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Code: 74

Part A
Section -1 (Research Methodology)

An essential criterion of scientific study is called

(A) Belief (B) Value

(C) Objectivity (D) Subjective

is systematically conceptual structure of interrelated elements in some

schematic form

(A) Concept (B) Model

(C) Facts (D) Variable

Research conducted to find solution for an immediate problem is

(A) Fundamental Research (B) Analytical Research
(C) Survey (D) Action Research

A research which follows the case study method is called
(A) Causal (B) Qualitative
(C) Clinical or diagnostic (D) Analytical
Research through experiment and observation is known as

(A) Clinical Research (B) Experiment Research
(C) Laboratory Research (D) Empirical Research

Which of the following is an example of primary data?
(A) News Paper (B) Book
(C) Journal (D) Census Report

A hypothesis which develops while planning, the research is

(A) Relational Hypothesis (B) Null Hypothesis
(C) Working Hypothesis (D) Descriptive Hypothesis
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8)

9)

10)

11)

12)

13)

14)

Converting a question into a researchable problem is called

(A) Solution (B) Problem Solving
(C) Problem formulation (D) Examination

The method by which a sample is chosen

(A) Unit (B) Design

(C) Random (D) None of the above
The first step in formulating a problem is

(A) Statement of the problem (B) Gathering of Data

(C) Measurement (D) Survey
Which criterion in qualitative research addresses the believability or trustworthiness of
the study's findings?

(A) Transferability (B) Credibility

(C) Internal validity (D) Confirmability
The approach in which researchers use the existing data to create groups for comparison
is called

(A) Quasi-experimental (B) Operational
(C) Experimental (D) Ex post facto

Which of the following methods is used in empirical researches ?

(A) Inductive method (B) Deductive method
(C) Scientific method (D) Initiative method

Which of the following statements is correct about questionnaire?

(A) A technique for collecting data (B) An expensive method to collect
data
(C) Large amounts of information can (D) none of the above
be collected



15)  SPSS software can also detect the magnitude of

(A) Plagiarism (B) Research ethics
(C) Study design (D) Literature review

16)  Find the odd one out in the set: {19,37,21,17,23,29,31,11}

(A) 21 (B) 29
(C) 37 (D) 23

17)  Which one of the following shapes can be used to tile a flat plane (completely covered
by repeating), extending to infinity in all directions, without leaving any empty spaces
in between them? The copies of the shape used to tile are identical and are not allowed

to overlap.
(A) Circle (B) Regular octagon
(C) Regular Pentagon (D) Rhombus

18)  The coefficient of X* in the polynomial (x-1)*(x—2)’is equal to

(A) 33 (B) -3
(C) 30 (D) 21

19)  Accircular running track has six lanes, each 1m wide. How far ahead (in meters) should
the runner in the outermost lane start from, so as to cover the same distance in one lap as
the runner in the innermost lane?

(A) 61 (B) 10%
(C) 12xn (D) 36m

20) A leaf appears green in daylight. If this leaf were observed in red light, what color would
it appear to have

(A) Green (B) Blue
(C) Red (D) Black-Brown

21)  Atwo-digit number is such that if the digit 4 is placed to its right, its value would increase
by 490 . Find the original number.

(A) 48 (B) 56
(C) 54 (D) 64



22)  Inacertain of three children, Uma plays all three of cricket, football and hockey. Igbal
plays cricket but not football and Tarun plays hockey but neither football nor cricket.
The number of games played by at least two of the children is
(A) Two (B) One
(C) Three (D) Zero
23) Find the missing words: A, AB, ..., ABBABAAB

(A) AABB (B) ABAB
(C) ABBA (D) BAAB
24) Which of the following is the odd one out?

(A) Square (B) Isosceles triangle
(C) Regular hexagon (D) Rectangular

25) What should be added to the product of the two numbers 983713 and 983719 to make a
perfect square?

