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Part -A
Section | (Research Methodology)

An essential criterion of Scientific study is:

(A) Belief (B) Value

(C) Objectivity (D)Subjectivity

Which of the given languages is not commonly used for Al?

(A) LISP (B) PROLOG

(C) Python (D) Perl

In which part of the research report would a reader first come across the
important conclusion of the report?

(A) Discussion (B) Conclusion

(C) Abstract (D) Introduction

Which of the following is true about the reference section of the research report?

(A) Key references of the citations are listed in the reference section.

(B) All the report's citations must be listed in the reference section.

(C) There are no strict guidelines about which citations are to be included in the
reference section.

(D) The author can decide on the citations to be included in the reference

section.

If ZIP =198 and ZAP = 246, then how will you code VIP?

(A) 174 (B)222

(C) 888 (D) 990
45, 54, 47, ------, 49,56,51,57,53

(A) 48 (B) 50

(C) 55 (D) 59



10.

11.

12.

Consider the following series:

ABCD------XYZ|Y X----BA|BCD----YZ|Y X----CBA|BC----Y Z----
Which letter occupies the 1000™ position in the above series?

(A)B (B)C

(€)X DY

LATEX is an open-source software for:

(A) Type setting and document creation

(B) Checking Plagiarism

(C) Statistics and graphics

(D) None of the above

Which of the following is a measure of central tendency?

(A) Mean (B) Variance

(C) Standard Deviation (D) Quartile Deviation
If the correlation coefficient is -1, the relationship between variables is:
(A) Perfect and positive (B) No relationship
(C) Perfect and negative (D) Non-linear

Which statistical technique is used to measure the degree of relationship
between two variables?

(A) ANOVA (B) t-test

(C) Chi-square (D) Correlation
Which of the following pairs is mismatched?

(A) Historical method — Past events

(B) Survey method — Present conditions

(C) Experimental method — Cause and effect

(D) Philosophical method — Numerical data
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13.

14.

15.

16.

17.

18.

19.

Which one of the following is not a type of hypothesis?
(A) Null (B) Directional

(C) Research (D) Descriptive

In action research, the hypotheses are generally based on:

(A) Literature review

(B) Field experiments

(C) Causes of the problem under the control of the investigator

(D) Theoretical assumptions
What is the null hypothesis (Hq)?

(A) A hypothesis that the data supports
(B) A statement of no effect or no difference
(C) A hypothesis that must be true

(D) A statement that is always false
Which of the following is a Type | error?

(A) Accepting a false null hypothesis
(B) Rejecting a false null hypothesis
(C) Accepting a true null hypothesis
(D) Rejecting a true null hypothesis

Which test is used to compare the means of two independent samples?
(A) Z-test (B) Paired t-test
(C) Independent t-test (D) Chi-square test

In hypothesis testing, if the sample size increases, the power of the test

generally:
(A) Decreases (B) Increases
(C) Remains the same (D) Is not affected

Which of the following tests is used for categorical data?
(A) t-test (B) Z-test

(C) Chi-square test (D) ANOVA
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20.

21.

22.

23.

24,

25.

Which test is appropriate when comparing more than two group means?
(A) Z-test (B) t-test

(C) Chi-square test (D) ANOVA

Ethics deals with

(A) Nature of knowledge about the world

(B) Nature of the things that exist in the world

(C) What is Determinism and Free will

(D) None of the above

R is an open source software for:

(A) Checking similarity (B) Checking Plagiarism
(C) Statistics and graphics (D) None of the above
Conclusions of a thesis should be written in :

(A) Present Tense (B) Past Tense

(C) Past continues tense (D) None of the above
What does a low p-value (typically < 0.05) indicate?

(A) Strong evidence against the null hypothesis

(B) Strong evidence for the null hypothesis

(C) Weak evidence against the null hypothesis

(D) The null hypothesis is always true

The power of a hypothesis test is defined as:

(A) The probability of making a Type | error

(B) The probability of making a Type Il error

(C) The probability of rejecting Ho when Hy is false

(D) The probability of accepting H1 when Hj is false
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26.

27.

28.

29.

30.

Code: 73

Section -11 (Subject Concerned) Mathematics

Which of the following is correct?

A>T 0<x <l B):>251 0<x<®
T x 2 T X 2
C2<™c1 0<x<t D)2<®ES 1, 0<x<?
T x 2 T X 2

A function f is continuous in the interval[0,1], and assumes only rational values in
the entire interval. If f(x) = %when X = % then
(A) f(x) =1, everywhere B) f(x) = % everywhere

O flx) = % nowhere (D) None of these

Let G = {Z € C | z" = 1 for some positive integer n} Then, under multiplication
of complex numbers,

(A) G is a group of finite order

(B) G is a group of infinite order, but every element of G has finite order

(C) G isacyclic group

(D) None of the above

Which of the following statements is false?

(A) The polynomial x? + x + 1 is irreducible in Z/2Z[x]
(B) The polynomial x? — 2 is irreducible in Q[x]

(C) The polynomial x? + 1 is reducible in Z/5Z[x]

(D) The polynomial x? + 1 is reducible in Z/7Z[x]
Consider the following differential equation

x(ydx + xdy)cos% = y(xdy — ydx)sin%

Which of the following is the solution to the above equation (k is an arbitrary

constant)?

Xnc? — Xsin2 =
(A);cos;—k (B)yslnx—k
©) xycos% =k (D) xysin% =k



31.

32.

33.

34.

35.

Code: 73

Solve y"" +y = secx.

