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PART -1 SCIENCE – PHYSICS 

 

Q-1 Necessary and sufficient Cauchy-Riemann conditions are ____________. 

(A) du/dx = dv/dy & dv/dx = du/dy (B) du/dx = dv/dy & dv/dx = -du/dy 

(C) du/dx ≥ dv/dy & dv/dx ≤ du/dy (D) du/dx ≥ dv/dy & dv/dx ≤  -du/dy 

Q-2 A Laplace Transform exists when from the following statements, ______ are true. 

   A. The function is piece-wise continuous;  

   B. The function is of exponential order 

   C. The function is logarithmic continuous 

   D. The function is of differential order 

 (A) A & B (B) C & D 

 (C) A & D (D) B & C 

Q-3 The line integral of function F = yzi, in the counterclockwise direction, along the circle  

x2+y2 = 1 at z = 1 is ______. 

 (A) -2π    (B) -π 

 (C) π (D) 2π 

Q-4 Function that is 0 everywhere except at t=0, where it is undefined is known as _____. 

 (A) Unit step (B) Unit ramp 

 (C) Unit impulse (D) Singularity 

Q-5 If  f(z) has a pole of order k at the point z = α, then g(z) = 1/f(z)  has a removable singularity 

at z = α.  If we define g(α ) = 0,  then g(z) has a zero of order k at _______. 

 (A) z = 0 (B) z = α 

 (C) z = 1 (D) z = -α 

Q-6 If f(z) and g(z) are analytic at z = α, and have zeros of order m and n, respectively at   z = α, 

then their product h(z) = f(z) g(z) has a zero of order ________ at z = α. 

 (A) mn (B) m/n 

 (C) m + n (D) m - n 

Q-7 The ______________ describes the motion of those mechanical systems for which all forces 

(except constraint forces) are derivable from a generalized scalar potential that may be a 

function of the coordinates, velocities and time. 

 (A) Differential Newton’s principle (B) Archimedes Principle 

 (C) Integral Hamilton’s principle (D) Bernoulli's Principle 

Q-8 A uniform rod, with radius ‘r’, slides with its ends on a smooth vertical circle. If the rod 

subtends as angle of 120 degrees at the centre of the circle, the equivalent simple pendulum 

has a length equal to _____. (where r is radius of the circle) 

 (A) r (B) 2πr 

 (C) 2πr2 (D) r2 

Q-9 A class of mechanical motions that can best be treated in the Lagrangian formulations is that 

of a system about ____________. 

 (A) position of equilibrium (B) corner of the body 

 (C) area under curve (D) top of triangle 

Q-10 Investigations, like experiments of Michlson and Moreley, have identified that the velocity 

of light is always the same in all direction and is ________ the relative uniform motions of 

the observer, the transmitting medium and the source. 

 (A) exponentially varying with (B) independent of 

 (C) linearly varying with (D) opposite to 

Q-11 A photon of energy E collides at angle θ with another photon of energy E’, than the 

minimum value of E permitting formulation of a pair of mass m is _________. 

 (A) 2m2c2/E(1-sin θ) (B) 2m2c2/E(1-sin θ) 

 (C) 2m2c2/E(1-sin θ) (D) 2m2c4/E(1-cos θ) 

Q-12 Maxwell's equations can be written in _________. 

 (A) integral form (B) differential form 

 (C) logical form (D) either in integral or differential form 
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Q-13 The velocity of electromagnetic radiation in a medium of permittivity ε0 and permeability μ0 

is given by___________. 

 (A) (μ0 / ε0)
1/2 (B) (ε0 / μ0)

1/2 

 (C) (μ0ε0)
1/2 (D) 1/(μ0ε0) 

Q-14 An electromagnetic wave of frequency ν, wavelength λ and velocity c in air, enters a 
material of refractive index n. The frequency, wavelength and velocity in the material will 
be respectively ___________. 

