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University of Kentucky Department of Chemistry

It is extremely important that you fill in the answer sheet EXACTLY as indicated, otherwise your
answer sheet may not be processed; ALL entries are to be made on SIDE 1 of the answer sheet. Use a #2 pencil
(or softer); fill in the circles completely and firmly. Erasures must be complete.

categories:

NAME: Print your name starting at the first space, LAST NAME first, then a space, followed by
your FIRST NAME, then another space, followed by your MIDDLE INITIAL. Fill in the
correct circles below your printed name corresponding to the letters of your name; for the
spaces, fill in the top blank circle.

STUDENT This is VERY IMPORTANT! Under IDENTIFICATION NUMBER, put in your 8

NUMBER: DIGIT STUDENT ID NUMBER (do not use the 9 at the beginning of your number)
beginning in column A and continuing through column H, column I will be blank, (do NOT
use column J at this time); be sure to fill in the correct circles (a common error to be
avoided is mistaking "0" for "1").

TEST FORM: Fill in the "2" blank in the J column under IDENTIFICATION NUMBER (to indicate Hour
Examination II).

SPECIAL Use for course and section number; in positions K-P write in one of the following:

CODES:

Dr. Ladipo 105-001
Dr. Yates 105-002, 105-401

SIGNATURE: You MUST sign the examination answer sheet (bubble sheet) on the line directly above

your printed name. Use your legal signature.
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On the day following the




According to the following balanced chemical equation, how many moles of carbon
dioxide will be formed from 5.44 moles of Co,05 and an excess of carbon?

2 C0,05(s) + 3 C(s) — 4 Co(s) +3 COL(Q)

A. 3.63mol CO, C. 8.16 mol CO,
B. 5.44 mol CO, D. 10.9 mol CO,

Find the limiting reactant for the reaction between 4.50 g CaH, and 3.80 g H,O
according to the following balanced chemical equation:

CaH,(s) + 2H,0 (I) — Ca(OH); (s) + 2H; (9)

A. CaH, C. Ca(OH),
B. H,0 D. H,

From the balanced reaction below, what is the percent yield when 28.16 g of CO,,
(molar mass = 44.010 g/mol) are formed from the reaction of 4.00 moles of C4H,, with
8.00 moles of O,?

2 C8H18(|) +25 0,(g) — 16 CO,(g) + 18 H,0(9)

A 125% C. 35.0%
B. 20.0% D. 50.0%

How many grams of BaCl, are required to make 2.05 L of a 0.227 M BaCl, solution?

A. 969¢g C. 1l4g¢
B. 332¢g D. 1.88x10°g

What volume of 0.0887 M MgF, solution is needed to make 275.0 mL of 0.0224 M
MgF, solution by dilution?

A. 694 mL C. 72.3mL
B. 91.8mL D. 144 mL




6.  Which one of the following reactions does not produce a precipitate?
A. 2Lil (aq) + BaS (ag) — C. Li,CO;z(aqg) + CaS (aq) —
B. Pb(NOs), (aq) + 2NaCl (ag) —» D. NH4Br (aq) + AgNO;(aq) —
7. Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions
of H,SO, and KOH are mixed.
A. 2K'(ag) + SO,” (aq) — K,SO,(s)
B. 2K'(ag) + SO, (aq) — K,S(s) +2 Ox(q)
C. 2H'(ag)+2OH (agq) — 2 H,0(l)
D. No reaction occurs.
8.  Give the net ionic equation for the reaction (if any) that occurs when aqueous solutions
of Ba(OH), and NasPO, are mixed.
A. 3Ba’(aq)+ 2P0,  (ag) — Bay(PO,), ()
B. 3Ba’(ag) + 2 PO, (ag) — Ba,(PO,), (aq)
C. 6Na'(ag) +6 OH (ag) — 6 NaOH (aq)
D. No reaction occurs.
9.  The titration of 25.0 mL of an H,SO, solution of unknown concentration requires 83.6
mL of 0.12 M LiOH solution. What is the concentration of the H,SO, solution?
A. 020M C. 025M
B. 036M D. 0.10M
10. What is the oxidation state of manganese in MnO,* ?




11.

Which element (if any) is undergoing reduction in the following reaction?

Zn(s) + 2 AgNO,(aq) — Zn(NO,),(aq) + 2 Ag(s)

A. nitrogen C. silver
B. zinc D. None, this is not a redox reaction.

12.

The atmospheric pressure at 3400-feet elevation was determined to be 0.430 atm. What
Is this pressure in torrs?

A. 327 torr C. 32.7torr
B. 433torr D. 43.3torr

13.

If 0.300 moles of nitrogen gas occupies 0.600 L under certain conditions, what number
of moles occupies 1.500 L under the same conditions?

