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PART -1 MECHANICAL ENGINEERING 

 

Q-1 Second law efficiency for Carnot heat engine is  

(A) 1 (B) 0.5 

(C) 0.667 (D) 0.75 

Q-2 When 1 kg of air is throttled from 2.718 bar to 1 bar, entropy change of air equals to 

 (A) 0.718 kJ/kg K (B) 0.287 kJ/kg K 

 (C) 1.005 kJ/kg K (D) 4.187 kJ/kg K 

Q-3 One kg of water at room temperature is brought in contact with a high temperature reservoir. 

The entropy change of universe is  

 (A) equal to entropy change of reservoir (B) equal to entropy change of water 

 (C) equal to zero (D) always positive 

Q-4 With usual notations the specific heat relation cp – cv is given by 

 (A) 2

T

Tv

k


 

(B) 

2
TTvk


 

 (C) 

2
TTpk


 

(D) 2

T

Tv

k


 

Q-5 What is the pressure difference between inside and outside of water droplet? 

 (A) 2σ/d (B) 4σ/d 

 (C) 8σ/d (D) 12σ/d 

Q-6 For the flow of the ideal fluid over a cylinder from the front stagnation point 

 (A) Pressure remains the same (B) Velocity first increases then decreases 

 (C) Velocity remains the same (D) Pressure first increases then decreases 

Q-7 The maximum velocity of a non-dimensional incompressible flow between two fixed parallel 

plates is 6 m/s. The mean velocity (in m/s) of the flow is   

 (A) 2 (B) 3 

 (C) 4 (D) 5.4 

Q-8 For the same maximum pressure and maximum temperature, thermal efficiency of Diesel 

cycle is 

 (A) higher than that of Otto cycle (B) less than that of Otto cycle 

 (C) equal to Otto cycle (D) none of the above 

Q-9 For the same compression ratio, the Brayton cycle efficiency is 

 (A) equal to Otto cycle efficiency (B) equal to Diesel cycle efficiency 

 (C) more to Otto cycle efficiency (D) less than Otto cycle efficiency 

Q-10 When dry saturated steam is throttled, the  

1. Pressure decrease and volume increases 

2. Temperature decreases and steam becomes superheated  

3. Temperature and dryness fraction decrease 

4. Entropy increases without any change in enthalpy 

Which of these statements are correct? 

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

 (C) 1, 3 and 4 (D) All  

Q-11 For the same pressure ratio, with increase in turbine inlet temperature the thermal efficiency 

of gas turbine plant. 

 (A) decreases (B) increases 

 (C) may increase or decrease (D) none of the above 

Q-12 Hot oil is cooled from 80 to 50˚C in an oil cooler which uses air as the coolant. The air 

temperature rises from 30 to 40˚C. The designer uses a LMTD value of 26˚C. The type of 

heat exchanger is 

 (A) Parallel flow (B) Double pipe 

 (C) Counter flow (D) Cross flow 
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Q-13 
The Fourier heat conduction equation 

dx

dt
kAQ 

 
Presumes 

1. Steady state conditions 

2. Constant value of thermal conductivity 

3. Uniform temperature at the wall surfaces 

4. One-dimensional heat flow 

Which of these statements are correct? 

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

 (C) 2, 3 and 4 (D) 1, 3 and 4 

Q-14 A composite wall of a furnace has two layers of equal thickness having thermal conductivities 

in the ratio 3:2. What is the ratio of temperature drop across the two layers? 

 (A) 2:3 (B) 3:2 

 (C) 1:2 (D) ln 2 : ln 3 

Q-15 Heisler charts are used to determine the transient heat flow rate and temperature distribution 

when 

 (A) Solids possess infinitely large 

thermal conductivity 

(B) Internal conduction resistance is small and 

the convective resistance is large  

 (C) Internal conduction resistance is 

large and the convective resistance 

is small 

(D) 
Both conduction and convection 

resistance are almost of equal importance 

Q-16 A sphere, a cube and a thin circular plate, all made of the same material and having the same 

mass are initially heated to a temperature of 250°C. When left in air at room temperature, 

what will be their response to cooling? 

 (A) They will cool at the same rate (B) Circular plate will cool at slowest rate 

 (C) 
Sphere will cool faster 

(D) Cube will cool faster than sphere but 

slower than the circular plate 

Q-17 If evaporator temperature of vapor absorption refrigeration increases and generator, absorber 

and condenser temperatures remain constant, degassing range will 

 (A) Increase (B) Decrease 

 (C) May increase or decreases (D) Not be affected 

Q-18 Which of the following statements concern to Psychrometric chart are correct? 

