CHEMISTRY 104 — Summer 2023
Hour Exam | Answers

Multiple Choice (3 points each)

1. A 11. D
2; E 12. E
3. D 13, E
4, B 14. B
5, D 15, C
6. C 16. A
7. D 17. C
8. B 18, C
9 B 19. B
10. A 20. A
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WRITTEN OUT PROBLEMS - Show all work for partial credit.

2 L Consider the following reaction at 25°C:
(6 pts.) N204(g) = 2NO2(g)

The standard free energy of formations (AG°) for N,O4(g) and NO»(g) are 98 kJ/mol and
52 kJ/mol, respectively. If at equilibrium, Py ; =0.50 atm, calculate the equilibrium

partial pressure of NO».
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22. White phosphorous exists in two crystalline forms, the o form and the B form. At 1
atmosphere, the B form is stable at temperatures below —76.9°C. Above —76.9°C, the

a form is stable. Which statement (a-c) is/are true concerning the Pg — P transition?
(6 pts.)

a. Is the Pg — Pq transition endothermic or exothermic? Explain.
(3)& - Po( ; “Hds ‘} Fenss 4‘: een LS Sf) 0‘44‘" weowo s
at }ewps above T F6.9°C.
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b. Which is the more disordered crystalline form of phosphorus, the o or the f form?
Explain. |
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23, Given the following data, calculate the noénal lv)\giclifgfp;oint for formic acid (HCOOH).
(7 pts.) AH:‘ (kJ/mol) S° (J/K-mol)

HCOOH(I) ~-410. 130.

HCOOH(g) -363 251

AW =268, —SAH oy = =363kT - (710 K= YT kT
AS® =5 S3w =SSt = 251 —130.= 121 J/k.
'q‘ \‘ ,\O(\Mal bo. ((né Po‘.vz“"J A(,p: (@) q-.,,D AHv:.TAS(i

T = ﬁy,:“ yyoeoT _ _ .
b A< lae 388 K 15°C

24. K, is the equilibrium constant for the autoionization of water reaction. The value of Ky
depends on temperature. For example, at 25°C, Kw = 1.0 x 10~ and at 47°C, Kw = 4.0 x
L2 2
(7 pts.)
a. Calculate the pH of neutral water at 47°C. »
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: o 0
- + X +r |
C o W . x oy .
3 ‘ 4 § o ¢ €ac
i - 4 ¢f H,0 (.Mléf*"‘g\ da\ reweys TC
Led & = Gommown :

e C{V} [ibeion~ ad 43°C.

-1
' -1 = x% = 4.0No““’ =2.0KI0 M
kw - gqowo' = f—Hﬂ} fod ] = X / X

i :c;ifé‘wz'" —logx, pH- —’°§(2«0~0‘;‘)"

te the pOH of a 0.10 M HCIO4 solution at 47°C.
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25.  Consider 0.10 M solutions of the following nine substances:

(9 pts.)
KF, H;SO04, HONH, HF, HCl, RbOH, HONH3NOs, Sr(OH);, CaBr2

Rank these nine solutions from lowest pH to highest pH. Ka for HF = 7.2 x 10~* and Kb
for HONH, = 1.1 x 107, Under each substance in your final ranking, label each as either
a strong acid (SA), weak acid (WA), strong base (SB), weak base (WB) , or neutral (N)

species.
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Consider the titration of 50.0 mL of 0.10 M Sr(OH), by 0.10 A HNO;. Sketch a titration
curve for this titration and label the axes. On your sketch, indicate the pH at the equiva-
lence point and the volume of Sr(OH), required to reach the equivalence point. What are
the major species present at the equivalence point after all of the strong base has reacted?
(5 pts.)
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MaVa = Mg Vg, 25.0mL(0.90m) = (0.2008), V= 50.0mL 4o
27.  The next four questions refer to the titration of 25.0 mL of 0.400 A hypochlorous acid ";‘:;:_Z“" .
(HOCI) by 0.200 M KOH. The K, value for HOCl is 3.5 x 1078,
(13 pts.)

A. At what volume of KOH added does [H*] = 3.5 x 1078 M?

ka=3.5‘110‘€w £H+7:k« q‘-‘»‘[’e‘-( A.alfu/a} f&in‘/
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B. Calculate the pH after 40.0 mL of KOH has been added.
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28. A Calculate the pH of a solution containing 0.35 M HC3HsO; and 0.65 M KC3H;s0,.
K, for HC3HsO2=1.3 x 107,
(7 pts.)
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CCaMs07]  _ 1o (lano™) + log (222
pH = pha g gty T gt 3 (o)

PH = 4886 + O. 149 '—'@

B. Calculate the pH after 0.30 mol of HCl is added to 2.0 L of a solution containing
0.35 M HC3H;50; and 0.65 M KC3Hs0,. Assume no volume change when the
HCl is added. K, for HC;H;0, = 1.3 x 107
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