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A) Br2(l)
B) Fe(NO3)2(aq)

C) KCl(s)
D) Ne(g)

1. At STP, which 2.0-gram sample of matter uniformly
fills a 340-milliliter closed container?

A) randomly and far apart
B) regularly and far apart
C) regularly and close together

2. The particles in a crystalline solid are arranged

A) NH3 solid
B) NH3 liquid

C) NH3 gas

3. Which 5.0-milliliter sample of NH3 will take the
shape of and completely fill a closed 100.0-milliliter
container?

A) C2H6 B) C3H8 C) Si D) H2O

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

A) a different density
B) a different gram-formula mass
C) the same chemical properties
D) the same volume

5. Compared to a 26-gram sample of NaCl(s) at STP, a
52-gram sample of NaCl(s) at STP has

A) Silicon has a blue-gray color.
B) Silicon is a brittle solid at 20.°C.
C) Silicon melts at 1414°C.
D) Silicon reacts with fluorine.

6. Which statement describes a chemical property of
silicon?

A) CO2(aq)
B) CO2(g)

C) CO2( )
D) CO2(s)

7. Which sample of CO2 has a definite shape and a
definite volume?

A) mass and density
B) mass and volume
C) solubility and density
D) solubility and volume

8. A large sample of solid calcium sulfate is crushed into
smaller pieces for testing. Which two physical
properties are the same for both the large sample and
one of the smaller pieces?

A) The equation represents a physical change, with
the product and reactants having different
chemical properties.

B) The equation represents a physical change, with
the product and reactants having identical
chemical properties.

C) The equation represents a chemical change, with
the product and reactants having different
chemical properties.

D) The equation represents a chemical change, with
the product and reactants having identical
chemical properties.

9. Given the balanced particle-diagram equation:

Which statement describes the type of change and the
chemical properties of the product and reactants?

A) H2O(s) + 6.01 kJ ® H2O( )
B) 2H2(g) + O2(g) ® 2H2O(g) + 483.6 kJ
C) H2(g) + I2(g) + 53.0 kJ ® 2HI(g)
D) N2(g) + 2O2(g) + 66.4 kJ ® 2NO2(g)

10. Which equation represents a physical change?

A) melting of ice
B) boiling of water
C) subliming of ice
D) decomposing of water

11. Which process is a chemical change?

A) C6H12O6( )
B) C6H12O6(s)

C) LiCl(aq)
D) LiCl(s)

12. Which formula represents a mixture?

A) A mixture can consist of a single element.
B) A mixture can be separated by physical means.
C) A mixture must have a definite composition by

weight.
D) A mixture must be homogeneous.

13. Which statement is an identifying characteristic of a
mixture?



A) an element
B) a compound
C) a heterogeneous mixture
D) a homogeneous mixture

14. When sample X is passed through a filter paper a
white residue, Y, remains on the paper and a clear
liquid, Z, passes through. When liquid Z is
vaporized, another white residue remains. Sample X 
is best classified as

A) boiling point
B) density at STP

C) freezing point
D) solubility in water

15. A mixture of sand and table salt can be separated by
filtration because the substances in the mixture differ
in

A) NaCl
B) NaOH

C) AlCl3

D) Al(OH)3

16. A student observed the following reaction:

     AlCl3(aq) + 3 NaOH(aq) ® Al(OH)3(s) + 3
NaCl(aq)

After the products were filtered, which substance
remained on the filter paper?

A) elements with identical boiling points
B) elements with different boiling points
C) compounds with identical boiling points
D) compounds with different boiling point

17. Petroleum can be separated by distillation because
the hydrocarbons in petroleum are

A) Ca(s)
B) Hg( )

C) Cl2(g)
D) CaCl2(aq)

18. Which substance has vibrating particles in regular,
fixed positions?

A) mass
B) density

C) pressure
D) temperature

19. Which property is a measure of the average kinetic
energy of the particles in a sample of matter?

A) A B) B C) C D) D

20. The diagram below shows the upper part of a
laboratory burner.

Which letter represents the hottest part of the burner
flame?



A) chromatography
B) electrolysis

C) distillation
D) titration

21. Given the diagram representing a process being used to separate the colored dyes in food coloring:

Which process is represented by this diagram?

22. Base your answer to the following question on the pictures below:

Explain, in terms of the composition, why sample A represents a pure substance.

23. Base your answers to the following questions on the diagram of a molecule of nitrogen shown below:

a  Draw a particle model that shows at least six molecules of nitrogen gas.
b  Draw a particle model that shows at least six molecules of liquid nitrogen.
c  Describe, in terms of particle arrangement, the difference between nitrogen gas and liquid nitrogen.



24. On a field trip, Student X and Student Y collected two rock samples. Analysis revealed that both
rocks contained lead and sulfur. One rock contained a certain percentage of lead and sulfur by mass,
and the other rock contained a different percentage of lead and sulfur by mass. Student X stated that
the rocks contained two different mixtures of lead and sulfur. Student Y stated that the rocks
contained two different compounds of lead and sulfur. Their teacher stated that both students could be
correct.

Draw particle diagrams in each of the rock diagrams below to show how Student X's and Student Y's
explanations could both be correct. Use the symbols in the key provided below to sketch lead and
sulfur atoms.

Base your answers to questions 25 and 26 on the diagram below concerning the classification of
matter.

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

26. What type of substance is represented by Z?



27. 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 may use more than one term for each diagram.



Base your answers to questions 28 and 29 on 
the information below.

     Nitrogen gas and oxygen gas make up about 99% of Earth's atmosphere. Other atmospheric gases
include argon, carbon dioxide, methane, ozone, hydrogen, etc.
The amount of carbon dioxide in the atmosphere can vary. Data for the concentration of CO2(g) from
1960 to 2000 are shown in the table below.

28. Explain why the atmosphere is classified as a mixture.

29. Explain, in terms of types of matter, why methane can be broken down by chemical means, but argon
can not be broken down by chemical means. Your response must include both methane and argon.
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1. D
2. C
3. C
4. C
5. C
6. D
7. D
8. C
9. C
10. A
11. D
12. C
13. B
14. C
15. D
16. D
17. D
18. A
19. D
20. C
21. A
22. Sample A has only

one type of molecule
or All particles are
the same or not a
mixture

23. (essay)
24.

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

26. compound or
compounds

27. Answer
28. –The gases in a

mixture can be
separated by
physical means.
–The gases in the
atmosphere are
separate elements or
compounds that are
not chemically
combined with each
other. –The
proportions of the
gases in the
atmosphere can
vary. –more than one
substance

29. –Methane is a
compound
consisting of two
elements, so it can
be broken down by
chemical means, but
argon is an element,
which cannot be
broken down.
–Methane is a
compound and argon
is an element.
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23.

c Acceptable responses include, but are not limited to, these examples:
– The particles in nitrogen gas are farther away from each other than the particles in the liquid nitrogen. or
– spacing of particles or – Gas particles have greater entropy (randomness) than the particles in the liquid.
d – Two dimensional models do not show geometric relationships. or – not 3-D or – Real particles are
three-dimensional. or – The model does not show momentary dipoles.


