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Chapter 2, Problem 28E. 

 

Determine the torque applied to the shaft of a car that transmits 450 hp and rotates at a rate of 3000 rpm. 
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Chapter 2, Problem 32. 

 

Determine the power required for a 2000-kg car to climb a 100-m-long uphill road with a slope of 30° (from horizontal) in 10 s (a) at a 
constant velocity, (b) from rest to a final velocity of 30 m/s, and (c) from 35 m/s to a final velocity of 5 m/s. Disregard friction, air drag, 
and rolling resistance.  

 
Figure P2-32 
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Chapter 2, Problem 37. 

 

Water is being heated in a closed pan on top of a range while being stirred by a paddle wheel. During the process, 30 kJ of heat is 
transferred to the water, and 5 kJ of heat is lost to the surrounding air. The paddle-wheel work amounts to 500 N · m. Determine the final 
energy of the system if its initial energy is 10 kJ.   

 
Figure P2-37 
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Chapter 2, Problem 39. 

 

A classroom that normally contains 40 people is to be air-conditioned with window air-conditioning units of 5-kW cooling capacity. A 
person at rest may be assumed to dissipate heat at a rate of about 360 kJ/h. There are 10 lightbulbs in the room, each with a rating of 100 
W. The rate of heat transfer to the classroom through the walls and the windows is estimated to be 15,000 kJ/h. If the room air is to be 
maintained at a constant temperature of 21°C, determine the number of window air-conditioning units required.   
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Chapter 2, Problem 57. 

 

A 75-hp (shaft output) motor that has an efficiency of 91.0 percent is worn out and is replaced by a high-efficiency 75-hp motor that has an 
efficiency of 95.4 percent. Determine the reduction in the heat gain of the room due to higher efficiency under full-load conditions. 
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Chapter 2, Problem 74. 

 

Water is pumped from a lower reservoir to a higher reservoir by a pump that provides 20 kW of shaft power. The free surface of the upper 
reservoir is 45 m higher than that of the lower reservoir. If the flow rate of water is measured to be 0.03 m3/s, determine mechanical power 
that is converted to thermal energy during this process due to frictional effects. 

 
Figure P2-74 
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Chapter 2, Problem 78E. 

 

A 73-percent efficient pump with a power input of 12 hp is pumping water from a lake to a nearby pool at a rate of 1.2 ft3/s through a 
constant-diameter pipe. The free surface of the pool is 35 ft above that of the lake. Determine the mechanical power used to overcome 
frictional effects in piping.   



 COSMOS: Complete Online Solutions Manual Organization System 
 
 

* Problems designated by a “C” are concept questions, and students are encouraged to answer them all. Problems designated by an “E” are in English units, 
and the SI users can ignore them. Problems with the  are solved using EES, and complete solutions together with parametric studies are included on the 
enclosed DVD. Problems with the  are comprehensive in nature and are intended to be solved with a computer, preferably using the EES software that 
accompanies this text. 
 
Thermodynamics: An Engineering Approach, 5/e, Yunus Çengel and Michael Boles, 
© 2006 The McGraw-Hill Companies. 
 

Chapter 2, Problem 88. 

 
A typical car driven 12,000 miles a year emits to the atmosphere about 11 kg per year of NOx (nitrogen oxides), which cause smog in 
major population areas. Natural gas burned in the furnace emits about 4.3 g of NOx per therm, and the electric power plants emit about 7.1 
g of NOx per kWh of electricity produced. Consider a household that has two cars and consumes 9000 kWh of electricity and 1200 therms 
of natural gas. Determine the amount of NOx emission to the atmosphere per year for which this household is responsible. 

 
Figure P2-88 
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Chapter 2, Problem 109. 

 

A hollow spherical iron container whose outer diameter is 20 cm and thickness is 0.4 cm is filled with iced water at 0°C. If the outer 
surface temperature is 5°C, determine the approximate rate of heat loss from the sphere, and the rate at which ice melts in the container. 

 
Figure P2-109 


