Chem 1010 2nd Sample for Final Exam Updated by JWC, 12/02
Questions 1-23 are worth 6 points each. Place your answer on the FRONT side of the Scantron
sheet in the space corresponding to the question number.

You should study your test, study your Handbook modules, and review your drill quizzes BEFORE taking this exam.
When taking it you should do so under exam conditions, i.e. alone, using only a calculator and periodic table, and
waiting until you have completely finished before checking your answers.

1: Which of the following is the best Lewis structure fogsTie¢O4? (8A-4,5,7,9,10)
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2: If 11 moles of X and 15 moles of Y are mixed and allowed to react according to the equation: 2[X % Z,Xvhat
is the maximum number of moles of Z which could be formé#3)

A: 5.5 B: 11 C: 15 D: 5 E: 10
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3: Given the following standard bond dissociation enthalpies in kJ/mole,

Bonds with Carbon Bonds w H Bonds w N O her Bonds
CBr 219 C 1 240 HBr 324 N-Br 250 Br-Br 193
CC 350 C=N 615 Hd 431 NC 190 a-a 242
CC 614 C=N 891 HF 567 N-F 280 F-F 155
cC 839 C-O 358 HH 435 N- | 150 [ -1 151
cCda 330 C=0 799 H | 299 NN 160 0N 146
CF 485 C=S 477 HN 390 N=N 946 O=0 495
CH 413 H O 463

HS 370

what is the enthalpy change for the reaction, 44C2 CHy O Ho + 2 CHCI? (Note: In CHCI, C is the central
atom) (9-1)

A: 27 kJ B: -27 kJ C: -110 kJ D: -88 kJ E: 88 kJ

4. When G+ HNOg [0 HCIOz + NOy (acidic solution) is balanced, the sum of all coefficient§9st0)

Al 27 B: 26 C: 31 D: 18 E: 23

5: Which of the following is the best Lewis structure of HCOOA-4,5,7,9,10)

A® H—C— G-H B: H—C =0O—H ¢ H—C— O—H
| | I
Io] fe] Ie]
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D: E: H—C = O—H
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noo | = 1Ol
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6: Calculate the enthalpy change in kJ for the reaction
2Cr(s)+30Q(g) 0 2CrOs(s),

Given: 4 Cr(s)+36lg) O 2 CrOs(s), DH = -2,256.8 kJ
2 GO3(s) + 3 O(g) O 4 CrOz(s), DH =-101.2 kJ (6-8)
A: 1179.0 kJ B: -4412.4 kJ C: -2358.0 kJ D: -1179.0 kJ E: -2054.4 kJ

7: How many mL of 0.640 M hydroiodic acid are needed to completely neutralize 300.0 mL of 0.240 M strontium
hydroxide? (4-10)

A 225x1@mL  B: 1.60x18mL C: 1.13x18mL D: 563x1dmL E: 3.00 x 18 mL

8: How many grams of ammonium dihydrogen phosphate are needed to prepare 675 mL of 0.422 M $416ti6 87
A: 77.6 B: 38.5 C: 485 D: 71.6 E: 32.8

9: Calculate the enthalpy change for the following reactioi§-10)
253 (9) +0x(9) U 2S0G3(9)

A: —251 kJ B: 198 kJ C: -99.1 kJ D: —-198 kJ E: 251 kJ

10: If 6 moles of A and 11 moles of B are mixed and allowed to react according to the equation: 2[A £ TBhow
many moles of B would remain when there are 2 moles of A in the contgiaef)?

A: 9 B: 6 C: 0 D: 5 E: 2
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11: What is the weight percent of lithium in lithium phosphaf8-8)
A: 26.8% B: 55.27% C: 18.0% D: 6.81% E: 14.9%

12: What is the molecular weight of a gas if 2.45 g of the substance occupies 500 mL at 10 °C and
560 torr? (5-4)

A: 155 B: 159 C. 72 D: 54.6 E: 83.9

13: Thebest Lewis structure of TeQs: (8A-4,5,7,9,10)

F 19T 0 v 10-Te=0 “10-Tez0
| Ol |Ol |Ol
0
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|O—Te— O |O=Te= 0O '
b ! B
O O 0
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14: Calculate the density of dinitrogen trioxide gas at 235°C and 367 torr. Express your answer in grai@af)iter.

