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1. Using the rules of significant figures, calculate the following:

12.67 + 13.005 =

a. 25.675
b. 25

c. 20

d. 25.68
e. 26

2. How many significant figures should there be in the answer when you divide 4.1 by 7.464?
a.

N NI NN

b
C.
d.
e

3. The correct name for FeO is

a. iron oxide

b. iron(ll) oxide
c. iron(111) oxide
d. iron monoxide
e. iron(l) oxide

4. When the following equations are balanced using the smallest possible integers, what is the
number in front of the underlined substance?
CsH10(g) + 02(g) — CO,(g) + H20(g)
a. 2
b. 4
c. 6
d. 8
e. 10
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5. The elements chlorine and iodine have similar chemical properties because they
a. are both metals
b. are in the same chemical period
c. have the same number of electrons in their outer energy levels
d. have the same number of stable isotopes
e. none of these

6. Order the following species from smallest to largest ionization energy.
Ca, Ca*, Ca®*

Ca* < Ca< Ca?
Ca?*<Ca'<Ca
Ca<Ca'<Ca?
Ca’*<Ca<Ca'
Ca<Ca’* <Ca'

® o 0o T ®

7. Choose the correct Lewis structure for the NH4* ion.
a. _ - _+

H N - H
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e. none of these

8. Name the following.

a0
| |
CHs --- CH --- CH --- C --- CH(CHz)2

|
CHa

|
CH:

2-chloro-3-ethyl-1-isopropylbutanone
isopropyl-chloromethylbutyl ketone
2-butylchloroisobutanoyl methane
4-chloro-2,5-dimethyl-3-heptanone

® o o o P

3-methyl-4-chloro-1-isopropylpentanone

©w

Doping Se with As would produce a(n)
conductivity compared to pure Se.

a) n-type, increased

n-type, decreased

)

c) p-type, increased
) p-type, decreased
)

intrinsic, identical

semiconductor with

10. In deciding which of two acids is the stronger, one must know:
a) the concentration of each acid solution

b) the pH of each acid solution

c) the equilibrium constant of each acid
d) all of the above

e) both a and ¢ must be known
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11. A strip of copper is placed in a 1 M solution of copper nitrate and a strip of silver is placed ina 1
M solution of silver nitrate. The two metal strips are connected to a voltmeter by wires and a salt
bridge connects the solutions. The following standard reduction potentials apply:

Ag*(aq) + e~ —> Ag(s) °=+0.80V
Cu?*(aq) +2e- > Cu(s) E°=+0.34V

When the voltmeter is removed and the two electrodes are connected by a wire,
which of the following does not take place?

a) Electrons flow in the external circuit from the copper electrode to the silver
electrode.

b) The silver electrode increases in mass as the cell operates.

c) There is a net general movement of silver ions through the salt bridge to the
copper half-cell.

d) Negative ions pass through the salt bridge from the silver half-cell to the
copper half-cell.

e) Some positive copper ions pass through the salt bridge from the copper
half-cell to the silver half-cell.

12. The Fe-56 nucleus is known to be stable. What is the most likely decay for the Fe-59 nucleus?

a) P decay
b) positron emission
o decay

y-ray emission
two of these

o

QN
N N N N

13. A chemical reaction has the equation: 2A + B - C. In which case is B the limiting reactant?

®® @ a® @ ® ® @ @© ®
® ® @o D ® @ ®

® @ © ® ©6 ® o

|@®@@ @®@§ @ﬁ @w@® ®
a) I
b) II
¢) III
dy v

e) B is limiting in at least two cases.
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14. The radius of a Pb atom.

a

o

Q.

)
)
©)
)
)

e

15. Rank the following compounds according to increasing solubility in water.

L.
II.
II1.

jo5)

Q. n T
N N N N N

o

1.74 pm
17.4 pm
174 pm

1740 pm

none of these

CH,-CH,-CH,-CH,
CH,-CH,-O-CH,-CHj,4
CH,-CH,-OH
CH,-OH

I <II <IV<1II

I <II <IV<IO
<1V <II <1

I <II <III<IV

No order is correct.

16. Consider the reaction:
250,(g) + Oy(g) = 2S04(g)

at constant temperature. Initially a container is filled with pure SO,(g) at a pressure
of 2 atm, after which equilibrium is reached. If y is the partial pressure of O, at
equilibrium, the value of Kp is:

a)

b)

<)

(2-2y)2
v?) (2y)

2 - )2
v?) v/2)

N

N

( _]!)2

none of these
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17. Methyl orange is an indicator with a K, of 1 x 10-%. Its acid form, HIn, is red, while its base
form, In-, is yellow. At pH 6.0, the indicator will be

a)

o

o

0

o

red.

orange.

yellow.

blue.

not enough information

18. For which of the following compound(s) are cis and trans isomers possible?

a)

o

o
~— ~— ~— —

0

o

2,3-dimethyl-2-butene
3-methyl-2-pentene
4,4-dimethylcyclohexanol
ortho-chlorotoluene

All can exhibit cis/ trans isomers.

19. Which structure represents an optically active aldehyde?

i
CH3CH2—C|Z—OH
CH;
i
CH3CH2—(|3—CHO
CHj
0
CH3—C|:H—C—CH3
CHs
i
CH3—CH2—(|Z—NH2
CHs
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23.

24.

25.
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CH3—C|2—CH2—CHO
0 CHj

i )
[—O—CHZ—CHZ—O C—CH,CH,—C —1

What monomer(s) is (are) needed to make the polymer shown above?
I. HOCH,CH,OH
II. HOOCCH,CH,COOH
1II. HOCH,CH,COOH
IV. HOCH = CHOH
V. HOOCCH = CHCOOH

a) II

b) III

c¢) landII
d) IVandV
e) Iland Il

Oxalic acid is often used to remove rust stains. What properties of oxalic acid allow it to do this?

What is the difference between AH and AE in Thermochemistry?

A best buffer has about equal quantities of weak acid and conjugate base present as well as having a
large concentration of each species present. Explain

How can one construct a galvanic cell from two substances, each having a negative standard reduction
potential?
If you had a group of hydrocarbons, what structure features would you look at to rank the hydrocarbons

in order of increasing boiling point?
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26. Why are the observed energy changes for nuclear processes so much larger than the energy changes for

chemical processes?

27. How to measure the standard electrode potential AE® of a reaction?

28. Why the presence of acid and base error in the measurement of pH with pH meter?

The Periodic Table

Noble
Alkaline ganrcx
| carth metals Halogens g
1A SA
1 | 2
H 2 13 14 15 16 17 He
2A 3A 4A 5A 6A 7A

3 4 5 6 7 8 9 10
Li Be B C N (0] F Ne
1 12 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
Na Mg Transition metals Al Si P S cl Ar
@ 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
£ K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
; 37 38 39 40 4 42 43 44 45 46 47 48 49 50 51 52 53 54
b Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te I Xe
55 56 57 72 73 74 75 7% 7 78 79 80 81 82 83 84 85 86
Cs Ba La* Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn

87 88 89 104 105 106 107 108 109 110 111 12 13 114 115

Fr Ra Ac' Rf Db Sg Bh Hs Mt Ds Rg | Uub | Uut | Uuq | Uup
*Lanthanide 58 59 60 61 62 63 64 65 66 67 68 69 70 n
-anthanides | ce | Pr | Nd | Pm | Sm | Bu [ Gd | T | Dy | Ho | Er | Tm | Yb | Lu
Actinides 9% 91 92 93 94 95 9 97 98 99 100 101 102 103

ctinides g
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