
Thenno Test Review ! (Some datø is given at the end)

1. State the first law of thermodynamics.
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2. a. State the Second Law of Thermo in word form.
b. How does ÂG'¡¡11 relate to the entropy change of the universe?
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3. l80.7tl f N2(g) + O2(g) <--------> 2 No(Ð AH'rxn = 180.74 kJ/mole

& as'rxn =243 J/mole-K

a. Write the heat term into the reaction on the correct side. Is energy absorbed or released by the rxn?

b. .Calculate AG"rxn at 25'C
c. Is the rxn spontaneous at25"
d. For what temperature range is
e. Calculate Kp at 7000. Kelvin.
f. Which Kp value make sense for this reaction at 8000. Kelvin: 1.29 or 0.775? Explain.

g. Use the Kp value at 8000. Kelvin to calculate the ÀG'¡¡n at this temperature.
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AH'r*n = 67.7 kJ/mole

AS"r"n -
Is energy absorbed or released by the
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Wlite the heât term into the reaction on the correct side

Determine rhe sign of ÂS'¡¡¡ 4g|1!þ!f Cr
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e. For what temperature range is the reaction spontaneous?
f. Explain your answer to (e) mathematically.
g. Explain your answer to (e) conceptually.
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a. Determine the sign of AS'y¡11 . and ÂH"¡¡11

b. Write the heat term into the reaction on the

c. Calculate ÄG'rxn at25"C

d. Is the rxn spontaneous at 25
e. For what temperature range is
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f. Explain your answer to (e) mathematically.
g. Explain your answer to (e) conceptually.
h. When propane gas is allowed to mix with oxygen gas at21"C,no reaction is observed.
Does this mean that Keq <1? Explain.
i. What will be the enthalpy change if 10.0 grams of oxygen react?
j. How much energy will be released, if 10.0 grams of oxygen react,at constant pressure?

k. What mass of propane must combust in order to release 645 kJ of energy?

l. A calorimetry experiment is done to determine ÂH of this reaction.
5 .55 grams of propane are combusted while in thermal contact with 2220 grams of water
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The energy from the reaction causes the water to increase in temperature from 18.4 "C to 45.8 "C

Calculate ÀHrxn based on the data including the sign. Use kJ for the energy unit'
(lgnore the heat capacity of the propane in this problem - we don't know how much its temp changed anyway)
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AH'rxn = +l-2044 kJ/mole

ÀS'rxn = +/- 101 J/mole-K

the sign of ÂS'¡x1¡ . and AH"¡¡n

Write the heat term into the reaction on the corect side. Is energy absorbed or released by the rxn?

c. Calculate AG"rxn at25"C

d. Is the rxn spontaneous at 25"C?-
e. For what temperature range is the reaction spontaneous?

f. Explain your answer to (e) mathematically.
g. Explain your answer to (e) conceptually.
h. When propane gas is allowed to mix with oxygen gas atZí'C,no reaction is observed.

Does this mean that Keq <1? Explain.
i. What will be the enthalpy change if 10.0 grams of oxygen react?
j. How much energy will be released, if 10.0 grams of oxygen react,at constant pressure?

k. What mass of propane must combust in order to release 645 kJ of energy?

l. A calorimetry experiment is done to determine ÀH of this reaction.
5 .55 grams of propane are combusted while in thermal contact with 2220 grams of water.

The energy from the reaction causes the water to increase in temperature from 18.4 "C to 45.8 "C

Calculate ÂHrxn based on the data including the sign. Use kJ for the energy unit.
(lgnore the heat capacity of the propane in this problem - we don't know how much its temp changed anyway)
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5. QHr<ur + 5 O2e) <-------->
ÂS"rxn = +/- 101 J/mole-K

a. Determine the sign of ÂS"¡¡¡ . and AH'¡¡¡ .

b. Write the heat term into the reaction on the correct side. Is energy absorbed or released by the rxn?

c. Calculate ÀG'rxn at25"C

d. Is the rxn spontaneous at 25"C?-
e. For what temperature range is the reaction spontaneous?

f. Explain your answer to (e) mathematically.
g. Explain your answer to (e) conceptually.
h. When propane gas is allowed to mix with oxygen gas at2í"C,no reaction is observed.

Does this mean that Keq <1? Explain.
i. What will be the enthalpy change if 10.0 grams of oxygen react?
j. How much energy will be released, if 10.0 grams of oxygen react,at constant pressure?

k. What mass of propane must combust in order to release 645 kJ of energy?

l. A calorimetry experiment is done to determine ÂH of this reaction.

5 .55 grams of propane are combusted while in thermal contact with 2220 grams of water.

The energy from the reaction causes the water to increase in temperature from 18.4 "C to 45.8 'C

Calculate ÂHrxn based on the data including the sign. Use kJ for the energy unit.
(lgnore the heat capacity of the propane in this problem - we don't know how much its temp changed anyway)
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6.

PCl31g¡

PCl31¡¡

AH'¡(kJ/mole)
-288

-320.

?CIhul

AG'r(kJ/mole)
-270.

-272

S"¡ (J/K-mole)

312
217

Thermodynamic data for PCll*¡ and PClr,', are shown above.

Use the data to estimate the normal boiling point of PCl,.
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7a. Formation of ATP from ADP is not a "spontaneous" reaction.
So, how can we generate ATP in our body? What reaction.do we "couple" together with the formation of ATP?
Write the balancðd equation for this reaction. 6A W)Où,

b. V/hat is-the sign of AG' for each of these processes:

(l) 1 protein -----> indivi¿uur u-ñtãá"ìät-' ê fsodd. )(2) individual amino acids -----> I protein fÐ ¿ÃtI Srrrrl )(3) a bunch of glucose -ol""ules --i-t-";tu"[#"f þi."ä;fiüvilá' O nrl-sP mt
(4) 85 glucose + 510 02 ------>

c. V/hich of the above reactions are "nonspontaneous?" (¿l û4 ß)
Since they are nonspontaneous, how do they happen in your body?
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@ ^. 
2 C1s¡ +Oz(e)------t 2 COlg¡

^H"f 
0 0 -110.5 kJ/mole

AS'f ??? 205 197.9 J/mole K

^G'f 
0 0 -l37.2kJlmole

a. Calculate Kp at 25"C
b. Without using numbers, predict the sign of
c. Determine ÀSrxn.
d. Determine ÀSformation of Carbon
e. For what temperature range is the rxn spontaneous?
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,/(cù*h^r+-ôn * Wpe*)
(Ð' 2C3H61g¡ + 9 o2(e) ---------> 6
YDetermine AH rxn using heats of formation:

b. Write the heat term into the reaction on the correct side.ls energy absorbed

c. lf 100. grams ofplopene combust, how much energy will be absorbed or
d. Determine the heat of combustion of propene in kJ/gram.

e. Determine ÀH rxn using bond enthalpies.
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Sketch a graph showing temperature vs. heat added for water going from -50.0'C to 150.0"C
the total energy required for part (a) if the mass is 10.0 grams
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50.0 grams of metal at 100.0"C are placed into I25 mL of water at 4.0"C, in a "perfect calorimeter." At
equilibrium, the metaliwater mixture is at a temperature of 6.8'C. Calculate the specific heat of the

metal.¡¡r1'!4 
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