A: 19 g/L

C: 0.072 g/L
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15: A sample of gas with a temperature of 2.08*&0s manipulated so that its pressure is increased to four times its
original value while its volume is halved. What is the temperature of the gas at the end of the manip{He2i&ij?

A: 2.50%10l K B: 1.60*103K C: 1.001&K D: 8.00*1 K E: 4.00*1F K

16: A 5.21 g sample of methanolAd50H) is reacted with 22.3 g of oxygen. What is the maximum amount (theoretical
yield) of water which could be formed2-4)

A: 6.11¢g B: 126¢ C:. 3.06¢ D: 122 ¢ E: 9.94¢

17: A gas initially at 126 °C and 761 torr is cooled to 18.0 °C and the pressure is reduced to 647 torr. If the final volume
is 194 mL, what was the initial volume(s-5)

A: 1.15x18mL  B: 3.13x168mL C: 226x18mL D: 1.20x1@mL E: 1.66 x 18 mL

18: If 0.56 mole®f radon and 0.73 moles of hydrogen are placed in a 3.7 liter container at 235°C, what pressure does the
mixture exert5-6)

A: 15 atm B: 6.7 atm C: 8.2 atm D: 6.3 atm E: 2.0 atm

19: When hydrogen burns according to the equationp(@)H Ox(g) O 2 HyO(l), the change in enthalpy is -579 kJ.
What is the enthalpy change if 1.00 grams of hydrogen reacts in this mgGrey?

A: -283x18k] B: -843x18kJ C: -1.14x18kJ D: -143x18kJ E: -5.65 x 18kJ
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20: Calculate the heat change when 13.6 grams of ice € i¢Sheated to 6XC. (10-10)
A: 45KkJ B: 8.6 kJ C. 44Kk D: 0.43 kJ E: 1.3 kJ

21: An unknown compound is found to 56.4% phosphorous and to contain no other element except oxygen. What is the
empirical formula of the compound¥3-10)

A: PO B: BOg C: ROy D: P,O E: PO

22: Calcium reacts with water, how many grams of water must react with calcium in order to produce 1.0 grams of
hydrogen gas?(3-6)

A: 45¢g B: 89¢g C:. 22¢g D: 209 E: 1849

23: 75 milliters of 4.5 M acetic acid is diluted with water to a volume of 6 Dmilliters. What is the concentration of
the resulting solution?(4-6,7,8)

A: 1.8 M B: 0.56 M C. 1.0M D: 0.20 M E: 36 M
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51: K-TYPE answer format: Mark a if AB,C arecorrect; b ifA,C; c ifB,D; d ifDonly; e otherwise.(7B-8)

A: The first ionization energy of P is less than the first ionization energy of78k-8)

B: The first ionization energy of Cl is less than the first ionization energy @f8-8)

C: lItis easier to remove the first electron from a Tc atom than to remove the second e(@&+8).
D

. The equation Cu+ Iell Cu +IE. correctly represents ionization energyB-8)

52: K-TYPE answer format:Mark a if AB,C arecorrect; b ifA C;c ifB,D; d ifDonly; e otherwise.

A: The nucleus contains all of the protons and neutrons in the Eed.
B: 108g is an isotope 0t08pd. (3-3)

C: The mass of the proton is about 1 a(343)

D: The charge on the neutron is {3-3)

53: K-TYPE answer format: Mark a if AB,C arecorrect; b if A,C; ¢ ifB,D; d ifDonly; e otherwise.

Iron and cobalt are in the same group in the periodic t4Bl&)

Sulfur is a halogen. (2-5)

Fluorine, nitrogen, and phosphorous are gases under normal conditicA$.

Chlorine, hydrogen, and oxygen occur as diatomic species under normal condfief)s.

OO0 w>

54: What is the mass of a substance which occupies 272 ml if it has a density of 0.381g8nL?

