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SECTION A                                                                                                                                       PART I – Multiple Choice Questions (30 Marks)

Choose the correct answer and write down the letter of your chosen answer in the Answer Booklet against the question number e.g. 31. (d). Each question carries ONE mark. Any double writing, smudgy answers or writing more than one choice shall not be evaluated.

1. Which of the following material has the maximum ductility?
a)
Copper




b) Zinc
c) 
Aluminum    

d) Mild Steel
2. During a refrigeration cycle, heat is rejected by the refrigerant in a: 
 a) 
Evaporator
b)
 Condenser 
c) 
Compressor
d)   Expansion Valve
3. The pump with a low initial cost and low maintenance cost is:
 a)
Double acting piston pump
b) 
Gear pump
c) 
Bucket pump
d)  Centrifugal pump
4. Which of the following pump is preferred for flood control and irrigation applications?
a)
 Axial flow pump




b)   Mixed flow pump 

c)   Centrifugal pump
d)  Reciprocating pump
5. A Pelton wheel develops 1750KW  under a head of 100 meters while running at 200rpm and   discharging 2500 litres of water per second. The unit power of the wheel is:
a)  0.25 KW 

b)  0.75 KW
c)  1.75 KW 
d)   3.75 KW
6.  The angular velocity (in rad./sec.) of a body rotating at N revolution per minutes is: 
a)   2πN/60
b)    πN/180
c)    πN/60
d)   2πN/180
7. Two closely coiled helical spring 'A' and 'B' are equal in all respect but the number of turns of spring 'A' is half that of spring 'B'. The ratio of deflection in spring 'A' to spring 'B' is:
a)    1/8 
b)    1/2 
c)    1/4 
d)    2 

8. For Centrifugal Pump Impeller, the maximum value of the vane exit angle is:

    
a)   20° to 25° 

b)   10° to 15° 

c)   15° to 20°  

d)   25° to 30°  

9. Which of the following statement is correct?
a)   The periodic time of a particle moving with simple harmonic motion is the time

       taken by a particle for one complete oscillation.
 b)   The acceleration of the particle moving with simple harmonic motion is

       maximum at the mean position. 
 c)   The periodic time of a particle moving with simple harmonic motion is directly
       proportional to its angular velocity. 
 d)   The velocity of the particle moving with simple harmonic motion is zero at the

        mean position. 

10. Two balls of equal mass and of perfectly elastic material are lying on the floor. One of the ball with velocity 'V' is made to struck the second ball. Both the balls after impact will move with a velocity: 
     
a)   V 
b)   V/8
c)   V/2  
d)   V/4

11.  Co-planer concurrent forces are those forces which:
 


   a)   Do not meet at one point and their lines of action do not lie on the same plan.
b)  Meet at one point, but their lines of action do not lie on the same plan.
c)    Meet at one point and their lines of action also lie on the same plan.
   

 d)   Do not meet at one point, but their lines of action lie on the same plan.
12. A micrometer screw has pitch of 0.5 mm and the themble has 100 equal divisions marked on it. The least count of the instrument in mm is:
a)  0.025
b)  0.05 
c)   0.5 
d)   0.005
13. If the resultant of two equal forces has the same magnitude as either of the force, 
  then the angle between the two forces is: 
a)   30° 
      b)   90° 
c)   120°
d)  60° 
14. The melting point of the filler materials in brazing should be above: 
a)   420° C   

b)   1000° C
c)   600° C
d)   800° C 
15. Which of the following operation cannot be performed on a lathe:  
 a)   Facing 
 b)   Drilling
 c)   Slotting  

 d)   Thread cutting 
16. One of the material used for making surface plate is:
a)   Stainless steel  

b)   Brass  
c)   Granite
d)   Wood 
17. Which of the following method is adopted for governing of steam turbine in a power plant?
a)  Hit and miss Governing 

b)  Blow off in boiler
c)  Throttle Governing 
d)  Speed control
18. Feller gauges are used for measuring the: 
	
