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Q-1 An object whose mass is 10 kg weighs 95 N. Determine  

(a) the local acceleration of gravity, in m/s2. 

(b) the mass, in kg, and the weight, in N, of the object at a location where g = 9.81 m/s2. 

 

Soln: 

(a) 𝐹 = 𝑚 ∙ 𝑎  →  95 = 10 ∙ 𝑔 → 𝑔 = 9.5 m/s2 

(b) 10 kg , 𝐹 = 𝑚 ∙ 𝑎→ 𝐹 = 10 ∙ 9.81=98.1 N 

 

Q-2 As illustrated in figure, water circulates between a storage tank and a solar collector. Heated 

water from the tank is used in a house. Considering the solar collector as a system,  

a) Identify if it is a closed system or an open system. 

b) Identify the system boundary and the surroundings.  

c) Describe events that occur within the system.  

 

Soln: 

a) Open System 

b) CV→ shown on the picture. 

c) Energy transfer with heat input (via sun), Energy 

transfer with mass inlet, Energy transfer with mass 

outlet, heat loss.   

 

 

 

Q-3 The vertical pipe shown in figure is filled with an oil which has a specific gravity of 0.9. 

There is no flow in the pipe. One side of the manometer is connected to the vertical pipe and 

the other side of it is open to the atmosphere. Determine the reading of the Bourdon Gage Px. 

( water = 1000 kg/m3, mercury = 13600 kg/m3, air = 1 kg/m3) 
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Solution: 

  

Q-2 Two pipes are connected by a manometer as shown in the figure below. Differential 

readings are  0.5, 0.6 m and 13 m. Determine the pressure difference PA - PA between pipes A 

and B. ( water = 1000 kg/m3) 

 

Q-4A mass of 4 kg undergoes a process in which there is heat transfer of magnitude 45 kJ from 

the system to the surroundings. The elevation of the system increases by 550 m during the 

process. The specific internal energy of the system decreases by 10 kJ/kg and there is no change 

in kinetic energy of the system. The acceleration of gravity is constant at g = 9.8 m/s2. 

Determine the work, in kJ. 
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Q-5 If, for a diesel engine, shaft power output is 10 kW and fuel input is 25 kW,  calculate the 
thermal efficiency of the engine. What is the reason of the difference between these two 
values? 
 

th=10/25= 0.4 

Efficiency is 40% 

Qout=25-10=15 kW 

This is due to losses in the system and exhaust heat output.  

 

Q-3 Helium is contained in a frictionless piston cylinder device. The piston has a mass of 7 kg 

and cross sectional area of 45 cm2. A compressed spring above the piston exerts a force of 80 

N on the piston. If the atmospheric pressure is 98 kPa, determine the pressure inside the 

cylinder. 

 

  

 
 


