[image: image2.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No:9B303




                 
            Date:20 -January-2025 (FN)
B.Tech II-Year I- Semester External Examination, January-2025 (Regular & Supplementary)
THERMODYNAMICS (MECHANICAL)
Time:
 3 Hours







                    Max.Marks:60

 
Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.





Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6









Part - A 


Max.Marks: 6x2=12

[image: image1.wmf] Answer all QUESTIONS, EACH QUESTION CARRIES 2 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	1
	What is difference between a closed system and open systems.
	L2
	CO1
	[2M]

	2
	State First law of thermodynamics for a process.
	L2
	CO2
	[2M]

	3
	Give the Clausius statement of second law of thermodynamics.
	L2
	CO3
	[2M]

	4
	Define available and unavailable energy.
	L2
	CO3
	[2M]

	5
	Define triple point.
	L2
	CO4
	[2M]

	6
	List out the various process in a Brayton cycle.
	L2
	CO5
	[2M]








           Part – B


Max.Marks: 6x8=48
ANSWER ALL QUESTIONS. EACH QUESTION CARRIES 8 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	7.
	Differentiate (a) path function and point function, (b) intensive property and extensive property.
	L3
	CO1
	[8M]

	
	OR
	
	
	

	8
	Write short notes on following (i) Thermodynamic system and its types (ii) Different Thermodynamic Processes and their expression for work done.
	L3
	CO1
	[8M]

	
	
	
	
	

	9.
	Define internal energy. state first law of thermodynamics to a process and cycle for closed system.
	L3
	CO2
	[8M]

	
	OR
	
	
	

	10
	A domestic refrigerator is loaded with food and the door is closed. During a certain period of time, the machine consumes1kWh of energy and the internal energy of the System drops by5000kJ.Find the net heat transfer for the system. Explain the conclusions clearly.
	L4
	CO2
	[8M]

	
	
	
	
	

	11
	Establish the equivalence of Kelvin -plank and clausius statements.
	L3
	CO3
	[8M]

	
	OR
	
	
	

	12
	A cyclic heat engine operates between a source temperature of 8000C and a sink temperature of 300C. What is the least rate of heat rejection per kW net output of the engine.
	L4
	CO3
	[8M]

	
	
	
	
	

	13
	Prove that Entropy is a property of the system.
	L2
	CO3
	[8M]

	
	OR
	
	
	

	14
	Calculate the entropy change of the universe as a result of the following processes:

a) A copper block of 600 g mass and with Cp of 150 J/K at 1000 C is placed in a lake at 80 C.

b) The same block, at 80C, is dropped from a height of 100 m into the lake.
	L4
	CO3
	[8M]

	
	
	
	
	

	15
	What is critical state? Explain the terms critical pressure, critical temperature. 
	L3
	CO4
	[8M]

	
	OR

	
	
	

	16
	Define quality of steam and explain the working of separating and throttling calorimeter with neat sketch
	L3
	CO4
	[8M]

	
	
	
	
	

	17
	Calculate the thermal efficiency of a simple Rankine cycle for which steam leaves the boiler as saturated vapor at 3x106N/m2 and is condensed to saturated liquid at 7000N/m2.The pump and turbine have isentropic efficiencies of 0.6 and 0.8, respectively. The pump inlet is saturated liquid
	L3
	CO5
	[8M]

	
	OR
	
	
	

	18
	Explain the vapor compression cycle with various process involved in it. 
	L3
	CO5
	[8M]
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