chemistry final 2013 review
Short Answer

1.
The doctor tells you that your temperature is 39 C. Normal body temperature is 98.6 F. Do you have a fever? Explain your reasoning.

2.
Convert 98.6 F to C.

3.
Convert 100 C to F.

4.
Convert 370 K to C.

5.
Convert 17 C to K

6.
Explain why gases expand on heating and contract on cooling. Use the motion of gas particles in your explanation.

7.
Which is denser, air at 90 C or air at 70 C? Explain your reasoning.

8.
Describe two features of the motion of gas particles.

9.
A 15.0 L gas sample at 27 C must be cooled to what temperature for the volume to change to 14.0 L? Show two different ways to solve this problem.

10.
A student has a balloon with an internal temperature of 27 C and holds 33 L of helium, She leaves the balloon outside in the sun and the internal temperature rises to 55 C. Calculate the new volume.

11.
A balloon full of gas occupies 5.4 L and is at a pressure of 1.0 atm. Calculate the new pressure if the balloon is taken up to the mountains where its new volume is 6.6 L.

12.
A balloon full of gas occupies 6.3 L, and the pressure on the outside of the balloon is 1.0 atm. What do you predict will happen to the pressure inside the balloon if the balloon is placed underwater to a depth at which its new volume is 4.5 L?

13.
A balloon full of gas occupies 6.3 L, and the pressure on the outside of the balloon is 1.0 atm. What do you predict will happen to the pressure inside the balloon if the balloon is placed on an airplane where its new volume is 7.5 L?

14.
A balloon full of gas occupies 7.5 L and is at a pressure of 1.0 atm. Calculate the new pressure if the balloon is taken underwater to a depth where the new volume is 2.5 L at constant temperature.

15.
Identical air bags inflate in two different cars. One car is at sea level, and the second car is in the mountains. The temperature, pressure, and volume of the air outside the air bag and of the gas inside the air bag are given in the table.

	
	Air at sea level
	Gas in airbag at sea level
	Air on mountain
	Gas in airbag on mountain

	V
	-
	57.0 L
	-
	81.4 L

	T
	25.0 C
	25.0 C
	25.0 C
	25.0 C

	P
	1.0 atm
	1.0 atm
	0.70 atm
	0.70 atm


Why is the volume of the air bag different in the two locations?

16.
In the factory, a pretzel bag is filled with 60.0 mL of air. The pressure of the air is 1.0 atm and the temperature is 25 C. Imagine that you take the pretzels with you on an airplane. At higher altitudes, the air pressure in the cabin is 0.88 atm and the temperature is 25 C. The pretzel bag puffs up. What is the volume of the gas in the potato chip bag when it is at a higher altitude?

17.
An empty glass water bottle has a volume of 500 mL. The pressure of the air is 1.0 atm and the temperature is 25 C at the airport when the bottle is empty. A passenger takes the capped, empty glass bottle on an airplane. At higher altitudes, the air pressure in the cabin is 0.88 atm and the temperature is 20 C. Which gas law applies? Explain your reasoning.

18.
Name two ways you can reduce the pressure of a gas sample.

19.
Name two ways you can increase the volume of a gas sample.

20.
A mass of air moves from the base of a mountain toward the top. What happens to the pressure of the air mass as it rises?

21.
A mass of air moves from the base of a mountain toward the top. What happens to the volume of the air mass as it rises?

22.
A mass of air moves from the base of a mountain toward the top. What happens to the temperature of the air mass as it rises?

23.
At 0.0 C, an ideal gas sample has a pressure of 1.0 atm and takes up 44.8 L of space. How many moles of gas are in the sample?

24.
Why does an exothermic reaction that takes place in a beaker cause the beaker to feel hot?

25.
When you call something “hot,” what do you mean?

26.
When you call something “cold,” what do you mean?

27.
Use heat transfer to explain what you feel when sweat evaporates from your skin.

28.
If you take a pizza out of the oven and put it on the counter, it will cool. Eventually the pizza and the air are at thermal equilibrium. What does this mean?

29.
How much heat transfer is required to raise the temperature of 15.0 g of water from 22.0 C to 71.0 C?

30.
According to the chart below, which situation requires more calories? Heating 10 g of brass from 25 C to 35 C or heating 10 g of water from 25 C to 35 C? Explain.
	Substance
	Specific Heat 

Capacity

	water, H2O
	1.00 cal/g C

	methanol, CH3OH
	0.58 cal/g C

	air (sea level, dry)
	0.24 cal/g C

	aluminum, Al
	0.21 cal/g C

	brass, CuZn 
	0.092 cal/g C



31.
Sketch a graph of temperature versus time for heating an ice cube to form liquid water and then steam.

32.
Calculate the final temperature if 1500 cal of heat are added to 50 g of ice at 0 C. (heat of fusion = 79.9 cal/g)
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Answer Section
SHORT ANSWER

1.
ANS:


Yes, I am sick because 39 C is equal to 102 F. This temperature is greater than 98.6 F, so I have a fever.
PTS:
1
REF:
Unit 3, Section 1

