The Lim sup (Lim) and Lim inf (Lim) of (n+1)
54, stwm J—p! 27U L & Lim sup (Lim)
(n+1) (=1
the sequence {(—1)""' === 1 are (nt2)
(n+2) #AR Lim inf(Lim) S
(A 1,0
(A) 1,0
B) 1, -1
B) 1, -1
(C) 0, -1
©) 0, -1
D) 1,1
D) 1,1
55.  Which of the following is not true ? 55, F A 9 ¥9 99 T
. an n
n—e ! o
l/n
(B) ,{E{l (" +n+1)" = B) lim (> +n+1)"" =
n—>o0
C . 1 ! . 1 i 1 n 1 n+l
© ,%fl 1+; :il_rfo 1+; © lim(1+—) :lim(1+—)
n—>co n n—>oco n
1(1 1 n
(D) lim—(—+—+~--+ )=0 D) fim il oo
=23 ntl O mo273 ntl
56. Letf: IR IR be defined by 56. #wHTf:IR IR,
X — | X | , x< 0 x——l.)é'l, x<0
S(x)= X f(x)= X
x> +2, x>0 x> +2, x>0
Then f is % g uRwifiE 8 da £
(A) Discontinuous at origin (A) 7o fog W e1Hdq
(B) Continuously differentiable (B) Tdd ®9 ¥ EFHeHA
(C) Not continuously differentiate (C) 9ad ®9 § 3Thag el
(D) Not differentiable (D) AoheE &
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2 ! 2 .1
X COs — x” sin ﬁ
57. Let f(x)= X and _ X
1 sin 1 g(x)= COS X
Then
() lim £(x)=0=1lim g(x)

58.

(B)

}Cii% J (%) does not exist but }}B}) g(x)=0

©) }Cl_f:}) S(x)=0 but }CIB?) 8(*) goes not
exist

(D) Both the limit, 1M /(x) 4nq 1M &(x)

do not exist

Let X = G[O0, 1] be the space of all complex
valued continuous functions defined on
[0, 1]. Then, for x X, which of the following
is not a novm on X ?

00: t
() [Ixll = max [x ()]

1 2
B) [xlh =(J|x(t) ' dt]
0

1 1/2
©) r|xuz=(ﬁx<r>fdr)
0

1
D) xlly=[lx ()] dr
0

A-072 / PHET-423
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57.

58.

x2 COSl
A f(x) = X 3R

sin 1XI

g(x)=
COSXx

qas

(o) im0 =0=lim g(x)

lim f(x) gfeea faeta € @fss

(B)

(€) lim f(x)=0 wfee lim g(x) sifere

fodm

(D) = e, lim £ s lim g(x)
i e @

H @ X = G[0, 1] ¥R @f\g WM 9w,
[0, 1]. W YRwfoq, 9ad el &l e
B 99, x X, % fau frafafes § @ @
X R uF TH TE #?

| x|l = max |x(¢)]
1e[0,1]

(A)

1 2
(B) ||x||1:(_[|x(l«)|1/z dt)
0

1

1/2
©) ||x||2=(j|x(t>|2dt)

0

1
D) lx o= [lx ()| de
0

P.T.O.



59.

60.

61.

A-072 / PHET-423

Let f and g be functions defined on [0, 1] 59,

as follows :

I, xisrational in [0, 1]
f)=

0, xisirrational in[0,1]

and

1 . . .
xsin—, xisrational in [0, 1]

g(x)= X
0, x is irrational in [0, 1]

Then
(A) g is riemann integrable but f is not

(B) f is lebesgue integrable but g is not
lebesgue integrable

(C) g is lebesgue integrable but f is not
lebesgue integrable

(D) Both f and g are lebesgue integrable

Which of the following series converges 60

uniformly on [0, 1] ?
xl’l

A D~
n

® Y5
n

(C) 2 nx

n+1

o Yerhx +nl) i

Let S = {(x, x,, x,)
Then dimension of the subspace spanned by
Sis:

A) 2
B) 3
©) 1
D) 0

(16)

1IR3 | |)Cl| + Xz = 1} 61.