 (A) ν/n, λ/n and c (B) ν/n, λ and c/n 

 (C) ν, λ/n and c/n (D) ν/n, λ/n and c/n 

Q-15 Astraonomers have found that electromagnetic waves of wavelength 21cm are 
continuously reaching the Earth’s surface. The frequency of this radiation is ______ GHz.  
(c= 3x108 m/s) 

 (A) 4.128 (B) 1.248 

 (C) 1.824 (D) 1.428 

Q-16 When a plane electromagnetic wave travels in vacuum, the average electric energy density 

is given by ________.  (Eo is the amplitude of the electric field) 

 (A) (1/4)ε0 Eo
2 (B) (1/2)ε0 Eo

2 

 (C) 2ε0 Eo
2 (D) 4ε0 Eo

2 

Q-17 At room temperature, if the relative permittivity of water is 80 and the relative 

permeability be 0.0222 then the velocity of light in water is ___________m/s 

 (A) 2.5x108 (B) 2.25x108 

 (C) 3.5x108 (D) 3x108 

Q-18 If the neutron with mass of  1.6749x1027 kg moving with the velocity of 1.978x103 m/s than 

the kinetic energy of neutron will be _______ x 10-3 eV. 

 (A) 47.820 (B) 28.470 

 (C) 20.478 (D) 24.780 

Q-19 Ionization energy of the He+ ion is _____ eV 

 (A) -54.4 (B) 54.4 

 (C) 45.5 (D) -45.5 

Q-20 In quantum mechanics, the mathematical expression of Heisenberg's uncertainty principle is 

for a particle with position x and momentum p can be written as________. 

 (A) ∆x ∆p ≈ ħ (B) ∆x / ∆p ≈ ħ 

 (C) ∆x ∆p ≈ ħ/2 (D) ∆x / ∆p ≈ h/2 

Q-21 The radial probability density is the probability of finding the _______ of the hydrogen 

atom at a distance ‘r’ from the nucleus. 

 (A) electron (B) proton 

 (C) neutron (D) neutrino 

Q-22 For a particle in a one dimensional box, the wave function is given by 

Ψ(x) = N Sin (3πx/L), for 0 < x < L,  

         = 0 (otherwise) 

Here, the normalization constant N is given by________. 

 

 (A) N = (1/L)1/2 (B) N = (2/L)1/2 

 (C) N = (3/L)1/2 (D) N = (4/L)1/2 

Q-23 ___________ is the value of the uncertainty product (∆Lx) (∆Ly) in a representation in 

which L2 and Lz have simultaneous eigenfunctions. 

 

 (A) (∆Lx) (∆Ly) ≥ mħ2/2 (B) (∆Lx) (∆Ly) ≥ 2mh2 

 (C) (∆Lx) (∆Ly) ≤ mħ2/2 (D) (∆Lx) (∆Ly) = 0 

Q-24 The full Schrödinger’s equation in compact form is ________. 

 

 (A) HΨ = ħ (∂Ψ/∂t) (B) HΨ = i ħ (∂Ψ/∂t) 

 (C) HΨ = i(∂Ψ/∂t) (D) HΨ = i ħ(∂Ψ/∂x) 
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Q-25 The time-independent Schrödinger equation is obtained from the full Schrödinger equation 

by _______. 

 (A) colloquialism (B) solution for eigenfunctions 

 (C) separation of the x and y 

variables 

(D) separation of the space and time variables 

Q-26 A system whose state can be defined in terms of its pressure, volume and temperature is 

known as _____________ system. 

 (A) thermodynamic (B) lagrangian 

 (C) hamiltonion (D) magnetic 

Q-27 The work done by a gas during (i) expansion and (ii) compression is _______, respectively. 

 (A) positive and positive (B) negative and positive 

 (C) positive and negative (D) negative and negative 

Q-28 A 0.1 kg steel ball falls from a height of 10m and bounces to a height of 7m. If all the 

dissipated energy were absorbed by the ball as heat then its temperature will rise by ___ 0C. 

(specific heat of steel is 0.11 kilo cal/kg 0C, 1 cal = 4.2 joule) 

 (A) 6.4 (B) 0.64 

 (C) 0.064 (D) 0.0064 

Q-29 Given figure shows two processes A and B on a system. Let ∆Q1 and ∆Q2 be the heat given 

to the system in processes A and B respectively. Then ___________. 

