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#1. (10 points) Short Answer Questions

a) Provide the name or formula for the following:

CuNO; Co PPC(’ (Ij r\{%va'%c @

calcium sulfate tetrahydrate CoaSO4 = 4120 ()

b) The molar enthalpy of vaporization of sodium is 96.96 kJ/mol at 1156 K. The amount of heat
(in kJ) needed to vaporize 1.00 g of sodium is: 4. 22 3§ . G)

¢) You take a 4.0 L. volume of gas at 600 K. You compress the gas to a 1.0 L volume and
simultaneously cool the vessel to 300 K. The pressure of the gas:

DOUBLES HALVES QUADRUPLES STAYS CONSTANT (1)

d) The standard heat of formation of solid sodium carbonate is —1131 kJ. Write the chemical
equation for the reaction to which this value applies (include phases).

______________________________________________________________________________________________________________________________

¢) The root-mean-square-speed of xenon is 237 m/s. A molecule of chlorine gas would beat a

molecule of xenon gas in a race. TRUE FALSE é\e ‘il:l @
2

f) Write the equilibrium constant expression for the following reaction, and choose the best

means by which you could encourage the formation of hydrogen gas.

C(s) + H0(g) S CO(g) + Hx(g) AH® =211 kJ T
i) Add steam and remove heat él PCG ; PH;_ i

if) Remove carbon monoxide and decrease volume K= ,: E
@ Increase volume and add heat @ E Fh.o Q) i:

iv) Add hydrogen gas and increase volume

g) Which of the following isotopes has the greatest number of neutrons?

s nci 80 @

h) Rank the following compounds in increasing order of oxidation state of chlorine:

NaOCl, HCL, CL RHcy, C\, , NaQQ) a
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#2. (10 points) The following reaction, occurring in a sealed vessel, has a percent yield of 94.9%:
2NaN; (s) = 2 Na (I) + 3 Nx(g)
a) What volume of N;, measured at 735 mmHg and 26.0°C, is produced when 75.0 g of

sodium azide decomposes?

N .
PO e 0, 5 Ber Ny, Al Dens 3mol Na = 1720 mo\@

65'0‘\ﬁ Na\\\g 2 mol NaN3

?Olc'\'uo\\ ol RN 1.720 mol « O .949 = 1. &2 Mol @
P: 735 mmbly - Sdcire = GRAI T atne
160 mmH3

®

i (20 o v o hEl R a el

NnRY . |. 42 me) * ©0.0820(0 L' atm Zmol - 1K ¢ 299 1K

P

V::
O .k !l atm

13

2 AT I @

Answer: SRe

b) After the reaction is complete, argon gas is added to the vessel until the final total pressure

is 1000 mmHPg. What is the mole fraction of nitrogen in the gas mixture?

s cee mmHj PN,_ = 735mm“5
%N g ’E’:J_l = Mﬁ = eRs @
& Pt OO0 mm g
@ralas

Answer:
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#3. (10 points). A calorimeter contains 24.0 mL of water at 13.0°C. When 2.20 g of X (molar mass

47.0 g/mol) is added, it dissolves via the reaction: X(s) — X(aq)
and the temperature of the solution increases to 28.0°C.

a) Calculate the enthalpy change for the dissolution, in kJ/mol. You may assume the specific

heat capacity and density of the solution are equal to those of pure water; however, you may
NOT assume that the mass of the solution is equal to the mass of the water.

%So\h = mso\n Sigohn ATSO\I‘\

5 (2.203 4 24-.03)(4-.\84- J/S"C)CSZB.OC_-I’S & C) @
S 4144 )
: : — 144
2 o e
N 0. 04Ld mol
\ _
o L ONOE@ . Re = 0. 040D \
; i 41.09 e = - 35.) Y/ mel
Answer: =S50 kJ/mo\

b) Calculate the internal energy change for the disselution, in kJ/mol.

AU =g + W &
BUT: since Yhert: au no gases , WRo .= AU =9,
AU = 3511 /me)
Answer: — 35.\ kd/mol
¢) Determine the enthalpy change for the following reaction, using the provided data.
X(s) = 2Y(s) AH®=7?
Y(s) — Y(aq) | AH®=+24.7kJ W = g s

2Y(aq) — X(ag) | AH°=-1.44kJ X aa) ®

Al = 251 (64 + 144 k/mol (D

Lol = 2 — 2 ) (e L

X (9 = 29() - 8%.1 k) /mel (1

Answer: -83.1 kI/mo!
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#4. (10 points) In a reaction chamber, 0.1000 mol of H>S is mixed with 0.0500 mol of methane and
is brought to equilibrium at 700°C and a total pressure of 1.000 bar.
2 HS(g)  + CHa(g) g CSx(g) + 4 Ha(g)
Upon analysis, the equilibrium mixture was found to contain 3.34x107 mol carbon disulfide.

a) Determine the number of moles of each of the other species present at equilibrium.

PAYERS ok CHa4 — CSy S 2 TS
B £ O . 1000 0 .65060 - &
-2(0.0334) -0.0324 e +4-(0.0334)
E a.-eB32 O-O\bl G . 0339 o. 1330
H,S= O 03232 mol CH;= 0.0VLb ol H, = 6.13306 e

b) Calculate Kp at 700°C.
nT= nHLS+ hCH4_"’ ncsl’\'th = Ozupﬁmoi

®

Prys = Xus Pr = 00382 ) nnpn = O.153 bar
O. 248
, 4
. Pena = 0.0766 bar K<, = e B _ (o.59)(0-@e)
- pE
= 2 5 o. 0766
e 0.154 bar Pl - P, (0.153)" ( )
Pa, = ©O-6lk bar KP = 04
¢) Calculate K¢ at 700°C.
K 2 -3
K, = ._.__E. = =
c 5-3) .89 x1O

(RD®" (6.083:45 - CﬂB)(
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#5. (10 points) In an environmental analysis for lead in soils, the lead must first be oxidized to
lead ions using permanganate ions in acidic solution, with the following half-reactions.
MnO; — Mn®"
Pb — Pb*

a) Determine the overall balanced redox reaction equation.

© Be  + 8T 4+ Mnos Ma2" & 4420
© Pb = P& 4 2e
2 x®
5x®

H

\Oe + 16RT 4 2Mn0s — 2M>* + 8H0
4..

]

=P — SPe 10y

T —

5Pb + 2Mn0O, + loHT =5 5P + 2MyT + 8Hh0

&

b) A 25.0 g sample of soil was found to react with 14.92 mL of a 0.150 M KMnO; solution.

What was the percent composition by mass of lead in the soil sample?

4 PL = oc.oi4a2 L KMan_ 0. V50 mol KMnOg. 5 el Pb . 207.23 b
"3 L <MnO4 Zrol IKMnCy mol Pb

1]

l-\(ock/

B S i
ot ity X 100, ”4“.(94‘/‘:

Answer: A L4,




