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1.
The readings tA and tB of  two centigrade thermometers A and B,  agree at the ice point (0oC) and the steam point (100oC), but elsewhere are related by the equation tA =  l + m tB + n tB2  where l, m and n are constants.  When both the thermometers are immersed in a well stirred oil bath, A registers 51oC while B registers 50oC. 

(a) Determine the reading on B when A reads 25oC and (b) Discuss which thermometer is correct.

2. a)
Show that the internal energy is a property of the system.

 b)
Air at a pressure of 50 bar and a volume of 0.2m3 is expanded at constant pressure until the volume is doubled. It is then expanded according to PV1.3 = constant until the volume is 0.8m3. Calculate the work done in each process.

3. 
An engineer claims his engine to develop 3.675 kW. On testing the engine consumes 0.44 kg of fuel per hour having a calorific value of 41800 kj/kg. The maximum temperature recorded in the cycle is 14000C and the minimum is 3500C. Find whether the engineer is justified in his claim. If however the maximum and minimum temperatures are maintained as 20000C and 2500C, will the performance be possible on the same engine. 

4.
Deduce an expression for the thermal efficiency of joules air engine and show that it is less than Carnot efficiency.

5. a) 
Define the mean effective pressure? What is its importance in reciprocating 
engines?









b)
Explain graphically the variation of the efficiency of Diesel cycle with compression ratio and cut off ratio.

6. a)
Define viscosity. Derive the equation for the viscosity.
b)
The space between two parallel plates kept 3mm apart is filled with an oil of dynamic viscosity 0.2 N- Sec / m2 . What is the shear stress on the lower fixed plate if the upper one is moved with a velocity of 1.5 m /sec?
7. a)
Define stream line. Derive the equation of stream line.

b)
The velocity components are given as u = 2xy3 / 3 –x2y and v = xy2 – 2yx3 / 3. Indicate whether the velocity distribution is a possible flow field. Determine the velocity at a point (2,3) and the  velocity potential function.
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8. a)
State the different types of energy of a flowing fluid.  Define and given expressions for them.

b)
A pipe carrying water tapers from cross section of 0.3m2 at A to 0.14m2 at B.  The average velocity at A is 1.8m/sec and the pressure 441kN/m2 (guage).  If frictional effects are negligible, determine the pressure at B which is 5.5m above the level of A.
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1.
A new temperature scale in degrees N is to be defined. The boiling and freezing points on this scale are 400o N and 100oN respectively.  (a) Correlate this with (i) Centigrade scale and (ii) Fahrenheit scale.  (b) What will be the reading on new scale corresponding to 60oC.

2. a)
1.5kg of liquid having constant specific heat of 2.5kj/kgoC is stirred in a well insulated chamber causing the temperature rise by 15oC. Find the change in energy and work done for the process.

    b)
One kg of gas at 25oC and occupying a volume of 2m3 is heated at constant pressure to 200oC. Find heat added, work done and change in internal energy.

3.
During summer to cool the water for drinking purpose, 1 kg of ice at 00C is mixed with 5 kg of water at 270C. The system is open to atmosphere which has a pressure of 1bar. Calculate the temperature of mixture and the change in entropy for the spontaneous process. Assume specific heat of water = 4.18 kj/kgK and the latent heat of ice=335 kj/kg.

4.
Explain briefly Otto cycle with the help of p –v and T-s diagrams and derive an expression for the ideal efficiency and mean effective pressure of an Otto Cycle.

5. a)
Which is the most efficient cycle (i.e. Otto cycle, Diesel cycle and Dual cycle) for 
the same compression ratio and heat rejection ? Explain with the help of p-v and 
T-s diagrams?









b)
Calculate the difference in thermal efficiency of Diesel cycle with compression ratio of 14 and the cut off increases from 4% to 7% of the stroke?

6. a)
Define fluid density, specific weight and specific gravity. What is the relation among them?
b)
A mass of liquid weighs 500 N when exposed to standard earth’s gravity g is 9.806 m /s2. What is its mass? What will be its weight in a planet with acceleration due to gravity of 3.5m/s2?
7. a)
Define path line.  How do you compare the same with stream line?

b)
If ( = 3xy, find the velocity components at (1,3) and (3,3). Determine the discharge between stream lines passing through these points.
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8. a)
State and prove Bernoulli’s theorem.  Mention its limitation.

b)
An oil of specific gravity 0.84 flows through a uniform diameter pipe at the rate of 375 lit/sec.  The energy head losses are 25 N-m/N per km length of the pipe.  Fine the slope of the hydraulic grade and total energy lines and the power lost per km of pipe.
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1. a)
Differentiate between Microscopic and Macroscopic point of view.

    b)
Prove that the difference between specific heat at constant pressure and specific heat at constant volume is gas constant.

    c)
Explain what do you mean by thermal equilibrium.

