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A) true solid
B) supercooled liquid

C) liquid
D) gas

1. When a substance is made up of constantly vibrating
particles arranged in a regular geometric pattern, the
substance is classified as a

A) ethane
B) propanone

C) silicon
D) water

2. Which substance can not be broken down by a chemical
change?

A) gas, liquid, solid
B) liquid, solid, gas

C) solid, gas, liquid
D) solid, liquid, gas

3. Which grouping of the three phases of bromine is listed
in order from left to right for increasing distance
between bromine molecules?

A) Heat flows from the copper cube to the iron cube.
B) Heat flows from the iron cube to the copper cube.
C) Heat flows in both directions between the cubes.
D) Heat does not flow between the cubes.

4. A cube of iron at 20.°C is placed in contact with a cube
of copper at 60.°C. Which statement describes the initial
flow of heat between the cubes?

A) 25 mL of water at 95°C
B) 45 mL of water at 75°C
C) 75 mL of water at 75°C
D) 95 mL of water at 25°C

5. Which sample of water contains particles having the
highest average kinetic energy?

A) –153°C
B) –120.°C

C) +293°C
D) +393°C

6. Which temperature is equal to 120. K?

A) H2O(s) ® H2O(g)
B) H2O(s) ® H2O( )

C) H2O( ) ® H2O(g)
D) H2O( ) ® H2O(s)

7. Which phase change is accompanied by the release of
heat?

A) 5.00 g
B) 6.00 g

C) 30.0 g
D) 150.0 g

8. A sample of water is heated from 10.0ºC to 15.0ºC by
the addition of 126 Joules of heat. What is the mass of
the water?

A)  and 
B)  and 

C)  and 
D)  and 

9. The graph below represents the uniform heating of a
substance, starting below its melting point, when the
substance is solid.

Which line segments represent an increase in average
kinetic energy?

A) 30°C
B) 55°C

C) 90°C
D) 120°C

10. The graph below represents the heating curve of a
substance that starts as a solid below its freezing point.

What is the melting point of this substance?

A) 334 J
B) 1670 J

C) 2260 J
D) 11 300 J

11. What is the total number of joules released when a
5.00-gram sample of water changes from liquid to solid
at 0°C?

A) condensation
B) sublimation

C) deposition
D) solidification

12. In which process does a solid change directly into a
vapor?



A) min 2 to min 4 B) min 4 to min 5 C) min 5 to min 7 D) min 7 to min 9

13.The cooling curve below represents the uniform cooling of a substance, starting at a temperature above its
boiling point.

During which time interval does the substance exist as both a liquid and a solid?

A) 70.°C B) 59°C C) 53°C D) 48°C

14. A student obtained the following data while cooling a substance. The substance was originally in the liquid
phase at a temperature below its boiling point.

What is the freezing point of the substance?

15. Base your answer to the following question on the
graph below. The graph shows heat being added at a
constant rate to substance A and to substance B, which
begin as solids below their melting point temperatures.

A) 1-2 B) 2-3 C) 3-4 D) 7-8

During which interval is the greatest amount of energy
absorbed?

A) H2O( )
B) H2S(g)

C) NaH(s)
D) HCl(aq)

16. Which formula represents a homogeneous mixture?

A) element
B) mixture

C) compound
D) solution

17. Which of these terms refers to matter that could be
heterogeneous?

A) an isomer
B) an isotope

C) a solution
D) a compound

18. Any substance composed of two or more elements that
are chemically combined in a fixed proportion is

A) filtration
B) fermentation

C) distillation
D) conductivity

19. Which process would most effectively separate two
liquids with different boiling points?



A) NaCl(aq) and SiO2(s)
B) NaCl(aq) and C6H12O6(aq)
C) CO2(aq) and NaCl(aq)
D) CO2(aq) and C6H12O6(aq)

20. Which mixture can be separated by using the equipment
shown below?

A) Energy is absorbed and one particle of unbonded
hydrogen atoms is produced.

