
Test 1: Introduction to Chemistry

Name: ____________________________________

Sunday, October 14, 2007

1.  
Two substances, A and Z, are to be identified. Substance A can not be broken down by a chemical change. Substance Z
can be broken down by a chemical change. What can be concluded about these substances?
1. Both substances are elements.    3. Substance A is an element and substance Z is a compound.
2. Both substances are compounds.    4. Substance A is a compound and substance Z is an element.

2.  

Base your answer to the question on the information below.

The particle diagrams below represent the reaction between two nonmetals, A  and Q2 2

Figure 1

Using the symbols A and Q, the chemical formula of the product could be written as

1.  AQ
2.  A Q2

3. AQ2

4. A Q2 2
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3.  
Which statement describes a chemical property of oxygen?
1. Oxygen has a melting point of 55 K.    3. Oxygen gas is slightly soluble in water.
2. Oxygen can combine with a metal to produce a compound.    4. Oxygen gas can be compressed.

4.  
Which two substances can not be broken down by chemical change?
1. C and CuO    3. CO  and CuO2

2. C and Cu    4. CO  and Cu2

5.  
Which particle diagram represents one pure substance, only?

1. 3. 

2. 4. 

6.  
Which pair is classified as chemical substances?

1. mixtures and solutions    3. elements and mixtures
2. compounds and solutions    4. compounds and elements
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7.  
Which substance can be decomposed by chemical change?

1. beryllium    3. methanol
2. boron    4. magnesium

8.  
Two different samples decompose when heated. Only one of the samples is soluble in water. Based on this 
information, these two samples are

1. both the same element    3. both the same compound
2. two different elements    4. two different compounds

9.  
Which species represents a chemical compound?

1. N     3. Na2
+2. NH     4. NaHCO  4 3

10.  
Which substance can be decomposed by chemical means?
1. tungsten    3. krypton
2. antimony    4. methane

11.  
Which substance can be decomposed by a chemical change?

1. Co    3. Cr
2. CO    4. Cu
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12.  
Which substance has vibrating particles in regular, fixed positions?

1. Ca(s)    3. Cl (g)2

2. Hg(l)    4. CaCl (aq)2

13.  
Fractional distillation is a technique used to separate complex mixtures of hydrocarbons based on differences in their

1. heats of fusion    3. melting points
2. heats of vaporization    4. boiling points

14.  
At room temperature, a mixture of sand and water can be separated by
1. ionization    3. filtration
2. combustion    4. sublimation

15.  
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Crude oil is a mixture of many hydrocarbons that have different numbers of carbon atoms. The use 
of a fractionating tower allows the separation of this mixture based on the boiling points of the 
hydrocarbons. 

To begin the separation process, the crude oil is heated to about 400°C in a furnace, causing many 
of the hydrocarbons of the crude oil to vaporize. The vaporized mixture is pumped into a 
fractionating tower that is usually more than 30 meters tall. The temperature of the tower is highest 
at the bottom. As vaporized samples of hydrocarbons travel up the tower, they cool and condense. 
The liquid hydrocarbons are collected on trays and removed from the tower. The diagram below 
illustrates the fractional distillation of the crude oil and the temperature ranges in which the 
different hydrocarbons condense.

Figure 2
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Base your answer to the question on the information and diagram and on your knowledge of chemistry.

What is the trend between the boiling point of the hydrocarbons contained in the crude oil and the number of carbon 
atoms in these molecules?

1. As the number of carbon atoms in these molecules    3. As the number of carbon atoms in these molecules 
decreases, the boiling point increases. increases, the boiling point increases.

2. As the number of carbon atoms in these molecules    4. As the number of carbon atoms in these molecules 
decreases, the boiling point decreases increases, the boiling point decreases.

