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[E] Two of these are true. ? ] ’
e H

— ~ B (54% 0 HHL3 2)

The formula of water is H,O. Which of the following statements is true?

[A] There are two hydrogen atoms and one oxygen atom per water molecule.
[B] The mass of hydrogen is twice that of oxygen in each water molecule.
[C] There are two oxygen atoms and one h\ﬁr
[D] The mass of oxygen is twice thaq-ekﬂh&'

en atom per water molecule.

How many protons, neutrons, and electrons are in an atom of g‘;Co?

[A] 59,27, 32 [B] 59, 32,27 {C]27,32,27 [D] 27, 59, 27 [E] 32,27, 32
.- Which of the following is not correc{?—5 [ —0 [
[A] Fe(NO;);—iron(III) nitrate f’:‘@? l,—calcium chloride [C] N,O5—dinitrogen trioxide
[D] AL, Os+-dialuminum trioxide jJ T ) j! ,PO,—potassium dihydrogen phosphate
T i J

Which of the following statements is false?
[A] Every atom has three subatomic particles: the electron, proton, and neutron.
[B] By knowing the number of protons in a neutral element, you are able to determine mass number.

[C] The number of protons in the g-mclé’l,ls o]f Ea_;_l atom of any particular element is called that element’s

atomic number. —
SN —
[D] Every atom has an equal numbe ofele t&\\sfa}nd protons, so atoms have no net electrical charge.

\
[E] An ion is formed by either adding-or' bUactmg electrons from the atom.

Which of the following sets of quantum numbers are not allowed?

[Aln=4,1=3,m=-3,m,=-% [Blrn=1,1=0,m=0, m,=+%
[Cln=2,l=1,m=1,m=-Y — }w BPin=3,1=2,m=-1,m=+%
ey ] =y
[El#n=0,/=0,m=0,m,=+% ,—‘*v-:r"—lttﬁi
S J—
[1] 2hrd

The rate law for the decomposition{)é;%_sfﬂfﬁngHg) is
Rate = —d[PHj;] / dt = k[PH;]

It takes 180. s for the concentration of 0.80 M PHj to decrease to 0.10 M. How much time is required for

2.00 M PH; to decrease to a concentration of 0.25 M?

[A]180 s [B] 120 5 [C]1150s  [D]240s [E] 60 s
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7. Which of the following ways of describing solution composition is temperature-dependent?

‘A 51.24 g sample of Ba(OH), is d1$SDIV/\ &,
this solution must be diluted with w }ET ;’ﬁ“’ rd I{to make 1.00 L of 0.200 M Ba(OH),? Molecular weight of

-Which of the following statements is false?

~ [A] Boyle’s law—the volume of a gn_z_g, | ' q of gas at constant temperature varies inversely with the
pressure.
[B] Charles’s law—the pressure of ag rJJ e of gas at constant volume is directly proportional to the
__s '”" """""" 'J

10.

[A] molality [B] mole fraction [C] molarity [D] mass percent
[E] none of these.

L.

[

o nough water to make 1.20 L of solution. How many ml. of

.—-.JMMJ

Ba(OH), is 171.342. 1771

[A] 666 mI [B] 1200 mL [C]1400mL ~  [D] 800 mL [E] 333 mL

temperature in kelvins.

[C] Avogadro’s law-—equal volumes of gases at the same temperature and pressure contain the same number

of particle.

[D] Le Chatelier’s principle—if a change is imposed on a system at equilibrium, the position of the
equilibrium will shift in a d]rec@hat tﬁ%ﬁg to reduce the effect of that change
-

&

constant, and 7= absolute temperﬁnre d

Which of the following statements is true?
[A] In terms of the Brensted-Lowry definition, an acid is a proton (H") donor, and a base is a hydroxide
(OH") donor. = ey

[B] The number of electrons lost in ther

otionjhalf-reaction must equal the number of electron gain in the

oxidation half-reaction. [ i ; L
[C] Oxidation is a decrease in ox1dati/on number; reducuon is an increase in oxidation state.
[D] An oxidizing agent is oxidized and a reducing agent is reduced in a redox reaction.
[E] The equivalent point is the point in the titration at which enough titrant has been added to react exactly

with the substance being determined.
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11. A chemist dissolves 2.00 mmol of weak acid, HA, in 100.0 mL of water and titrates the resulting solution

12.

13,

14.

15.

16.

17.

with 0.0500 M NaOH. After 20.0 mL of NaOH has been added, the pH is 6.00. What is the K, value for the

acid?

