	Review #1 for Wednesday’s Test
VAHS Cλ3MIs+rγ 
Mr. Genest
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	Name_________________
Date__________________
This is material for Test 5 – May 16


For Test 3 you should go re-do all homework we had since February 25.   Go to the website to find it.  The sheet you are holding will give practice in most of the types of math problems we solved.   
	I. If you know the reaction AND you already know the  ΔH…
	
	

	· Do a railroad tracks style unit conversion
· You might need to convert grams to moles using the periodic table. 
· For examples of this type of problem look on pages 304-306


	
	
	

	II. If you know the reaction but you need to find the ΔH …
	
	III. If hot water or another hot substance is gaining or losing heat and you know three of the four values for q, m, C, or ΔT

	· Write a balanced reaction
· Look up the energies of each substance using a table of Standard Heat of Formation.
· Plug the table numbers into the following equation 
ΔH = (ΔH of the products formation) – (ΔH of the reactants formation)
· Remember to multiply each energy by its coefficient in the balanced reaction.  Be careful of all the double negative signs.  To be safe, punch your answer into the calculator more than once to avoid careless goofs.
	
	· Use your data to complete the equation   q = m C ΔT
· For calculating metal dropped into water you should do one entire formula where all the letters are data for the water.  Then do  one entire formula where all the letters are data for the metal.  


Use Method 1
	For the reaction of 
CaCl2 + Na2CO3    CaCO3 + 2NaCl  ΔH = -360 kJ
3.  Find how much heat is released when 9.2 moles of CaCl2 react.
	4.  Find how much heat is released when 100. grams of CaCl2  react 




Use Method 2
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Use Method 3
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Calculate the heat gained by the water.



For each change, circle either exothermic or endothermic.  In each case, the system is underlined.
IV. You get into a parked car on July 10th  and you sit on the hot car seat.     (exothermic / endothermic )
V. The oil in a bowl of burning oil  (exothermic / endothermic )
VI. The air around a bowl of burning oil.  (exothermic / endothermic )
VII. True story:  a Verona teacher once poured an unlabeled beaker of chemicals into a drain.  The water in the drain instantly boiled and shot out all over the teacher’s face, forcing them to run to the safety shower and spray their eyes.  (exothermic / endothermic )
VIII. Your hand if it is holding onto an ice cube.  (exothermic / endothermic )
IX. A pancake is cooking on a griddle.  You just turned off the stove and the pancake is still cooking.  (exothermic / endothermic )
X. In each pair circle the number which represents more energy;
i) 30,000 joules of heat energy	vs	3 kilojoules of heat energy
ii) 300,000 calories of  energy 	vs	30,000 kilojoules of energy
	XI. On game night, 52,000 people are in Tiger Stadium.  By noon the next day there are only 200 people.  Calculate the change in  population. Describe the change with a bar graph. 
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	Δpeople = (after - before)
Δpeople = (____ - _____)
Δpeople = 






XII. If burning 4.50 grams of propane gas gives off 12,221 calories of heat to the room,
a. Is the change to room air exothermic or endothermic?

b. Calculate using railroad track conversions the number of kilojoules that would be given off by burning 61.00 grams of propane.



c. Calculate using railroad track conversions the number of kilograms of propane you would have to burn to give off  450. calories




XIII. Assume that a student does an experiment by adding 52.2 grams of hot metal to a calorimeter of water.  The before and after temperatures of the water are shown below as is the volume of water measured by the graduated cylinder.    
	How much heat entered the water?





How much heat left the metal?
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	Finally, calculate what the specific heat of the metal.
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10. 1 pt In your own words explain to me what specific heat means.

Math Problems. SHOW WORK, UNITS, and SIG FIGS to get full credit!!! BE NEAT!

11. 4 pts. Methanol is an organic solvent. It’s specific heat is 2.55 J/gC. 25.0 g of
methanol cooled from 73.2 C to 23.1 C. How much heat was released by this
temperature change?

12. 6 pts. 15.3 goflIron at 115.2 C is dropped into 50.0 g of H,O at 22.3 C What will
the final temperature of the water be?