UM ST £ 3R g %o [0, 1] W T8 FhR
iy =

roy=ll uofem 2 [0,1] H
Y7o, x ewfEmd [0.1] W

SN

x U e [0,1] #H
sfigg & [0,1] ¥

1
X sin —,
g(x)= x
0, X
qad

(A) g faH wHeRem € dfed
2

(B) f i wHmea € ofed ¢ & ®

(C) g ofie UHEherE ® ofehd f ofi&
g T8
(D) T f AR g o wEEherE @

frefefaa & =M 99 [0, 1] W 99F&Y 9
sifEr 22
xn
)
>

n

n
>

n+1

(A)

(B)

©)

D) z(n+1)x

n

A f& S = {(x, x, x) IR | |x|+x, =1}
a9 S g fo=nfgq Sumwfe &1 SREE
?

(A) 2
B) 3
< 1
D) 0



62.

63.

64.

65.

Let T : IR* IR* be a linear transformation
defined by T(x, y, z, V) =(x -y, y -2z, 2-V,
v — x). Then rank (T) is :

(A) 1
B) 2
< 3
(D) 4
Let B be a basis of the vectorspace. V =

IR* Let vV be any vector. Then, which
of the following is correct ?

(A) v
(B) B
(C) Span (B~ {v}) = Viff v
(D) Span (V ~B)=V

span (B)
{v} is linearly in dependent

span(B)

Let P,(IR) be the vector space of all real

polynomials of degree not exceeding two.
Let T : P,(IR) P,(IR) be defined by

Ty =L
Then T is

A)
(B)
©)
D)

Diagonalizable
Not diagonalizable
Invertible

None of these

Let A be a 3 x 3 square matrix with
eigenvalues 1, 2 and 3 respectively. Then
A!is given by :

(A) é(A2—6A—III)

(B) é(A2—6A+III)
() 1—11(A2—6A—6I)

(D) %(A2—6A+6I)

A-072 / PHET-423
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62.

63.

64.

65.

A1 T : IR* IR* T e &Y=,

T, v, z, V) =& -y, y—-2,2—-V,V—X).

g/ aRefud 21 T4 rank (T)%

A) 1

B) 2

) 3

(D) 4

M1 B Wiew TEiE V = [IRY. 1 T o6 2|

T vV HE TH 9Ew 21 ¢, fefafad

d ®wE W EE ©?

(A) v span (B)

B) B (v} fawE @ &

(C) Span (B~ {v}) = V 3§ &R ®aa afg
v span (B)

(D) Span (V ~B)=V

HH P(IR) fgomd ok & wsft amforsk srgual
1 Wik TAfe 21 WA T : P(IR) P,(IR)

df (x)

dx

g R g1 W T @
(A) STEIHESEA
(B) TRIHARESES Al
(C) I

(D) T ¥ HE T

T(f(x) =

U A Th 3 x 3 1 & g8 AW 1,
2 3R 3 oS AF ® WY Bl dd A fEm
S 8, % gN

(A) é(A2—6A—111)

(B) é(A2—6A+111)

1

— (A —6A—-61
11( )

©)
1
(D) (A" =6A+6D)

P.T.O.



66.

67.

68.

69.

A-072 / PHET-423

2 -3 1
The matrix [-3 2 4

1 4 -5
the quadratic form

(A) 2x* + 2y* — 52 + 6xy — 8yz + 2zx
(B) 2x? + 2y* — 52> — 6xy + 8yz + 2zx
(C) 2x? + 2y* — 5722 — 6xy — 8yz + 2z«
(D) 2x* + 2y* — 57 + 6xy + 8yz + 22x
Let z,, z, and z, be three complex numbers, 67.
such that | z | =]z | =]z | =1 and
1
|z, +z,+ 2z, | =3. Then |-+ -+ is
2Tz oz
(A) 1
(B) 2
© 3
o L
2
Which of the following is analytic ? 68.
(A) flr) =z
B) flz2)=z
©)  f(z)=e7

(D) None of these

Let f: IR IR be an infinitely differentiable 69.

function such that |[f(x)] = 2. Then g(z) =
flx) +isinyis

(A) Analytic
(B) Entire

Nowhere differentiable

©)

(D) None of these

(18)

corresponds to 66.

