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This exam will be graded by the SCANTRON Form provided. Be certain that
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name (print and sign), your instructor's name, and the number for your recitation
section (from the above list).

NAME print your name and sign your name
SUBJECT your instructor's name TEST NO. _section number

DATE PERIOD

On the back side of the Form in the colored portion where it says "NAME", print
your last name. BE CERTAIN TO ENTER THE CORRECT INFORMATION.

This exam has 35 questions. Part 1 has 15 questions worth four points each
and covers newer material; this Part must be answered on the FRONT side of the
SCANTRON Form in spaces 1-15. Part 2 has 20 questions worth two points each
and covers older material; this Part must be answered on the BACK side of the
SCANTRON Form in spaces 26-45. Because of this arrangement, THERE ARE NO
QUESTIONS NUMBERED 16-25. Skip 16-25 on the SCANTRON Form.

Be certain no stray marks are on the Form. Be certain you fill in all spaces
properly. Be certain you cleanly erase any changes. You must use a pencil.

For every question there is only one correct answer. Be certain you have all
questions 1-15 and 26-45.

None of the exam pages will be collected. You may tear pages off. TURN IN
ONLY THE SCANTRON CARD. Give the card to your (or another) TA in the room.
Have your picture ID ready.

The key for the exam will be posted shortly afterwards at
noblereaction.org/gc/201misc.htm. If you record your answers, you will be able to
grade your exam.
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INFORMATION PAGE
This page contains information which may or may not be needed.

SOLUBILITY TRENDS
For purposes of this course, we will use the following trends to predict whether
a compound is soluble or insoluble. These guidelines are given in a priority
sequence: use them in this order.

1. Group 1 compounds and ammonium compounds tend to be soluble.

2. Nitrates, acetates, chlorates, and perchlorates tend to be soluble.

3. Silver, lead, mercury(I) and copper(I) compounds tend to be INSOLUBLE.

4. Chlorides, bromides, and iodides tend to be soluble.

5. Sulfates tend to be soluble except calcium sulfate, strontium sulfate and
barium sulfate.

6. Compounds with anions of 2— or 3— charge tend to be INSOLUBLE.
7. Hydroxides tend to be INSOLUBLE except calcium hydroxide, strontium
hydroxide and barium hydroxide.
Avogadro's number 6.022 x 102
Temperature conversion TEK) = T(°C) + 273
Gases PV = nRT
R = 0.08206 22 L _ gg14 I
mol * K mol * K

atm = 760 mmHg = 760 Torr

d =

e

Standard Molar Enthalpies of Formation (in kJ/mol)
Cu,0(s) -170.71

3.00 x 10% m/s
h =6626x10%J-5s

Electromagnetic Radiation c = Av

E = hv = hc/A
1 1
Transition Energy AE = —2.18x 107 J (2_ _ 2_)
M final M initial

Molecular Orbital Approach  B/C/N: (025)(055) (g, )(03,) (5,)(05 )
(and heteronuclear)

O/F/Ne:  (05,)(0%)(05,)(Ma,)(T5,)(0% )



KEEP YOUR WORK COVERED.
This includes your exam papers, your scrap work, and your Scantron card.

Part 1. Newer Material

1. How many of the ions below are paramagnetic?
0% Ti%* Mn®* Fe®* Zn®*

(A) none (B) one (C) two (D) three (E) four

2. Rank the following ionic compounds by increasing lattice energy.
NaCl Nal MgO MgS KI
(A) Nal < NaCl < MgO < MgS < KI
(B) KI < Nal < NaCl < MgS < MgO
(C) MgO < MgS < KI < Nal < NaCl
(D) MgO < MgS < Nal < Na(Cl < KI
(E) KI < MgS < Nal < NaCl < MgO

3. Which of the following elements is the most electronegative?

(A) Se (B) Bi (C) Ga (D) In (E) Pb

4. Which of the following statements is TRUE?
(A) Bond order is not related to the strength of the chemical bond.
(B) Both H,S and CO, have one lone pair of electrons on the central atom.
(C) NF, has two double bonds.
(D) IF, has three lone pairs on the central atom.

(E) The central atom in SF, has expanded valence.