13. A 4 pts. 12.0 g piece of lead decreased its temperature from 87.6 C to 21.4 C. The
amount of heat released was —98.0 J. Find the specific heat of lead

B. 3 pts. The theoretical specific heat of lead is .1276 J/g C. Calculate the percent
error.
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IN DEPTH

EAHfo(products) . EAI'Ifo(reactantS) + AHro
Solving for AH,° we get

AR = EAHfO(produCtS) = EAHfo(reactantS)

If the enthalpy of formation of each reactant and product is
known, we can calculate the amount of energy produced or
absorbed. We can then predict whether a reaction will be exother-
mic or endothermic.

SAMPLE PROBLEM
Enthalpy Change
Calculate the enthalpy change in the following reaction.

carbon monoxide + oxygen — carbon dioxide

Solving Process:

First, write a balanced equation. Include all the reactants and
products.

2CO0(g) + O4(g) — 2C04(g)

Each formula unit represents one mole. Remember that free
elements have zero enthalpy by definition. Using the table of
enthalpies of formation, Appendix Table A-6, the total enthal-
py of the reactants is

EAHfo(reactants) = 2met €0 l 1105 kJ
| mel€o
The total enthalpy of the product (2C0O,) is

+ 0 kdJ = —221.0 kJ

EAHfo(productS) — 2 M ‘ —-393'5 kJ — —787 O kJ
| mel€Os :

The difference between the enthalpy of the reactants and the
enthalpy of the product is

AH:° = EA1:-'[f'o(products) = EAHfo(reactants)
AH "= —7870kJ — (-221.0kJ) — 566.0 kJ

This difference between the enthalpy of the products and the
reactants (—566.0 kJ) is released as the enthalpy of reaction.

2C0(g) + Ox(g) — 2C04(g) + enthalpy of reaction

PRACTICE PROBLEMS

5. Compute AH,° for the following reaction.
2NO(g) + O2(g) — 2NOx(g)

6. Compute AH,° for the following reaction.
4FeO(cr) + Oq(g) — 2Fe;05(cr)

CHEMISTRY IN DEPTH
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Energy Associated With Chemical Reactions 357

water? The specific heat Ccapacity of water is defined as 1.0

cal/g C°.

Solution

In order to raise the temperature of 1.0 g of water 1.0C°,
1.0 cal is required. To raise the temperature of 120 g of

water from 25°C to 55°C requires

1.0 cal o o
ik Sont L I
120g><g 0cC X (65°€ — 25°C) — 3600 ca

FOLLOW-UP PROBLEM

We wish to determine how much heat paraffin gives
off on burning. We use a candle flame to heat some
water in a calorimeter. These data are obtained.

Mass of water in calorimeter 350 ¢g
Initial mass of candle 150 g
Final mass of candle 112 g
Initial temperature of water 155€
Final temperature of water 235C

Calculate (a) the temperature rise, (b) the calories ab-
sorbed by the water in the calorimeter, (c) the grams
of paraffin burned, (d) the approximate value of the heat
of combustion of paraffin in cal/g. Neglect the energy
absorbed by calorimeter.

Ans. (a) 8.0 C°, (b) 2800 cal, (c) 38 g, (d) 74 cal/g.

11-7 State Properties and Changes in State Properties En-
thalpy, H, is an example of a state property. This means that its
value is determined by the state of the system. The state of a system
is fixed when the temperature, pressure, number of moles, com-

>

position, and other properties of the system are specified. The
energy of the system in Fig. 11-7b, because of its higher tempera-
ture, has a definite value which is greater than that of the system
in Fig. 11-7a. The value of the energy of the system in the final

state (b) does not depend on the method or

path by which the

energy was transferred. The difference in energy between the two
states could be the result of adding heat to the system, doing
mechanical work such as vigorously stirring the water, or using a

combination of these or other methods (Fig. 11-8).

Changes in state properties, such as enthalpy, are always inde-
pendent of the path taken to change a system from some initial state
o some final state (Fig. 11-9). This means the net energy change
must be the same regardless of the path. If it were not, it would

* be possible to put one amount of energy into a system to reach

a higher energy state and then return to the initial state by a

different path, obtaining more energy than was put into the system.

This would mean that energy could be created, a phenomenon

which has never been observed and one which contradicts the

experience stated in the Law of Conservation of Energy. 115 The translational energy of a HCI molecule
The quantity of heat absorbed or liberated during a reaction

| varies with the temperature. Scientists have, therefore, adopted

is associated with the linear motion of the molecule
through space. In this type of motion, the center

25°C and 1 atmosphere pressure as standard state conditions for of gravity of the molecule moves,