[A]1.0x10° = [B]2.0x10° — i [C183x 107 [D]1.0x 107 [E]2.0 x 107
gz -
T
i s
rjdep ;1 easing radius: S, CI", Ar, K, Ca®",
[A] Ca¥ <K' <Ar< S <CI” 4l K B] S* < CI <Ar <K" < Ca?*
[C]Ca® <K'<Ar<Cl < 8* [DIK"<Ca® <Ar<CI'<s™

[B] $* <CI'<Ar<Ca* <K'

A solution of hydrogen peroxide is 36:0% 1,0 !by mass and has a density of 1.11 g/cm’. The molarity of
the solution is: ?f’.._JI — l
[A]7.94 M [B] 0.98 M ; J f@]ﬁ 82 M [D]9.79 M [E] 12.61 M
A
=1

30.0 mL of pure water at 280 K is mixed with 50.0 mL of pure water at 360 K. What is the final

temperature of the mixture?

[A] 340 K [B] 330K [C]310K [D] 320K - [E] 300 K

— L

The following reaction occurs in aqtie\ous*ac:lql Folutlon

q — 107 + NO,

The change in oxidation state for i 10 n@E

[A] -5 [B]-1 [C] 0 D] +5 [E] +6

Arrange the following bonds according to increasing polarity: H-H, O-H, F-H, and S—H.

[A|H-H < O-H<F-H<S-H — B <O-H<F-H<H-IH

[CIH-H<S-H<O-H<F-H o j HH <S-H<F-H<O0-H
LS

[EJF-H<O-H<S-H<HH []| =l == |

/ /} l\ﬁr‘i'f;f‘?fj\i
For each of the following atoms and ions, which one has incorrect electron configuration?
[A]N: 1s%25°2p° [B] F™: 15°25%2p°
[C] Ti: 15°25°2p"353p%4s™3 4 [D] Cr: 15°25%2p%35%3p%4s33 4"

[E] Cu’: 15225%2p%35%3p5341°
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18. The average mass of a boron atom is 10.81. If you were able to isolate a single boron atom, what is the

chance that you would randomly get atom with mass 10.81?

[A]>50% [B] 0% IC]~11% [D] 100% [E] 0.81%

,o

= A EAE A MRl Jrf

__w )
1. (5%) Derive the relationship betweer[);lve -©

[N

A7/

2. What are concentration cells? (3%) Explain how a concentration cell works. (4%)

3. Balance the following equations:
. (A)CaO(s) + C(s) —= CaCy(s) + OrerGY |
(B) Al(s) + NH,ClO4(s) — AIZOPT“):T ﬁ“”f(ir) +NO(g) + HL0(g) (3%)

*
f

4. (6%) The gas-phase reaction of chloriné with-¢hléroform is described by the equation
~ Cl(g)+CHCl(g) — HCl(g)+ CCli(g)

A proposed mechanism for this reaction follows:

L]

Chig) = 2CU) ML__]—L
Cl(g) + CHC13(g) o, H@I(g) Htéﬁ\i\;;(g) rate-determining step

CCly(g) + Cl(g) ~- L;H

Derive the rate law for the reaction.

5. (6%) Methanol is a high-octane fuel used in high-performance racing engines. Calculate AG® for the
L _._.]

—
reaction m
2CH;0H(g)+t -3 a\] 9)| —= 2C0)g) + 4H,0(g)
}— -l7*7~\*
éﬁbstamce - AG°(kI/mol)
CH;0H(g) —~163
Ox(g) 0
CO4(g) - 394

H,0(g) 229
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6. Values of X, as a function of temperature are as follows: |
Temperature (°C) Ky

0 1.14 x 1077
25 1.00 x 107
35 2.09 x 107

40— 2.92 x 107

<5077 I= 5.47 x 107

i p—

g rlendothermic? (2%)

N

Q.

£

A1
(B) Calculate the [HJ"] in pure water at I4J)

7. Explain the following descriptions:

(A) Oy(g) is paramagnetic. (3%)

I e

= |

holes. (3%)

(A) Is the autoionization of water e e&'{;_;‘l;{
" %)

(C) Is the pH of pure water at 40 °C larger or smaller than 72 (2%) e

(B) In the unit cell for Zn§S, the S* iaf‘“nms;a‘j;“gel ﬁ_ﬁt‘jﬁe!rt packed with the Zn®" ions filling alternate tetrahedral

(C) The process of gas diffusion enrjchment: _ii __Héed to increase the amount of *°U to Z*U in UFe(g). (3%)




