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Questions 1-25 are worth 6 points each. All are single-answer questions. Place your answer on
the front side of the Scantron sheet in the space corresponding to the question number. You

should study your text, study your handbook modules, and review your drill quizzes BEFORE taking this exam. Whel
taking it you should only use a periodic table and a calculator. After completing the ENTIRE test, check your answer

You should never copy answers before completing the test.
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1. The solubility of mercury(ll) oxalate in water is 3.2 xfoM. Calculate the gpof mercury(ll) oxalate. For your
information: The oxalate ion i52(C)42_. (15B)
A. 32x1011 B 43x102 C. 1.3x1010  p. 1.8x102 E. 1.0x 107

2. What is the pH of a solution prepared by adding 60.0 mL of 0.20 M barium hydroxide and 30.0 mL of 0.25 M nitric
acid? (14B,15A)
A. 1.30 B. 0.74 C. 12.78 D. 13.26 E. 12.70

3. A certain reaction is found to be exothermic and to proceed in such a way that its randomness decreases. Which of tt

following correctly describes the reactiol(®6)

The reaction is spontaneous at all temperatures.

The reaction is spontaneous at high temperatures but not at low.
The reaction is spontaneous at low temperatures but not at high.
The reaction is not spontaneous at any temperature.

There is no way to choose an answer from the data given.

moow»

4. What is the solubility of manganese(ll) sulfide in 0.00010 M sodium sulfitieB)
A 14x1015 B 14x1013 c 14x101® D 1.0x10% E. 1.4x1011
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. What is the pH of a 0.20 M solution of potassium benzoétéB)
A. 8.74 B. 5.26 C. 11.56 D. 10.52 E. 244

. The KSp of cobalt(lll)hydroxide is 1.6 x 1d*4 Calculate the solubility of cobalt(lll)hydroxide in water is moles/liter.
(15B)
A. 25x1019M B. 26 x1088M C. 1.3x1022M D. 1.6x1015M E. 49x1012Mm

. What is the molarity of a 18.1% solution of hydrobromic acid if the solution has a specific gravity o{ 1123?
A 116 M B. 86.0 M C. 108 M D. 0.927 M E. 251 M

. If 2.8 grams of an unknown nonelectrolyte is dissolved in 68.0 grams of water, the melting point of the resulting
solution is -0.638C. What is the molecular weight of the substance? faikwater = 1.88C/m and K, for water =

0.519C/m.) (11B)
A. 64.8 g/mole B. 153 g/mole C. 122 g/mole D. 34.0 g/mole E. 82.3 g/mole
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Calculate the emf for the reaction, BHaq) + Ni(s) I 2 F*(aq) + NP*(aq) . (17)
A. =1.79 volts B. 1.79 volts C. 1.02 volts D. 0.52 volts E. -1.02 volts

What ighe sum of the coefficients of the reactants if the equatigiOotaqg)+ Cr(OH)(s) O CrO42—(aq)+ HO(1)

(basic solution) is balanced27)
A 5 B. 7 C. 9 D. 2 E. 8

What is the maximum number of milliliters of 0.23 M calcium chloride solution which could be prepared from 1.8 g
of calcium chloride?(11B)

A. 7.0%10L mL B. 7.8*101 mL C. 7.0¢1102mL  D. 8.2*10l mL E. 3.7mL

What is the pH of a 0.52 M solution of formic acii®A)
A. 2.01 B. 4.03 C. 11.99 D. 5.27 E. 9.97

Page 407



Chemistry 1020 Sample Final #1, Part A (25 questions, all will be on final) 2003 JWC
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERE

Questions 1-25 are worth 6 points each. All are single-answer questions. Place your answer on

the front side of the Scantron sheet in the space corresponding to the question number. You

should study your text, study your handbook modules, and review your drill quizzes BEFORE taking this exam. Whel
taking it you should only use a periodic table and a calculator. After completing the ENTIRE test, check your answer
You should never copy answers before completing the test.