5. Which one of the following has resonance?

A) H,0 (B) SiF, (©) SO, D) CS, (E) BCl,



In the NO 43‘ ion, nitrogen has a formal charge of ___ and an oxidation number
of .

A) 0,+3 (B) 0, +5 (C) +1,+3 D) +1,+5 (E) +3,+3

How many of the following species have a tetrahedral shape?
PO,> S0 XeO, PCl," NF,
(A) one (B) two (C) three (D) four (E) five

Which one of the following molecules is nonpolar?

(A) SO, (B) HCI (C) CS, (D) CO (E) OCl,

How many of the following molecules are polar?
CH, CO CO, PH, SeCl,
(A) one (B) two (C) three (D) four (E) five

For Questions 10 and 11, consider the structure

shown at right. Answer (A) - (E) according to the H
labels on the atoms which are shown. A B |
\‘ \H :0: 'O°
10. Which of the labeled atoms in the structure . l | “ .
has a trigonal pyramidal shape? H_T—?_T‘—\—C\_\— .Q; H
H H
11. Which of the labeled atoms has sp® H c D E
hybridization?
12. How many sigma (o) and pi (n) bonds are in the structure which is shown?

g T :Cl):
A) 8 0 —_—O—
B) 8§ 1 C—0—H
© 7 1 A
(D) 6 1 H C H
(E) 6 2



13. For the Molecular Orbital Approach for C,, which of the following statements is
FALSE?

(A) The bond order is two.

(B) There are two electrons in o;‘p.
(C) All electrons are spin paired.
(D) The Tgp orbitals are full.

(E) There are a total of two electrons in antibonding orbitals.

14. Consider the following.
Cy CN NO O, co* N,"

How many have one unpaired electron in Tl:;‘p?

(A) one (B) two (C) three (D) four (E) five

15. Which one of the following is paramagnetic?

(A) CN~ - (B) 0, (C) C* (D) OF~ (E) NO™

16-25: LEAVE THESE SPACES BLANK ON THE SCANTRON CARD.
GO TO NUMBER 26 ON THE BACKSIDE OF THE CARD.

KEEP YOUR WORK COVERED.
This includes your exam papers, your scrap work, and your Scantron card.

Part 2. Older Material
26. What is the molar mass (in g) of iron(III) oxalate?

(A) 59.14 (B) 88.02 (C) 122.25 (D) 291.73 (E) 375.76

27. Which of the following compounds contains ions with a —2 charge?

A) CrPO,  (B) Ti;N (C) PbS D) SO, (E) NH,NO,



28.

29.

30.

31.

Ores of elements from different places in the world often contain different
isotope ratios. This information can be used to show, for example, where
prehistoric artifacts were moved along trade routes, or to detect where ancient
meteorites struck the earth.

A certain sample of a lithium ore contains the two major isotopes of lithium, bLi
and 7Li, in the following abundances. Calculate the atomic mass of lithium in
this particular sample.

isotope nuclear mass abundance
61 6.015123 9.633%
"Li 7.016005 90.367%
(A) 6.3402 (B) 6.5156 (C) 6.9196 (D) 6.941 (E) 7.016

Which of the following statements is FALSE?

(A) Elements in the same period tend to have similar chemical properties.
(B) All of the nonmetals are Main Group elements.

(C) All of the transition elements are metals.

(D) Isotopes have the same number of protons, but different mass numbers.

(E) Hydrogen can form a +1 ion and a —1 ion.

Ammonia reacts with molecular fluorine to produce dinitrogen tetrafluoride and
hydrogen fluoride. How many moles of ammonia are needed to react completely
with 13.6 moles of molecular fluorine?

A) 2.27 (B) 5.44 (C) 6.80 (D) 27.2 (E) 34.0

The following equation is balanced.
2Fe(s) + 3Clyg) - 2FeCly(s)

If a reaction begins with 25.6 g each of iron and of chlorine, how much FeClg
can be formed (in g)?

(A) 26.0 (B) 39.0 (C) 51.2 (D) 74.3 (E) 113



32. Aluminum metal reacts with sulfuric acid according to the equation below.
2Al(s) + 3H,SOuaq) — AlySOy)s(s) + 3Hye)
If 10.0 g of Al react with excess H,SO,, and 54.2 g of Al,(SO,); are obtained,
then what is the percent yield for the reaction?