 
 (A) ∆Q1 > ∆Q2 (B) ∆Q1 = ∆Q2 

 (C) ∆Q1 < ∆Q2 (D) ∆Q1 ≤ ∆Q2 

Q-30 At low temperatures, compared to the identical system of Boltzmann particles, the energy 

content of a (i) Bose gas and (ii) fermions will be, ____, respectively.   

 (A) lower and lower (B) lower and higher 

 (C) higher and lower (D) higher and higher 

Q-31 Suppose E1 is the total energy radiated by grass land  at 310 K temperature and area of 200 

m2. If dry sand radiates E2 energy at identical temperature and area then ratio of E1/E2 is 

___________.  

(Emissivity of grass land is 0.98 and sand is 0.86) 

 (A) 0.90 (B) 1.10 

 (C) 0.98 (D) 0.86 

Q-32 A metal ball of 3 cm in radius is heated in to 5000°C, if its emissivity is 0.5, at what rate 

does it radiate energy? (Stefan Boltzmann constant is 5.67 x 10-8 W/m2K; π can be 3.1415 

and result can be considered up to 2 decimal without rounding) 

 (A) 2.47 x 10-8 (B) 2.47 x 105 

 (C) 2.00 x 10-8 (D) 2.0 x 105 

Q-33 Splitting of spectral lines because of electric effect is known as _______. 

 (A) Zeeman effect (B) Electromagnetic effect 

 (C) Stark effect (D) Molecular effect 

Q-34 The Stark effect can be considered as the ________ analogue of the Zeeman effect. 

 

 (A) Electrical (B) Magnetic 

 (C) Mechanical (D) Thermal 

Q-35 What model of the atom is successful in describing the spectra of atomic hydrogen and 

hydrogen-like ions. 

 

 (A) Bohr (B) Rutherford 

 (C) Plum-pudding (D) Solar system 
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Q-36 When a hydrogen-like atom absorbs a photon with the energy Ep resulting in the atom being 

in an excited state, the potential energy of the electron changes by _______ 

 (A) 0 (B) –Ep 

 (C) Ep / 2 (D) 2Ep 

Q-37 Which colour of light emitted from an atom is associated with the least change in energy ? 

 (A) blue (B) red 

 (C) violet (D) yellow 

Q-38 Which among the following is regarded as an inelastic scattering of a photon? 

 (A) Kerr Effect (B) Raman Effect 

 (C) Hall Effect (D) Miller Effect 

Q-39 Consider the (homonuclear) molecule 14N2. If nitrogen nucleus has spin I = 1 in order then 

the ratio of intensities of adjacent rotational lines in the molecular spectrum is ______. 

 (A) 2:1 (B) 1:2 

 (C) 1:1 (D) 2:2 

Q-40 The lowest neutron kinetic energy at which a neutron is _______ eV, in a collision with a 

molecule of gaseous oxygen, can lose energy by exciting molecular rotation. (The bond 

length of the oxygen molecule is 1.2 ˚A). 

 (A) 3.6 × 10−4   (B) 3.6 × 10−8 

 (C) 6.3 × 10−4   (D) 6.3 × 10−8 

Q-41 Three important lengths in the theory of superconductivity are ____. 

 (A) London penetration depth, 

intrinsic coherence length and 

normal electron mean free path 

(B) London penetration depth, intrinsic 

coherence length  and wave length 

 (C) Wave length, intrinsic coherence 

length and normal electron mean 

free path 

(D) London penetration depth, intrinsic 

coherence length and string length 

Q-42 The primitive translation vectors of the reciprocal lattice are_____. (here ‘.‘ is ‘dot’ 

operator) 

 (A) b1 = 2π [(a2 .  a3)/(a1. a2 .  a3)]; 

b2 = 2π [(a2 .  a3)/(a1. a2 .  a3)]; 

b3 = 2π [(a2 .  a3)/(a1. a2 .  a3)] 

