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1. Which of these thermodynamic quantities is NOT a state function of a system?
A. Enthalpy . C. Entropy
B. Gibbs free energy D. Work performed

2. What is the work done against an atmospheric pressure of 1.00 atm when 262 g of Zn
dissolves in excess acid at 25.0°C?

Zn(s) + 2H(ag) —— an“{aqq) + Hy(g)

[

@. -9.93 kJ B. -0.831kJ C. 641k D. 3.65kJ
3.  Rankthe followip/%%n order of increasing entropy. B __
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D. PbL(s) < AgBr(s) < SF(g) < CH(0) < Ar(g)

4. What is the standard molar entropy of vaporization of CCLF, at its boiling point of 243 K?
The standard molar enthalpy (heat) of vaporization of CCLF, is 20.2 kJ/mol.

’{\_\ ﬁ -.-c.:f'vlﬂ) A=

A. 0.673 /K « mol .. 4.91 kI/K smol . - <
B. -4.91 kI/K «mol {D.783.1 I/K «mol AC% At T é

5. The reaction rate of a certain spontaneous reaction is very slow. Which of the following is
the best explanation for this observation?
o ol F“” %jt’ P el
. A. K, for the reaction is small. R o
B. AS_jiverse < O for the reaction. % Frin ™
C. The activation energy of the reaction is large.

D. Thereaction is endothérmic.
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For which one of the following reactions does AG® for the reaction correspond to the
standard free energy of formation for the product?

A_BF|(g) + NH,(g) — BENH,(5) @3 Hyg) + Ni(g) — 2NHy(p) LoD

e . ] c,l
B. o) + + 0yg) — H,0,0) D. P(s) + 2 Cl(g) —— PCL() Proﬁuﬁ

| ~ 7. Determine AG® at 298 K for the reaction
| 2NO(g) + Oy(g) — 2NOy(g)
- given AH® = —114 kJ and AS® = ~146 J/K.
/A) 705K B. 158 kJ C. 436k D. -43.4K]
8.  What is the standard free energy change for the following reaction at 25°C
| CeH04ls) + 60y(g) — 6CO(g) + 6H,00)
\ AG s Zero for -Swpdoml, AG
given the following information? &« Al * =
AH{(kJ/mol) AG§(kI/mol) S°(J/K -mol)
CH.,04(s) ~1274.5 ~910.56 2121 Mg = ¢
CO,(g) —393.5 -354.4 213.6
+ -ThE
H,O(f) ~285.8 -237.2 69.9 Agé QO
(0
A, 9738 k] 1_Bj -2879 kI C. —4760. kJ D. =279 kJ
9.  The reaction St
SbCl (g) — SbhCli(g) + Cl, (g)
is endothermic. This reaction is Al ,A H - *f.:%
w“lf 4
(A,) spontaneous at high temperatures only.
B. spontaneous at low temperatures only.
C. never spontaneous.
D. None of the above.
10. Calculate AG for the formation of ethylene (C,H,) from carbon and hydrogen at 300°C

when the partial pressures are 100 atm H, and 0.100 atm C,H,.

4 o
2 C(s) + 2 Hig) —— C,H,(g) AG® = 68.1 kJ at 500°C

(A) -5.89 kI B. -34.2kJ C. +54.2kJ D. +108 kJ -




11.  An electrochemical cell based on the reaction

Zn(s) + 2 Ag*(aq) ~ Zn*(ag) + 2 Ag(s)

run under standard-state conditions has an E¢ ;; = 1.56 V. Which of the following
statements is TRUE?

A. Agiiensmmigratgtothe-anode, where they are reduced,
& ’/The half-reaction occurring at the cathode is Ag*(ag) + e —— Ag(s).
{C AE%. Is calculated by the equation B¢y = E®7, 7 0- + 2 E°, vy

D. Electrons flow into the zinc electrode from the external circuit.

2

12. When the following reaction is balanced with the mintmum whole- number coefficients in o ¢
acidic solution, o Q/ (‘S gi‘s( 17 MAOg = M s 41,0

proTE
MnO7(ag) + SOxaq) —— Mn*(ag) + SOj_(aq)
- arg SH Ctsite. C. there are 3 SO~ on the product side.
B~ there are 5 MnO7 on the reactant side. @ there are 2 H,0O on the reactant side.

