Chemistry 1220, Section 1
Practice Exam II
Oct. 12, 2001
Dr. Lisa M. Berreau
Instructions:
Do not begin until 1:3 exam be turned in by 2:20 PM.
= The exam has 25 questions. Each question is worth 4 points for a total of 100 points.
A periodic table is located on the last page.
= Use only a #2 pencil to mark the answer on the ScanTron sheet. Yow will turn in only
the ScanTron sheet and you can keep the rest of the exam. Your exam results will be
emailed to you. You can check your answers with the answer key that will be posted on-
line immediately after the exam on my website under Exam Scores and Statistics.
= On the ScanTron sheet print your name and identification number in the areas
indicated. Indicate a four character code (any combination of letters and numbers - the

same code that you used for the first exam) under "version#" for the purpose of reporting
final grades.
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1. A reaction that is spontaneous

(a) will be very rapid as written

b will proceed as written without outside intervention
(c) is also spontaneous in the reverse direction
(d) has an equilibrium position that lies very far to the left

2. Consider the reaction:
NH,(g) + HCl(g) — NH,CI(s)

Given the following table of thermodynamic data, determine the temperature (in °C)
above which the reaction is nonspontaneous.

a+ Cl Substance AHf® (kJ/mol) S° (J/mol-K)
correct
NH,(g) -46.19 192.5
HCl(g) -92.30 186.69

i "" NH,CI(s) -314.4 94.6
Ridr

= -1

% 345.1 BG=AH ~TTAS x

® 4328 o= —175.91 xio T —(T)(-284.59)
c
swee ﬁ
3. Consider the following reaction at 25 °C. T = 345 / o
- ’ C
C(s) + H,0(g) — CO(g) + Hy(g)
For this reaction, AG® = 91.2 kJ and AS° = 135 J/K.
What is the value of AH® (kJ) for this reaction at 25 °C?
D s’ AG= AH-TaS
XN (c) 226 3 ( IC) (ISS *L>

(d) 91.3 ql.2 xlo” kI = Al - (298 K

AH = (34 kT



. How does the number of degrees of freedom of a molecule relate to its entropy?

(a) the fewer the number of degrees of freedom, the greater the entropy

(b) the greater the number of degrees of freedom, the lower the entropy

c) there is no relationship between the number of degrees of freedom and the entropy
@the greater the number of degrees of freedom, the greater the entropy

. Determine the pH of a solution prepared by adding 0.45 mol of solid KC,H,0, to 1.00
L of 2.00 M HC,H,0, (acetic acid). For acetic acid Ka=1.8 x 10”.

O.48
(a) 2.22 Pp‘ — 44 + loj <——Z'_-‘
®¢.10

(c) 5.32

(d) 4.74 pH= =3 09

. 65.50 mL of 0.161 M HF is titrated with 0.1200 M NaOH. What is the pH when
25.00 mL of base have been added? (Ka for HF = 6.8 x 10*)

O.lkl mol[LkF X ©. OESSOL = 0.0/0S mol HF

2) 2.12
é?g O-12c0 '“°‘/l— Naow x ©.02SL = ©. 003 mol NaO}
(d) 5.12 ‘ H FZ‘&&- 'i‘?‘g(qa Na I:(“)-{ I+, Ou)

. The standard free eﬁr%§§m5§f ©. 092 wo) N B
8%@) HE ~— Hcf) N oﬁoos "o
© }Ijé(sg()s) A': Of‘zs""/ cstﬁfL’< +5,'o—q‘ggl
(a) Hg(g) ' x

With thermodynamics, one cannot determine

0-003
(X? o-O'iof)
K = (O. ey Sy
©.0908

D* +J z

. . R =
. Select the substance that is thought to be partially responsible for depleting the
concentration of ozone in the stratosphere.