16.  
A bottle of rubbing alcohol contains both 2-propanol and water. These liquids can be separated by the process of 
distillation because the 2-propanol and water

1. have combined chemically and retain their different    3. have combined physically and retain their different 
boiling points boiling points

2. have combined chemically and have the same boiling    4. have combined physically and have the same boiling 
point point

17.  
A compound differs from a mixture in that a compound always has a

1. homogeneous composition    3. minimum of three components
2. maximum of two components    4. heterogeneous composition

18.  
In an equation, which symbol would indicate a mixture?

1. NH (s)    3. NH (aq)3 3

2. NH (l)    4. NH (g)3 3

19.  
Which is a homogeneous mixture?

1. I (s)    3. HCl(g)2

2. I (l)    4. HCl(aq)2
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20.  
Which of these terms refers to matter that could be heterogeneous?

1. element    3. compound
2. mixture    4. solution

21.  
Which material is a mixture?

1. water    3. methane
2. air    4. magnesium

22.  
Given the diagrams X, Y, and Z below:

Which diagram or diagrams represent a mixture of elements A and B?

1. X, only    3.X and Y
2. Z, only    4.X and Z
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23.  
Base your answer to the question on the particle diagrams below, which show atoms and/or molecules in three 
different samples of matter at STP.

Which sample represents a pure substance?

1. Sample 1 
2. Sample 2 
3. Sample 3

24.  
An aqueous solution of sodium chloride is best classified as a

1. homogeneous compound    3. heterogeneous compound
2. homogeneous mixture    4. heterogeneous mixture

25.  
Which of these contains only one substance?

1. distilled water    3. saltwater
2. sugar water    4. rainwater
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26.  
An example of a heterogeneous mixture is

1. soil    3. carbon monoxide
2. sugar    4. carbon dioxide

27.  
Which must be a mixture of substances?

1. solid    3. gas
2. liquid    4. solution

28.  
A mixture of crystals of salt and sugar is added to water and stirred until all solids have dissolved. Which statement 
best describes the resulting mixture?
1. The mixture is homogeneous and can be separated by    3. The mixture is heterogeneous and can be separated by

filtration. filtration.
2. The mixture is homogeneous and cannot be separated    4. The mixture is heterogeneous and cannot be separated

by filtration. by filtration.

29.  
Which activity is considered a proper laboratory technique?

1. heating the contents of an open test tube held vertically over a flame    3. adding water to concentrated acids
2. heating the contents of a test tube that has been closed with a stopper    4. adding concentrated acids to water

30.  
The mass of a solid is 3.60 grams and its volume is 1.8 cubic centimeters. What is the density of the solid, expressed 
to the correct number of significant figures?

3 31. 2 g/cm    3. 0.5 g/cm
3 32. 2.0 g/cm    4. 0.50 g/cm
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31.  

Base your answer to the question on the table below.

Figure 3

The density of hydrogen at STP is 0.0899 gram per liter. Express this density to two significant figures.
 

Answer: g/L

32.  
Which measurement contains three significant figures?

1. 0.08 cm    3. 800 cm
2. 0.080 cm    4. 8.08 cm

33.  
Which diagram represents a crucible?

1.  2.  3.  4.  
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34.  
Expressed to the correct number of significant figures, the sum of two masses is 445.2 grams. Which two masses 
produce this answer?

1. 210.10 g + 235.100 g    3. 210.1 g + 235.1 g
2. 210.100 g + 235.10 g    4. 210.10 g + 235.10 g

35.  
What is the sum of 0.04321 g + 5.263 g + 2.13 g to the correct number of significant digits?

1. 7 g    3. 7.44 g
2. 7.4 g    4. 7.435 g

36.  
A hydrated compound contains water molecules within its crystal structure. The percent composition by mass of water
in the hydrated compound CaSO &bull; 2H O has an accepted value of 20.9%. A student did an experiment and 4 2

determined that the percent composition by mass of water in CaSO &bull;2H O was 21.4%.4 2

Calculate the percent error of the student's experimental result.

Answer: %

37.  
What is the safest method for diluting concentrated sulfuric acid with water?

1. add the acid to the water quickly    3. add the acid to the water slowly while stirring
2. add the water to the acid quickly    4. add the water to the acid slowly while stirring

38.  
A student intended to make a salt solution with a concentration of 10.0 grams of solute per liter of solution. When the 
student's solution was analyzed, it was found to contain 8.90 grams of solute per liter of solution. What was the 
percent error in the concentration of the solution?

