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1.  Which best describes your race or ethnic background? 
 

A.  American Indian 
B.  Asian/Pacific Islander 
C.  Hispanic 
D.  Black 
E.  White 

 
2.  What is the highest level of education your mother obtained? 
 

A.  did not finish high school 
B.  high school graduate 
C.  some education after high school 
D.  college graduate 
E.  I don’t know 

 
3.  What is the highest level of education your father obtained? 
 

A.  did not finish high school 
B.  high school graduate 
C.  some education after high school 
D.  college graduate 
E.  I don’t know 

 
 
Use the following key to indicate to what degree you agree with items 4 – 11. 
 

A. strongly agree     B. agree     C. don't know     D. disagree     E. strongly disagree 
  
4. I like chemistry. 
 
5.  If given a choice, I would not study chemistry. 
 
6. Hypotheses are derived from controlled observations of nature. 
 
7. A hypothesis is a prediction of what will be observed in the future. 
 
8. Hypotheses/theories can be disproved beyond any doubt. 
 
9.  A well-supported hypothesis becomes a theory.  
 
10. Explanations that seem reasonable and make intuitive sense need not be tested. 
 
11. To conclude that a hypothesis has been “supported” or “not supported,” one must  

first compare observations with expectations. 
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12. To the right are drawings of a wide and a narrow 
cylinder.  The cylinders have equally spaced marks 
on them.  Water is poured into the wide cylinder up to 
the 4th mark (see A).  This water rises to the 6th 
mark when poured into the narrow cylinder (see B). 

 
Both cylinders are emptied (not shown) and water is 
poured into the wide cylinder up to the 6th mark.  
How high would this water rise if it were poured into 
the empty narrow cylinder? 

 
 A. to about 8 
 B. to about 9 
 C. to about 10 
 D. to about 12 
 E. none of these answers is correct 
 
13. because 
 
 A. the answer can not be determined with the information given. 
 B. it went up 2 more before, so it will go up 2 more again. 
 C. it goes up 3 in the narrow for every 2 in the wide. 
 D. the second cylinder is narrower. 
 E. one must actually pour the water and observe to find out. 
 
14. Twenty fruit flies are placed in each of four glass tubes.  The tubes are sealed.   

Tubes I and II are partially covered with black paper; Tubes III and IV are not covered.  
The tubes are placed as shown.  Then they are exposed to blue light for five minutes.  
The number of flies in the uncovered part of each tube is shown in the drawing. 

 

 
These data show that these flies respond to (respond means move to or away from): 

 
 A. blue light but not gravity 
 B. gravity but not blue light 
 C. both blue light and gravity 
 D. neither blue light nor gravity 
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15. because 
 
 A. some flies are in both ends of each tube. 
 B. the flies need light to see and must fly against gravity. 
 C. the flies are spread about evenly in Tube IV and in the upper end of  
  Tube III. 
 D. most flies are in the lighted end of Tube II but do not go down in Tubes I and III. 
 E. most flies are in the upper end of Tube I and the lighted end of Tube II. 
 
16. The  figure below at the left shows a drinking glass and a burning birthday candle  

stuck in a small piece of clay standing in a pan of water.  When the glass is turned 
upside down, put over the candle, and placed in the water, the candle quickly goes out 
and water rushes up into the glass (as shown at the right). 

 

 
 

This observation raises an interesting question: Why does the water rush up into the 
glass?   

 
Here is a possible explanation.  The flame converts oxygen into carbon dioxide.  
Because oxygen does not dissolve rapidly into water but carbon dioxide does, the newly-
formed carbon dioxide dissolves rapidly into the water, lowering the air pressure inside 
the glass.   

 
Suppose you have the materials mentioned above plus some matches and some dry ice 
(dry ice is frozen carbon dioxide).  Using some or all of the materials, how could you test 
this possible explanation? 

 
 A. Saturate the water with carbon dioxide and redo the experiment noting the 

amount of water rise. 
 B. The water rises because oxygen is consumed, so redo the experiment in exactly 

the same way to show water rise due to oxygen loss. 
 C. Conduct a controlled experiment varying only the number of candles to see if that 

makes a difference. 
 D. Suction is responsible for the water rise, so put a balloon over the top of an open-

ended cylinder and place the cylinder over the burning candle. 
 E. Redo the experiment, but make sure it is controlled by holding all independent 

variables constant; then measure the amount of water rise. 
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17. What result of your test (mentioned in #16 above) would show that your explanation is 
probably wrong? 

