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1. The Ho~ ion is more stable than H since it has an additional electron to produce a net l.ov'v'cring of |

energy. - | | ‘
2. As atomic mass increases, the proton/neutron ratio of stable nuclides decreases.
3. Paramagnetlsm is associated with paired eleej&reﬂ;i F‘

4. The net number of spheres in the face centered@t f it cell is 4.

— ~ BEERE | (66% total, 2% each)

1. The -freezing point of helium is —~270°C. The freezing point of xenon is —112°C. Both of these are in
the noble gas family. Which of the following statements is supported by these data?
[A] The London dispersion forces between the helium molecules are less than the London dispersion

e
. forces between the xenon molecules.

| -

[B] Helium and xenon form hlghly polar m 1ecu}e

[C] The London dispersion forces between cJ:xel _P,h} molecules are greater than the London
| dispersion between the xenon molecules. |
[D] As the molecular weight of the noble gas increases, the freezing point decreases.
[E] none of these | |
2. For the process X—(g) = X—(aq), select the: EB with;chte most negative value of AS.
- [A] Br— ' [B]I- . [CTF—"", [T [D]Cl- [E] All the same

3. The pH of a 0.100 M solution of an aqueo akl;ci (HA) is 3.20. The Kj for the weak acid is:
[A]40x10-6  [B]32 [C]6.3 x“}ﬁ‘——“ N [D] 7.2 x 105 [E] none of these
4. Which of the following complexes shows geometric isomerism? | | | |
[A][Co(NH3)6]CI3 | - [B] [Co(NH3)5C1]CI2 [ K[Co(NH3)2Cl4] |
[D][Co(NH3)sCI]SO4  [E] none of these |

5. Aqueous solutions of barium chloride and silven nitratesare mixed to form solid s1lver chloride and
ibn j

aqueous barium nitrate. The net ionic equatidn onfaing which of the following terms?

[A]Agtag)  [B]2NO3-(aq) I[QN - (aq) [D] Ba2+(aq)

_..J

6. Consider two organic molecules, ethanol and Benzene. ()ne dissolves in water and the other does not
- Why? . -
[A] One is an electrolyte, the otheris not. - [B] They have different molar masses.

[C] Ethanol contains a polar O—H bond, and benzene does not.

- [D] One is ionic, the other is not. : | ~ [E] Two of these.
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7. Which of the followtng compounds is the most soluble (in moles/liter)_?

BaSO. CoS . PbsO,  AgBr -
C Ksp © L5x10-9 50x 1022 1.3x10-8 5.0 x 10-13
~ [A]BaSO4 [B] PbSO4 [C] BaCO3 [D] CoS [E] AgBr

g. Hydrocarbons containing a carbon—carbon triple Pond gre called
[A] aldehydes [B] alkenes [CUkaﬂes [D] alkynes . [E] cyclic alkanes
0. When the following react[ion' is balanced i 11'-17 de\é J:lu ion, what is the coefficient of 12? |

I03—+1-—12 _
" [A]3 [B]1 [C] 4 D] 2 [E] none of these.
10. Zinc metal is added to hydroclﬂoric acid to generate hydrogen gas and is collected over a liquid

whose vapor pressure is the same as pure water at 20.0°C (18 torr). The volume of the mixture is 1.7

I and its total pressure is 0.810 atm. Determing the-pa rtial pressure of the hydrogen gas in this
mixture. _ RN s | | : | | |
[A] 616 torr [B] 598.‘torr [C] 8(3"”t‘o‘rrll [D] 562 torr  [E] 634 torr
11. Using the following data, calculate the sta dard heat'*of formation of the compound IClI in kJ/mol:
- [A]- ~14.6 kJ/mol , o , - AH°(kJ/ mol)
[B]168kI/mol . Cl,(g) — 2Cl(g) 242.3
[C]-211kImol L (® - 2I(g) 1510
D1439k/mol 4 I€g) - I+ Cligx) 2113
[E] 245 k/mol . ’"""""”:m 2(s) = L(g) 62.8
12. Wh1ch of the following frequencies corres ds Fo light with the longest wavelength?
[A]3.00 x 1013 5-1 [B]”9 %1012 51  [C]4.12 x 105 51
[D]3.20 x 109 s-1 [E] 8.50 x 1020 5~1
l3 As indicated by Lewis structures which of the following would probably not exist as a stable
molecule? | o
[A]CH20  [B] C2H2 [C] ¢3H4— ' [D] CH30 [E] CH30H
14, Which of the following is 2 7 fon? rimh] — | | |
[A]Cu(l) . [B] MndIy7 ™, ~ [C] Co(l)
D] Mn(IV) . [Eﬂmoﬁhese (a-d) are .47 ions.