2 3 1
qage |3 2 4| ¥mw T fgIm wew
& 1 4 -5

(A) 2x* + 2y* — 52 + 6xy — 8yz + 2zx
(B) 2x* + 2y* — 52> — 6xy + 8yz + 2zx
(C) 2x* + 2y* — 5722 — 6xy — 8yz + 2z«
(D) 2x* + 2y* — 57 + 6xy + 8yz + 22x

Wzl,zz?::ﬁTz3Fﬂ_~l Wﬂmﬂ'@ﬁ
g fE g =]z]=]z]=13nK

I 1 1
|z, + 2, +z, | =39 [+t g
21 Z3

(A) 1
(B) 2
©) 3
o 1
2
frefefad § S dvafs 22
(A) flz) = |7
B) f(z)=z
©)  f(z)=¢%
(D) T 9§ iz T

AT f: IR IR < Tashed o U@l §
()] = 2. T g(z) =fix) +1i siny%

(A) vt

(B) TR

(C) =& it sEFHeHT &l

(D) ™ A HIE T



70. Let C:z(r) = €', 0 <t < 27, be the unit

1
circle. Then values of the integrals Cﬁ; dz
1 C
and Cﬁz_z dz respectively are
C
0, 2mi

2wi, 0

(A)
(B)
©)
D)

0, mi

i, 0

71. Let f: {z || < 1} be an analytic

function such that (1 + i) = 1 — i. Then
AL +1i)is :

(A) 2
(B)
) 1-i

2

D) 1+

72. Let GL(n, F) be the group of all invertible

matrices of order n with entries in the field F

under matrix multiplication. Then the group
GL(2, z,) is :

(A) Abelian
(B) Cyclic

©
(D)

Non abelian

None of these

73. Let R be a relation from A to B, where A
and B are non empty sets. Let R(a) = {0 B|
(a, b) R}. Then which of the following is

not an implication of piegeon hole principle ?

IR |

(A) a A,| (a)|—|A|
R|

®) a A |R, <2
|Rea | Al

_ R

C b B,|R1<b>|-%
_ B

D) b BAR%mL%
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70.

71.

72.

73.

'J:I'FITC‘z(t)—e“O_

2#337@313

%ﬁlaamﬁh—eﬁqg dZ%ﬁTCﬁ dz % W\
ELNIP

(A) 0, 2mi
B) 27,0
©) 0, m
D) w0

LIE I {z || < 1) @& tw
avelfier wed ® TR AL +4i) =1 - i @«
fl+0)®

(A) 2

B) 2

© 1-i

D) 1+i

A GL(n, F) Fite n % Gt Fehmoia T1egel,
1 ot fafedi ®iees F U €, 38 oM |
e 81 T 9E GL(2, 7)) ©

(A) swEfera

(B) =hF

(C) -TH-3mferaA

(D) T § Hg TEl

TR, A4 BH Th T €, Sel A 3B
ANFH =9 T A R(a) = {b B| (a,
b) R}.dd Trefafad § 4 wF fUsHe
fagra @ weftfa =& ' @2

|R|

(A a A, |Rylz2—
AN

R
B) a A |R(a)|—| |
|A|
- IR |
(C©) b B, |R7p|2=
|B
|B|

D) b B, |R b)|<
IR |

P.T.O.



74.

75.

76.

77.

78.

Let G be a group and let a G. Then the
smallest subgroup of G that contains a is:

(A) Finite and abelian
(B) Cyclic

(C) Finite and cyclic
(D) Non abelian

The number of group homomorphisms from
L, to L,x L,is

(A) 3

(B) 4

© 0

(D) 1

The number of subfields of the finite field F
containing 27 elements, is :

(A) 3

B) 2

©) 1

D) 9

Let G be a group with |G| = 45. Then G
has

(A) Unique sylow-3-subgroup of

order 3
(B)
©
(D)

Unique sylow-5-subgroup of order 5
No proper normal subgroup

None of these

Which of the following is a field ?