(A) (¢4 + In cosx)cosx + (¢, + x)sinx
(B) (c¢; + In tanx)cosx + (¢, + x)sinx
(C) (cq + In cosx)sinx + (¢, + x)sinx

(D) (¢4 + In cotx)cosx + (c, + x)sinx

According to the classification of second-order linear partial differential operators,

the operator

0%u 0%u 0%u -

e Yoxay +5 97 What type is it?

(A) elliptic (B) parabolic

(C) hyperbolic (D) none of these

Let u(x, t) be the solution to the following initial value problem:

0’u  9%u ou

Freiire il 0,x € R, u(x,0) =uy(x),x € R,E(x,O) =0,x ER

If uy(x) vanishes outside the interval [—1, 1].Find the interval outside which
u(x, t) vanishes, which t > 1.

(A) [-2t,t] (B) [- (¢t + 1), (¢t + 1)]

©) [-t/2,t/2] D) [-2t+ 1), (2t + 1)]

Simpson’s rule gives the exact value of | 01 p (t)dtfor every polynomial of degree

less than or equal to
(A)1 (B)2
€3 (D)4

The functional

1
f "+ G+ 290" +hexyy' +y?) dx,
0

y(0)=0,y(1) =1,y'(0) =2,y'(1) = 3.

Is path independent, if k equals

(A)1 (B)2
€3 (D) 4



36.

37.

38.

39.

40.

Code: 73

1 0 6
LetA=1|3 1 0] € GL(3,Z;).Then the number of eigenvectors corresponding
4 0 6
to an eigenvalue 1 = 1:
(A) 6 (B) 13
(C) 48 (D)1
&L 0 o0
Let & be the primitive third root of unity. DefineavectorA=| 0 1 0.
0 0 ¢

Define a vector V = (V,V,, V3) € R3. Define |V|, = /|VAVT|, where VT is the

transpose of V. If w = (—1,1,1), then | w |4 equals

(A)0 (B)1
(€)-1 (D)2
Value of the integral 1 = [ __ % dz, where

(A) 6mi (B) 2mi
(C) 4mi (D)0

Let T: R* » R* be the linear map satisfying, T(e;) = e,, T(e,) = e3, T(e3) =
0, T(ey) = e3. Where {e;, e,, e, e,} is the standard basis of R*. Then:

(A) T is idempotent (B) T is invertible

(C)p(1) =3 (D) T is nilpotent

Let f: C — C be a complex function given by f(z) = u + iv, v=3x y2 Then:
(A) f can’t be analytic for any choice of u

(B) f is analytic for any choice of v

(C) f is analytic for a suitable choice of u

(D) v is not differentiable in x and y



41.

42.

43.

44,

45.

Code: 73

Which of the following conditions on a group G implies that G is abelian?

(A) The order of G is p3 for some prime p

(B) Every subgroup of G is cyclic

(C) Every subgroup of G is normal

(D) The function f: G — G defined by f(x) = x~1 Vx € G is a homomorphism

LetRz[Ccl Z

(A) I is a subring but not an ideal

a b

]:a,b,c,d €ZandI = [C d :a,b,c,d € 3Z. Then:

(B) I is an ideal of R with | ~|= 81
(C) I is an ideal of R with|~ |= 64

(D) R/I is an integral domain with cardinality 64

For the diffusion problem:
Up = Uy, u(0,t) = u(m, t) = 0,u(x,0) = 3sin2x

the solution is given by:

(A) 3e~tsin2x (B) 3e~%sin2x

(C) 3e *sin2x (D) 3e~%tsin2x
AL

<(x3 + X2 +1)>

(A) Afield having 8 elements (B) Afield having 9 elements

(C) An infinite field (D) Not a field

Consider Z; as field modulo 5 let f (x)=x"+4x"+4x®+4x*+x+1. Then the

zeros of f (x) over Z are

(A) 1 and 4 (B) 2 and 3

(C)1land2 (D)1land 3
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46. Let G denote the group of all the automorphism of the field F,, that consists of

3'% elements. Then the number of distinct subgroups of G is equal to
(A) 4 (B) 3
(C) 100 (D)9

47. The number of subfields of a field cardinality 2'* is
(A)2 (B) 4

©)9 (D) 100
48. If x"y* is an integrating factor of the differential equation,
y(1+xy)dx—x(1—xy)dy =0 then the ordered pair (h,k) is equal to
A) (-2,-2) (B) (-2,-1)
©) (-1,-2) (D) (-1-1)

49. Let y(x) be the solution of a differential equation x* %4‘ 4%y +sinx=0
X

y(7)=1x>0 then y[%) is

10(1+ ~* 12(1+ ~*
(A) # (B) #
T T
14(1+ 7* 16(1+ ~*
o H) o )
T T
50. . . dy . V3 empict
The solution of the equation PV (sin2x)y*® satisfying y(0)=0
(A) y(x)=0

(B) y(x):—\/zi:sinax
(C) y(x)=—\/§sin3x
(D) y(x):—\/%cosSx

10
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Part - B (Descriptive)
Research Methodology

(4 x 5 =20 marks)

. Briefly explain what the scientific methods are?
. What do we mean by plagiarism? Give the names of two softwares that are

used in plagiarism checks.

Subject Concerned

. Consider an analytic functionf:C — C. Then, which of the following

conditions imply that f is not one-one?

(a) suprange | f(2) I=1 f(0) |
(b) f(2) never touches the liney = x + 3

© fz+D)=fz+i)=f()VzeC
(d) f has no singularity in C U {oo}

. @ LetU={peP,(F): I_llp=0}.Findabasisfor u.

(b) Extend a basis in part (i) to a basis of P,(F).

11
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