	rank these by their forces
CλeMis+ry: http://genest.weebly.com     
Stop in for help every day at lunch and Tues, Wed., &Thurs after school!
After-hours question? Email me at home: eagenest@madison.k12.wi.us
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	Name_________
Period________



1. Draw small arrows next to each bond to show the polartity of the bond.   
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	What is the strongest IMF present in this molecule?
□ just van der Waals
□ dipole
□ hydrogen bonding
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	What is the strongest IMF present in this molecule?
□ just van der Waals
□ dipole
□ hydrogen bonding





2. Match the type of intermolecular force with the correct definition:
	a. ____ van der Waals force
b. ____ Dipole Interactions
c. ____ Hydrogen Bonding
	x. the strongest type of intermolecular force
y. the medium strength intermolecular force
z. the weakest intermolecular force



FIRST, CIRCLE THE MOLECULE WITH STRONGER IMF. 
 Then, answer the following questions by drawing a <, = , or > symbol.  

3. Which would feel stickier?
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	______
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4. Compare which is stickier
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	______
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5. Compare: which will boil at a lower temperature? 
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	______
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6. Compare: which will freeze at a higher temperature? 
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	______
	[image: ]



7. Compare: if these are at the same temperature, which will have greater vapor pressure? 
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	______
	[image: ]



8. Compare: which has greater viscosity
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	______
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9. Compare: which will boil at a lower temperature? 
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	______
	[image: ]



10. Compare: which will freeze at a higher temperature? 
	[image: ]
	______
	[image: ]



11. Compare: if these are at the same temperature, which will have greater vapor pressure? 
	[image: ]
	______
	[image: ]




12. Match the type of intermolecular force with the correct definition:
	a. ____ van der Waals force
b. ____ Dipole Interactions
c. ____ Hydrogen Bonding
	a. occurs in all molecules that have regions of (+) AND (-) charge
b. occurs in all molecules, even between nonpolar molecules
c. cannot occur unless a molecule contains fluorine, nitrogen, or oxygen






	Name_______________________________
	
	Solve any 5 problems for full credit.  Solve more for extra credit.


Review Sheet (3 of 5) for the June 2014 Chemistry Final Exam 
(The exam covers only second semester, from Jan 27 to June 6th)

Disclaimer:  Studying this packet is a great start but is not a substitute for actually studying all 80 days of material.  Hopefully time spent with this packet will help you find what parts of the semester you need to go back and study in depth, either from your notes or from http://genest.weebly.com

This material appears on the website and in your notes starting around February 28.

	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, from the grey box above.
	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, from the grey box above. Use the table below.
	[image: ][image: ]


[bookmark: _GoBack]Use Method 3, from the grey box above.
	[image: ]
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 )
[image: ][image: ]
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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,
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Substance AH¢®
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Mn(NOg)2(aq) —635.5
MnO2(cr) —520.03
MnS(cr) 2142
N2(g) o
NHa(g) —46.11
NHa4Br(cr) —270.83
NO(g) +90.25
NO2(g) +33.18
N20(g) +82.05
Na(cr) o
NaBr(cr) —361.062
NaCl(cr) —411.153
NaNOs(aq) —447.48
NaOH(cr) —425.609
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Zn(er) 0
2ZnClz(aq) —488.19
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