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Ele
TUTORIAL –1

INTRODUCTION
Q.1 Define: Force, Work, Pressure, Energy, Heat
Q.2 Explain different types energy.

Q.3 State and explain zeroth and first law of thermodynamics.
Q.4 Classify thermodynamic system and give example of each.

Q.5 Define pressure and explain Absolute pressure, Gauge pressure and Atmospheric pressure.

Q.7 State the similarities and difference between heat and work.
Q.8 In compressor, the work done on the air is 150 kJ. The heat rejected to the surroundings is 60 kJ/kg. find the

change in internal energy.
Q.9 Give various statement of second law of thermodynamics.

Q.10 Explain process, path, and cycle.

TUTORIAL –2
ENERGY

Q.1 Which are the common solid fuels? Explain in brief about each of them.
Q.2 List the various liquid fuels. State its merits and demerits
Q.3 Enlist the various gaseous fuels and explain in brief about each of them.
Q.4 State the advantages and disadvantages of gaseous fuel over solid and liquid fuels.
Q.5 Write short note on

1.  CNG (Compressed Natural Gas) 2.  LPG (Liquefied Petroleum Gas).
3.  Bio-fuel 4.  Wind energy
5.  Solar energy

Q.6 Write a short note on nuclear energy and their utilization.

TUTORIAL –3
PROPERTIES OF GASES

Q.1 Derive characteristic equation of a perfect gas.
Q.2 Define specific heat and derive the Mayer’s equation.
Q.3 Explain the adiabatic process with derivation.
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Q.4 What is the difference between flow and non-flow process?
Q.5 Explain isothermal process with derivation.
Q.6 Explain polytropic process with derivation.
Q.7 1 kg of air at 9 bar pressure and 80 ͦC temperature undergoes air non flow work polytropic process. The

law of expansion is (PV)¹·¹ = C. The pressure falls to 1.4 bar during process. Calculate 1) Final
temperature 2) Work done 3) Change in internal energy 4) Heat exchange. Take R=287 J/kg K and ϒ=1.4
for air.

Q.8 A steal cylinder contains oxygen at a pressure of 25 bar and temperature of 27 ͦC. After using some
quantity of the gas the pressure was found to be 5 bar and
temperature 20 ͦC. 700 liters of oxygen was originally put in the cylinder at NTP. Density of O₂ at NTP =
1.43 gms/liter. Calculate the mass of O₂ used.

Q.9 0.5 kg of ideal gas heating a volume of 0.08 m³ is expanded at constant pressure of 6 bar in a cylinder
until its volume becomes 0.12 m³. The gas is then expanded
isentropically until its volume becomes 0.30 m³. Calculate 1) the temperature and the pressure at the end
of each process 2) Work done. Take Cp = 0.490 KJ/kg K and Cv = 0.36 KJ/kg K.

Q.10 1 kg of air at a pressure of 1 bar and temperature of 27°C is compressed to a
pressure of 10 bar isothermally and adiabatically. Calculate 1) Work done 2) Heat transfer 3) Change in
internal energy in both the cases. Take Cp = 1.005 KJ/kg K, Cv = 0.718 KJ/kg K.

TUTORIAL –4
PROPERTIES OF STEAM

Q.1 Define :
1.  Sensible heat 2.  Latent heat 3.  Dryness fraction
4.  Enthalpy of liquid and evaporation
5.  Dry steam 6.  Wet steam 7.  Superheated steam
8.  Degree of superheat 9.  Heat of superheat

Q.2 Explain the construction and working of following calorimeter 1. ---------------

2.  Separating 3.  Throttling 4.  Combined separating and throttling
Q.3 A sample of wet steam at a pressure of 25 bar has dryness fraction 0.8.

Determine its enthalpy and internal energy [Ans: 2433 kJ/kg, 2275 kJ/kg ]
Q.4 What amount of heat would be required to produce 5 kg of steam at a pressure of5bar and temperature of

250°C from water at 30°C. Cps=2.1kJ/kgK.[Ans:14140 kJ]

Q.5 Calculate the enthalpy per kg of steam at 10 bar pressure and a temperature of 3000C. Find also the
change in enthalpy if this steam is expanded to 1.4 bar and dryness fraction of 0.8.Cps=2.29 kJ/kgK.