EE R b I b b b R R R I I S R R I I I b I R R I I
13. How many milliliters of 0.23 Nhydrochloric acid is needed to prepare 64 mL of 0.12 M hydrochloric a(idB)
A. 2.0¢101lmL  B.82:10lmL C. 3.0710mL  D. 1.2x1FmL E. 3.3*10 mL

14. At a certain temperature, it is found that 4.0 moles of nitrogen, 2.0 moles of hydrogen, and 5.0 moles of ammonia ar
in equilibrium in a 100.0 liter container. What is the equilibrium constant for the reactiop(g3 HNx(Q) = 2
NH3(9)? (13)
A. 7.8%103 B. 1.6*1¢} c. 1.6x1¢ D. 1.3*104 E. 7.8*101

15. 1f 194.3mL of 0.16 M barium hydroxide are needed to completely neutralize 50.0 mL of a solution of hydrobromic
acid, what is the concentration of the hydrobromic agi20)
A 12 M B. 0.082 M C. 0.62M D. 0.31 M E. 0.16 M

16. What woulde the expected boiling point of a solution prepared by adding 3.00 grams of urea (gfw = 60.0) to 45 mL
of water? (i for water = 1.86°C/m and jfor water = 0.52°C/m.) (11B)

A. 0.58°C B. 0.20°C C. 100.58°C D. 134.70°C E. 101.20°C
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The balanced equation fogiven reaction is 2 A+ 3B1 C . The following data regarding the rate at which the
reaction occurs were collected in the lab.

Expt. Rate* (A) (B)

1 2.1*1@ 0.01 M 0.02 M
2 4.21¢ 0.01 M 0.04 M

3 4.2*16_ 0.02 M 0.02 M
*rates are in M/sec
What is the order of the reaction with respect to AL2A)

A. 0 B. 1 C. 2 D. 3 E. 4

At a certain temperature the equilibrium constant for the reaction, 2 X (g) =1 Y (g) + 2 Z (g9), is 0.43. If 0.25 moles
of Z are mixed with 0.45 mole of X and 1.50 mole of Y in a 3.4 liter container, {i&)

Q =0.46 and the system reaches equilibrium by decreasing the amount of Y.

Q =0.46 and the system reaches equilibrium by increasing the amount of Y.

Q = 0.14 and the system reaches equilibrium by decreasing the amount of Y.

Q =0.14 and the system reaches equilibrium by increasing the amount of Y.

None of the above.

moow»

What is the age of a piece of bone in which the activiiy‘@fis 4.5 disintegrations per second? The activitif"(ﬁ‘
in modern bone of a similar kind is 14.7 disintergrations per second and the halflfife isf5,730 years(21)
A. 1.75*1Byears B. 4.25*18years C. 2.70*1®years D. 9.79*18years E. 5.38*1®years
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20. Will a precipitate form if 20.0 mL of 1.3 xHM silver(l) nitrate is mixed with 30.0 mL of 3.5 X TOM sodium
sulfide? (15B)

A. Qvalueis 1.1 x 1010 so precipitate will form.
Q valueis 1.1 x 100 so precipitate will not form.
Q value is 5.7 x 1014 so precipitate will form.

Q value is 5.7 x 10t4 so precipitate will not form.
None of the above are correct.

moO O w

21. How long would it take (in hours) to deposit 1.60 grams of aluminum from a solution of aluminum nitrate through
which a current of 0.120 amps is passind7-7)

A. 7.94*1Fhrs  B. 1.43*10-hrs C. 2.38*13hrs D. 1.32*1d-hrs  E. 3.97*1d hrs

22. What is the mole fraction oélcium nitrate in a solution prepared by adding 78.0 grams of the substance to 68.0 gram:
of water?
A. 0.888 B. 0.534 C. 0.126 D. 0.112 E. 0.954

23. Acertain reaction is found to proceed with an enthalpy change of 210 kcal and an entropy change of 20.0 cal/K . Wh
is the free energy change for the reaction at 127{06P
A. -2.3 kcal B. -7.8 kcal C. 218 kcal D. 207 kcal E. 202 kcal
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Which of the following indicateshat happens if zinc condenses at 478°C? Its melting point is 420°C and its boiling
point is 907°C. (16)

Free energy decreases, enthalpy decreases, and entropy increases.

Free energy decreases, enthalpy increases, and entropy decreases.

