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READ THE FOLLOWING INSTRUCTIONS CAREFULLY 
 

1. The test is of 60 minutes duration and consists of two sections.  
 

Section-I (Subject related MCQs)    : 20 questions, each question carry 1mark (20 marks)  
Section-II (Subject related Descriptive questions): 3 questions out of 10 questions & each question carry 10  
           marks (30 marks).  

 
2. There is No negative marking.  

 
3. Answer copy should be used for all type of 

questions (MCQ and descriptive). 
 
4. Rough work should be done only in the right side 

of page.   
 
5. No candidate should leave his/her seat without 

the permission of the Invigilator.  
 
6. No candidate is allowed to leave the Examination 

Hall before the scheduled time. 
 

7. Before leaving the Examination Hall, candidate 
should hand over the Answer Sheet to 
Invigilator. 

 

8. No part of the Answer copy be detached under 
any circumstances.  

 

9. Use of calculators, mobile phones or any 
electronic device is not allowed in the 
Examination Hall. 

 
10. Use of Unfair Means will lead to cancellation of 

candidature for admission. 
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PART B: 

MECHANICAL ENGINEERING 

 
SECTION-I 

 
(Max marks-20) 

(Multiple Choice Questions) 
 Each Question carries 1 Mark 

 
Q.1) The output of a gas turbine is 300 KW and its 

efficiency is 20 percent, the heat supplied is 
 

A. 6000 KW   

B. 1500 KW 

C. 150 KW 

D. 600 KW 

 
Q.2) An aircraft gas turbine operates on 

A. Rankine cycle 

B. Bryton cycle  

C. Otto cycle  

D. Sterling cycle  

 
Q.3) Reducing flame is obtained in oxyacetylene 

welding with 

A. excess of acetylene  

B. equal parts of both gases  

C. excess oxygen  

D. reduced acetylene 

 
Q.4) Feed in a lathe is expressed in 

A. mm per revolution  

B. mm per degree   

C. rpm  

D. mm  

 
Q.5) Mandrels are used to hold 
 

A. cutting tools 

B. hollow work pieces 

C. face plate 

D. drill bits 

Q.6) The pump with a low initial cost and low 
maintenance cost is 

 

A. double acting piston pump  

B.  gear pump 

C. centrifugal pump 

D. bucket pump 

 
Q.7) One of the following methods is adopted for 

governing of steam turbines in a power plant 
 

A. blow off in boiler  

B. hit and miss governing 

C. throttle governing 

D. speed control 

 
Q.8) Draft on a pattern is provided for 
 

A. easy lifting of the casting 

B. facilitating withdrawal of the pattern from the 

mould 

C. facilitating pattern making 

D. providing for shrinkage of the casting 

 
Q.9) In up-cut milling the work piece is fed 
 

A. at angle of 60 deg to the cutter  

B. against the rotating cutter  

C. at the right angle to the cutter  

D. in the direction of the cutter 

 
Q.10) Sprue is the passing provided for the 
 

A. smooth flow 

B. solidification of the molten material 

C. inflow 

D. outflow 
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Q.11) For the purpose of comparison, the steam 
generating capacity of a boiler is generally 
expressed in terms of 

 

A. steam pressure 

B. equivalent evaporation 

C. kg/hr 

D. thermal efficiency 

 
Q.12) Which of the following operations cannot be 

performed on a lathe? 
 

A. facing  

B. thread cutting  

C. drilling 

D. slotting  

 
Q.13) The operation of enlarging of a hole is called 
 

A. drilling  

B. reaming  

C. boring  

D. counter sinking 

 
Q.14) Which of the following is not used as a refrigerant? 
 

A. sulphur dioxide   

B. carbon dioxide 

C. amonia 

D. carbon monoxide 
 
Q.15) Quick return motion is used in a 
 

A. drilling 

B. shaper 

C. grinder 

D. lathe 

 
Q.16) A refrigerant used in the domestic refrigerator is 

A. freon 

B. methane 

C. Sulphur dioxide 

D. Air 

 

Q.17) Feeler gauges are used for measuring the 
 

A. pitch of screw threads 

B. thickness of plates 

C. radius of curvature 

D. clearances between parts 

 

Q.18) The melting point of the filler material in brazing 
should be above 

A. 420o 

B. 800o 

C. 600o 

D. 1000o 

Q.19) One of the following objectives is not achieved by 
the process of annealing 

A. to refine grain structure 

B. to increase the yield point 

C. to relieve internal stress 

D. to soften the metal 

Q.20) The objective of time study is to determine the 
time taken by 

A. a very good worker 

B. a trainee 

C. a new worker 

D. efficient machine utilization 

 

SECTION-II 
(Max marks-30) 

(Descriptive Questions) 

 Each Question carries 10 Marks 
 Attempt any three (3) questions from 

the ten (10) questions given below 
 

Q.21) (a)State and prove Clausius inequality.  
            (b) Clausius and Kelvin plank statements.  

 
Q.22) Draw Merchant’s circle diagram in order to 

analyze the mechanics of metal cutting and deduce 
various force angle relationship. 



 
Q.23) For the spring-mass system shown, given 

k1=10KN/m, k2=2*k1, M=1000Kg, find the  

(a) Deflection of the mass M. Assume g is 10m/  
acting downwards. If the system then starts 
accelerating upwards with an acceleration of 
a=10m/  

(b) What will be the maximum deflection and  
(c) The frequency of the subsequent 

oscillations? 
 

 

 

 
 
 
 
 

Q.24) Derive the equation of motion of the mechanical 
system shown below 

 

 
 
 
 
 

 
 

Q.25)  Draw the Shear force and Bending Moment Curve 
for the following beam, Given E=200GPa, b=100, 
h=200mm, L=4m, P=10KN. 

 
 

 

Q.26) Find the Forces in the all the truss member   as 
shown below, given P=10KN, L=30cm. 

 
 

Q.27) A component as shown in figure is to be machined 
from a stock of 40mm in diameter and 75mm long. 
Calculate the machining time if cutting speed, feed 
rate and depth of cut are 30m/min, 0.30mm/rev, 
and 2mm respectively. The available spindle 
speeds are 70, 110, 176, 280, 440, 700 and 
1100RPM. 

 

 

 

 

 

 

Q.28) In some wind tunnels the test section is perforated 
to suck out fluid and provide a thin viscous 
boundary layer. The test section wall in Fig.1 
contains 1200 holes of 5 mm diameter each per 
square meter of wall area. The suction velocity 
through each hole is Vs=8m/s and the test section 
entrance velocity is V1=35m/s. Assuming in 
compressible steady flow of air at 200C, compute 
(a)V0,and (b) V2 in m/s 

 
Q.29) The hot combustion gases of a furnace are 

separated from the ambient air and its 
surroundings which are at 25°C by a brick wall 
0.15m thick. The brick has a thermal conductivity 
of 1.2W/mK and a surface emissivity of 0.8. Under 
steady state conditions an outer surface 
temperature of 100°C is measured. Free convective 
heat transfer to the air adjoining the surface is 
characterized by a convective heat transfer 
coefficient of 20W/m2K. Stefan-Boltzmann 
constant is 5.67×10-8. What is the brick inner 
surface temperature? 

 
Q.30) In an orthogonal cutting operation on a material 

with the shear yield strength of 250 N/mm2 the 
following data is obtained: rake angle = 150, uncut 
chip thickness = 0.25 mm, width of chip = 2 mm, 
chip-thickness ratio = 0.46, friction angle = 400. 
Determine: (i) Shear angle, (ii) The cutting force 
component, and (iii) The resultant force on the 
tool. 

 

 