2. a)
Two kg of air expands polytropically (n=1.25) from a pressure of 15 bar and temperature of 300oC to a pressure of 1.5 bar, then heated at constant pressure to initial volume. Find 


(i) Work done

(ii) Change in enthalpy
(iii) Heat transer. 

    b)
 Show that the heat transfer in polytropic process 
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times of work.

3.
In order to check the validity of the second law, m1 kg of water at temperature T1 is isobarically and adiabatically mixed with m2 kg of water at temperature T2 (T1>T2). Determine the change in entropy of the universe and find an expression for the same for equal mass of water. Also prove that the change in necessarily positive.    

4. 
Explain briefly the Diesel cycle with the help of p –v and T-s diagrams and derive an expression for the ideal efficiency and mean effective pressure of a Diesel cycle.

5. a)
Discuss the Gas turbine cycle along with p-v and T-s diagrams and derive the equation for the thermal efficiency of the cycle.




b)
Compare the efficiency of Brayton cycle with Otto cycle for the same compression ratio.


6. a)
Define fluid surface tension property . What are its examples?
b)
The velocity distribution in a viscous flow over a plate is given by u = 4y – y2 where u is velocity at distance y from the plate. If the coefficient of dynamic viscosity is 1.5 Pa.sec, determine the shear stress at y=0 and at y=2.

7. a)
What is a streak line?  What are the practical examples?

b)
If the stream function is given by (= x3 – 3xy2 , determine whether the flow is  rotational or irrotational. Find the velocity components at (4,7). 
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8. a)
State and prove Euler’s equation of motion.  Obtain Bernoulli’s equation from Euler’s equation.

b)
At a certain section A of a pipe line carrying water, the diameter is lm, the pressure is 98.1kN/m2 and the velocity is 3m/sec.  At another section B which is 2m higher than A, the diameter is 0.07m and the pressure is 59.2kN/m2.  What is the direction of flow?
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1. a)
What is thermodynamic equilibrium? Explain the significance of it in quasi-static process?

    b)
Identify the proper type of system in each case and explain the reason for your choice.



(i)
Electric generator

(ii)
Domestic tea kettle



(iii)
Electric fan


(iv)
A living human being.

2. a)
Prove that for a constant pressure non flow process the change in enthalpy equal to heat transfer.

    b)
Derive the steady state flow energy equation and explain the perpetual motion machine of first kind.

3.
2kg of water at 940C are mixed with 3 kg of water at 100C in an isolated system. Calculate the change of entropy due to mixing process.

4.
For a given compression ratio; the air standard Diesel cycle is less efficient than air standard Otto cycle.  Explain.

5. a) 
Show that for the same compression ratio, the Brayton cycle efficiency is equal to 
the Otto cycle efficiency.







b)
What will be the change in efficiency of the Diesel cycle with compression ratio 14, if the fuel cut off is delayed from 6% to 9%?
6. a)
What do you understand by vapour pressure of fluid ? What is its practical significance?
 b)
The velocity distribution near the solid wall at a section is given by                   u=5 Sin (5xy). Compute the shear stress at points y = 0 and y=0.1m away from the boundary. The dynamic viscosity of the fluid is 5 poise.

7. a)
What do you understand by stream tube ? Explain in detail.

b)
The stream function and velocity potential for a flow are given by ( = 2xy and   ( = x2 – y2. Show that the conditions of continuity and irrotational flow are satisfied.
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8. a)
Write Bernoulli’s equation in the form of energy per unit mass, energy per unit weight and energy per unit volume.  Indicate the meaning of each term of the equation and discuss its limitations.  Mention some applications of Bernoulli’s theorem.

    b)
A pipe through which water is flowing is having diameters 40cm and 20 cm at the cross sections 1 and 2 respectively.  The velocity of water at section 1 is given 5.0m/sec.  Find the velocity head at the sections 1 and 2 and also the discharge.
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