13, What is E” of the following electrochemical cell?
Fe(s) IFe™(1 M) | Au’™(1 M) 1 Au(s)

P
A 432V ';”“"Bﬁ 1.94 vV C. 1.68V D 106V

14. Which of these reagcnté is capable of reducing Al™*(ag) to Al(s) under standard conditions?

. - LOtunT Fed) 1o e POS:-‘JI'}—"H
(3 Me(ag mg(s> C. Fe(s) D. Ag'(ag)

15, What is the equilibril?r‘fi/constam for this balanced reaction under standard conditions at
28817 f) L
4 Ag(s) + O,(g) + 4H'(ag) = 4 Ag’(ag) + 2H.O)
’/“\
A, 14 x 107 . B. 1 2 x 10% €. 2lgrt D. 69x107°

16.  An electrochemical cell based on the following reaction had a cell voltage of 0.00 volts at

25°C: .
Cd**(ag) + Fe(s) — Cdr/) + Fe‘*(aq) E’ Q_J \}f\ / X \j
If the initial [Cd2*] was 0,050 M, what was the inifial Fe22E ~ = 7 F \ A A
A. 0.024 M B. 024 M C. 0.76 M @ 1.1M
LY - (;: A7 \ 0=
3 .
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17. In a standard dry-cell battery (Leclanché cell) INDLL ﬂ&-—“'s‘h""\“’i'?f}‘ﬁ& Felet 0.3

s | ‘ - P
phe oxidizing agent is PbO,(s). Ao O
'B. the reducing agent is MnO,(s). Reducgd MnOz

"€ the anode material 18 zinc metal.
M ----- D. 100% of the chemical eniergy ~o-f—éhe~reaet&n-&s~i-s_-c-on‘vé'ﬁ'éd"'tf:)"é‘lectric-a-}--ene-fgy.
7 18. Which one of the following statements is TRUE?

- A The only metal-te-undergocorrosion is-iron—
“B. -Only water needs to be present for iron £ rust.
!: C:)Attaching a piece of magnesium metal to iron prevents rusting of the iron.
D. Zinc plated iron (galvanized iron) does not prevent the rusting of iron once the zinc
coating is scratched and the iron underneath 15 exposed. '

19.  Which of the following statements about electrolysis is FALSE?

A. Electrolysis of molten NaCl is used commercially to make sodium metal and chiorine
gas.

Lk — 3
Fataliy:} Electrolysis is used to make non-spontaneous reactions oceur.
MYLCL Electrolysis requires the presence of ions in solution to carry the electric current.}f -2
{D7>The electrolysis of a 0.1 M H,S0O, solution produces hydrogen gas and SO, -

20.  Aluminum metal is produced commercially by electrochemically driving the reaction

S

2 ALO, —— 4 Al + 30,(g),

If a current of 2.00 ampereé is passed through a cell containing Al,O; for 1.00 hour, how

» enl. many grams of aluminum metal are produced? Assume 100% electrochemical efficiency..
4 ‘ : E " L /m\_:\ )
_.f{rf;ﬁ/;m A. 0.034 ¢ B. 0.17 g . Cl067g D.60¢g
 fcakr-2l. Which one of the following is NOT a purification method for metals? Qoas“-mg S net a6
gl _ _ v , oo
o\e ArelesS A electrolysis 'B. roasting C. zone refining D. distillation
] Zovs u“fﬁﬁ".‘; T a metallic electrical conductor,
W— T e
__"‘ . gj& ,Aaf"m‘wﬁ__\A. clectrons travel freely through a set of closely spaced orbitals called the conduction
e “—band. '
(ﬁﬁ/{‘ x/  B. thereisa large energy gap between the filled valence band and the empty conduction
£ band.

C. strong, localized molecular orbitals hold the metal atoms together.
D. donor impurities are needed to “dope” & metal, providing conduction electrons.

-, 23. Which of the following, when doped into pure silicon, would give a p-type semiconductor?

W, .
e 7 A. Phosphorus B. Germanium C)Aluminum D. Carbon

e
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/ 24. Which of the following is incorrect?

-7 A. ionic radius(M*): Li* < Na* < K* < Rb* < Cs*
. B. atomicradius: Li < Na « K < Rb < Cs*
siA=~{irst ionization energy: Li < Na < K < Rb < Cs
(D.Afeactivity with water: Li < Na < K < Rb < Cs
[2 M(s) + 2H,0(0) —— 2 M"(aq) + 2 OH (ag) + Hy(g)]

25. In which pair is an alkaline earth species matched with an incorrect property or
application? ‘

*A. Ca0 ~ Quicklime removes acidic oxides during steelmaking.
vB. Mg - Magnesium bums brightly in signal flares.
“C) Ca~ Calcium is used to construct the hulls of ocean-going ships.
vD. Mg - Magnesium ions are found in the plant pigment chlorophyll, important in
photosynthesis.
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