A: 3.0:100 g B: 8.2*102 g C: 4.2*10t g D: 1.09102g E: 9.001d g
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55: What is the correct electronic configuration of¥2 (7A-10, 7B-1,2)

A: 12 282 2p0 32 3pb 423d10 46 4P B: 1 252 2pB 32 3pP 4523010 46 5sl4dd
C: 12 22 2p0 382 3pB 42310 4p6 52448 D: 1 252 2pP 32 3pB 423010 46 5244
E: 1 22 2p6 382 3pB 4523010 4p6 52446

56: If strontium reacts with nitrogen the formula of the compound formed is likely (& Be

A: SN B: SrN\y C: SIN D: SgNo E: SpNg3

57: Choose the correct statements from the following concernir%‘ aE CH usingK-TYPE answer format:

OO0 w2

Mark a if AB,Carecorrect; b if A,C; c ifB,D; d ifDonly, e otherwise.

The distance between the atoms is greater ®r QRan in CH . (8A-6)

CF3- would be easier to break (would require less energy to break) than (8R-6)
CF' is held together by a single bon(BA-6)
CF3- s held together by a double bon(BA-6)

58: K-TYPE answer format: Mark a if AB,Carecorrect; b if A, C; c if B,D; d ifDonly; e otherwise.

O 0w>

(7B-6,7)

Mo2- ion is larger than a Mo atom.(7B-6,7)
C atom is larger than a Ge aton(.7B-6,7)
Si atom is smaller than a Na aton(7B-6,7)

st ion is larger than a Sr atom(7B-6,7)
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59: On the diagram below: X = 100 J, "B" represents reactants, "A" represents pro@eHas).

Choose the correct

statements regarding the E 4X_

diagram to the right using n A

K-TYPE format: 3X_

Mark aif A, B, & C are correct. 2X B
bif A& Carecorrect. -

cifB& D arecorrect.
dif D only iscorrect.
e otherwise.

X

<T_oT5
o

A: On the diagram to the right, the enthalpy of the products is approximately 3&36) .

B: The change in enthalpy for the reaction diagrammed to the right is approximately {&®&)J .
C: The reaction diagrammed to the right is endotherifties)

D: Kinetic energy is energy due to position or stgt1)

60: K-TYPE answer format: Mark aif A, B, C are correct; bif A, C; cif B, D; dif D only; e otherwise.

A: An ionic solid is a solid in which oppositely charged ions are packed in an alternating way so as to minimize
their total energy. (10-7)

B: Hydrogen bonding is generally stronger than other dipole-dipole interact{@0s2)
C: Melting point increases as intermolecular forces increg$e-3)
D: Amorphous solids have definite melting point$10-5)

61: Choose the correct statements from the following using K-TYPE answer forBaflark "A" if a, b, and ¢
are correct; "B" if a and ¢ are correct; "C" if b and d are correct; "D" if d only is correct; and
"E" if any other pattern is correct.

Energy is absorbed when electrons move frormthe2 to then = 4 level. (7A-6)

An electron in a 2 orbital would have less energy than one ipao2bital. (7A-6)

An electron in a3 orbital would be closer to the nucleus than one is arital. (7A-6)
The magnetic quantum numbreris related to the orbital's energ{zA-8)

OO0 w2
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62: Which of the following correctly lists the compounds in order of decreasing boiling qao+?)

A:
D:

Ar, Cak, HF B: HF, Cab, Ar C: Ar, HF, Cab,
Cak, HF, Ar E: HF, Ar, Cab

63: K-TYPE answer format: Mark aif A, B, C are correct; bif A, C; cif B, D; dif D only; e otherwise.

A:

SOy is nonpolar. (8B-7,8)

B: NHg3is polar. (8B-7,8)
C:
D: A nonpolar molecule may contain polar bong8B-3)

A Si-Cl bond is less polar than a P-Cl bor{@B-2)

64: K-TYPE answer format: Mark a if A,B,C arecorrect; b if A, C; c ifB,D; d ifDonly; e otherwise.

A:
B:

C:

The average velocity of gas molecules at 35°C is less than that in a sample at(3@)XC.
A sample of helium gas at @0 and 3 atm would be less likely to act as an ideal gas than would a sample of

the same gas at 96 and 3 atm pressure(5-9)

The average speed of nitrogen dioxide gas is less than that of sulfur trioxide gas at the same tenfpedhture.

If volume and amount of gas are held constant, the pressure of a gas increases when the temperature increases.
(5-2)
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65: K-TYPE answer format: Mark a if AB,C arecorrect; b if A,C; ¢ ifB,D; d ifDonly; e otherwise.