 
A. The water rises the same as it did before. 
B. The water rises less than it did before. 
C. The balloon expands out. 
D. The balloon is sucked in. 

 
18.   Which is a chemical change? 
 

A. Element 1 is hammered into a thin sheet.  
B. Element 2 is heated and turns into a liquid. 
C. Element 3 turns a greenish color as it sits in air. 
D. Element 4 is ground up into a fine, slippery powder. 

 
19. 50 grams of copper pellets at 100°C are added to an insulated cup containing 50 grams 

of water at 20°C. The final temperature when thermal equilibrium is reached is close to 
40°C.  The primary reason for the resulting temperature is: 

 
A. Most of the heat is lost to the surroundings. 
B. The mass of water is equal to the mass of copper. 
C. Water has a lower heat capacity than copper.  
D. Water and copper have similar heat capacities.  
E. Water has a higher heat capacity than copper. 

 
20.   A glass of cold milk sometimes forms a coat of water on the outside of the glass (Often 

referred to as "sweat”).  How does most of the water get there? 
 

A. Water evaporates from the milk and condenses on the outside of the glass. 
B. The glass acts like a semi-permeable membrane and allows the water to pass, 

but not the milk. 
C. Water vapor condenses from the air. 
D. The coldness causes oxygen and hydrogen from the air to combine on the glass 

forming water. 
 
21.   What is the mass of the solution when 1 kilogram of salt is dissolved in 20 kilograms of 

water? 
 

A. 19 kilograms 
B. 20 kilograms 
C. Between 20 and 21 kilograms 
D. 21 kilograms 
E. More than 21 kilograms 

 
 
 
 
 
 
 
 



 5

22.   The diagram below represents a mixture of S atoms and O2 molecules in a closed 
container. 

O2 Molecule 
 
 
                   S atom 
 
 
 
 
 
 

Which diagram shows the results after the mixture reacts as completely as possible 
according to the equation 2S + 3O2 → 2SO3? 

 
 
 
 
 
 
 
 
  A.   B.      C.         D.            E. 
 
23.  100 mL of water at 25.00 C and 100 mL of alcohol at 25.00 C are both heated at the 

same rate under identical conditions.  After 3 minutes the temperature of the alcohol is 
50.00 C.  Which liquid received more energy as it warmed to 50.00 C? 

 
A. The water 
B. The alcohol 
C. Both received the same amount of energy 
D. It is impossible to tell from the information given 

 
24.   because 
 

A. water has a higher boiling point than alcohol. 
B. water takes longer to change its temperature than alcohol. 
C. both increased their temperatures 250 C. 
D. alcohol has a lower density and vapor pressure. 
E. alcohol has a higher specific heat so it heats faster. 
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25. Consider the reaction, 2H2(g) + O2(g) → 2H2O(g).  In which picture of the reactants is 
H2(g) the limiting reactant? 

 

                         
A.                             B.                              C.                              D. 

 
26.   True or False?  When a match burns, some matter is destroyed. 
 

A. True 
B. False 

 
27.   because 
 

A. this chemical reaction destroys matter. 
B. matter is consumed by the flame. 
C. the mass of ash is less than the match it came from. 
D. the atoms are not destroyed, they are only rearranged. 
E. the match weighs less after burning. 

 
28.   A weather balloon filled with hydrogen gas greatly increases in volume as it ascends to 

high altitudes. The expansion of the balloon is primarily due to: 
 

A. a decrease in the average kinetic energy of the hydrogen molecules inside the 
balloon. 

B. an increase in the average kinetic energy of the hydrogen molecules inside the 
balloon. 

C. a decrease in the average kinetic energy of the surrounding atmosphere 
molecules. 

D. an increase in the rate of collision of the hydrogen molecules against the inside 
walls of the balloon. 

E.   a decrease in the rate of collisions of the atmosphere molecules on the outside 
walls of the balloon.  

 