@ the speed of a reaction

(b) the direction of a reaction

(c) in which direction the reaction is spontaneous

(d) the temperature at which a reaction will be spontaneous

(a) CO,
(b)CFCl,
(c) O,
(d)N,



10. If AG is negative, a reaction is spontaneous in the forward direction. A reaction that

is not spontaneous at low temperatures can become spontaneous at high temperature
if AH is and AS is

%Tj AG=naH -TaS

(C) +,-
(d) -t

11. What is the molarity of an acetic acid (HC,H,0,) solution if 25.5 mL of this solution
required 37.5 mL of 0.175 M NaOH to reach the equivalence point?

0.257 6. I7Smu) Neoy N 0.0375 L= (.St %10 > mol
) 0.365 L mplor R d
(c) 0.119 * Ny eq. Pt on C?““'A“m+ of ocehc du
(d) 0.175 woud e presend

12. Given the following table of Ksp values, determine which compound listed has the

greatest solubility. (./
Compound Ksp [-H(Z. “3033 - 0.00 bStm
CdCO 52x 10"
Cd(OI;)2 2.5x% 10" 0. 02552
Agl 8.3x 10" _
CuBr 53x10° = 6.287M

@ CuBr

(b) CdCO,

(c¢) Cd(OH),

(d) Agl

13. Carbon dioxide contributes to atmospheric warming by

a) absorbing incoming radiation from the sun and converting it to heat
@ absorbing radiation emitted from the surface of the earth preventing its loss to
space
(c) undergoing exothermic reactions extensively in the atmosphere
(d) reducing the concentration of CO in the atmosphere

14. A solution containing which one of the following pairs of substances will be a buffer
solution?

(a) Nal, HI
(b) KBr, HBr
(c) RbCl, HCI
@)CsF, HF



15. Consider the following table of thermodynamic data. All values are tabulated for 25

°C (298 K).
Substance AGf° (kJ/mol) S° (J/mol-K)
C,Hy(g) 209 201
C,H,(g) 68 219
C,Hq(g) -33 230
H,0(g) -229 189
C,H,OH(l) -175 161

The value of AS® for the following reaction is =233 J/K at 25 °C.
C,H,(g) + 2H,(g) — C,H¢ (g)

What is the standard entropy (S°) of H,(g) at 25 °C (in J/mol-K)?
o
-233T|x = az0-(2(s HD + ZO')
(a) 204

o O
c gm —#3 T = ~2(<§ ) —zol
(d) 262

16. Of the following, which is the strongest acid?

(3 H,SeO,
o bg H,SO,
0 @ ¥y H,S0,
> A& HaSeo,
C

17.1In which of the following aqueous solutions would you expect AgBr to have the
highest solubility?

(a) 0.10 M LiBr

O\ (b) 0.10 M AgNO,
(¢) 0.20 M NaBr
(d) pure water

18. What is the solubility (in M) of PbCl, in a 0.15 M solution of HC1? (Ksp PbCl, = 1.6

x 107%) o
(a) 1.1 x 10* l. )CLD“S_::. [PEU‘J[Q-:]
© e [bxio® = (Po¥](015]"
(d) 1.8 x 10*
quv:] —”QO\M\OE\\‘\,& of FLC‘Z -
7.1V xi071

5



19. Which one of the following is a source of carbon dioxide in the troposphere?

(a) natural gas seepage
(b) electrical discharges
@fossil-fuel combustion
(d) volcanic gases

20. For a reaction to be spontaneous at all temperatures, the signs of AH® and AS° must

be and respectively.

@+, +

)+ AG=AH-TaS
Y-, -

21. Which below best describe(s) the behavior of an amphoteric hydroxide in water?

(a) with both conc. aq. NaOH and conc aq. HCI, its clear solution forms a precipitate
(b) with conc. aq. HCI, its suspension dissolves

¢) with conc. aq. NaOH, its suspension dissolves
@ with both conc. ag. NaOH and conc. aq. HCI, its suspension dissolves

22. An initial pH of 4.00, an equivalence point at pH 9.35, and a moderately short, nearly
vertical middle section correspond to a tritration curve for .