A:

B:
C:

D:

If the empirical formula of a compound i3 and its molecular weight is 54, the molecular formula of the
compound would be gHg. (3-9)

lonic bonding is the attraction between oppositely charged i@a38)

If nitrogen reacts with fluorine to form a compound, the bonding in the compound would probably be covalent.
(2-6)
If calcium forms an ion, it would have a +1 chard-7)

66: K-TYPE answer format:Mark a if AB,C arecorrect; b if A,C; c if B,D; d ifDonly; e otherwise. (2-9)

A:

Oxygen usually has an oxidation number of +2 in compoun@s9)

B: The oxidation number of Br in Bedis +3. (2-9)
C:
D: The oxidation number of N in§Og is +5. (2-9)

The oxidation number of O inQy) is -2. (2-9)

67: What type of force(s) must be broken in order to me{ZCKLO-4)

moow>

covalent bonds

induced dipole-induced dipole interaction (London dispersion forces) AND covalent bonds

induced dipole-induced dipole interaction (London dispersion forces)

covalent bonds, induced dipole-induced dipole interaction (London dispersion forces), AND H-bonding
induced dipole-induced dipole interaction (London dispersion forces) AND H-bonding
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68: ldentify the equations which correctly match reactants and products without regard to whether the equations are balanc
usingK-TYPE answer format. (Mark a if AB,Carecorrect; b if A, C; c ifB,D; difDonly;, e
otherwise.) (Note: States, if given, are correct(3-3)

CH3CHo0H + O O COy + HYO

HoSOq + NaOH O NaSQy + HoO

Na+ H,O O NaOH and H

NapCOg(aq) + ZnBp(agq)d ZnCO3(s) + NaBr(aq)

S0 w2>

69: K-TYPE answer format: Mark a if AB,C arecorrect; b ifA,C; c ifB,D; d if Donly; e otherwise.

Se and Te are not isoelectroniZB-7)

A silicon atom in its ground state would be diamagneffd-3)

The two elements with atomic numbers 17 and 35 would have similar chemical prog@Bids.
Atoms with all electrons paired are paramagndfrd-3)

COow>

70: What is the electronic configuration of T¢7A-10, 7B-1,2)

A: 12222p0323p04 231 0apb5 24P B: 182522p033p0423d104p0ad’
C: 122228352304 230d104b4dB35262 D: 12222p83523pP4s23010485525°
E: 1£222p5323pP424p055240105p
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71: K-TYPE answer format:Mark a if AB,Carecorrect; b if A, C; c ifB,D; d ifDonly; e otherwise. (8A-8)

A: The electronegativity of Sb is greater than that of (8A-8)
B: The electronegativity of S is greater than that of (§A-8)

C: The formal charge of C in HCOis -1. (8A-5)
D:

Electronegativity is defined as the tendency of an atom to attract electrons when bonded to anotli@Aatom.
8)

72: K-TYPE answer format: Mark aif A, B, C are correct; bif A, C; cif B, D; dif D only; e otherwise.

A: The compounds most likely to display hydrogen bonding are those in which a hydrogen atom is bonded to an F,
N, or O atom.(10-2)

B: The boiling point of water is higher than that of similar compoufids2)

C: Surface tension is defined to be a measure of the tendency of molecules on the surface of a liquid to be pulled
back into the liquid(10-3)

D: HCI has a higher viscosity than expected compared to similar compounds due to hydrogen @ddhdjng.

73: K-TYPE answer format: Mark a if AB,C arecorrect; b ifA C; c ifB,D; d if Donly; e otherwise.

A bond formed by the sharing of electrons is called a covalent (BA€R)
If fluorine and sulfur were to react, the compound which forms would probably be cov@ar)
Covalent substances tend to have low melting poif&é.-2)

The formula of the compound which would probably form if sodium reacted with nitrogen would e NaN
(8A-3)

OO0 w>
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75:

A:
B:
C:
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Choose the correct statements concerning the sﬁgde'susing K-TYPE answer formatl.E.Mark "A" if a, b,
and c are correct; "B" if a and ¢ are correct; "C" if b and d are correct; "D" if d only is correct;
and "E" if any other pattern is correct. (2-4)

The species contains 18 protons.