(B) b1 = 2π [(a2 x a3)/(a1. a2 .  a3)];  

b2 = 2π [(a2 x a3)/(a1. a2 .  a3)];  

b3 = 2π [(a2 x a3)/(a1. a2 .  a3)] 

 (C) b1 = 2π [(a2 . a3)/(a1. a2 x a3)]; 

b2 = 2π [(a2 .  a3)/(a1. a2 x a3)]; 

b3 = 2π [(a2 .  a3)/(a1. a2 x a3)] 

(D) b1 = 2π [(a2 x a3)/(a1. a2 x a3)];  

b2 = 2π [(a2 x a3)/(a1. a2 x a3)];  

b3 = 2π [(a2 x a3)/(a1. a2 x a3)] 

Q-43 The primitive translation vectors of the hexagonal space lattice may be taken as  

a1 = (31/2a/2)x + (a/2)y ; a2 = - (31/2a/2)x + (a/2)y ; a3 = cz; then the volume of the primitive 

cell is ______. 

 (A) (31/2/c) a2c (B) (31/2/2) ac 

 (C) 31/2ac (D) (31/2/2) a2c 

Q-44 If there are 5 atoms in the primitive cell, the phonon dispersion relation will have values of 

acoustical phonon branches and optical phonon branches, respectively__________. 

 (A) 5 and 12 (B) 3 and 12 

 (C) 5 and 22 (D) 3 and 22 

Q-45 If Hc is the critical field for a sphere of a Type-I superconductor then the magnetic field at 

the surface of a sphere in the equatorial plane is 

 (A) 3Ba (B) 3Ba/2 

 (C) -8πBa/2 (D) -8πBa 

Q-46 The cohesion of simple metals is accounted for by the lowering of energy of the _______ 

conduction band orbital when the boundary conditions on the wavefunction are changed 

from Schrödinger to Wigner-Seitz. 

 (A) k = 0 (B) k = ħ 

 (C) k = 2 ħ (D) k = πħ 
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Q-47 The London equation j = (-1c/4πλL
2) A or curl j = (-1c/4πλL

2) B leads to the _________ 

through the penetration equation ▽ 2B = B/ λL
2, where λL ≈ (mc2/4πne2)1/2 is the London 

penetration depth. 

 (A) Stark effect (B) Zeeman effect 

 (C) Meissner effect (D) tunneling effect 

Q-48 Let us consider a sphere of a type I superconductor with critical field Hc. In the Meissner 

regime the effective magnetization M within the sphere is given by___________. 

 (A) -8πM/3 (B) -8πM/3 

 (C) -4πM/3 (D) 4πM/3 

Q-49 Particles which were deflected backwards in Rutherford's experiment were hit upon by ___. 

 (A) nucleus (B) empty space 

 (C) electrons (D) protons 

Q-50 What are the consequences over the non-linear distortion by the inception of negative 

feedback? 

 (A) Level of non-linear distortion 

goes on increasing 

(B) Level of non-linear distortion goes on 

decreasing 

 (C) Level of non-linear distortion 

undergoes stability 

(D) None from A, B or C 
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PART – 2 RESEACH METHODOLOGY 

 

Q-51 Research means, 

(A) Searching again and again (B) Finding solution to any problem 

(C) Working in a scientific way to 

search for truth of any problem 

(D) None of the above 

Q-52 A common test in research demands much priority on, 

 (A) Reliability (B) Usability 

 (C) Objectivity (D) All of the above 

Q-53 Action research means, 

 (A) A research to solve an 

immediate problem 

(B) A longitudinal research 

 (C) An applied research (D) A research with socio economic objective 

Q-54 Which of the following variables cannot be expressed in quantitative terms? 