B) Energy is absorbed and two particles of unbonded
hydrogen atoms are produced.

C) Energy is released and one particle of unbonded
hydrogen atoms is produced.

D) Energy is released and two particles of unbonded
hydrogen atoms are produced.

21. Given the balanced equation representing a reaction:

H2 + energy  H + H

What occurs as bonds are broken in one mole of H2
 molecules during this reaction?

A) potential energy
B) kinetic energy

C) activation energy
D) ionization energy

22. Which kind of energy is stored in a chemical bond?

A) Water can be broken down by chemical means.
B) Water is a liquid at room temperature.
C) Water has a heat of fusion of 334 J/g.
D) Water is a poor conductor of electricity.

23. Which statement explains why water is classified as a
compound?

24. Describe diagrams X, Y, and Z using the following
terms:

Pure substance
Monatomic Element
Diatomic Element
Binary Compound
Ternary Compound
Mixture of elements
Mixture of compounds

You must use at least two terms for each diagram.



Base your answers to questions 25 and 26 on 
the information below.

A substance is a solid at 15°C. A student heated a sample of the solid substance and recorded the
temperature at one-minute intervals in the data table below.

25. Based on the data table, what is the melting point of this substance?

26. What is the evidence that the average kinetic energy of the particles of this substance is increasing during
the first three minutes?



27. A sample of water is heated from a liquid at 40°C to a gas at 110°C. The graph of the heating curve is
shown below.

a. On the heating curve diagram provided below, label each of the following regions:

Liquid, only
Gas, only
Phase change

b. For section QR of the graph, state what is happening to the water molecules as heat is added.

c. For section RS of the graph, state what is happening to the water molecules as heat is added.

Base your answers to questions 28 through 31 on 
the diagram below concerning the classification of matter.

28. Explain, in terms of particle arrangement, why NaCl(aq) is a homogeneous mixture.



29. What type of substance is represented by Z?

30. What type of mixture is represented by X?

31. Given a mixture of sand and water, state one process that can be used to separate water from the sand.

Base your answers to questions 32 through 34 on the information below

     A 5.00-gram sample of liquid ammonia is originally at 210. K. The diagram of the partial heating
curve below represents the vaporization of the sample of ammonia at standard pressure due to the
addition of heat. The heat is not added at a constant rate.

32. Determine the total amount of heat required to vaporize this 5.00-gram sample of ammonia at its boiling
point.



33. Describe what is happening to both the potential energy and the average kinetic energy of the molecules in
the ammonia sample during time interval BC. Your response must include both potential energy and
average kinetic energy.

34. Calculate the total heat absorbed by the 5.00-gram sample of ammonia during time interval AB. Your
response must include both a correct numerical setup and the calculated result.



Answer Key
Energy and Matter Exam 2018

1. A
2. C
3. D
4. A
5. A
6. A
7. D
8. B
9. B
10. B
11. B
12. B
13. D
14. C
15. C
16. D
17. B
18. D
19. C
20. A
21. B
22. A
23. A
24. Answer
25. 53°C
26. The temperature of

the substance is
increasing.

27.

b. Examples: –The
water molecules
acquire more kinetic
energy. –Heat is
converted to kinetic
energy of the water
molecules. –The
water molecules
speed up or increase
their relative motion.
c. Examples: –The
potential energy of
the water molecules
increases. –The water
molecules change
from the liquid phase
to the gas phase.
–There is less
attraction between the
H2O molecules.

28. Examples: – The
water molecules,
sodium ions, and
chloride ions are
uniformly mixed
together.
– All particles
distribute evenly.

29. compound or
compounds

30. Examples: –
heterogeneous –
nonuniform

31. Examples: –
Evaporate the water. –
Decant the water.
-filtration

32. 6850 J

33. The potential energy
of the ammonia
molecules increases
and the average
kinetic energy of the
ammonia molecules
remains the same.

34. q = mC T = (5.00
g)(4.71 J/g • K)(30.
K)
(5)(4.71)(30)
710 J