Free energy increases, enthalpy increases, and entropy decreases.

Free energy decreases, enthalpy decreases, and entropy decreases.

Free energy increases, enthlapy increases, and entropy increases.

moowp

25. What is the pH of a solution which is 0.10 M in benzoic acid and 0.20 M in potassium ber(i5atg?

A. 3.88 B. 10.12 C. 2.59 D. 4.48 E. 9.52
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No. in No. on
Q—Bank Test Correct Answer

38
19
33
47
32
37
16
135
40
44
2
31
1
9
67
136
51
11
58
46
41
3
35
36
28

7 1 E
7 2 D
7 3 C
7 4 E
7 5 A
7 6 E
7 7 E
7 8 C
7 9 C
7 10 C
7 11 A

7 12 A
7 13 E

7 14 A

7 15 A
7 16 C
7 17 B
7 18 D
7 19 D
7 20 C
7 21 E
7 22 D

7 23 E
7 24 D
7 25 D
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51. If areaction were found to reach completion in 3 hours and 20 minuteSGt @Svhat temperature would the same
reaction reach completion in 6 hours and forty minutg<B)

A. 450C B. 2°C C. 59C D. 6%°C E. 3%C

52. What is the pH of solution with a hydroxide ion concentration ofdm?
Al B. 13 C. 12 D. 8 E. 2

53. 1f13 moles of K and 18 moles of P are mixed and allowed to react according to the equation
3 Hy+ 2P =2PH, how many moles of firemain when 8 moles of Pj-are present in the containe(21A)
A. 10 B. 6 C. 7 D. 1 E. O

54. K-TYPE Answer Format: Mark aif A, B, C arecorrect; bif A, C; cif B,D; dif D only; e otherwise. (16)
A. The larger the free energy change, the more rapidly a reaction reaches equilibrium.

According to the 3rd Law of Thermodynamics, entropy of a perfect crystdCasero.

All exothermic reactions are always spontaneous at all temperatures.

The minimum work needed to cause a nonspontaneous reaction to occur is equal to the change in
entropy for the reaction.

OCow
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55. Given the reaction 2 Co(s) +4SL|(1aq) 02 CoZ+(aq) + Sn(s) choose the correct statements Uiy PE Answer
Format: Mark aif A, B, C arecorrect; bif A, C; cifB, D; dif Donly; e otherwise. (17)

A. According to the equation above, Co(s) loses electrons.
. Co(s) is the oxidizing agent in the reaction above.

B
C. Sﬁ“‘(aq) is reduced as the reaction above proceeds.
D

. If the reaction W(s) + ¥*(aq) 0 W2*(aq) + X(s) proceeds spontaneously, thei'{(slq) is a better
oxidizing agent than &*‘(aq).

56. A certain rection is third order in terms of (Cl). If the rate of the reaction is 13¥6ec when (Cl)is 0.1 M, what
is the rate of the reaction when (Cl) is 0.2 MI2A)
A. 1.3*10°2 M/sec B. 3.2103 M/sec C. 6.4*103 M/sec
D. 1.6*103 M/sec E. 8.0*10* M/sec

57. Choose the correct statements from the following using K-TYPE answer fdrfBaMark " A" if a, b, and ¢
are correct; "B" if a and c are correct; "C" if b and d are correct; "D" if d only is correct; and
"E" if any other pattern is correct. (13,14)

A. If the K for a reaction is 763, then you woud expect to find a relatively large amount of reactants in the
system at equilbrium.

A reaction with a K of 184 would react very slowly.

Potassium hydroxide would totally break apart into ions if dissolved in water.

CH3OH would probably be more soluble than §lHH5,CH,CH>CHo0H in water.

COw

58. What is the pH of a 0.052 M solution of strontium hydroxid&B)
A. 7.00 B. 0.98 C. 1.28 D. 12.72 E. 13.02
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59. K-TYPE answer format:Mark a if A,B,C are correct; b if A,C; cif B,D; d if D only; e otherwise. (11B)

A.
B.

C.

The vapor pressure of a 0.2 m solution of sugar would be higher than that of a 0.3 m solution of sugar.
The osmotic pressure of a 0.2 m solution of sodium chloride would be the same as that of a 0.2 m
solution of sugar.