 (A) Socio-economic status (B) Numerical aptitude 

 (C) Marital status (D) Profession 

Q-55 The essential qualities of a researcher are: 

 (A) Spirit of free enquiry (B) Reliance on observation and evidence 

 (C) Systematization or theorizing of 

knowledge 

(D) All the above 

Q-56 A research paper is a brief report of research work based on, 

 (A) Primary data only (B) Secondary data only 

 (C) Both A and B (D) None of the above 

Q-57 Reading centre’s, story hours, exhibitions and reading to literature are forms of, 

 (A) Extension service (B) Service of a public library 

 (C) Both A and B (D) None of the above 

Q-58 Which of the following search engine is exclusively meant for scientific information? 

 (A) GOOGLE (B) SCIRUS 

 (C) YAHOO (D) ALTAVISTA 

Q-59 Questionnaire is a, 

 (A) Tool for data collection (B) Measurement technique 

 (C) Research method (D) Data analysis technique 

Q-60 ‘Noise’ in Information Retrieval is due to, 

 (A) Precision (B) Recall 

 (C) Relevant information (D) Redundant information 

Q-61 Inductive logic proceeds from, 

 (A) General to General (B) Particular to General 

 (C) General to Particular (D) Particular to Particular 

Q-62 Which of the following is not a “Graphical representation”? 

 (A) Pie chart (B) Bar chart 

 (C) Variance (D) Histogram 

Q-63 Ontology is,  

 (A) An Indexing Method (B) Classification of Internet based documents 

 (C) Cataloguing of Internet based 

documents 

(D) None of these 

Q-64 Which of the following is not true about e-Journals? 

 (A) They are distributed through 

digital methods 

(B) They also have editors or editorial boards 

 (C) They are publications of serial 

nature 

(D) They are always free of cost 

Q-65 How is stochastic equation of information solved? 

 (A) By statistical rules (B) By dynamic rules 

 (C) Both A and B (D) None of these 

http://www.netugc.com/
http://www.netugc.com/
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Q-66 Find the missing term in the number series:  62, 64, ______ , 32, 14, 16. 

 (A) 26 (B) 18 

 (C) 24 (D) 30 

Q-67 Find the next term in the given number series: 2, 6, 12, 20, _____ 

 (A) 30 (B) 25 

 (C) 32 (D) 18 

Q-68 Find the missing term in the given number series: 126, 64, 34, 20, 14, ______ 

 (A) 18 (B) 16 

 (C) 12 (D) 14 

Q-69 Find the next term in the given number series: 25, 34, 30, 39, 35,  _____ 

 (A) 32 (B) 44 

 (C) 50 (D) 46 

Q-70 What will be the total weight of the 10 poles each of same weight if, 

I : One fourth of the weight of the pole is 5 kg 

II : Total weight of these poles is 160 kg more than total weight of two poles 

Which of the following is the correct option?  

 (A) Statement I alone is not 

sufficient to find the weight of 

pole. 

(B) Statement II alone is not sufficient to find 

the weight of pole. 

 (C) Either Statement I or Statement 

II is sufficient to find the weight 

of pole. 

(D) Both statements together are not sufficient 

to find the weight of pole. 

Q-71 In case of an equilateral triangle ABC, AD is the median. If AB = 10 cm, find AD. 

(Calculator not needed) 

 (A) 8.67 cm (B) 7.54 cm 

 (C) 6.95 cm (D) 5.77 cm 

Q-72 If P, Q, R, S, T are the numbers in arithmetic progression, which of the following are also in 

arithmetic progression? 

I. P-2, Q-2, R-2, S-2, T-2 

II. 3P, 3Q, 3R, 3S, 3T 

III. P2, Q2, R2, S2, T2  

 (A) I only (B) I and II only 

 (C) I, II and III (D) None of these 

Q-73 Four plants of a company are located at M, N, O and P. M is north of N at a distance of 4 

km. P is south of O at a distance of 2 km. N is south east of O at a distance of 1 km. What is 

the approx distance between M and P in km? (Calculator not needed) 

 (A) 5.34 (B) 7.68 

 (C) 9.45 (D) 3.34 

Common data for questions NO. 74, 75 & 76. 

A is the mother of B. B is the sister of C. D is the son of C. E is the brother of D. F is the mother 

of E. G is the granddaughter of A. H has only two children B and C. 

