3.4 Explain the relationships among temperature changes in a substance, the amount of heat transferred, the amount (mass) of the substance, and the specific heat of the substance.

	[image: image1.jpg]@ The masses and specific heats of some samples of liuids are shown i the able blow.

[ Spenc eat Capacity
Samples Mass (k) e
water 0750 200
Slycerin 0750 2400
methanol 0750 2500
caoking oll 0750 2100

“The temperature of which sample will rise most when 1000 J of heat is added?

A, vater
B. glycerin
€. methanol
D. caoking oil





	[image: image2.png]@ The diagram below represents four empty
copper containers at room temperature.
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An equal amount of water at 90°C is
added to each copper container. Assume
there s no loss of heat to the environment.

Which container will have had the greatest
change in temperature when the water
and the container reach equilibrium?
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	[image: image3.png]@D The instructions below outline the procedure for a demonstration.

Materials: four 100 g metal blocks, each of a different metal
four polystyrene foam cups, each containing 150 g of 10°C water

Procedure: 1. Place the four cups of water next to each other on the lab bench.

. Heat each block to a temperature of 60°C.

w oo o

. Place each heated block in a separate cup of 10°C water.

s

. Measure the temperature change in each cup of water after 100s.

At the end of the demonstration, which block raised the temperature of the 10°C water the
greatest amount?

A. the block with the greatest density

B. the block with the lowest surface area

C. the block with the greatest specific heat

D. the block with the lowest thermal conductiv






	[image: image4.png]@ A recycling plant manager needs to melt
1500 kg of scrap copper to sell to a wire
manufacturer. The copper is at 15°C and
its melting point is 1083°C. The copper
has a specific heat of 385 Jkg + K.

How much heat is required to raise
the temperature of the copper to its
melting point?
AL 62X 10°7
B. 63X 1041
C. 771047

D. 7.9 X 1081





	[image: image5.png]@ A 10gsample of aluminum and a 10 ¢
sample of iron were cach heated by 100
joules of energy. The temperature of the
aluminum sample rose 11°C, while the
temperature of the iron sample increased
23°C. Which statement best accounts for
these results?

A. Tron is twice as dense as aluminum.

B. Atoms of aluminum are smaller than
atoms of iron.

C. Using equal masses results in similar
heat capacities.

D. The specific heat of iron is less than
that of aluminum.





	[image: image6.png]Question 18 is an open-response question.

BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
If you do the work in your head, explain in writing how you did the work.

Write your answer to question 18 in the space provided in your Student Answer Booklet.

@ The table below shows initial data from a laboratory demonstration.

Material Thniia (°C) Specific heat J/kg » °C
Water 30 4190

Glass heaker 30 500

Copper pipe 550 386

In the demonstration, a heated 0.06 kg copper pipe was dropped into a beaker of water. Students
in the class were asked to predict the final temperature of the beaker of water when it reached
equilibrium with the copper pipe.

a.

If this demonstration took place in a closed insulated beaker, instead of in an open
beaker, what would be the relationship between the heat lost by the copper and the heat
gained by the water and glass?

. Which material in the table above requires the most heat for a given change in

temperature?

. The students found that the measured temperature was lower than they predicted. How

would the students hest explain this difference from the predicted temperature?

. Assume a heated 0.12 kg copper pipe was used instead of the given pipe. How would this

change affect the final temperatures of the water and of the glass beaker?
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