Pre-AP Chemistry, Grade 10
Test 1
I. Print the answer to each of the multiple choice questions below on your answer sheet:

1. How many significant figures are there in “0.00130”?

a) 2

b) 3

c) 4

d) 5

e) 6

2. How many significant figures are there in “1,200”?

a) 1

b) 2
c) 3

d) 4

e) 5

3. In scientific notation and to the correct number of significant figures,
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equals

a) 47.3

b) 47.34

c) 8.692 X 103
d) 8.69 X 103
e) 86.9 X 102
4. Which of the following does not belong?

a) Dihydrogen oxide

b) Air

c) Chicken

d) Music

e) Carbon-12

5. You buy a pack of chestnuts from a street vendor on a cold day. Which of the following are chemical changes?

i. Cooling the chestnut  

ii. Cracking open the shell of the chestnut
iii. Digesting the chestnut
a)  i
b)  ii
c)  iii
d)  i and iii
e)  i, ii, and iii
6. The chestnut above has a diameter of 2 cm. What is its diameter in nanometers?

a) 2 X 10-11 nm

b) 2 X 10-7 nm

c) 2 X 1018 nm

d) 2 X 107 nm

e) 2 X 106 nm

7. The density of iron is 7.87 g/cm3. What is its density in mg/km3?

a) 7.87 X 108 mg/km3 
b) 7.87 X 1010 mg/km3
c) 7.87 X 1011 mg/km3
d) 7.87 X 1012 mg/km3
e) 7.87 X 1018 mg/km3
8. Which of the following pairings of element and abbreviation is incorrect?

a) Fluorine, F

b) Beryllium, B

c) Potassium, K

d) Sulfur, S

e) Phosphorus, P

9. Molecules move slowest in a ________ and are farthest apart in a ________.

a) gas …. gas

b) solid …. gas

c) gas … solid

d) gas … liquid

e) solid … liquid

10. The mass-to-charge ratio of the electron was discovered using the

a) oil drop experiment

b) mass spectrometry

c) cathode ray tube

d) alpha particles and gold foil

e) quartz crystal microbalance

11. Lavoisier is credited with first proving the law of

a) conservation of momentum

b) gravity

c) multiple proportions

d) conservation of mass

e) electromagnetisim

12. From his oil drop experiments, Millikan discovered

a) the fundamental charge on an electron

b) the mass-to-charge ratio of an electron

c) the mass of a proton

d) the neutron

e) the relative size of the nucleus

13. The radius of the atom is about ________ times the radius of the nucleus

a) 2

b) 20

c) 200

d) 20,000

e) 2 x 109
14. Which step below comes before the others in performing mass spectrometry?
a) Detecting particles with a specific mass-to-charge ratio

b) Ionizing the gas of neutral atoms

c) Exposing gas particles to electric and magnetic fields

d) Separating particles based atomic weight

e) Plotting the relative abundance of different particles

15. Which of the following lists a pair of atoms or ions that could be separated by mass spec?
a) 16O+ and 32S2+
b) 14N4+ and 7Li2+
c) 11B and 12C

d) 4He+ and 56Fe14+
e) 35Cl+ and 37Cl2+
16. Element X has three stable isotopes. A scientist finds that

i. Isotope 1 has a percent natural abundance of 50 %

ii. Isotope 2 has a percent natural abundance of 75 %

iii. Isotope 3 has a percent natural abundance of 24 %

Which of the following statements or groups of statements must be false?

a) i

b) ii
c) i and ii

d) i and iii

e) ii and iii
************ Please turn to the next page for Free Response questions. ************

II. Show all work for each of the following free-response problems and print your final answers on your answer sheet.

1. You are presented with the following five cups and five facts
Cup 1: filled with diamonds

Cup 2: filled with salt and grease, the salt sitting undissolved at the bottom of the cup

Cup 3: filled with coffee sweetened with sugar, which is completely dissolved

Cup 4: filled with oxygen isotopes 16O and 18O
Cup 5: filled with dry ice
Fact 1: Diamonds are solid carbon.
Fact 5: Grease is soluble in oil, but not in water.

Fact 3: Coffee boils at a much lower temperature than sugar.
Fact 4: Dry ice is solid carbon dioxide.

Fact 5: Grease is soluble in oil, but not in water.

a) List the samples that are substances, and indicate whether each substance is a pure element or a compound

b) List the samples that are mixtures, and indicate whether each mixture is heterogeneous or homogeneous

c) For each cup, clearly explain using no more than four complete sentences why and how, if possible, you would separate the contents of the cup using only one of the following separation techniques: decantation, distillation / evaporation, recrystallization, filtration, extraction, and mass spectrometry. Only complete sentences will receive credit – no lists or numbered steps will be accepted. (Note: there may be more than one way to separate each mixture above, but you should choose at most one separation technique for each cup.)
2. Tin has more stable isotopes than any other element.
a) Fill in the blanks in the table on your answer sheet to discover some of the properties of each of tin’s stable isotopes and ions.
b) Using the data from your table, calculate the weighted (average) mass of tin in amu using two places after the decimal.