[Ans: 3051 kJ/kg, 808 kJ/kg]
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TUTORIAL-5
HEAT ENGINES

Q.1 Explain the Carnot cycle with P-V diagram and derive the expression for the efficiency for it.

Q.2 Explain the working of Rankine cycle with P-V diagram and derive the expression for the efficiency for it.

Q.3 Derive the equation for the air standard efficiency of Otto cycle.
Q.4 Derive the equation for the air standard efficiency of Diesel cycle.
Q.5 In an Otto cycle the compression ratio is 8.The temperatures at the beginning of compression and at the end

of heat supply are 310 K and 1600 K respectively.
Assume γ = 1.4 and Cv = 0.717 kJ/kg K .
Find : 1.Heat Supplied 2. Efficiency of the cycle.[Ans:636 kJ/kg, 56.47 %]

Q.6 The compression ratio of an oil engine working on Diesel Cycle is 15.Cut off takes place at 12 % of the
working stroke. The air is drawn into cylinder at 100 kPa and 270C. Assume Cp=1.006 kJ/kg K and Cv
=0.717 kJ/kg K.

Calculate: 1.  Temperature at the end of compression
2.  Pressure at the end of compression
3.  Air standard efficiency of the cycle.

[Ans: 893 K, 4467.4 kPa, 57.36 %]

TUTORIAL-6
STEAM BOILERS

Q.1 Differentiate between fire tube and water tube boilers.
Q.2 Define and list out various mountings and accessories.
Q.3 Explain with neat sketch the construction and working of different boilers that you have studied.

Q.4 Explain with neat sketch the construction and working of different boiler mountings that you have
studied.

Q.5 Explain with neat sketch the construction and working of different boiler accessories that you have
studied.

TUTORIAL-7
INTERNAL COMBUSTION ENGINE

Q.1 Define following: 1)Carburetor  2)Fuel  injector  3)Clearance volume 4)Stroke volume(swept volume)
5)Compression ratio 6)Specific fuel consumption 7)Volumetric efficiency 8)Bore 9)Stroke 10)Pistonspeed.

Q.2 Explain the working of 4 stroke Petrol and Diesel engine with P-V diagram.
Q.3 Explain the working of 2 stroke Petrol and Diesel engine.
Q.4 Compare 2 stroke and 4 stroke I.C.engine.
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Q.5 Compare C.I.(Compression Ignition) and S.I.(Spark Ignition) engine.
Q.6 State advantages and disadvantages of two stroke engine over four stroke engine.
Q.7 The following data refer to a single cylinder four stroke petrol engine. Cylinder diameter = 25 cm, stroke

of the piston = 40 cm, engine speed = 1400rpm, indicated mean effective pressure = 4 bar, fuel
consumption = 20 liters/hr, calorific value of the fuel = 46000 KJ/kg K, specific gravity of the fuel = 0.8.
Determine the indicated termefficiency.

Q.8 The four cylinder two stroke cycle petrol engine develop 30 KW at 2500 rpm. The indicated mean
effective pressure of each is 800 KPa and ηm = 80%. Calculate the diameter and stroke of each of the
cylinder if L/D = 1.5. also calculate the brake specific fuel consumption of the engine if break thermal
efficiency is 28%. The calorific value of petrol is 44000 KJ/kg K.

Q.9 The following data refer to a single cylinder four stroke petrol engine. Cylinder diameter = 30 cm
Stroke of the piston = 40 cm Engine
speed = 1400 rpm
Indicated mean effective pressure = 5 bar Fuel
consumption = 17.568 kg/hr
C.V. of the fuel = 45000 KJ/kg K Specific
gravity of the fuel = 0.8
Determine the indicated thermal efficiency?

Q.10 The following results refer to a test on I.C. engine. Indicated
power = 42 KW
Frictional power = 7 KW
Engine speed = 1800 rpm
Specific fuel consumption per B.P. = 0.30 kg/KW hr Calorific value
of fuel used = 43000 KJ/kg K Calculate 1) ηm 2) ηbt 3) ηit.

Q.11 During a test on a single cylinder four stroke engine having compression ratio of 6.
Following data is recorded, Bore = 10 cm, Stroke = 12.5 cm, Indicated mean effective pressure = 2.6 bar,
Dead load on dynamometer = 60 N, Spring balance reading = 90 N, Effective radius of flywheel = 40 cm,
Fuel consumption = 1 kg/hr, Calorific value of fuel = 42000 KJ/kg K, Speed = 2000 rpm. Determine I.P. ,
B.P. , ηm , ηbt , ηit , ηair , ηra .