The species contains 18 electrons.

The species contains 19 neutrons.

The approximate mass of the species is 40 amu.

K-TYPE answer format:\ark a if AB,C arecorrect; b if A, C; ¢ if B, D; dif D only; e otherwise.

The general electronic configuration of the carbon grouqsaap"f. (7B-4,5)
A 2p subshell may contain a maximum of 6 electrof-8,9,10)

An element whose electronic configuratior1$§2522p63323p64523d104p5 is in the nitrogen groug7B-
4,5)
An oxygen atom needs to gain two electrons to have a filled outer B&il1)
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Choose the correct statements from the following usiiy PE format where X = 20 and Y = 100 on the diagram
below. (10-9)

K-TYPE answer format: 16Y torr-
*Choosea if A, B, and C are correct.
«Choosé if A and C are correct. 14Y torr-
*Choosec if B and D are correct. P
«Choosed if D only is correct. r 12Y torr-
*Choosee if any other pattern is correct. €
s 10Y torr-
s
u 8Y torr-
r
e 6Ytorr-
4Y torr-
2Y torr-

0 X 2X 3X 4X 5X
Temperature ©C)

The normal melting point of the substance is approximater)C29
The boiling point of the substance at 1000 torr is approximate1¢79
The normal boiling point of the substance is approximatef)C64
The substance would be a solid at 1200 torr and:40

Choosehe correct statements concerning the phase diagram above using
K-TYPE answer format: Mark a if A, B, C are correct; bif A, C; cif B, D; dif D only; e otherwise. (10-9)

The triple point is at point A.
At point M, solid is in equilibrium with liquid.

The substance changes from a solid to a liquid in going from point | to point C.

The substance changes from a liquid to a solid in going from point L to point K.
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78: The Lewis structure of s: (9-6,7)
l0-0 =0
!
|I0=0—_0
On the basis of this a correct description of one of the bonds woQld be "There is a bond between the
central O and the end O atoms, formed by overlap of orbital on the central O and a orbital on the end O
atom."
A: sigma, p, p B: sigma, sp, sp> C: sigma, sB, sp3
D: sigma, SB, sp2 E: pi, sp?, sp2
79: The O-0-O bond angle ingQs . (Refer to question abovg§B-5,6,7,8,9,10)
A: 90 B: 109 C: 120 D: 180 E: 90 or 120
depending on
atoms considered
80: The best description of the shape afi©® . (Refer to question abovd8B-5,6,7,8,9,10)
A: All three atoms lie in a straight line.
B: The three atoms are "bent" or "angular."
C: The three atoms form an equilateral triangle.
D: The three atoms form a tetrahedral.
E: The three atoms form a square.
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Chem 1010 2nd Sample for Final Exam Updated by JWC, 12/02
Questions 51-82 are worth 3 points each. Twenty-four of these types of questions will appear

on the final exam. Place your answer on the BACK side of the Scantron sheet in the space
corresponding to the question number.

You should study your test, study your Handbook modules, and review your drill quizzes BEFORE taking this exam.
When taking it you should do so under exam conditions, i.e. alone, using only a calculator and periodic table, and
waiting until you have completely finished before checking your answers.

. Choose the correct statements from the following usiity PE answer format. I.E. Mark a if AB,C are

correct; b if A,C; c ifB,D; d ifDonly; e otherwise.

If two electrons are placed in the same orbitals they must have oppositg Baiig)

The electron in an atom cannot exist at just any distance from the nu(1éu8)

The frequency of ultraviolet radiation is greater than that of infrared radigfién4)

After an atom is heated to a very high temperature, it emits a continuous spectrum as it cools and the electrons
return to the lowest energy leve{7A-5)

: Choose the correct statements from the following usiity PE answer format. |.LE. Mark a if AB,C are

correct; b if A, C; c if B,D; d ifDonly; e otherwise.

If NaCl solutions with concentrations of 0.20 M and 0.40 M are mixed, the resulting mixture might have a
concentration of 0.10 M.(4-8)

A solute is composed of a solvent and a soluti@ib)

There are strong forces between molecules of an ideal gas until the molecules (®i#yle.

At the same temperature and pressure, 5 moles of ideal gas A would occupy the same volume as would 5 moles
of ideal gas B.(5-8)
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