(A) 47.1% (B) 63.4% (C) 73.5% (D) 85.5% (E) 97.0%

33. Consider the combustion reaction of propane. Which of the following
statements is FALSE?
(A) The balanced equationis: CgHg + 50, = 3CO, + 4H,0
(B) If five molecules of propane react, then fifteen molecules of CO, are formed.
(C) If five molecules of propane react, then 25 molecules of O, must also react.
(D) If fifteen molecules of O, react, then nine molecules of H,O are formed.

(E) If twelve molecules of CO, are formed, then four molecules of propane must
have reacted.

34. Which of the following statements is TRUE?
(A) Mg(OH), is a strong base.
(B) CO, is an acid.
(C) The formula of chromic acid is HCrO,.
(D) Chlorous acid is a strong acid.

(E) Water 1s always one of the products of a neutralization reaction.

35. What are the oxidation numbers for each element in C,H,Fy?
C HF
A +1 -1 +1
@B +1 -1 -1
©€) +1 +1 -1
O -1 +1 +1
& -1 +1 -1



36.

37.

38.

39.

40.

41.

Which of the following compounds is insoluble in water?
(A) potassium oxalate (B) ammonium phosphate (C) silver acetate

(D) calcium hydroxide (E) copper(Il) arsenate

After balancing the following redox equation with the smallest whole-number
coefficients,

NO;” + AgCl + H" - Ag" + Cl, + NO + H,0
what are the respective coefficients for NO;~ and AgC1?

(A) 1and 6 (B) 2and 3 (C) 2and 6 (D) 3and 2 (E) 3and 3

4.50 L of gas at 28 °C has a pressure of 4.10 atm. How many moles of gas are
present?

(A) 0.747 (B) 0.913 (C) 1.00 (D) 2.33 (E) 8.47

The following equation is balanced.
2 NaOH(eq) + 2Al(s) + 6 H,0(0) - 2NaAl(OH),(aq) + 3 Hy(g)

What is the volume (in L) of Hy, which can be formed at 24 °C and 1.00 atm if
4.15 g of Al are treated with excess NaOH?

(A) 0.154 (B) 0.231 (©) 3.75 (D) 4.15 (E) 5.62

Which of the following gases has a density of 2.79 g/L at 25 °C and 2.00 atm?

A) O, B) CO, (C) SO, (D) H,S (E) CH3CH;,

The following equation is balanced.
2Cu0() = 4Cu(s) + Oy

For a reaction which uses up 1.50 x 10 kJ, how much Cu (in kg) is formed?

(A) 3.86 (B) 6.59 (C) 9.85 (D) 11.2 (E) 13.3



42. What is the wavelength of the photon which has an energy of 1.29 x 1072* J?

(A) 157 nm (B) 458 nm (C) 252 pm (D) 658 pm (E) 154 mm

43. Which of the following statements is FALSE? (Assume ground state.)

(A) Atoms of all elements in Group 14 have four unpaired electrons.

(B) For every multi-electron atom, the 2p orbitals are higher energy than the 2s
orbital.

(C) In a sodium atom, the 3s electron is shielded by the electrons in the 1s, 2s
and 2p orbitals.

(D) Every cation and anion with 18 total electrons has a noble gas
configuration.

(E) All electrons in atoms of all elements in Groups 2, 12 and 18 are spin
paired.

44. Which of the following entries has the WRONG configuration for the indicated
atom or ion?
(A) Bi, [Xe]6s°5d'%6p° (B) Ru®, [Kr]4d® (C) U*, [Rn]5f*
(D) As®, 1s225%2p%3523p®45%3d04p° (E) Ga*, 1s%2522p®35s%3p%45%341°

45. Consider the following atoms.
C Si "Ga Ge As
For these atoms, which of the following statements is FALSE?

(A) Three have four valence electrons.

(B) Three have 18 core electrons.

(C) One has its valence electrons in the n = 3 shell.
(D) Ga has the largest size.

(E) C has the strongest hold on its electrons.