The boiling point of a 0.2 m solution of urea is the same as the boiling point of 0.2 m solution of
sugar.

The freezing point of a 0.05 m solution of sodium sulfate would be lower than that of a 0.1 m solution
of sodium sulfate.

60. Which of the following is equivalent to X in the following nuclear equati#i}

A.

BMo+1H O 2n+ X

61. K-TYPE answer format: Mark a if AB,C are correct; b if A,C; c ifB,D; d ifDonly; e
otherwise.(15B)

A.

CaF, would be more soluble in pure water than in a solution of 0.1 M KF.

B. Cry(S0Og)3is probably soluble in water.
C.
D

AgS would be more soluble in acidic solution than in pure water.

. If it appears in an aqueous reaction along* Rtould have to be a solid, i.e. could not be in solution.

Page 414



Chemistry 1020 Sample Final #1 (25 questions, 20 will be on real final) 2003 JwC

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERE

Each correct answer is worth 3 pts. Record your answers on the back of the Scantron sheet.
62. Themechanism for a certain reaction is

) 020 (fast)
O+Bp O BrO +Br (fast)

Br +B 0 HBr+H (fast)
H+BrOO HBr +0O (slow)
20 O O (fast)

Choose the correct statements using
K-TYPE answer format: Mark a if AB,C are correct; b if A,C; c ifB,D; d if Donly; e otherwise.
A. O is a catalyst in the mechanism.
The overall reaction isgt Brp O HBr+ H + Br
O and BrO are intermediates in the reaction.
If a reaction is zero order with respect to (D) and second order with respect to (F), then its rate expression

would be rate = k (D)(I% .

00 w

63. Choose the substances which are correctly described KisingPE answer formatMark a if A,B,C are correct; b
ifA C cifB D; difDonly; e otherwise. (1)

A. LiOH is a weak base.
. HNOg is a weak acid.

B
C. HCl is a polyprotic acid.
D. HPO42' is a stronger base than gEIOO .

64. Given the reaction, 4 NKb) +5 QO = 4NO(g) + 6 BHO(g), what happens overall if NO is removed from a system
at equilibrium? (13)
A. The amounts of N O, and B0 increase and NO decreases.
The amount of HO increases while NgJ Oo, and NO decrease.
The amounts of Ngland G decrease while $0 and NO increase.
The amounts of Ngl Oy, and NO increase whiled® decreases.
The amounts of Ngland G increase while NO and4® decrease.

mOO®
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65. Choose the correct statements from the following using K-TYPE answer fdrfBaMark " A" if a, b, and ¢
are correct; "B" if a and c are correct; "C" if b and d are correct; "D" if d only is correct; and
"E" if any other pattern is correct.
A. The HBrQ; and Ca(OHj) react to produce the Ca(Bs}) .
B. A solution prepared by adding 0.2 moles of acetic acid and 0.1 moles of sodium hydroxide would have
buffer properties.
C. A solution prepared by adding 0.50 moles of hydrochloric acid and 0.50 moles of sodium chloride to
water would have buffer properties.
D. The base NH(aq) is the base related to the saltJdH

66. Choose the correct statements from the following using K-TYPE answer fdrfBaMark " A" if a, b, and ¢
are correct; "B" if a and c are correct; "C" if b and d are correct; "D" if d only is correct; and
"E" if any other pattern is correct. (14A)

A. In the reaction, 6 Br+ Ni2* 0 [NiBrg]4, Ni2* acts as a Lewis acid .
. In the equation Bf+ NH3 O BF3NH3, BF3acts as a Lewis acid.

B
C. In the reaction [qu]4' +HyO O [Col5(H20)]3‘ + I7, HoO functions as a Lewis base.
D

. A Lewis acid always donates'Hiuring a reaction.

67. The half-life fothe reaction of a substance X by a first order process is 2 weeks. If one has 100 grams of the
substance today, how much will remain in two months (=8 weelddR)
A. 100 g B. 0Og C. 50¢g D. 3.1¢ E. 6.2¢

68. X reacts with Y according to the equation, 2 X + M 8 Z. What is the rate of the reaction of X when that of Z is
1.6*10°3 M/sec?
A. 1.6*10°3 M/sec B. 5.3*10% M/sec C. 3.2*103M/sec
D. 1.1¥103 M/sec E. 2.4%103 M/sec
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69. K-TYPE Answer Format: Markaif A, B, Carecorrect; bif A C; cif B,D; dif D only; e otherwise.