1. Constant relative humidity lines are uphill straight lines to the right 

2. Constant wet bulb temperature lines are downhill straight lines to the right 

3. Constant specific volume lines are downhill straight lines to the right 

4. Constant enthalpy lines are exactly coincident with constant web bulb temperature line 

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

 (C) 1 and 3 (D) 2 and 4 

Q-19 A simple pendulum of length of 5 m, with a bob of mass 1 kg, is in simple harmonic motion. 

As it passes through its mean position, the bob has a speed of 5 m/s. The net force on the bob 

at the mean position is  

 (A) Zero (B) 2.5 N 

 (C) 5 N (D) 25 N 

Q-20 A steel wheel of 600 mm diameter on a horizontal steel rail. It carries a load of 500 N. The 

coefficient of rolling resistance is 0.3. The force in Newton, necessary to roll the wheel 

along the rail is  

 (A) 0.5 (B) 5 

 (C) 1.5 (D) 150 

Q-21 There are two points P and Q on a planar rigid body. The relative velocity between the two 

points  

 (A) should always be along PQ (B) can be oriented along any direction 

 (C) should always be perpendicular to 

PQ 

(D) should be along QP when body undergoes 

pure translation 
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Q-22 The state of the plane-stress at a point is given by σx = -200 MPa, σy = 100 MPa and τxy = 

100 MPa. The maximum shear stress in MPa is  

 (A) 111.8 (B) 150.1 

 (C) 180.3 (D) 223.6 

Q-23 The natural frequency of a spring mass system on earth is ωn. The natural frequency of this 

system on the moon is  

 (A) ωn (B) 0.408ωn 

 (C) 0.204ωn (D) 0.167ωn 

Q-24 A mass m1 of 100 kg travelling with a uniform velocity of 5 m/s along a line collides with a 

stationary mass m2 of 1000 kg. After the collision, both the masses travel together with the 

same velocity. The coefficient of restitution is 

 (A) 0.6 (B) 0.1 

 (C) 0.01 (D) 0 

Q-25 A solid disk of radius r rolls without slipping on a horizontal floor with angular velocity ω 

and angular acceleration α. The magnitude of the acceleration of the point of contact on the 

disc is 

 (A) zero (B) rα 

 (C) √(𝑟𝛼)2 + (𝑟𝜔2)2 (D) 𝑟𝜔2 

Q-26 A rod of length L and diameter D is subjected to a tensile load P. Which of the following is 

sufficient to calculate the resulting change in diameter? 

 (A) Young’s modulus (B) Shear modulus 

 (C) Poisson’s ratio (D) Both Young’s modulus and shear 

modulus 

Q-27 Backlash in spur gears is the  

 (A) Difference between the dedendum 

of one gear and the addendum of 

the mating gear  

(B) Difference between the tooth space of one 

gear and the tooth thickness of the mating 

gear measured on the pitch circle 

 (C) Intentional extension of center 

distance between two gears 

(D) None of above 

Q-28 Involute profiles in gears are very popular because of the following advantage  

 

 (A) pressure angle is constant (B) face and flank of a tooth form a 

continuous curve  

 (C) all gears having the same pitch and 

pressure angle work correctly 

together 

(D) all of the above 

Q-29 A block of steel is loaded by tangential force on its top surface while the bottom surface is 

held rigidly. The deformation of the block is due to  

 

 (A) Shear only (B) Bending only 

 (C) Shear and bending (D) Torsion  

Q-30 For a long slender column of uniform cross section, the ratio of critical buckling load for the 

case with both ends clamped to the case with both ends hinged is 

 

 (A) 1 (B) 2 

 (C) 4 (D) 8 

F 
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Q-31 A long thin walled cylindrical shell, closed at both ends, is subjected to an internal pressure. 