	


a)   Thickness of plate
 b)   Pitch of screw thread 
 c)   Clearance between mating parts 
 d)   Radius of curvature 
19. Brasses and bronze are welded using: 
a)   Neutral flame
b)   Reducing flame
c)   Carburising flame 

d)   Oxidizing flame
20. Upsetting is the term used in one of the following operation: 
a)   Drilling 
b)   Casting 
c)   Turning 
d)   Forging 
21.  Reducing flame is obtained in Oxyacetylene welding with: 
a)   Equal part of both gases 

b)   Excess of acetylene 
c)   Excess oxygen 

d)   Reduced acetylene 
22. For the purpose of comparison, the steam generating capacity of a boiler is generally
 expressed in terms of: 
a)   Equivalent evaporation  

b)   Thermal efficiency 
c)   Kg/hr  

d)   Steam pressure 
23. The output of a gas turbine is 300 Kw and its efficiency is 20%, the heat supplied is: 
a)   600 KW 
b)   6000 KW 
c)   150KW  
d)   15 KW 
24. Rapping allowance is provided on a pattern to take care of: 
a)  Machining 
b)   Distortion 
c)   Easy withdrawal 
d)   Shrinkage 
25. The tractive force is maximum or minimum when the angle of inclination of crank with the line of stroke (θ) is equal to:
a) 0° and 90°

b) 90° and 180°

c) 135° and 315°

d) 270° and 360°

26. For a twin cylinder V-engine, the crank positions for primary reverse cranks and secondary direct cranks are shown in the below figure. The engine is a  

[image: image1.png]Primary reverse Secondary direct
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a) 30° V-engine
b) 60° V-engine
c) 120° V-engine
d) 150° V-engine
27. Thermoplastic materials are those materials which
a) are formed into shape under heat and pressure and results in a permanently hard product 
b) do not become hard with the application of heat and pressure and no chemical change occurs 
c) are flexible and can withstand considerable wear under suitable conditions 
d) are used as a friction lining for clutches and brakes 
28. Which of the following statement is correct?
a) The product produced by blast furnace is called cast iron
b) The pig iron is the name given to the product produced by cupola
c) The cast iron has high tensile strength
d) The chilled cast iron has no graphite
29. The velocity corresponding to Reynold number of 2800, is called
a) sub-sonic velocity 
b) super-sonic velocity 
c) lower critical velocity 
d) higher critical velocity
30.   A heat pump working on a reversed Carnot cycle has a C.O.P. of 5. It works as a refrigerator
        taking 1 kW of work input. The refrigerating effect will be
a) 1 KW 
b) 2 KW 
c) 3 KW 
d) 4 KW
PART II: Short Answer Question (20 Marks).
Write your answers in the answer book provided. Each question carries 5 marks.
1. Calculate the pressure exerted by 5kg of nitrogen gas at a temperature of 10̊ C if the volume is 0.4 m3. Molecular weight of nitrogen is 28. Assume, ideal gas law are applicable.
2. Water is flowing through a pipe of 5cm diameter under a pressure of 29.43 N/cm2 (guage) and with mean velocity of 2.0 m/s. Find the total head or total energy per unit weight of water at a cross section, which is 5 m above the datum line. 
3. What are the various methods of heat treatment of steel and explain any three methods. 
4. What is a turbine and how does it differ from steam engine? Explain the principle of impulse turbine. 
SECTION B
Case Study

Choose either Case 1 or Case 2 from this Section. Each Case carries 50 marks. Mark for each sub-question is indicated in the brackets. Use answer books provided to write your answers.  

1.     The Government of Bhutan has initiated construction of 10,000 MW Hydro Power Project during the 10th Five Year Plan under the accelerated Hydro Power Construction Projects. The Government has identified 10 Hydro Power Projects located across the country. The Generation of Electricity through Hydro Power Plant involves different stages of process staring from reservoir to distribution of power.

Write the different stages of process in the Hydro Power Plant and give the detail explanation of each stage.  What type of turbine is most commonly used in the Hydro Power Plant and its advantages over other type of turbine? (50 marks)
OR

2.   a)    It is usually stated that the best speed at which to run a belt or rope is that at which the
     Centrifugal tension is one third of the maximum permissible tension. Explain the
     theoretical basis for this statement and criticize the assumption made. (25 marks)
b) How does a torque converter differ from a fluid Coupling? Explain the working principal of any one of them. (25 marks)
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