(A) Q[x)/<x*-5x+6>

(B) Q[x]/<x*-6x+6>
©)

(D)

R[x]/<x* —6x+6>

R[x]/<x* —5x+6>
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74.

75.

76.

77.

78.

A G T T8 € SN AMT ¢ G T a &l
@ a1l G 1 T STHUE ©

(A) URfHd e eterefiEd

(B) =kl

(C) duRfma &R ===

(D) 9 SAeeEA

L, ,97,x 7, 9 9 GHHIAST w1 g&m
2l

(A) 3
B) 4
© o
(D) 1

27 999 9l ®ice F & hal SUBIeS! &l
e ©
(A) 3
B) 2
<o 1
D) 9

T G UF T8 8, WA H |G|=45 T G &
g

(A) Afgdta foefl-3-3u9qe, 3 hife
(B) fgda foe-5-3u9mg, 5 ife &
(C) =i 3faa Ade Swage Tl

(D) ¥ ¥ =K &

frafafed § 9 =6 wies 72
(A)

Qx]/<x*=5x+6>

B) Q[x]/<x*-6x+6>
©)

(D)

R[x]/ < x* —6x+6>

R[x]/<x* =5x+6>



79.

80.

81.

82.

83.

A-072 / PHET-423

Let X = {a, b, ¢, d}. Then J = {0, X, {a}, 79.

{a, c}, {a, d}} is

(A) A topology on X
(B) Not a topology on X
(C) A subset of X

(D) None of these

A topological space X is T, -space iff every 80

singleton subset of X, is :
(A)
(B)
©
(D)

Open
Closed
Both open and closed

None of these

X=1x1 x1I x
[0, 1] with usual topology. Then X

n

1S:

(A)
(B)
©)
(D)

Disconnected
Compact
Not compact

None of these

Let (X, J) and (X, J,) be two topological

spaces. Then a one-one and onto mapping 82.

f: X Y is a homeomorphism. Iff

(A) fis continuous
B) f(A)c f(A)

© r@=7a)
(D) None of these

dy _
The initial value problem ;- = ﬁ y(1)=2
has

(A)
(B)
(©)
(D)

83.

No solution
Unique solution
Infinitely many solution

None of these

(21)

..... , where each 81.

W X={a,b,c,d}.d)={0, X, {a}, {a, c},
{a,d}} @

(A) X W TH Zdrerst

(B) X W Tk drerst &l

(©) X1 Th FTHI=A

(D) =9 ¥ ®E &l

T iR gafe X, T -g9fe g i v
Fad AR X T Thel SO §
(A) foga

(B) W

(C) <l faga @R dad

(D) = 9 = T

aA ff X =1 xL xL x ..., SRR ED
1 =[0,1] & T W= i@t ¢l 7@ X

g

A) fa=sfa

(B) iR

(C) widae &
(D) T ¥ wE Tl

(X, ) R (X, 1) A AR wafe
2 q9 TF ThHHl R AESEH  WdrEso
f:X Y Us edEmieen ©oaf @ik
Faa A
(A) fo@
B) f(A)c f(A)
©) f(A)=f(A)
(D) T ¥ @l &l
b _y
YR HH §HE A Jx y(1) =2 @l
?
(A) wI§ BA TRl
(B) Afgd™ =&«
(C) 3H< ®9 4 H: &
(D) =9 ¥ HE &

P.T.O.



84. The most general function N(x, y) such that 84.

85.

86.