Choose the correct statements concerning the cell diagrammed below using K-TYPE answe(f@ymat

90 w»

Ni(s) + S*@ag) O Ni2*(aq) + Sn(s)

The Sn electrode is the anode.
The electrons move from the Ni electrode to the Sn electrode through the wire as the battery operates.

The N2+ would move toward the Ni electrode as the reaction proceeds.
If water is added to the Sn half—cell, the voltage of the cell decreases.

70. Choose the correct statements from the following using K-TYPE answer fdrfBaMark " A" if a, b, and ¢
are correct; "B" if a and c are correct; "C" if b and d are correct; "D" if d only is correct; and

" En
A.

B
C.
D

if any other pattern is correct. (14A)
If Li oCOg were dissolved in water, the resulting solution would turn litmus blue.

. If HBr dissolves in water, the resulting solution has more HBr molecules thamBr

If the pH of a solution is 6.8, its pOH would be 7.2 .

. A solution with a [H] = 1.6 x 107 M is basic.

71. Choose the correct statements from the following using K-TYPE answer fdrfBaMark " A" if a, b, and ¢
are correct; "B" if a and c are correct; "C" if b and d are correct; "D" if d only is correct; and

n Eu
A.

B
C.
D

if any other pattern is correct. (14A)
According to Bronsted-Lowry, a base is a substance which accepts an electron pair .

. HCOOH is the conjugate acid of HCOgH .

In the equation HI + OO HO + Hyl ¥, HI acts as a Bronsted-Lowry acid.

. In the equation CHCOOH + HCIQ3 0 CH3COOH,* + ClO3™, CH3COOH acts as a Bronsted-

Lowry base.
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72. Choose the correct statements from the following using K-TYPE answer fdrfBaMark " A" if a, b, and ¢

are correct; "B" if a and c are correct; "C" if b and d are correct; "D" if d only is correct; and
"E" if any other pattern is correct. (14A)

A. HoSQy is less acidic than $803.

B. HCIO4 is more acidic than HBrg

C. HpSis less acidic than PH

D. HoS is more acidic than$0.

73. X =50Jin the diagram. Choose the correct statements regarding the reaction represented by the diagfam using
TYPE answer format: Markaif A, B, & Carecorrect; bif A& Carecorrect; cif B& D arecorrect; dif D
only iscorrect; eotherwise. (12B)

6X

4X

2X

<@Q - o>Sm

Reaction Coordinatk
The energy of the reactants is approximately 65 J.
The energy change for the reaction is approximately -37 J.
The activation energy for the reaction is approximately 73 J.
The energy of the activated complex is approximately 73 J.

oOow>
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74. K-TYPE Answer Format: Mark aif A, B, Carecorrect; bif A, C; cifB,D; dif D only; e otherwise. (17)
A. Clyis a better oxidizing agent than NQ
B. Znis a better reducing agent than Al.
C. Oy, MnQy, and K0, are common oxidizing agents.
D. The oxidation number of Cl in KCIJs - 5.

75. How does the [H of the solution change when the pH of the solution is increased (I¥B3)
A. It decreases to 1/3 of its original value.
B. It becomes 3 times larger.
C. It becomes 1,000 times its original value.
D. It decreases to 1/1,000 of its original value.
E. Itis not affected.
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Q-Bank Test Correct Answer

49 7 51 E
29 7 52 C

8 7 53 D
34 7 54 D
42 7 55 B
54 7 5 C

5 7 57 B
24 7 58 E
14 7 59 B
57 7 60 C
39 7 61 B
56 7 62 B
18 7 63 D
10 7 64 B
21 7 65 C
21 7 66 A
64 7 67 E
50 7 68 D
45 7 69 C
23 7 70 B
2 7 71 D
20 7 72 C
55 7 73 A
43 7 74 B
25 7 75 D
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