Chapter 10 Study Guide
Chemistry
Bly

2009-2010

*For all calculations, consider significant figures, show your work and remember to include units in the work and in the answer.

Data: This will be given to you on the test!  Free information!
∆E = q + w             Q = sm∆T       1 cal = 4.184 J       specific heat of water = 4.184 J/g°C
1. See textbook.
2. When NH4NO3 is dissolved in water, the temperature of the water goes down.  Is this process endothermic or exothermic?  Endothermic.  Energy enters the system.  (Remember: Enters, endothermic.  Exit, exothermic.)
3. If you mix two glasses of water, one with 50.0 mL water at 33.2°C and one with 50.0 mL water at 62.0°C, what would you expect the final temperature to be? Average the temperatures.  (60.0°C + 33.2°C)/2 = 46.6°C
4. Explain what happens to the balls in these pictures using the words “kinetic energy,” “potential energy,” “work,” and “heat.”

Before
After
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Ball A has some potential energy because of its height.  Ball A’s potential energy changes to kinetic energy as it moves down the hill.  Some of the movement changes to heat energy because of the friction with the hill.  Ball A hits ball B and gives it some kinetic energy (motion), or in other words, ball A did work on ball B.
5. If you have some hot tea (60 ºC) and a cold can of coke (5 ºC) in the same room (air temperature = 25 ºC), eventually they will be the same temperature.  Explain what happens to the movement of the molecules in the tea, coke and air.  Use the word “thermal energy” in your explanation.

At first, the molecules in the tea are moving faster than the molecules in the Coke.  Then the molecules in the tea slow down, and the molecules in the coke speed up until the Coke and tea have the same thermal energy

6. Calculate ∆E.  A system DOES 12 kJ of work and it absorbs (= receives) 48 kJ of heat.

When the system does work it is losing energy, so it is negative (-12kJ).  

When the system receives heat, q is positive (+48 kJ).

∆E  = -12 kJ + 48 kJ = 36 kJ  (Significant figures: Round to the “ones” decimal place)
7. Draw a diagram of an exothermic reaction.  Label a. The potential energy of the reactants, the potential energy of the products and the energy released to the surroundings.
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8. Convert 5.42 x 10-5 calories to kilojoules.
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9.  Using a candle, 1.43 kj of heat is applied to a 240 gram piece of metal and the temperature rises by 6.4ºC.  Calculate the specific heat capacity of the metal in J/g ºC.
We need Q = 1.43 kJ to be in Joules, so convert: 
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[image: image6.wmf]figs)

 

sig

 

(2

 

C

º

 

J/g

93

.

0

C

º

 

J/g

9309

.

0

)

º

4

.

6

)(

240

(

1430

=

=

=

D

·

C

g

J

T

m

Q


10. For the reaction


S + O2 (  SO2  ∆H = -296 kJ/mol
Calculate the change in enthalpy when 30 grams of sulfur (S) are burned with excess oxygen.
11. Given this data:

2S(s) + 3O2(g)  (  2SO3(g)     ∆H = -790.4 kJ
2SO2(g) + O2(g) ( 2SO3(g)    ∆H = -198.2 kJ    
Calculate ∆H for this reaction:        S(s) + O2(g) (  SO2(g)
Show your work.

Step 1: Look for “S” and “O2”.  Are they on the reactants side?  Yes:

2S(s) + 3O2(g)  (  2SO3(g)     ∆H = -790.4 kJ
Step 2: Find SO2.  Is it on the products side?  No:
2SO2(g) + O2(g) ( 2SO3(g)    ∆H = -198.2 kJ    

So, reverse it and change the sign of ∆H:
2SO3(g)    ( 2SO2(g) + O2(g)  ∆H = 198.2 kJ

Step 3: Add
2S(s) + 3O2(g)  (  2SO3(g)     ∆H = -790.4 kJ

2SO3(g)    ( 2SO2(g) + O2(g)  ∆H = 198.2 kJ

       ________________________________________

2S(s) + 2O2(g) (  2SO2(g)            ∆H = -592.2 kJ

We want to find ∆H = for S(s) + O2(g) (  SO2(g) so divide by 2:

½ · (2S(s) + 2O2(g) (  2SO2(g)            ∆H = -592.2 kJ)
S(s) + O2(g) (  SO2(g)            ∆H = -296.1 kJ
12. What is the heat death of the universe?  How does it happen?