A-072 / PHET-423

1 X
the equation (—2 7t —3J dx + N(x, y)dy =
. .\ X y
0 is exact, is

2 3x
(A) —5+—F+0()
xy y
2 3 x°
St 55 +00)
B) ¥y 3 =
2 3%
- 00)
© 72,7 o(y
22X
— -S54 00)
D) 5730
The Sturm-Liouville problem 8s5.
ﬁ +A%y=0
dx’
y©0)=0,y(m=0

whose eigen vectors are

(A) sin (,Hl)x, n=0,1,2, ..
2

(B) cos (n+l)x, n=0,1,2, ..
2

(C) sinnx,n=0,1,2, ..
D) cosnx,n=0,1, 2, ..

The x solution to system of differential

equation 86.
&
a0
d
D x=e®
dt
is x
t 2t
e 2e
A x=c sin(t+c)+ —+
(A) , sin ( ) B
t 2t
e e
(B) x=c¢, cos (t+cz)+5—?
t 2t
e e
(C) x=c¢, cos (t+c2)—3—?
. t 2t
(D) x=c¢ sin(+c,) - e_+e?

(22)

a9 A% Fad N(x, y) To1 81 foh aefteno

1 X
( > 2"'—3] dx + N(x, y)dy = 0 SIS
Xy y

@ 2+ 40
vy
2 3

(B) y+5;—+¢(J/)
23X

(©) ;—Ex—éﬂfq)(y)
2 2x

(D) o 3, +0(y)

wH-fogfaa waen

dy+7u2 =

dx*

y©0)=0,y(m)=0
g meem afw €

(A) sin (,Hl)x, n=0,1,2, ..
2

(B) cos

(C) sinnx,n=0,1,2, ..
D) cosnx,n=0,1,2, ..

n_l’_l x,nzo, 1,2, ves
2

@_ —et
a7
d
Dy x=—e¥
dt
. e 2e”
(A) x=c¢ sin(t+c)+ —+
2 5
t 2t
e e
(B) x=c¢, cos (t+cz)+3—?
t 2t
e
(©) x=c, cos (t+cz)—5—?
D) x=c sint+ec)— ¢ _ €
1 2 —+—
2 5



87. The general integral of the partial differential 87. A1 f31=+ AdEd FATHITT

equation (x — y)p + (y —x —2)g =z is : (X—Y)p + (v — x — 2)q = z 1 AIF GHHA
. 2l
X—-y+z
A) Ol x+y+z—7F— =0 Yz
z (A) (]) x+y+z—2 =0
X—y+z
(B) O|x-y-z 2 =0 X - y+z
z B) Olx—y-—z,—5— (=0
© [0} x+y+z,M =0
22 (C) ¢ x+y+Z X+y+Z)=O
X+y-z
(D) O\ x-y+z—75—|=0 ty-z
z (D) Ol x—y+z,—— (=0
88. The partial differential equation
) , ) 88. 3AIfYTeh 3Tkl HHIhIUT
du Jdu 0 u
+ +3 -54=0 ;
ox*  Oxdy ayz 18 u  du o’u
Tt o5 +3—-54=0 2
(A) Hyperbolic ox Xdy  dy
. (A)  AfdUEeTEHE
(B) Parabolic
(C) Elliptic (B)
(D) None of these ()
(D) =9 ¥ @ &

89. In finding complete integral of zpqg =p + g
the Charpit's equations are :

89. zpa=p+qg & T FARA TG FH H

dx  _ _dp dq it & TR @
& T -4 _ 4
9p pyY
ax_ _ . _dp _ dq
& __... __dp _ dq (A zg-1 ip  pq
B) 2,1 T
dx _ ...__dp _ dq
(C) dx = eeenes — dp — dq (B) Zq—l _qu _qu
zq -1 -¢’p -p’q
© & .- _
o “Eooo @ p— ST
zq—1 ip -pq
(D) = S
4= gp -pgq

A-072 / PHET-423 (23) P.T.O.



