Thermodynamics Homework
HW #1                                                      Heating and Cooling Curve Questions

1.
The solid and liquid phases of water can exist in a state of equilibrium at 1 atmosphere of pressure and a temperature of:

            (1) 0oC       (2) 100oC   (3) 273oC        (4) 373oC

 

 2. 
In which process does a solid change directly into a vapor? 

                    


(1) condensation 
(2) sublimation 
(3) deposition 
(4) solidification 

3.
A sample of water is heated from a liquid at 40oC to a gas at 110oC.
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a) 
On the heating curve diagram provided above, label each of the following regions:

Liquid, only

Gas, only

Phase change


b) 
For section QR of the graph, state what is happening to the water molecules as heat is added.

c) 
For section RS of the graph, state what is happening to the water molecules as heat is added. 

 

4.
The graph below represents the heating curve of a substance that starts as a solid below its freezing point.
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What is the melting point of this substance? 
(1) 30oC 


(2) 55oC  


(3) 90oC  


(4) 120oC

Base your answers to questions 5 and 6 on the information below.
Given the heating curve where substance X starts as a solid below its melting point and is heated uniformly:
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5.  Identify the process that takes place during line segment DE of the heating curve.

6.  Identify a line segment in which the average kinetic energy is increasing.
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Answer the questions using the graph above.

1

2.

Potential
Energy

Reaction Coordinate —

A+B < C+D +energy

Is the above reaction endothermic or exothermic?

What letter represents the potential energy of the reactants?
What letter represents the potential energy of the products?

What letter represents the heat of reaction (aH)?

What letter represents the activation energy of the forward reaction?
What letter represents the activation energy of the reverse reaction?
What letter represents the potential energy of the activated complex?
Is the reverse reaction endothermic or exothermic?

it a catalyst were added, what letter(s) would change?
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Specific Heat and Latent Heats of Water

Draw a graph showing how the temperature of H;O changes as heat is added.

Temperature
in Celsius

Heat Added (q) in Joules
1. Label the graph with the appropriate equations for finding Heat (q):
q=mH  g=mH, q=mCAT q=mCAT q=mCAT

2. Label the graph indicating the state(s) that water would be observed:
solid, liquid, gas, solic/liquid mix, liquid/gas mix

3. Label the Metting Point and Boiling Point of water (in °C) on the y-axis.

4. What happens to temperature during a phase change?
WHY?

Level One Examples:
1. How much heat is added f 100 grams of liquid water increases in temperature from

30°C t0 70°C?

2. How much heat is absorbed if 200 g of ice increases in temperature from -15°C to

5°C?

3. How much heat is released if 80 grams of water vapor is decreases in temperature
from 150°C to 125°C?

4. How much heat is absorbed when 30 g of ice is changed into liquid water at 0°C?

5. How much heat s released when 50 grams of water vapor is changed into liquid
water at 100°C?

Level Onel The fun has just begunl
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Level One Prac
Use the graph to help you visualize the change that is being described.

Temp

Heat Added >

1. How much heat is needed to raise the temperature of 36 grams of ice from
-18°C 10 0°C?

2. How much heat is needed to change 36 grams of ice into water at 0°C?

3. How much heat is needed o raise the temperature of 36 grams of water from 0°C to
100°C?

4. How much heat is needed to change 36 grams of water to vapor?

5. How much heat is needed to raise the temperature of 36 grams of vapor from 100°C
10 130°C?

6. How much heat is needed to increase the temperature of 4 grams of water from
-25°C 10 -15°C?

7. How much heat is released when 30 g of water changes from 40°C to 25°C?

8. How much heat is released when 30 grams of liquid water changes into ice?

Wahoo!  You made it to Level 2!





HW #2
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Level Two
Use the graph to help you visualize the change that is being described.

Temp
Heat Added >
Examples:
1. How much heat is absorbed if 30 grams of water at -10°C is converted into liquid
water?

2. How much heat is absorbed if 45 grams of water at 80°C is converted into steam at
105°C?

3. How much heat is released if 500 grams of vapor at 120°C changes to liquid water
70°C?
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Level Two Practice

1.

How much heat is added when 50 g of ice at -10°C is changed to liquid water?

How much heat is added when 0.5 kg liquid water at 20°C is changed into vapor at
100°C?

How much heat is absorbed when 20 g of water at 82°C s raised to 110°C?

How much heat is released when 45 g of water at 30°C is placed in a freezer at
-10°C?

How much heat is released when 15 grams of liquid water at 30°C freezes into ice”

How much heat is released when 50 grams of liquid water at 100°C is placed in a
-20°C freezer?

How much heat is absorbed if 10 grams of ice at -3°C is converted into vapor at
108°C?

Congratulationslll You made it ©
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Calorimetry Practice

1) The burning of methane in oxygen to yield carbon dioxide gas and liquid water
causes the surrounding 1.52-kg of water in a calorimeter to change in
temperature from 20° to 34°C. How much heat is released by this reaction?

2) The temperature of a sample of water increases from 20.0° to 46.6°C as it
absorbs 5650 J of heat. What is the mass of the sample?

3) A 4.5-g nugget of pure gold absorbed 276 J of heat. What was the final
temperature of the gold if the initial temperature was 25.0°C?
Hint; Look up specific heat for gold on Reference Tables.

4) If 335 g of water at 65.5°C loses 9750 J of heat, what is the final temperature of
the water?

5) Calculate the amount of heat required to raise the temperature of 22.8 g of
copper from 20°C to 875°C.

6) What is the temperature change (AT) when a 25-g block of aluminum absorbs
10KJ of heat?

7) A 10-gram sample of zinc loses 560 J of heat and has a final temperature of
100°C. What was its initial temperature?

8) An unknown substance with a mass of 48 grams absorbs 1066 J and its
temperature changes by 50°C. What i this substance?
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