All energy on Earth comes from the sun originally.  When the sun and other stars use up all their fuel, heat cannot be produced anymore and everything will be about the same temperature.  The heat death of the universe is this condition, which will not happen in the future (a long, long time from now).   
13.  According to the law of conservation of energy, energy is conserved.  If that is true, why is there an “energy crisis?”  (Crisis = a problem).  (In other words, why are we worried about having enough energy?)
Energy is not created or destroyed, but it can change to another type of energy.  Potential energy in chemicals like gasoline is very valuable and can be used to power cars, make electricity, etc.  After it has changed to kinetic energy such as heat, we can’t use it.

14.  a. What is the greenhouse effect?

Greenhouse gases, such as carbon dioxide, in the atmosphere change sunlight into heat, which warms the Earth.  The gases keep heat in the atmosphere the same way that walls keep heat in a greenhouse.
b. Why are scientists concerned about the greenhouse effect?

Scientists are concerned about the greenhouse effect because humans are making CO2 by burning fossil fuels, and the level of CO2 has increased very much because of this.  If the average temperature rises too much, the ocean will rise and cover big cities.  It will also change the climate and make farming difficult in some areas.


c. Do we need some greenhouse gasses?  Why?
Yes, we need some greenhouse gases to keep the Earth warm.  Without them, the entire Earth would freeze like Antarctica.

15. Name six uses for fractions of petroleum: (p341)
16. Dissolving KCl is an endothermic process, but it happens at room temperature.  Why?
Reactions can be driven by energy spread or matter spread.  In this case, although enthalpy (H) decreases (endothermic), matter spread must be driving the reaction.  When matter spreads, entropy increases.  If entropy increases, the reaction can happen.
KCl separates into K+ and Cl- when it dissolves.  The number of particles increases, so this increases matter spread.
From Exp 43

17.  5.0 mL 0.5 mol/L NaOCl react with 5.0 mL 0.5 mol/L Na2SO3.  The initial temperature is 21.0 ºC and the final temperature is 28.5 ºC.  Calculate the change in enthalpy (∆H) in kJ/mol OCl-.  (Hint: the density of water is 1 g/mL ( perfect number, no significant figures).
m = (10.0 mL)(1g/mL) = 10.0 g

Q = s m ∆T = (4.185 J/g ºC)(10.0 g)(28.5 ºC – 21.0 ºC) = 314 J
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mol OCl- = (0.0050 L OCl-)
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18. From “Petroleum Assignment” http://www.theglobaleducationproject.org/earth/energy-supply.php
a. Which country has the most oil reserves in the world? 
http://science.howstuffworks.com/oil-refining4.htm
b. Crude oil is heated until it is a gas and enters at the ( top  /  bottom) of the distillation tower.

c. A substance will condense when it reaches a height where the temperature is the same as the ______________________ of the substance.

d. The hottest part of the tower is at the (  top   /   bottom  ).  The coolest part is at the (  top  /  bottom  ).  
e. Which chemical would condense first, heptane (7 carbons) or decane (10 carbons)?

http://www.adventuresinenergy.org
f. What elements are oil and natural gas made of?
g. Oil and gas began as ______________________

h. Where do we find petroleum today? 

i. The easiest way to tell one kind of hydrocarbon from another is by its ______ ____________
j. In a fraction of a distillation tower, what happens when a hydrocarbon with a boiling point below the temperature of the liquid enters the liquid? 
k. Cracking.  What is the goal of “cracking”?
l. Name one commercial item made from petroleum.  What petroleum product is used to make it?
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