90. To find root of fix) = 0, Newton-Raphson  90. fix) =0 &% T Wd HH hl, =T 198

formula is : - 3
(A) %H:%——%%% (A) aﬂzn—fgﬁﬁ
® =, - =5 ® =, - £
©) nﬂ=m+—%%% ©) mﬂ=%+f§gﬁ
(D) Ter=x+ % (D) Tpi=x,+ %

91. Which of the following is not an interpolation 91. frefafga & @ &M X dievH I Al

formula : 2
(A) Lagrange (A) U
(B) Hermite (B) w@Hize
(C) Gauss-Seidal (C) Tg-Hrea
(D) Spline (D) Hwred
92. The external of the functional 92. THIHE T AMGETE T
/2 n/2
{ (v = yP)dx, y(0)=0, y(m/2)=1 [ 072 =3P, 50)=0, ym/2)=1
(A) y =cosx (1:) y = cos x
(B) y=sinx (B) y=sinx

(C) y=cosx+sinx (C) y=cos x + sin x

(D) y=cosx—sinx (D) y =cos x — sin x

b

2 b
93. The extremal of the functional _[ 1+ ™" dx 93. FacTE J.\/l+ V2 dx = Afgaret ©

is a
(A) y=cx’+g (A) y=cxX+c
B) y=cx +c B) y=cx+c
C) y=cx+e, © y=cx+e

D) y=cxX +¢, ©) y=cs e,

A-072 / PHET-423 (24)



94.

9s.

96.

Solution of the integral equation

1

Yo =1+ -0 y0de
0

(A) y(x) =—(6x+4)

1
(B) Mx)==-Z(6x+4)

6
(©) y(x)= E 2x+ 1)

3
(D) y(x)= T (2x+1)

Suppose A and B shoot a target simultaneously.
The probabilities of A and B hitting the

target are é and i respectively. Then the
probability that at least one of them hits the
target is :

10

32

1

32

11

32

21

32

(A)
(B)
©
D)

Let X be a random variable with a distribution
of probability such that the variance &7 is
finite. Then the Chebyshev's inequality is :

(A) P(|X—M|2kG)S%Vk>O

(B) P(|X—M|2k62)sk—12Vk>O

(C) P(|X—M|2kG)SkI—ZVk>O

(D) P(|X—M|Skc5)2k1—2Vk>O
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94.

9s.

96.

AR GHIh 0]

1
YO =1+ [ =0y dt gy o 3
0

(A) y0) == (6x + 4)
1
(B) Mx)=—-Z(6x+4)
6
(C) y(x)= R} (2x+ 1)

3
(D) »(x)= 3 (2x+1)

o R A SRBEY § T @&d &l 9ed
%’|AaﬁtB$a&aaﬁﬁaﬁﬁq®wﬁ

aﬁil%lwmﬁﬁwﬁm

w@awﬁﬁaﬁqﬂaﬁ%
10
32
1
32
11
32
21
32

(A)
(B)
©)

D)

qA X Tk F5e8l w8, W @ gHe!
ifgewa faaeo @ & fo 9fEw o aftfad
2 @ SdNE @ o ©

(A) P(|X—M|2kc)S%Vk>0

(B)

P(|X—M|2kcz)si2v1c>o
k

1
(@ P(IX—Mlzkc)sPWoo

1
(D) P(|X—M|SkG)ZPVk>O

P.T.O.



97.

98.

99.

100.

—(x+y)

Let /(%)= {e .

joint probability density function of X and
Y. Then P(X < 2) is :

x=20,y2>20
be the
elsewhere

(A)
(B)
© 1-=

(D)

The characteristic function of the poisson
XA
e " A

r!

distribution P(X = r) = ,r=0,1,2,

...... is
(A) e (e -1)
B) e (¢ +1)
(©) e ("= 1)
(D) e (e"+ 1)
Suppose in the starting simplex table all the

elements of some column vector are ‘< 0’.
Then the given LPP has :

(A) Bounded feasible region
(B) Unbounded feasible region
©)

(D) No basic feasible solution

No optimal solution

The dual variables of the primal problem
Maximize Z = 3x, + x, + 2x, — x,
subject to

2x, —x, + 3x, + x,= 1

X, +x,—x,+x,=3

X, X, = 0
x, and x, are restricted are

(A) Non negative
(B) Unrestricted
(C) Positive

(D) Negative
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97.

