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 :الأكاديميوقّع على القسَم التالي المتعلق بالغش 
العظيم أنني سألتزم الصدق والأمانة أثناء أدائي لهذا الامتحان وأنني لن  اقسم بالله

أغش أو أحاول الغش، ولن أقدم المساعدة لأي شخص أو أتلقاها من أي شخص، كما 
ولن أتردد في التبليغ عن أي حالة غش أراها طيلة فترة الامتحان. وأن إجابتي على 

ي. وأنني أتعهد بتحمل كافة كامل الأسئلة ستكون نتاج جهدي الشخصي وحد
المسؤوليات والعقوبات القانونية المنصوص عليها في أنظمة وتعليمات الجامعة، في 

 حال عدم التزامي بذلك.
 

 التوقيع:
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1. (10 marks) A cylinder contains 1 kg of a certain fluid at an initial pressure of 20 bar. A 
three-step cyclic process is carried out as below 

I. Step1-2: The fluid is allowed to expand reversibly behind a piston according to 
2PV C until the volume is doubled. 

II. Step2-3: The fluid is then cooled reversibly at constant pressure until the piston 
regains its original position. 

III. Step3-1: heat is then supplied reversibly with the piston firmly locked in position 
until the pressure rises to the original value of 20 bar. 

 
Required 
 

a) (3 marks) Sketch the given cycle on a PV diagram. 

b) (2 marks) The net work done by the fluid, for an initial volume of 0.05 m3 = 

_____________ kJ. 

c) (2 marks) The pressure after step 1-2 is = _____________ bar. 

d) (1 mark) The work in step 1-2 is = _____________ kJ. 

e) (1 mark) The work in step 2-3 is = _____________ kJ. 

f) (1 mark) The work in step 3-1 is = _____________ kJ. 
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2. (10 marks) Two boilers one with superheater and other without superheater are 

delivering equal quantities of steam into a common main. The pressure in the boilers and 

main is 20 bar. The temperature of steam from a boiler with a superheater is 350°C and 

temperature of the steam in the main is 250°C. Determine the state of steam supplied by 

the other boiler, and answer the following questions.  

 

a) (2 marks) The temperature of B2 is = _____________ °C. 

b) (2 marks) The quality of B2 is = _____________. 

c) (2 marks) The specific enthalpy of Main boiler is = _____________ kJ/kg. 

d) (2 marks) The specific enthalpy of B1 is = _____________ kJ/kg. 

e) (2 marks) The specific enthalpy of B2 is = _____________ kJ/kg. 
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3. (10 marks, a mark for each question) Choose the most correct answer: 

1. A definite area or space where some thermodynamic process takes place is known as 
a) Thermodynamic system. 
b) Thermodynamic cycle. 
c) Thermodynamic process. 
d) Thermodynamic law. 

 
2. An open system is one in which 

a) Heat and work cross the boundary of the system, but the mass of the working 
substance does not. 

b) Mass of working substance crosses the boundary of the system but the heat and 
work do not. 

c) Both the heat and work as well as mass of the working substances cross the 
boundary of the system. 

d) Neither the heat and work nor the mass of the working substances cross the 
boundary of the system. 

 
3. An isolated system 

a) is a specified region where transfer of energy and/or mass take place. 
b) is a region of constant mass and only energy is allowed to cross the boundaries. 
c) cannot transfer either energy or mass to or from the surroundings. 
d) is one in which mass within the system is not necessarily constant 

 
5) Which of the following is an intensive property of a thermodynamic system ? 

a) Volume. 
b) Temperature. 
c) Mass. 
d) Energy. 

 
6) When two bodies are in thermal equilibrium with a third body they are also in thermal 

equilibrium with each other. This statement is called 
a) Zeroth law of thermodynamics. 
b) First law of thermodynamics. 
c) Second law of thermodynamics. 
d) Kelvin Planck’s law. 

 
7) The temperature at which the volume of a gas becomes zero is called 

a) Absolute scale of temperature. 
b) Absolute zero temperature. 
c) Absolute temperature. 
d) None of the above. 

 
8) The value of one bar (in SI units) is equal to ______ N/m2 

a) 1 × 103 . 
b) 1 × 104 . 
c) 1 × 105 . 
d) 1 × 106. 
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9) Which of the following is correct ? 

a) Absolute pressure = gauge pressure + atmospheric pressure. 
b) Gauge pressure = absolute pressure + atmospheric pressure. 
c) Atmospheric pressure = absolute pressure + gauge pressure. 
d) Absolute pressure = gauge pressure – atmospheric pressure. 

 

10) A series of operations, which take place in a certain order and restore the initial 
condition is known as 
a) Reversible cycle. 
b) Irreversible cycle. 
c) Thermodynamic cycle. 
d) None of the above. 

 

 (A) (B) (C) (D) 
    

    

    

    

    

    

    

    

    

    
Fill the circles completely. 
Don’t fill more than one circle for each question. If there are more than one circles filled, you will get a zero for that 
question. 
No answers on the questions sheet will be accepted. 
Use a black/blue pen not a pencil. 
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4. Bonus worth 4 marks out of 30 

Everyone has heard about the food chain, but few realize how inefficient it is in nature. 

The energy conversion efficiency from sunlight to plant growth is only about 1.00%, the 

energy conversion efficiency of the plants eaten by grazing herbivores is about 20.00% and 

the energy conversion efficiency of the carnivores that hunt and eat the herbivores is only 

about 5.00%. If the average daily solar energy reaching the surface of the Earth is 15.3 

MJ/d·m2, then how much land is required to grow the plants needed to feed the 

herbivores eaten by a large carnivore that requires 10.0 MJ/d to stay alive? What is the 

overall efficiency of utilization of solar radiation? 

Good to know (not part of the question): In 1932, Max Kleiber (1893–1976) published a paper, “Body 

Size and Metabolism,” which included a graph that showed that an animal’s metabolic rate scales to the three-
quarter power of the animal’s mass, or BMR ∝M

3/4
. Kleiber’s law has been found to hold across 18 orders of 

size, from microbes to whales. 
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Units of P changed to MPa 

 

 
 

 

Superheated steam tables (units are the same as in saturated table) 

 
WHAT IS KLEIBER’S LAW? 