A. 0.330 moles C. 1.50 moles
B. 0.750 moles D. 0.950 moles

14.

A 75.0 g sample of Argon is confined to a 3.10 L flask. What is the pressure (in atm) at
115°C?

A. 60.0 atm C. 234 atm
B. 19.3atm D. 359atm

15.

What volume will 3.12 grams of helium occupy at STP?

A. 156L C. 702L
B. 43.7L D. 175L




16.

What is the molar mass of a gas at 1.20 atm and 65.0 °C if 5.97 g of the gas occupies
2.06 L?

A. 37.3 g/mol C. 70.2 g/mol
B. 12.6 g/mol D. 57.4g/mol

17.

A gas mixture consists of N,, O,, and Ne, where the mole fraction of N, is 0.55 and the

mole fraction of Ne is 0.25. If the mixture is at STP in a 5.0 L container, how many O,
molecules are present?

A. 2.7 x10” 0, molecules C. 45x10% O, molecules
B. 3.7x10% 0, molecules D. 9.3x10™ O, molecules

18.

The industrial preparation of nitric acid involves reaction of NO,(g) with H,O(l):

3 NOy(g) + H,O (I) — 2 HNO3(aq) + NO(g)

How many moles of nitric acid can be prepared using 550 L of NO, at a pressure of
5.00 atm and a temperature of 295 K?

A. 75.7 mol C. 67.4mol
B. 112 mol D. 96.7 mol

19.

Which of the following is used for determining the properties of a gas under non-ideal,
i.e., real, conditions?

A. The Van der Waals equation C. Cole’s Law
B. Dalton’s Law D. PV=(a+b/lc)RT




20.

What is work?

The result of a force acting through a distance

The flow of energy caused by a temperature difference

The transfer of energy between a system and its surroundings
The change in relative positions of electrons in atoms

OO w>

21.

Work is done by a system (on its surroundings) while heat is being lost to the
surroundings. For the system, we can conclude that:

A. gisnegative and w is positive. C. Dboth q and w are positive.

B.  AEgem Must be negative. D. more information is needed to provide a
correct answer.

22.

A system absorbs 366 kJ of heat and the surroundings do 122 kJ of work on the system.
What is the change in internal energy of the system?

A. 488 KkJ C. -244KJ
B. 488kJ D. 244KJ

23.

Which of the following substances (with its mass and specific heat capacity, Cs,
provided) would experience the smallest temperature change upon absorbing 200.0 J of
heat?

25.0 g granite, C . = 0.79 J/g-°C
25.0g9 Au, C,,=0.128 J/g-°C

50.0 g Cu, C,=0.385 J/g-°C

50.0 g Al, C,,=0.903 J/g-°C

OO w>

24,

A 12.3 g lead ball initially at 169 °C is submerged into 22.1 g of water at 27.8 °C in an
isolated container. What is the final temperature of both substances at thermal
equilibrium? (Cp, = 0.128 J/g-°Cand C... = 4.18 J/g-°C)

water

A. 302°C C. 376°C




B. 511°C D. 424°C

25.

If a balloon is inflated from 0.100 L to 0.500 L against an external pressure of 2.00 atm,
how much work is done? (101.3 J =1 L-atm)

A. 0.810J C. -1561J
B. -81.0J D. 8.101J

26.

All of the following processes are exothermic EXCEPT

A. Butane gas burning onastove C. Ice freezing
B. Dry ice evaporating D. Ethanol condensing from the gaseous state

217.

How much energy is required to decompose 765 g of PCl; (molar mass = 137.32 g/mol)
according to the balanced thermochemical equation below?

APCl(g) — P,(s)+6Cl(g) AH°  =+1207kJ

A 231x10°kJ C. 6.72x10°kJ
B. 4.33x10%kJ D. 168x10°kJ

28.

From the thermochemical data provided below, what is AH,,, for the reaction:

S(s) + 02(g) — SO4(9) AH =7

250,(g) + O,(g) — 2S05(g)  AH =196 kJ

25(s) + 30,(g) — 2S05(q) AH =790 kJ

A. 594 KkJ C. -986kJ
B. -594KkJ D. -297 kJ




29. From the thermochemical data provided below, what is the standard enthalpy change for
the reaction shown?

3 Fe,O,4(s) + CO(g) — 2 Fe,0O,(s) + CO,(9) AH°,, =7

AH®,
Fe,O,(s) 824 kl/mol
Fe,O,(s)  —1118 kJ/mol

CO(9g) —111 kJ/mol
CO,(9) —394 kJ/mol

A, +277 k] C. —A47KkJ
B. +144kJ D. -111kJ

30. The burning of fossil fuels is believed to significantly contribute to the concentration of
the which greenhouse gas in the atmosphere?

B. COxQ) D. Ar(g)
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