Foundations of Engineering


Chapter 21: Accounting for Energy


Student-Accessible Questions











TRUE/FALSE QUESTIONS





1. Work can always be considered as a path quantity.





	a. true


	b. false





2. State energy is often specified by other state quantities such as temperature, pressure, position and velocity.





	a. true


	b. false





MULTIPLE CHOICE QUESTIONS





1. Estimate the heat released by the Aggie Bonfire.  Assume its bulk volume is 29158 ft3 and that 75 percent of its bulk volume is wood having a density of 770 kg/m3 and a heating value of 5500 Btu/lbm.





	a. 9.3 × 1010 Btu


	b. 6.2 × 1010 Btu


	c. 2.3 × 1010 Btu


	d. 7.7 × 109 Btu


	e. 5.8 × 109 Btu





2. What is the work required to lift a 41.2 kg mass 9.4 meters vertically from the surface of the earth?  Show answer with proper units.  Hint: Work = force times distance





	a.  3.80 × 103 N/m


	b.  3800. W


	c.  390. kg m


	d.  3.9 × 102 J


	e.  3.8 × 103 N m











3. Rock, the ski jumper, has a mass of 200. lbm, and is initially at rest (v = 0) at the top of the jump.  Neglecting all drag and friction, the velocity of Rock at the bottom of the jump, located 150. ft (vertically) below the top of jump, will be:





	a. 98.2 ft/s


	b. 17.3 ft/s


	c. 557 ft/s


	d. 54.2 ft/s


	e. none of the above





4. A spring with spring constant 35. lbf/in is compressed 6.0 in. A 0.50-lbm rubber ball is placed onto the compressed spring to launch the ball vertically into the air.  Ignore drag and friction.  What is the velocity of the ball the instant it leaves the spring?





	a. 14. ft/s


	b. 52. ft/s


	c. 82. ft/s


	d. 2.8 × 102 ft/s


	e. none of the above





5. A 1360.-kg automobile is travelling at 30.0 m/s.  Neglecting drag and friction, what is the kinetic energy of the car? 





	a. 3.0 × 105 J	


	b. 4.0 × 105 J


	c. 5.0 × 105 J


	d. 6.0 × 105 J


	e. 7.0 × 105 J





6.  In a multiple-step energy conversion process, a solar cell (photovoltaic) charges a battery that supplies a fluorescent light fixture.  What is the overall efficiency in which  solar energy is converted to light?





	a.  0.45


	b.  0.20


	c.  0.15


	d.  0.027


	e. None of the above








WORK OUT QUESTIONS





1.  How many pounds of ice will it take to drop the temperature of 23 liters of water from 75O F to 65OF?





