Heat Test




Name __KEY______________  Date _____
Multiple choice questions (5 points each).  Correct answers are in red.
1. What units are used to measure heat?

a. joules/mole or kilojoules/mole

b. kelvins or degrees Celsius

c. joules or calories
2. A 4.0 g sample of iron was heated from 0oC to 20oC.  It absorbed 35.2 J of heat.  What is the specific heat of this piece of iron?

a. 2816 J/goC


c.  2.27 J/g
b. 2.27 J/goC


d.  0.44 J/goC
3. How much heat is absorbed by 20 g of gold when it is heated from 25oC to 35oC?  The specific heat of gold is 0.13 J/goC.

a. 26 J

b. 26 J/goC

c. 0.0006 J

d. 0.0006 J/goC

4. The Greek letter  stands for

a. “heat stored in”

b. “mass of”

c. “rate of”

d. “change in”

5. The minimum energy required for an effective reaction to occur is called
a. energy of enthalpy

b. activation energy

c. free energy

d. kinetic energy

6. When calcium oxide is added to water, an egg can cook on top.  What explains this?
a. The reaction releases heat and cooks the egg.

b. The egg warms when it is cracked and begins to cook.

c. Energy is removed from the air and the cooks the egg.

d. The reaction absorbs heat and cooks the egg.
7. The combustion of methane can be written as CH4 + 2O2 ( CO2 + 2H2O + heat.  Which of the following statements best describes this process?
a. It is endothermic because it absorbs heat.

b. It is endothermic because it releases heat.

c. It is exothermic because it absorbs heat.

d. It is exothermic because it releases heat.

8. How much energy is required to heat 10 grams of water from 50 degrees to its boiling point?
a. 2090 J
b. 500 J

c. 41.8 J

d. Not enough information to calculate

9. Which of the following is a measure of the average kinetic energy of the particles in a sample of matter?

a. chemical kinetics

b. thermochemistry

c. reaction rate

d. temperature

Short answer questions (6 points each).
10. Draw the “roller coaster” graph for an endothermic reaction.  On the graph, label the reactants and products.  Put energy on the y-axis and progress of reaction on the x-axis.


11. How many Joules of heat energy are required in raising the temperature of 100 grams of water from -10.0oC to 0oC?  (Hint: what phase of water is there at -10o?)
Q = (2.05 J/g oC)(100 g)(0 - -10oC)

use the specific heat of ice
Q = 2050 J
12. When 420 Joules of heat energy is added to 10. grams of water at 20oC, the final temperature of the water will be …?
420 J =  (4.18 J/g oC)(10 g)(Tf - 20oC)
Tf = 30 oC

13. In the transesterification reaction to produce biodiesel, what measures are taken to ensure the reaction occurs?

Students need to mention that KOH is used as a catalyst to speed up the reaction.  A catalyst lowers the activation energy for a reaction.  The reactants were heated and stirred in order to increase the rate of reaction.  Heating and stirring mixes the reactants more effectively than just mixing them together with no heat or stirring.
14.  (2 points each)  For the energy diagram below, label the following:

A. Reactants beginning of graph on left



B. Products end of graph on right




C. E bottom left arrow
D. Activation energy (forward reaction) top left arrow
E. Activation energy (reverse reaction) arrow on bottom right side
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15. (10 points) Is biodiesel really a “green” product?  Give at least 2 arguments to support your opinion.

Student answers will vary.  Credit can be given as long as the arguments provided are valid.
16. (6 points) Overall energy use in the United States is expected to increase by 2.60 x 1019 Joules by 2020.  If this energy were completely provided by corn from farmland, how many more acres would be required?  Assume that a kg of corn produces 1.765 x 107 J and that a farmer typically harvests 3400 kg of corn per acre.

2.6 x 1019 J x ___1 kg________ x _____1 acre_______ = 4.3 x 108 more acres of corn needed 


1.765 x 107 J

3400 kg
17.  (5 points) The United States had a total of 9.14 x 108 acres of farmland in 2012 according to the USDA.  Comment on the feasibility of the additional acreage required in your answer to question 16.

4.3 x 108 acres   x 100 = 47% of the total farm land
9.14 x 108 acres

The US needs 47% more acreage for corn to completely switch to corn-based fuel.  This is not likely.
D








         E





Forward (		(Reverse





A





B





C





E








