Ch 17 Practice Test
ANNOTATED ANSWERS
	1.
	b)  boiling of water
a)  freezing:  liquid ( solid  =  LESS random

b)  boiling:  liquid ( gas  =  MORE random

c)  crystallization:  aqueous ( solid  =  LESS random

d)  2 moles of gas ( 1 mole of gas = LESS random

e)  3 moles of gas ( 2 moles of gas  =  LESS random

	2.
	c)  105 J/K·mol
Clues to the type of problem… you are given (H, T, and asked for (S.  Use:  (G = (H - T(S

Since this occurs at the Boiling Point, this is an equilibrium, so (G = 0.

0 = (H - T(S

T(S = (H                   Watch Your Units!  T = 64.2 °C + 273 = 337.2 K;  (H change kJ to Joules
(S = [image: image2.png]


 = [image: image4.png]35,300 J/mol
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 = 104.68 J/K·mol

	3.
	d)  -93.09 J/K
Hess’s Law:  (S° = (S°products - (S°reactants
S[CuO] – (S[Cu] + ½ S[O2]);  42.63 – [33.15 + ½ (205.14)]  =  -93.09 J/K

	4.
	c)  2 Fe(s)  +  3/2 O2(g)  (  Fe2O3(s)
a)  solid ( liquid  =  MORE random

b)  elements ( compound  =  MORE random

c)  3/2 mole of gas ( 0 moles of gas  =  LESS random
d)  liquid ( gas  =  MORE random

e)  0 moles of gas ( 1 mole of gas  =  MORE random

	5.
	a)  -85.6 kJ, spontaneous
(G = (H - T(S             Watch Your Units!  T = 30°C + 273 = 303 K; (S change J to kJ.

(G = (-104 kJ) – (303 K)(-60.8 J/K x [image: image6.png]1K
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) = -85.5776 kJ;  (G < 0 ( spontaneous

	6.
	c)  variable
(H   (S

  +     +    spontaneous ((G () at high temperatures; (G + at low temperatures

  (     (    spontaneous ((G () at low temperatures; (G + at high temperatures

When both (H & (S are positive or negative, the sign of (G varies according to temperature.

	7.
	a)  452 K
(H +  and (S +   spontaneous at high temperatures, that is (G – at high temps and + at low temps.

The temperature where the reaction “becomes spontaneous” is where (G = 0.

(G = (H - T(S; when (G = 0 
becomes T(S = (H



Watch Your Units!  (S  change 263 J to 0.263 kJ.
Solve for T…  T = [image: image8.png]


  =  [image: image10.png]119 k]
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 = 452.47 K

	8.
	b)  2.22 x 106
use the equation:  (G° = -RT lnK

R has the value 8.31 J/mol·K

Watch Your Units… change (G -36.2 kJ to -36,200 J

-36,200 J = -(8.31 J/mol·K)(298 K) lnK

lnK = 14.618  ( K = e14.6  =  2191287

	9.
	c)  13.4 kJ
(G = (H - T(S             Watch Your Units!  T = 25°C + 273 = 298 K; (S change 401.5 J to 0.4015 kJ.

(G = 133.0 kJ – (298 K)(0.4015 kJ/K) = 13.353 kJ

	10.
	c)  -233.5 kJ  

Note:  I don’t know why answers c) and d) are the same…  Typo.
(G = (H - T(S 
Watch Your Units!  (S  change J to kJ. T = 25°C + 273 = 298 K
Use Hess’s Law to calculate (H and (S

(H = 2(H[H2O] - 2(H[H2O2]  =  2(-285.8) – 2(-187.8) kJ/mol =  -571.6 + 375.6 = -196 kJ/mol 

(S = 2(S[H2O]  + (S[O2] - 2(S[H2O2]   = 2(69.9) + 205.1 – 2(109.6) = 125.7 J/mol·K = 0.1257 kJ/mol·K
(G = -196 kJ/mol – (298 K)(0.1257 kJ/mol·K) = -233.4586 kJ

	11.
	b)  (G (   (H (   (S (
(S (; gas ( solid  =  LESS random  (eliminate answers c), d), and e).

(G (; on the periodic table, we see that Iodine is solid… so the change from (g) ( (s) is spontaneous.

Chemical Trivia:  You should know the phases of the halogens:  F & Cl(g); Br(l); I(s)

	12.
	d)  (S < 0
This question refers to this chart that you should memorize:

(H   (S

  (     +    spontaneous ((G () at all temperatures

  +     +    spontaneous ((G () at high temperatures

  (     (    spontaneous ((G () at low temperatures

  +     (    never spontaneous ((G +) at all temperatures; the reverse reaction is spontaneous

If the reaction is exothermic ((H () and the reaction is not spontaneous, it must be situation 3, (S (.

	13.
	e)  (G = 0
You should just know this…  

(G – means a spontaneous (product-favored) reaction, 

(G + means a reactant-favored reaction, and (G = 0 means equilibrium.

	14.
	b)  Br2(g)
This goes back to the definition of (G°f.  “f” means formation from its elements as they exist at 25°C and 1 atm.  Bromine, Br2, is normally a liquid.  It would require energy to change Br2(l) to Br2(g).

	15.
	b)  Its solubility will be greater in warmer water.
This is one of those questions that require you to evaluate each answer and eliminate false answers.  There is no one topic being tested in this question.

a)  The solution becomes “quite cold” = the process is endothermic, not exothermic.

b)  endothermic means:  NH4NO3(s)  +  heat  (  NH4+(aq)  +  NO3((aq)

        If heat is added (warm water), the reaction is driven forward… the solid dissolves better.

c)  solid ( aqueous,  MORE random… (S is positive, not negative.

d)  All solutions are supersaturated… any “all” statement is suspect.

        Not all solutions must be supersaturated.  Some may be saturated and some may be unsaturated.
e)  All solutions are cold… again, any “all” statement is susped.

        Not all solutions need to be cold.  Even though this solution is cold when the ammonium nitrate

        first dissolves, it will eventually warm up to room temperature.