98.

99.

100.

—(x+y)

e , x>20,y>0
T ()= Y
0 , elsewhere

Y. ®1 HgH WEAEd S Hod €1 qd
P(X < 2) &:

(A) —
1
®) 1--
1
© 1-—
e
1
D) -—=
e

(A) € (e - 1)
(B) € (e+ 1)
©) &
(D) &

1 TR Targerey areht ¥ fof wey gfewn
% WX feFE ‘< 0’ €1 a9 3 T LPP %
I ?

(A) 9§ gET &

(B) frds gwm &=

(C) ®E WAlhp®= TA -l

(D) ®E I g ' el

JIHA FHHET

Maximize Z = 3x, + x, + 2x, — x,

subject to
2x1 -x, + 3x3 +x,=1
X+ X, —x, +x,= 3
x,x, =0

x, ¥R x, Wfdafo & <ga =’ €

(A) STHITHR

(B) omfasfea

(C) YTH%R

(D) ®&UMHR
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Four alternative answers are mentioned
for each questions as A, B, C & D in the
Question Booklet. The candidate has to
choose the most appropriate and correct
answer and mark the same in the OMR
Answer sheet as per the direction:

Example :

10.

11.

12.

13.

® @® © O©
® e @ O
@« ® @ O O

Illegible answers with cutting and over-
writing will be cancelled.

In case the candidate does not fill the
appropriates circle in the Answer-
Sheet and leave blank 'Zero' mark will be
given.

Q1

Q2

The candidate has to mark answers on the
OMR Answer-Sheet with Black or Blue
Ball Point Pen only Carefully as per
directions. Do not use lead pencil.

The examinee will make sure that OMR
Answer-Sheet is handed cover to the
invigilator before leaving the examination
hall.

Rough work, if any, should be done on the
blank page provided for the purpose at the
end of Question booklet.

Write your Roll Number and other required
details in the space provided on the title
page of the booklet and on the OMR
Answer-sheet.

To bring and use of log-book, calculator,
cellular phone & electronic devices in
examination hall is strictly prohibited.

In case of any discrepancy or difference in
English and Hindi Version of Questions in
Booklet, English Version shall be treated/
taken as final.

The examinee may carry the Question
Booklet after the completion of
Examination.

University will not be responsible for
incorrect entries in the OMR sheet by
candidates.
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Y-SRI | Ik WRA o IR HrIfad 3w
g (A, B, C & D)I qdeneff =i 7 =ri faemedi
¥ U qag TE a1 o UG S Bl
Bl ST i R-3e # grafea g9 den o
=1 gohR 9T ®

EEEUI

10.

11.

13.
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379fad SW I U6 SW 5= w1er a1 a<an T
2, T = T s

g wlemeff R-ve ¥ IugE Mo I AL
Tl B 3R AER-3Me I Eeft Big 2ar 7,
‘I’ e T_E fehar S

et H T ® IW OMR ARR-IM2
R FaA HA AT A oA @Ee 99 d
frdemgaR siferd & g Ufaer w1 g =
w

e H FEIRG W Tl Hed Bied ¥ @
Tdemeff 1 OMR T-IR-¥ie e & 9™
Afardd: ST T BN

Theell 1 T &, T9F IR & T H,
W % & fou I et oS W g s
Bl

JY-GRehT o HEAYSS W qe OMR STR-¥fe
R T T\ § oismie qon o= faeaxm
T

e el W Ao, hoshelel, HegeR HH
qA ToARAeh SUHION & ST ql ST

ST T afsd @l

TeA-GfeR § TR & Tt den SAUS STas
¥ It w1 fa=rar o€ St © o ue fofa §
AUST =l B wEl/eify A S

qhenell Then EIfa & ovE gRA-gRaR
AT WY A ST Hehd B

favafeamem OMR 3 W AEEHl gR o
SIEEILUR: e et a e el IR

Q2

Q3




