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Assignment #12 -_ Specific Heat, Work, Energy, Effective  (s.d. required)
1. If you had a roller coaster like Le Monstre at La Ronde, it has a maximum height of 40.0 m and a top speed of 96 km/h. The person is 63.6 kg.
a) Draw a diagram to show the roller coaster (rough sketch!) at the highest, ½ way and the bottom.

[image: image1.png]b) Using the example of the mechanical energy handout as a guide, calculate the Ep, Ek, Em…..

	All in Joules
	at the top
	25.0 m from the ground
	at 5.0 m from the ground

	at the ground level

	Ep
	2.50 x 104
	15 600 
	3100 
	0

	Ek
	0
	9400
	21 900
	2.50 x 104

	Em
	2.50 x 104
	2.50 x 104
	2.50 x 104
	2.50 x 104


2. An insulated cup contains 75.0g of water at 24.00oC. A 26.00g sample of metal at 82.25oC is added. The final temperature of the water and metal is 28.34oC. What is the specific heat of the metal? (HINT: Draw a diagram to help your understanding.)     Find the Q of water and then the Q of metal. C =0.973 J/g oC.
[image: image2.jpg]


3. Breanna is boiling water to make Kraft Dinner. If she applies

a total of 63 000 J of energy to 1.4 kg of water, how much will the

temperature increase?   10.7 oC.
If the initial temperature is 82.0 0C, what would be the Tf? 93 oC.
4. To make french fries,  vegetable oil must be heated from 210 C to 850 C if this takes 54 000 J of

energy what is the mass of the oil? The specific heat capacity of the oil is 2.0 J/g0C.  130 g
5. Hans Full is pulling on a rope to drag his backpack to school across the ice. He pulls upwards and rightwards with a force of 22.9 Newtons at an angle of 35 degrees above the horizontal to drag his backpack a horizontal distance of 129 meters to the right. Determine the work (in Joules) done upon the backpack.

Draw a diagram.                   Eff. F = 18.76 N and W = 2420 J
6. The first asteroid to be discovered is Ceres. It is the largest and most massive asteroid is our solar system’s asteroid belt, having an estimated mass of 3.0 x 1021 kg and an orbital speed of 17900 m/s. Determine the amount of kinetic energy possessed by Ceres.   4.8 x 1029 J
7. A bicycle has a kinetic energy of 124 J. What kinetic energy would the bicycle have if it had …

a. … twice the mass and was moving at the same speed?   248 J
b. … the same mass and was moving with twice the speed?  476 J
c. … one-half the mass and was moving with twice the speed?  248 J
d. … the same mass and was moving with one-half the speed? 62 J
e. … three times the mass and was moving with one-half the speed? 93 J
8. Li Ping Phar, the esteemed Chinese ski jumper, has a mass of 59.6 kg. He is moving with a speed of 23.4 m/s at a height of 44.6 meters above the ground. Determine the total mechanical energy of Li Ping Phar.   19 600 J
9. Matthew starts from rest on top of a high sledding hill. He slides down the 32-degree incline and across the plateau at its base. Matthew and the sled have a combined mass of 27.5 kg. Find the effective force that gets Matthew moving.  140 N
10. A new conveyor system at the local packaging plan will utilize a motor-powered mechanical arm to exert an average force of 890 N to push large crates a distance of 12 meters in 22 seconds. Determine the work done by such a motor. 11 000 J
11. A 78-kg skydiver has a speed of 62 m/s at an altitude of 870 m above the ground. 

a. Determine the kinetic energy possessed by the skydiver.  150 000 J
b. Determine the potential energy possessed by the skydiver. 660 000 J
c. Determine the total mechanical energy possessed by the skydiver. 810 000 J
12. Nicholas is at The Noah's Ark Amusement Park and preparing to ride on The Point of No Return racing slide. At the top of the slide, Nicholas (m=72.6 kg) is 28.5 m above the ground. 

a. Determine Nicholas' potential energy at the top of the slide. 20 300 J
b. Determine Nicholas's kinetic energy at the top of the slide.  0
c. Assuming negligible losses of energy between the top of the slide and his approach to the bottom of the slide (h=0 m), determine Nicholas's total mechanical energy as he arrives at the bottom of the slide.              20 300 J
d. Determine Nicholas' potential energy as he arrives at the bottom of the slide. 0 J
e. Determine Nicholas' kinetic energy as he arrives at the bottom of the slide. 20 300 J
f. Determine Nicholas' speed as he arrives at the bottom of the slide. 23.7 m/s
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at the top				25.0 m from the ground


at 5.0 m from the ground		at the ground level
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