(a) strong acid titrated by strong base
(b) strong base titrated by strong acid
@ weak acid titrated by strong base
(d) weak acid titrated by weak base

23. Consider the tritration of 25.0 mL of 0.723 M HCIO, with 0.273 M KOH. The H*

concentration after addition of 66.2 mL of KOH is M.

(2) 0.439 (©-7123 ™ol 0028 L — 0.018 mol HAD
@1.0 x 107 z WDy b
(c) 0.723

X 107 - 0. 0% Mol Koy
@27010" 0. 218m |y y O-ObbzL = 00 e

24. Which one of the following cannot act as a Lewis base?

(a) CI

(b) NH,
@)DBF,
(d) CN



25. Of the processes below, which one is accompanied by a large increase in entropy?

@)Coys) — COoLp)

(b) Ny(g) +3Hy(g) — 2NH,(g)
(c) Hy(g) + Cly(g) — 2HCI(g)
(d) H,0(l) — H,0(s)




PERIODIC TABLE OF THE ELEMENTS

Main groups Main groups
— — : )
1A 8A
i 18
1 2
1 H 2A 3A 4A 5A 6A T1A He
100096 | 2 13 14 15 16 17 |4.002602
3 4 5 6 7 8 9 10
21 Li Be B C N o | F Ne
6941 | 9.012182 Transition metals 10.811 | 12.0107 |14.00674 | 15.9994 }18.998403 20.1797
11 12 | . )| 13 14 15 16 17 18
3] Na | Mg | 3B 4B sB 6B 7B 87 1B 2B Al Si P S c Ar
22989770| 243050 | 3 4 5 6 7 8 9 10 11 12 |26981538] 23.0855 |30973762] 32.066 | 35.4527 | 39.948
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
4, K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
390983 | 40.078 |44.95591| 47.867 | 50.9415 | 51.9961 [54.938049 55.845 58.933200| 58.6934 | 63.546 | 65.39 | 69.723 72.61 {74.92160] 78.96 | 79.904 | 83.30
37 38 39 40 41 42 43 44 45 46 47 43 49 50 51 52 53 54
5| Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te I Xe
854678 | 87.62 |88.90585] 91.224 |92.90638| ' 95.94 198y | 101.07 |102.90550| 106.42 |107.8682 | 112411 | 114818 118.710 | 121,760 | 127.60_1126.90447) 131.29
55 56 57 72 73 74 - 75 76 77 78 79 80 81 82 83 84 85 86
6] Cs Ba *La Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
132.50545] 137327 [138.903s|| 178.49 |180.9479| 183.8¢ | 186.207 | 19023 192.217 | 195.078 |19696655| 200.59 {204.3833| 207.2 |208.98a38| {210} [210) 222)
87 88 89 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
7{ Fr Ra tAc Rf Db Sg Bh . Hs Mt
(223} 6 | 21 [261) (2621 | 1266} 12641 5] | (268) | rz691 | (272} | [277) (285) 1289) 1293}
58 59 60 61 62 63 64 65 66 67 68 69 70 71
. *Lanthanide series Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
140.116 |140.90765| 14424 |..(145) | 150.36 | 151.964 | 157.25 15892534 | 16250 |16493032] 167.26 [168.93421| 173.04 | 17¢.967
90 91 92 93 94 95 96 9 98 99 100 101 102 103
tActinide series Th Pa u Np Pu Am Cm Bk cr Es Fm Md No Lr
232.0381|231.03588| 238.0289) (237) [244] {243) 247 2471 251} [252] (257 1258) (2591 1262)

aThe labels on top (1A, 24, elc.) are common American usage, The labels below these (1, 2, etc.) are those recommended

by the International Union of Pure and Applied Chemistry.
The pames and symbols for clements 110 and above have not yet been decided.
Atomic weights in brackets are the masses of the longest-lived or most important isotope of radioactive elements.

Further information is available at hitp://www.shef.ac.uk/chemistcy/w
The production of elements 116 and 118 was reported in May 1999 by scientists at Lawrence Berkeley National Laboratory.
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