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DAY 1

Chemistry Test Answer Key

Dr. Thomas C. Hsu (B. Fortney)

University of Texas at Austin - TRC

1. Which of the following statements is NOT true?

a) Calories, BTU’s, and joules are just different size units for measuring heat 

b) Two objects at the same temperature contain the same quantity of heat

c) It is possible to add heat to a substance and have the temperature remain constant

d) Two objects in thermal equilibrium experience no net gain or loss of heat

Ans: B

2. The following quantities of water are mixed in an insulated cup. 

100 g of water at 50 C

+
100 g of water at 30 C

+
200 g of water at 0 C

Calculate the temperature of the mixture. Assume no heat is lost.

(Ans: 400g water at 20 C)

3. The specific heat of plastic A is 1.5 J/g-C. The specific heat of plastic B is 1.0 J/g-C. 

a) Plastic A is denser than plastic B

b) Plastic B is denser than plastic A

c) The temperature of Plastic A rises faster than the temperature of Plastic B

d) The temperature of Plastic B rises faster than the temperature of Plastic A

Ans: D

4. Which of the following is FALSE?

a) Molecules are always in motion, even at absolute zero

b) Absolute zero is the temperature at which molecular motion ceases (but not bonds)

c) There cannot be a temperature lower than absolute zero

d) Temperature can rise infinitely, without an upper limit

Ans: A

5. Two molecular substances have the same temperature, but different molecular mass. Which of the following is true?

a) The heavier molecules “move” slower than the lighter molecules

b) The heavier molecules “move” faster than the lighter molecules

c) The heavier molecules “move” at the same “speed” as the lighter molecules

d) Not enough information to answer the question definitively

Ans: A

6. Which of the following is the correct ordering of the electron states into ground state energy levels?

	
	1st energy 
level
	2nd energy level
	3rd energy level
	4th energy 
level

	a
	1s
	2s, 2p
	3s, 3p, 3d
	4s, 4p, 4d, 4f

	b
	1s
	2s, 2p
	3p
	

	c
	1s
	2s, 2p
	3s, 3p
	4s, 4p

	d
	1s
	2s, 2p
	3s, 3p
	4s, 4p, 3d


Ans: B

7. If the atom were the size of a classroom, 10 meters across, then the nucleus would be about the size of 

a) a softball 0.1 m in diameter

b) a marble 0.01 m in diameter

c) a pencil point, 0.001 m in diameter

d) a grain of sand, 0.0001 m in diameter

Ans: C

Big Idea: Temperature is a measure of the average Kinetic Energy of a substance. (It is the amount of “moving and jiggling” that is present in a substance. This does NOT directly measure the in and out flow of energy (as in, it temperature does not measure the dynamic nature of thermal equilibrium that has the out flow and inflow of energy in equal amounts). Changes in temperature indicate that more energy is flowing in or out of that substance, resulting in an average increase or decrease in temperature.

The amount of heat in a substance is not directly measured by temperature. It must take into consideration several things. Among them is the amount of the substance and specific heat of the substance.

To get at this big idea (the difference between heat and temperature) we can ask an open ended question such as:

Explain why it is more dangerous to be immersed (fully clothed) in water at 40 C than it is to be standing outside (same clothing, but dry this time) in 40 C weather. Please be specific on your reasoning.

Water is thermally more conductive than air. Air is an insulator mixture. Energy always flows from hot object to cold object. When someone immersed in 40F water, heat from his body flows to the cold water surrounding his body. This loss of heat from the body brings the temperature of the body dangerously down (hypothermia).  Air, however, lacks thermal conductivity and would not absorb heat from the body as much as water does.