Q.12 Four cylinder two stroke  petrol  engine with  stroke to bore ratio 1.2  develops   32
KW B.P. at 2500 rpm the indicated mean effective pressure in each cylinder is 9 bar & ηm 86%.
Determine bore & stroke of each cylinder and ηbt & ηit . If fuel consumption mf = 9 kg/hr , C.V. = 43000
KJ/kg K.
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Q.13 A two cylinder four stroke petrol engine has 100 mm bore and 140 mm stroke. It
runs at 900 rpm. It consumed 2.1 KJ/hr of petrol having a colorific value of 42000 KJ/kg K. The
indicated mean effective pressure in both cylinders is 7.5 bar. Calculate ηit & ηra . It clearance volume
15% of stroke volume.

TUTORIAL-8
PUMPS

Q.1 Define and give the detailed classification of pump.
Q.2 Explain the working of a single acting and double acting reciprocating pump.
Q.3 Classify centrifugal pumps and explain the working of each.
Q.4 Why priming is required in centrifugal pump?
Q.5 Explain the working of following rotary pumps

1.  Gear pump 2.  Screw pump 3.  Vane pump

TUTORIAL-9
AIR COMPRESSOR

Q.1 Classify the air compressor and state the applications of compressed air.
Q.2 Prove that the volumetric efficiency of air compressor is given by,

ηv = 1-c((p2/p1)
1/n

-1)
Q.3 Prove that the work done per kg of air in a compressor is given by,

W = RT1 n/n-1 ((Rp)
n-1/n

-1)

Q.4 Classify the rotary air compressor and explain the working of each.
Q.5 Air is to be Compressed in a single stage reciprocating compressor from 1.013

bar and 15°C to 7 bar. Calculate the power required for a free air delivery of0.3 m
3

/ min when the
compression process is.

1.  Adiabatic 2. Isothermal 3.  Polytropic (n = 1.25)
What will be the delivery temperature in each case? Neglect clearance.

[ANS:1.3 kW, 500 K, 0.98 kW, 288 K, 1.2 kW, 424 K ]
Q.6 Air is to be compressed through a pressure ratio of 10 from a pressure of 1 bar in a single stage air

compressor. Free air delivery is 3 m
3
/min. Swept volume = 14 litre. n =1.3. Neglect clearance volume.

Calculate :

1. Power required in kW 2. Rotational speed of the compressor
[ANS: 15.2 kW, 214 rpm ]

Q.7 Differentiate reciprocating air compressor and rotary air compressor .
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TUTORIAL-10
REFRIGERATION AND AIR-CONDITIONING

Q.1 Define: 1. Refrigeration
2.  Refrigerating effect
3.  One ton of refrigeration
4.  C.O.P

Q.2 Define and classify the refrigerants.
Q.3 With neat sketch explain the working of simple vapour compression refrigeration system using p-h and

T-S diagram.
Q.4 With neat sketch explain the working of vapour absorption refrigeration system.
Q.5 Write short note on the following

1.  Domestic Refrigerator 2. Window A/C 3.  Split A/C

TUTORIAL-11
COUPLINGS, CLUTCHES AND BRAKES

Q.1 What is coupling? Classify and explain each with neat sketch.
Q.2 What is clutch? Classify and explain each with neat sketch.

Q.3 What is brake? Classify and explain each with neat sketch.
Q.4 Differentiate the clutch and brake.

TUTORIAL-12
TRANSMISSION OF MOTION AND POWER

Q.1 Classify and explain various types of belt drive with neat sketch.
Q.2 Explain with neat sketch the chain drive.
Q.3 Classify and explain various types of gear drive with neat sketch.
Q.4 Compare belt drive, chain drive and gear drive.

TUTORIAL-13
ENGINEERING MATERIALS

Q.1 Enlist different properties of engineering materials and explain it wherever possible.
Q.2 Classify the metals and explain in detail about each (both ferrous and non ferrous)
Q.3 Explain the following non metals

1.  Ceramic 2.  Glass 3.  Concrete 4.  Plastic 5.  Timber
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