LES:
Lesson 4

2.
ANS:


37 C
PTS:
1
REF:
Unit 3, Section 1

LES:
Lesson 4

3.
ANS:


212 F
PTS:
1
REF:
Unit 3, Section 1

LES:
Lesson 4

4.
ANS:


97 °C
PTS:
1
REF:
Unit 3, Section 1

LES:
Lesson 5

5.
ANS:


290 K
PTS:
1
REF:
Unit 3, Section 1

LES:
Lesson 5

6.
ANS:


When the temperature increases, the particles move faster causing them to spread apart, so the volume increases. When the temperature decreases, the molecules move slower causing the volume to decrease.
PTS:
1
REF:
Unit 3, Section 1

LES:
Lesson 5

7.
ANS:


The air at 70 C is denser. As the air cools from 90 C to 70 C, the mass stays the same but the volume decreases. The gas molecules are closer together, so the value of mass/volume is larger. The colder air is denser than the warmer air.
PTS:
1
REF:
Unit 3, Section 1

LES:
Lesson 5

8.
ANS:


Possible answers (any 2): Gas particles are in constant, random straight-line motion. Gas particles move at different speeds. Gas particles generally do not interact with one another because they have a lot of space to move around in. Gas particles change directions when they hit the walls of the container or each other.
PTS:
1
REF:
Unit 3, Section 1

LES:
Lesson 5

9.
ANS:


Possible Answers (any 2): 

Method 1: 
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Method 2: 
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Method 3: 
Draw a graph with Temperature in K on the x-axis and Volume in L on the y-axis. Plot the point (300 K, 15.0 L) on the graph and draw a line from there to the origin (0,0). When the y-value is 14.0 L, the x-value is = 280 K. Convert the temperature to C: 280 K -273 = 7 C.
PTS:
1
REF:
Unit 3, Section 1

LES:
Lesson 6

10.
ANS:


36 L
PTS:
1
REF:
Unit 3, Section 1

LES:
Lesson 6

11.
ANS:


0.82 atm
PTS:
1
REF:
Unit 3, Section 2

LES:
Lesson 10

12.
ANS:


The pressure will increase because the volume decreased.
PTS:
1
REF:
Unit 3, Section 2

LES:
Lesson 10

13.
ANS:


The pressure will decrease because the volume increased.
PTS:
1
REF:
Unit 3, Section 2

LES:
Lesson 10

14.
ANS:


3.0 atm
PTS:
1
REF:
Unit 3, Section 2

LES:
Lesson 10

15.
ANS:


The pressure decreases in the mountains. The volume of the air bag increases so that the pressure of the gas inside the air bag matches the pressure of the air outside.
PTS:
1
REF:
Unit 3, Section 2

LES:
Lesson 11

16.
ANS:


68 mL
PTS:
1
REF:
Unit 3, Section 2

LES:
Lesson 11

17.
ANS:


Gay-Lussac’s Law since the volume is constant and the pressure and temperature are changing.
PTS:
1
REF:
Unit 3, Section 2

LES:
Lesson 11

18.
ANS:


Lower the temperature or increase the volume.
PTS:
1
REF:
Unit 3, Section 2

LES:
Lesson 12

19.
ANS:


Decrease the pressure or increase the temperature.
PTS:
1
REF:
Unit 3, Section 2

LES:
Lesson 12

20.
ANS:


Pressure decreases.
PTS:
1
REF:
Unit 3, Section 3

LES:
Lesson 15

21.
ANS:


Volume increases.
PTS:
1
REF:
Unit 3, Section 3

LES:
Lesson 15

22.
ANS:


Temperature decreases.
PTS:
1
REF:
Unit 3, Section 3

LES:
Lesson 15

23.
ANS:


2.0 mol
PTS:
1
REF:
Unit 3, Section 3

LES:
Lesson 17

24.
ANS:


An exothermic reaction transfers heat to the surroundings. The beaker feels hot because the heat is transferring from the beaker to your hand.
PTS:
1
REF:
Unit 5, Section 1

LES:
Lesson 2

25.
ANS:


If something is hot, heat is transferred from the substance to the body (or to the thermometer).
PTS:
1
REF:
Unit 5, Section 1

LES:
Lesson 2

26.
ANS:


If something is cold, heat is transferred from the body (or the thermometer) to the substance.
PTS:
1
REF:
Unit 5, Section 1

LES:
Lesson 2

27.
ANS:


Heat is transferred from the skin to the sweat as it evaporates, making the body feel cooler.
PTS:
1
REF:
Unit 5, Section 1

LES:
Lesson 3

28.
ANS:


Thermal equilibrium means that the pizza and air are at the same temperature.
PTS:
1
REF:
Unit 5, Section 1

LES:
Lesson 3

29.
ANS:


735 cal
PTS:
1
REF:
Unit 5, Section 1

LES:
Lesson 4

30.
ANS:


It will take more calories to heat the water because water has a greater specific heat capacity.
PTS:
1
REF:
Unit 5, Section 1

LES:
Lesson 5

31.
ANS:


                  Heating Curve of Water
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The temperature should start below 0 C. The graph will have two plateaus, one at 0 C and one at 100 C. The temperature of the liquid water and steam will increase after the phase changes have taken place.
PTS:
1
REF:
Unit 5, Section 1

LES:
Lesson 6

32.
ANS:


The temperature does not change until the ice melts. This requires 3995 calories of heat, so the final temperature is 0 C.
PTS:
1
REF:
Unit 5, Section 1

LES:
Lesson 6

