

Multiple choice  

1/ One mole of oxygen gas is at a temperature of 30°C. If the gas is heated at constant volume until the pressure triples, what is the final temperature?
A.  60°C                         B.  50°C                        C. 353 K                        D. 909 K
2/ An engine has power of 26.5 kW, needs 9 kg coal during an hour for energy. The heat capacity of coal is 7800 cal/g. Define the engine’s efficiency.
A. 0.21                           B. 0.32                           C. 0.15                           D. 0.42
3/ An ice tray contains 800 g of liquid water at 0°C. Calculate the change in entropy of the water as it freezes slowly and completely at 0°C. The latent heat of fusion is L= 333 kJ/kg.
A. -975.8 J/K                 B. -623.2 J/K                 C. 975.8 J/K                   D. 623.2 J/K
This and the next question are related
A Carnot heat engine achieves the efficiency of 33.3% when operates with hot reservoir at temperature T1 and cold reservoir at temperature T2.
4) Determine T1 if given T2 is 470C. 
(a) 1470C           (b) 970C		 (c) 2060C	(d) Not enough information is given.
5)  If the machine is operating as refrigerator, how much work W must be done on the machine to take away from the cold reservoir the heat of 1 kJ
(a) 0.183 kJ	 (b) 0.173 kJ	            (c) 0.793 kJ	              (d) 0.496 kJ
6.	A Carnot engine has a power output of 150 kW. The engine operates between two reservoirs at 20.0°C and 500°C. How much energy does it take in per hour?
A. 869MJ		B. 869J		C. 330J		D. 330MJ
This and the next question related to the following situation.
A gas is compressed at a constant pressure of 0.800 atm from 9.00 L to 2.00 L. In the process, 400 J of energy leaves the gas by heat.
7. What is the work done on the gas? 
A. 567J		B. -567J		C. 167J		D. -720J
8.What is the change in its internal energy?
A. 567J		B. -567J		C. 167J		D. -720J
This and the next question related to the following situation.
One mole of an ideal gas does 3 000 J of work on its surroundings as it expands isothermally to a final pressure of 1.00 atm and volume of 25.0 L.
9. Determine the initial volume of the gas.
A. 7.6dm3		B. 3.5cm3		C. 5.5cm3		D. 8.5cm3
10. Determine the temperature of the gas.
A. 300K		B. 3050C		C. 305K		D. 00C
11. One mole of oxygen gas is at a pressure of 6.00 atm and a temperature of 27.0°C. If the gas is heated at constant volume until the pressure triples, the final temperature is  
[image: ]A. 300K	B. 3050C	C. 900K		D. 00C

Problems

1/ In 1816, Robert Stirling, a Scottish clergyman, patented the Stirling engine, which has found a wide variety of applications ever since, including the solar power.
Consider n moles of an ideal monatomic gas being taken once through the cycle, consisting of two isothermal processes at temperatures 3Ti and Ti  and two constant- volume processes. Determine:
a) The energy transferred by heat into the gas during the iso volumetric process AB. 
b) The energy transferred by heat into the gas during the isothermal process BC. 
c) The energy transferred by heat into the gas during the iso volumetric process CD. 
d) The energy transferred by heat into the gas during the isothermal process DA. 
e) Identify which of the results from parts (a) through (d) are positive and evaluate the energy input to the engine by heat. 
f) The efficiency of the engine. [image: ]
2) 1 mole of an ideal gas follows the cycle shown in the figure. 1-2 is isobaric process, 2-3 is adiabatic process and 3-1 is isochoric process. V1, P1 are given; V2 = 2V1, P2 = P1/3. 
Determine (according to P1, V1): 
a) Adiabatic coefficient  and molar specific heats Cv and Cp (from the process 2-3)?
b) The heats from 1-2 and 3-1 processes?
c) The thermal efficiency of the engine operating with this cycle (the cycle is CCW).
3) An engine has power of 14.7kW, needs 8.1kg coal during an hour for energy. The heat capacity of coal is 7800cal/g. The temperature of the hot reservoir and the cold one are 2000C and 580C, respectively. Define:
a) The engine’s efficiency.
b) Compare with the efficiency of the engine operating with Carnot cycle.
[bookmark: _GoBack]4) Compare the isothermal and adiabatic expansions from V1 = 0.04 m3 to V2 = 0.08 m3 of two moles of an ideal diatomic gas. Both processes end up at the same state, T2 = 300 K, and p2 = 62.3 kPa. 
a) Sketch mentioned processes in P-V diagram.
b) Calculate the ratio of the work done by the two processes (isothermal divided by adiabatic).
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