1.  1.10%    3.  11.0%
2.  8.90%    4.  18.9%
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39.  
.In an experiment, a student found the percent by mass of water in a sample of BaCl  2H O to be 17.4%. If the 2 2

accepted value is 14.8%, the percent error in the student's result is equal to

1. 

2. 

3. 

4. 

40.  
Which piece of laboratory equipment should be used to remove a heated crucible from a ringstand?

1. 3. 

2. 4. 

41.  
The measurement 0.41006 gram, rounded to three significant figures, is expressed as

1. 0.41 g    3. 0.4100 g
2. 0.410 g    4. 0.4101 g

42.  
Given: (52.6 cm)(1.214 cm)
What is the product expressed to the correct number of significant figures?

2 21. 64 cm    3. 63.86 cm
2 22. 63.9 cm    4. 63.8564 cm
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43.  
A student wishes to prepare approximately 100 milliliters of an aqueous solution of 6M HCl using 12 M HCl. Which 
procedure is correct?

1. adding 50 mL of 12 M HCl to 50 mL of water while    3. adding 50 mL of water to 50 mL 12 M HCl while 
stirring the mixture steadily stirring the mixture steadily

2. adding 50 mL of 12 M HCl to 50 mL of water, and    4. adding 50 mL of water to 50 mL 12 M HCl, and then
then stirring the mixture steadily stirring the mixture steadily

44.  
During a laboratory activity, a student combined two solutions. In the laboratory report, the student wrote "A yellow 
color appeared." The statement represents the student's recorded

1. conclusion    3. hypothesis
2. observation    4. inference

45.  
Which measurement has the greatest number of significant figures?

1. 6.060 mg    3. 606 mg
2. 60.6 mg    4. 60600 mg
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46.  

Figure 4

The diagram represents a portion of a 100-milliliter graduated cylinder.  What is the reading of the meniscus?

1.  35.0 mL    3.  44.0 mL
2.  36.0 mL    4.  45.0 mL

47.  

Base your answer to the question on the information below.

Have you ever seen an insect called a water strider "skating" across the surface of a calm pond? Have you
ever "floated" a sewing needle on the water in a glass? If you have, then you've observed one of water's 
many amazing properties.

Water's surface tension keeps the water strider and the sewing needle from sinking into the water. Simply 
stated, the surface tension is due to the forces that hold the water molecules together. Without these 
intermolecular forces, the water strider and the sewing needle would sink below the surface of the water.

The surface tension of water at various temperatures is given in the data table and graph below.
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Figure 5

According to the graph, what is the surface tension of water at 60.°C?

Answer:  mN/m
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48.  
Which mass measurement contains four significant figures?

1.  0.086 g    3.  1003 g
2.  0.431 g    4.  3870 g

49.  
.In an experiment, a student found 18.6% by mass of water in a sample of BaCl 2H O. The accepted value is 14.8%. 2 2

What was the student's experimental percent error?

1. 

2. 

3. 

4. 

50.  
A student determined the heat of fusion of water to be 88 calories per gram. If the accepted value is 80. calories per 
gram, what is the student's percent error?

1. 5.0%    3. 11%
2. 10.%    4. 90.%
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Answer Key for Test 1: Introduction to Chemistry

1. 3
2. 3
3. 2
4. 2
5. 1
6. 4
7. 3
8. 4
9. 4
10. 4
11. 2
12. 1
13. 4
14. 3
15. 3
16. 3
17. 1
18. 3
19. 4
20. 2
21. 2
22. 2
23. 3
24. 2
25. 1
26. 1
27. 4
28. 2
29. 4
30. 2
31. 0.090
32. 4
33. 3
34. 3
35. 3
36. 2.4
37. 3
38. 3
39. 2
40. 1
41. 2
42. 2
43. 1
44. 2
45. 1
46. 1
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47. 66
48. 3
49. 2
50. 2