15. Which of the followmg compounds hias the same percent composition by mass as styrene CgHg?
[A] benzene, C6H6 o [B] acetylene, C2H2 [C] a~ethyl naphthalene, C12H12
[D] cyclobutadiene, C4H4 [E]’ all of these '_
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16. Name the following: ~ CH3—(CH2)7—CH3 o
_[A] octane [B] decane [C] hexane - f {D] nonane {E] heijtane
1 7. Which of the following species has a trigonal bipyramid structure? | -
[A]TFs B3~ . [CINH3 - [D] PCl5 [E] none of these -

|18, Calculate the work for the expansion of C02 ffrqlu 1.0st0 2.5 liters. agamst a pressure of 1.0 atm at

constant temperature

[A] -2.5 liter - atm ., : ]]j J;_) J | [C]._ 2.5 liter - atm
[D] 1.5 liter - atm - Titer |

~119. Draw the Lewis structures of the molecules below and ise them to answer the question: which of

these molecules show resonance‘? ,
I.BH3 11. N02 oL SFg IV. 03 -~ V.PCl5

[A]IL V (B]I,1I [CIHL 1 i ive o [EIIL V. |
R0, Sulfunc acid may be produced by the rlght es& 4FeS, + 110'2 — 2Fe203- + 8S0, -
How many moles of H2504 will be prodFZm ' | 2580, + ;Oz — 280, |
" form 5.00 moles of FeS2? . ) SO; + .H'20‘ — H,S0,
[A120.00 [B] 12. 22 IC] 10 00 [B] 5.00 - [El6.11
DL How many oxides of carbon are there? N |
[A]4 | [B] 3 - [C] 1 [D]2 - [E}S
D2, Steel is considered to be a(n) .
[A] substitutional alloy o [B?ﬁ;}_ﬂ solid [C] ionic solid
[D] intersﬁtial alloy E] fwol o '
P3. Determine the standard potential, £°, of a ¢e that - Reaction E” (volts)
' : ‘ Na" + e —Na -2.71
eruploys the reaction Fe + Cu2t —» Fe2+ + Cu. AP 4 e s Al 166
- [A]020V o o Fe* 1+ 2¢ —>Pe  —0.44
- [B]-0.10V y Cu” + 28— Cu . +0.34
[C10.10V | j_J Ag' + o —>Ag  +0.80
[D]-0.78 V E ‘_J Cl, + 2 —2CI +1.36
[E]0.78V | - r_____;wd F,  + 207 —>2F +2.87

24. The term “proof” is defined as twice the pe?c%xﬁ'ﬁi?ﬁume of pure ethanol m solution. Thus a

“solution that is 95% (by Volume) ethanol is 190 proof. What i is the molarity of ethanol in a 92 proof '
ethanol/water solution? o
[A]C46M [B]0.8OM -~ [C]8.0M
D]092M  [E]17M |

density of ethanol = 0.80 g/ cm’
density of water = 1.0 g/cm’

mol. wt. of ethariol = 46




B BdERAEATANEFEREENEE KR

T @ - B . K
BB HBER ar  Abh= LTS | AR T | g e g
o . - - . 2 ERDARGERSL  BATFHN | > O
aRER - 341 , | O RAE- BeEsd REAREAR-) 8 /R

25. The qtiestions below refer to the following diagram:
If the reaction were reversible, would the forward or

~_the reverse reaction have a higher activation energy?