Q-74 How is F related to H? 

 (A) Son-in-law (B) Daughter-in-law 

 (C) Father-in-law (D) Grand daughter 

Q-75 How is C related to E? 

 (A) Father (B) Son 

 (C) Mother (D) Cousin Brother 

Q-76 Who is the mother of G? 

 (A) C (B) B 

 (C) F (D) C or F 
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Q-77 Identify the personal data. 

 (A) Marital status (B) Geographical pattern 

 (C) District (D) Pollution status 

Q-78 Sources containing data which have been collected and complied for another purpose are: 

 (A) Primary data (B) Secondary data 

 (C) Geographical data (D) Personal data 

Q-79 Data collection which involve gathering of data relating to the selected research by viewing 

and or listening is called. 

 (A) Mail survey (B) Interviewing 

 (C) Observation (D) Schedule 

Q-80 Sending questionnaire to the respondents with a request to complete them and return by post 

is known as? 

 (A) Schedule (B) Mail survey 

 (C) Observation (D) Random sampling 

Q-81 The purpose of the bibliography in a report is: 

 (A) Useful for extended research (B) Provides authenticity to the report 

 (C) Helps in looking different 

perspectives of research 

(D) All the above 

Q-82 Which of the following is generally not a part of the references of a research report? 

 (A) Price (B) Title 

 (C) Authors (D) Publication details 

Q-83 h-index closely resembles to the quality of publication of, 

 (A) A publisher (B) A technical society 

 (C) A researcher (D) A technical book 

Q-84 Impact factor is an indicator of the quality of, 

 (A) A journal (B) A technical book 

 (C) A researcher (D) A technical conference 

Q-85 SJR is the impact factor computed from the database, 

 (A) DBase (B) MySQL 

 (C) SCOPUS (D) MariaDB 

Q-86 “A systematic step-by-step Procedure following logical process of reasoning” is called, 

 (A) Experiment (B) Observation 

 (C) Deduction (D) Scientific method 

Q-87 Ethical neutrality is a feature of, 

 (A) Deduction (B) Scientific method 

 (C) Observation (D) Experiment 

Q-88 ……….. is “systematically conceptual structure of inter related elements in some 

schematic form” 

 (A) Concept (B) Variable 

 (C) Model (D) Facts 

Q-89 Which of the following is a popular sampling technique? 

 (A) Unit (B) Random 

 (C) Design (D) Census 

Q-90 Basing conclusions without any bias and value judgment is …………… 

 (A) Objectivity (B) Specificity 

 (C) Values (D) Facts 

Q-91 Research is generally classified on the basis of ________ and methods. 

 (A) Intent (B) Purpose 

 (C) Methodology (D) Technique 

Q-92 Facts or information’s are analyzed and critical evaluation is made in 

 (A) Survey (B) Action research 

 (C) Analytical research (D) Pilot study 
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Q-93 Research conducted in a classroom environment is known as, 

 (A) Field study (B) Empirical research 

 (C) Survey (D) Laboratory research 

Q-94 Research through experiment and observation is called, 

 (A) Clinical research (B) Experimental research 

 (C) Laboratory research (D) Empirical research 

Q-95 __________ is the first step of research process. 

 (A) Identify the problem (B) Data collection 

 (C) Editing and coding (D) Preparation of research paper 

Q-96 A tentative proposition subject to test is, 

 (A) Variable (B) Hypothesis 

 (C) Concept (D) Data 

Q-97 Analogies are sources of, 

 (A) Data (B) Concept 

 (C) Research (D) Hypothesis 

Q-98 ___________ represent the common sense ideas. 

 (A) Statistical hypothesis (B) Complex hypothesis 

 (C) Analytical hypothesis (D) Common sense hypothesis 

Q-99 Survey is a ___________ study. 

 (A) Descriptive (B) Analytical 

 (C) Systematic (D) Fact finding 

Q-100 The first purpose of a survey is to provide, 

 (A) Description (B) Information 

 (C) Evaluation (D) Propogation 
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