The ratio of the hoop stress (circumferential stress) to longitudinal stress developed in the 

shell is 

 (A) 0.5 (B) 1.0 

 (C) 2.0 (D) 4.0 

Q-32 A planar closed kinematic chain is formed with rigid links PQ = 2.0m, QR = 3.0m, RS = 2.5m 

and SP = 2.7m with all revolute joints. The link to be fixed to obtain a double rocker (rocker-

rocker) mechanism is 

 (A) PQ (B) QR 

 (C) RS (D) SP 

Q-33 For an underdamped harmonic oscillator, resonance  

 (A) occurs when excitation frequency 

is greater than undamped natural 

frequency   

(B) occurs when excitation frequency is less 

than undamped natural frequency   

 (C) occurs when excitation frequency 

is equal to undamped natural 

frequency  

(D) never occurs 

Q-34 A car is moving on a curved horizontal road of radius 100 m with a speed of 20 m/s. The 

rotating masses of the engine have an angular speed of 100 rad/s in clockwise direction when 

viewed from the front of the car. The combined moment of inertia of the rotating masses is 

10 kg-m2. The magnitude of the gyroscopic moment (in N-m) is 

 (A) 20 (B) 50 

 (C) 200 (D) 100 

Q-35 The effective number of lattice points in the unit cell of simple cubic, body centered cubic 

and face centered cubic space lattices, respectively, are  

 (A) 1, 2, 2  (B) 1, 2, 4 

 (C) 2, 3, 4 (D) 2, 4, 4 

Q-36 A cube shaped casting solidifies in 5 min. The solidification time (in min) for a cube of same 

material, which is 8 times heavier than the original casting will be  

 (A) 10 (B) 20 

 (C) 24 (D) 40 

Q-37 Collapsible tubes are made by  

 (A) Drawing  (B) Spinning 

 (C) Extrusion (D) Rolling  

Q-38 In a rolling process, sheet of 25 mm thickness is rolled to 20 mm thickness. Roll is of 

diameter 600 mm and it rotates at 100 rpm. The roll strip contact length (in mm) will be 

 (A) 5 (B) 39 

 (C) 78 (D) 100 

Q-39 Wall thickness of drawn cup is controlled  

 (A) Deep drawing (B) Reverse drawing 

 (C) Redrawing  (D) Ironing  

Q-40 The operation in which oil is permeated into the pores of a powder metallurgy product is 

known as 

 (A) Mixing (B) Sintering 

 (C) Impregnation (D) Infiltration 

Q-41 Green sand mould indicates that 

 

 (A) Polymeric mould has been cured (B) Mould has been totally dried 

 (C) Mould is green in colour (D) Mould contains moisture 

Q-42 Which one among the following welding processes uses non-consumable electrode? 

 

 (A) Gas metal arc welding (B) Submerged arc welding 

 (C) Gas tungsten arc welding (D) Flux coated arc welding 
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Q-43 In simple exponential smoothing forecasting, to give higher weightage to recent demand 

information, the smoothing constant must be close to  

 (A) - 1  (B) 0 

 (C) 0.5 (D) 1 

Q-44 In abrasive jet machining, as the distance between the nozzle tip and the work surface 

increases, the material removal rate 

 (A) increases continuously. (B) decreases continuously. 

 (C) decreases, becomes stable and then 

increases. 

(D) increases, becomes stable and then 

decreases. 

Q-45 During normalizing process of steel, the specimen is heated 

 (A) between the upper and lower 

critical temperature and cooled in 

still air. 

(B) above the upper critical temperature and 

cooled in furnace. 

 (C) above the upper critical 

temperature and cooled in still air. 

(D) between the upper and lower critical 

temperature and cooled in furnace. 

Q-46 A CNC vertical milling machine has to cut a straight slot of 10 mm width and 2 mm depth by 

a cutter of 10 mm diameter between points (0, 0) and (100, 100) on the XY plane (dimensions 

in mm). The feed rate used for milling is 50 mm/min. Milling time for the slot (in seconds) is  

 (A) 120 (B) 170 

 (C) 180 (D) 240 

Q-47 In MIG welding, spray transfer is used for  

 (A) thinner sections (B) thicker sections 

 (C) both thinner & thicker sections (D) circular sections 

Q-48 The specific energy consumption in grinding is much greater than in conventional machining. 

This is because of the following reason 

 (A) minute size of the abrasive grits (B) higher value of negative rake angle 

 (C) non-participation of all the grits in 

the cutting operation 

(D) all of the above 

Q-49 Climb milling is chosen while machining because 

 (A) the chip thickness increases 

gradually 

(B) it enables the cutter to dig in and start the 

cut 

 (C) the specific power consumption is 

reduced 

(D) better surface finish can be obtained 

Q-50 For the standard transportation linear program with m sources and n destinations and total 

supply equaling total demand, an optimal solution (lowest cost) with the smallest number of 

non-zero xij values (amount from source i to destination j) is desired. The best upper bound 

for this number is  

 (A) m × n  (B) 2 ( m + n) 

 (C)  m + n (D) m + n – 1 



Page 7 of 10 

 

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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