[A] The diagram shows no indication of any

Petential energy

activation energy. ,

[B] The reverse activation energy
—
. [C] The forward and revcrse activation ene s~akJ

Reaction progress

_equal.
. [D] The forward activation energy | [E] none of these ¢ (mmutes) [NZO ] (mol /L)
D6. For the reaction 2N205(g) — 4NO2(g) + 02(g), the 0 1.24 x 107
. - NPT - 10. 0.92 x 107
following data were collected: The initial rate of -
o L : . L 20. 0.68 x 107
production of NO2 for this reaction is approximately
- . L - g_‘jz ~ 30, 050 x 107
[A] 1.§ x 10—4 mol/L. - min- [B] 1.24 x 10=2 mol/L - min 40 037 x 1072
[C]6.4 x 104 mol/L - min [D] 32 ><~—1~a{4 hol/L - min 5. 0.28 x 107
- [E] none of these : R 70, 0.15 x 107

27 A scientist obtains the number 0. 045006700 on a calculator. If this number actually has four (4)

s1gn1ﬁcant figures, how should it be written? , B
| [Aj 0.4567 [B] 0.0'45017 [C]0.4501 [D] 0.04500 7' [E] 0.045
28. Consider the’lchemiéal system CO + Clp ==2.COCIp; K =4.6 x 109 L/mol.  How do the

e e BT

equilibrium concentrations of the reactants;efgi}pa & 1o the equilibrium concentration of the product?
[A] They are much smaller. | rl [ [B] They have to be exactly equal.

[C] You can’t tell from the information giV‘"én. — [D] They are about the same.

[E] They are much bigger. | | | ‘_

: 29 Consider the following equilibrium: 2NOC1(g) = 2NO(g) + Clz(g) with K = 1.6 x 10-3,

1.00 mole of pure NQCI and 1.00 mole of pure Clz are replaced in a 1.00-L container. Calculate

| the equilibrium concentration of NO(g). ]-—" i
' =

[A]0.50 M | [B]4.0 x r}\/I‘L"_,n.ffj [C]62x10-4M
D]1OM [E]16><1b M |
P |
0. If you know Kt for ammoma NH3, you can calculate the equlhbrlum constant Ka, for the
following r::actlon. | .NH4+ = NH3+Ht by the equation: |
[AlKa=Kw/Kb'  [BlKa=KwKb  [ClKa=Kb/Kw  [D]Ka=1Kb

31 Which type of battery has been designed for use in space vehicles?
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[A] mercury cells [B] fuel cells [C] silver cells  [D] lead storage [E] alkaline'dry cell

32. How many moles of HCI must be added to 100 mL of a 0 100 M solution of methylarmne (pr =

3.36) to give a buffer having a pH of 10.0?
 [A]200 [B] 41.5 27 ID] 8.1 [E] 18.7

33. The second law of thermodynamlcs states that i

[A] the energy of the umverse is 1ncreasm& J.E JAhe entropy of the universe is. constant

[C] the energy of the universe is constant'“‘ D]ithe entropy of the universe 1s mcreasmg

[E] the entropy of a perfect crystal is zer0*at

= - R ¢ (26%) |
1. Write the formula for (4% total, 2% each)

(1) dinitrogen trioxide - (nitric acid

ing-reactions: (6% total, 3% each)

(1) Gallium metal with I(s). (2) Soditim mefal with excess 02(g).

2. Write a balanced equation for each of the fo‘

ey _
3. A(n) ~molecular orbital is lower in energy. than the atomic 0rb1ta1 of which it is composed. (2%)

4 Write the electron conﬁguratlon for K+. (3%)

- Uncertainties
T hA chemist is given a white solid that is suspected of | Mass of solid = +0.01 g

' being pure cocaine (molar mass = 303.35 g/mol). Mass of benzene = +0.01 g
When 1.22 g of the solid is dissolved in 15‘66 ) gof \ || AT (freezing point lowering) = £0.04°C

K. = £0.01
benzene the freezing point is lowered by 1 3’“2‘5I CJJ k} !
e

The molar mass is calculated from these d4fa to

303 g. Assuming the following uncertainties, can
the chemist be sure the substance is not codeine (z (molar mass 299.36)? Kt for benzene is 5.12°C/m. -

" Support your answer with calculatlons (3%)

b. If eqiral masses of hydrogen gas and helium gas are placed in the same contamer determine the ratlo

of partial pressure of hydrogen partial pressure- of helium. (2%)

7. Complete the following table. (6% total, 1‘V&‘; agh)_ :“]

, | e ped T
Symbel | :# protons | # neutrons | # el&ectrohs,fNieﬂ_Charge

206 e
g Fb

31 | 38 | 3+