(A)9 (B) 13
(C) 19 (D) 27

Section-11 (Physics)

26)  The period of function cos(z/4)(t-1) is
(A) 4s (B) 8s
(C)12s (D) 16s
27) A particle is moving in an inverse square force field. If the total energy of the particle

is positive, the trajectory of the particle is

(A) Parabolic (B) Elliptical
(C) Hyperbolic (D) Circular



28)  Aninertial observer sees two spacecrafts S and T flying away from each other along
x-axis with individual speed 0.5¢ , where c is the speed of light. The speed of T with

respect to S is
(B) (3/4)c

(A) (4/5)c
(C) (213)c (D) c

29)  According to special theory of relativity, a particle cannot travel with speed of light

because its

(A) Velocity will soon be infinite (B) Mass will be infinite
(D) None of these

(C) Mass will reduce to zero

30) The electric field inside a conducting material of radius R is
(B) q/4zeyR

(A) q/4re,R?
(D) None of these

(C) Zero
31) The Maxwell’s equation which remains unchanged when a medium changes is
(A) V.B=0 (B) VE=pl¢g,
(C) VxB = 1,J + iy, (E / 0t) (D) None of these

32) The amount of flux diverging from a point per unit area per second is called
(A) Divergence of a vector field (B) Divergence of a scalar field
(C) Gradient of a scalar field (D) Gradient of a vector field

The Poynting vector of an electromagnetic wave is

33)
(A) S=E/H (B) S=ExBE
(C) S=E/B (D) S=ExH
34)  Adipole electric field varies as
(A)1/r (B) 1/r?
(D) 1/r*

(C) 1/r°



35)

36)

37)

38)

39)

40)

41)

42)

The angular momentum of the electron in hydrogen atom can possibly be
(A) hl4rx (B) h/2x
(C) 2z /h (D) #/h

The duration of radar pulse is 10~°s. The uncertainty in its energy would be

(A) 1.05x107%) (B) 1.05x107%"J
(C) 1.05x107*) (D) 0J

For Hermitian operators
(A) Every eigen value is complex (B) The sum of two Hermitian
operators is not Hermitian
(C) The product of two Hermitian operators is (D) A Hermitian operator is self-
Hermitian, if they do not commute conjugate
The value of [L,,L ] is
(A) —hL. (B) AL,
(C) nL, (D) —hL,

According to Maxwell’s law of distribution of velocities of molecules, the most
probable velocity is

(A) Greater than the mean velocity (B) Equal to the mean velocity
(C) Equal to the root mean velocity (D) Less than the root mean velocity
Fermi function gives f (E)=1/[1+exp[(E —E,)/KT]], the probability of number of

electrons at absolute temperature T =0K whenE =E; is

(A) 1 (B) 1/2
(C) o (D) 0

In the process of phase transition

(A) Gibbs potential function remains constant  (B) Only entropy remains constant
(C) Only temperature remains constant (D) Only volume remains constant

A certain p-channel E-MOSFET has a Vg y,) = —2V. If Vg =0V, the drain current is

(A) IDSS (B) ID(on)
(C) Maximum (D)0 A
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45)

46)

47)

48)

49)

50)

The power spectral density of white noise

(A) Varies as square root of frequency
(C) Varies as root of frequency
Superconducting electron density is

(A) Zero at absolute zero
(C) Infinite at absolute zero

BCS theory is valid for
(A) Weak coupling superconductors
(C) Both Aand B

Which of the following states exist?

(A) 2°Ry,
(©) 2°Ry,

Raman effect is due to collision of

(A) Photon with electron
(C) Electron with atom

Nuclear forces are

(A) Short range attractive forces
(C) Long range attractive forces

(B) Varies invers of frequency
(D) Is constant with frequency

(B) Finite at absolute zero
(D) Non- zero finite at absolute zero

(B) Strong coupling superconductors
(D) Semiconductors

(B) 22 P3/2
(D) 2Py,

(B) Electron with photon
(D) Photon with molecule

(B) Short range repulsive forces
(D) Long range repulsive forces

Which one of the following particle does have a spin of %2?

(A) Proton
(C) Photon

(B) Neutrino
(D) Neutron

Atomic numbers of V, Cr, Fe, and Zn are 23, 24, 26 and 30, respectively. Which one
of the following elements does NOT show an electron spin resonance (ESR) spectra?

(A)V
(© Cr

(B) Zn
(D) Fe



Part B
(Descriptive)

Write answers to all four questions. (5% 4=20)

(Research Methodology)

1. What is literature review? Describe an effective literature review method for a
research problem.

2. Describe the main research designs used in research studies that test empirical
hypotheses.

(Physics)

3. Discuss the origin, history, and _importance of quantum mechanics.

4. Explain the boundary conditions for electrostatics and magnetostatics.
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