€ ‘modynamics DO NOT SUBMIT

1) How does the entropy of the following system change in the following cases (increases or
decreases and also write the AS with the appropriate sign)

a) Solid lead melts. N\ oNegz0 —+ AS
b) A vapor converts to solid. Ao reanns — AS
¢) Aliquid boils. {V\O‘V‘W + BS
d) Asolidisdissolved inwater.  ( anomeaars 4+ DS

e) Water freezes to form ice. W — DS

f) Sugar crystallizes from a supersaturated solution. -dfu\w — D5

2) Predict whether the entropy change is positive or negative in the following reactions.
a) 2KCl0s(s) ——» 2KClO3(s) +  Oz2(g) + LS
b) H20(g) —> H0()) | - DS
¢) 2Na(s) + 2H20() ——> 2NaOH(aq) +  Hz(g) + DS
d) PCls(l) +  Cl2(g —— PCI5(s) —0S
e) Hog) ——> 2H(g) ‘ & A5
) U(s) +  3F(g) e ﬁFe(s) - AS

3) Which of the following has a larger standard entropy.

a) Li(s) ~or @
) QW or
¢) 02(g) or @

d) NOz(g) or C@
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4) Use the data tables to calculate the standard entropy changes of the following reactions.
a) S(rhombic) + O2(g) —>  502(g) (Ans: 11.6 ] /K mol)

N Ll AR RS

J—

Pvod - react :’\T\'QT[\LW‘&W .

Smp——

b) MgCOs(s) ———  MgO(s) +  COz(g) (Ans: 174.75 | /K mol)
6S-61 T RETY 213.6
prod = veasr - (17415 [ knd
5) Use the data tables to calculate the AG for the following reactions.
a) N2(g) + 02(8) ——»  2NO(g) (Ans: 173.4 k]/mol)
© % 2 m

Pwd — red gl - 2 L’TB‘L’ 1ok ma .-

b) 2CzHz(g) + 502(g) ——» 4C02(g) + 2H20(1) (Ans:'-2470k]/mol]
L2 (Z69-2) $(.0), &tgﬁq.q) + 20=237.2),

Iod —reag [ =270 57wl ]

a———

6) From the AH and AS, predict which of the following reactions would be spontaneous at 25 °C.
a) Reaction A: AH = 10.5 K]J/mol; AS =30 ]J/K. (Ans: 1560 ]/ mol, non-spont.)

5 G = pl--TAS
.. 10500 T msl — (248 % %O:\—/Kmﬂ).

)
. [TS£0 Thma  (non sponT) |

b) Reaction B:VAH = 1.8 K]/mol; AS =-113 ] /K. (Ans: 35,470 ]/ mol, non-spont.)

AQ il AH’T&.S
. g0 - (2% X3 )

~ T 25474 3wl .MOM’S?ONT\
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AQ:.: AH-TRS

7) Find the temperature at which both the following reactions will be spontaneous.
a) Reaction A: AH =-126 k]/mol; AS = 84 ] /K (Ans: spont. at all temp.)

bﬁ>&&M.4—&w¢mwmmw-
> ) _ ud1. %k
£G— Y Lo =0 T ~ (~126X10 ‘-~
~S 2T <L

\ . 98 1c .
{ esdcn ‘(‘/,g?mx'-M‘CLU Tanrp o . il v o et
_ Hin —ve & DS xve veadkinnt 787
( Nete - LSt AR ot ol fenmp.
b) Reaction B: AH=-11.7 k]/mol; AS = -105 ] /K. (Ans: spont. apove211 K)

Aa-AH . =77 % _.|_.(——\\.7>(IO-‘D _ l\\,'-f:-—T
/_—/ —
LS / ~10S

1398859535959

13377993333 3333355)
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4533
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