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PLEASE READ THE FOLLOWING INSTRUCTIONS
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There are _8 numbered pages, a page of useful information, and a periodic table in this exam.
Check to see that they are all here before you begin the exam. Return all these papers when you
are finished. Write your name on every page. '

On the multiple choice section of the test, fill out all answers in #2 pencil on the answer
sheet. Label the answer sheet with your name, Peoplesoft # (Column A-G) and the last two
digits of your section # (column L-M). Make sure to erase completely; there will be no
regrades on the multiple choice portion of the test.

The long answer portion of the exam should be done in pen with blue or black ink. Exams
done in pencil, erasable ink, or where white-out, liquid paper, etc. have been used are
ineligible for regrades.

Be sure to follow the directions in answering all questions. Write your final answers in the blanks
provided. In working problems, you must SHOW ALL WORK. No credit will be given unless all
work is clearly shown and the method of solution is logically correct. Use correct units and
significant figures.
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(100 points) On the multiple choice section of the test fill out all answers in #2 pencil

on the answer sheet. Label the answer sheet with your name, Peoplesoft # (Column

A-G) and the last two digits of your section # (column L-M). Make sure to erase

completely there will be no regrades on the multiple choice portion of the test.

1. Consider having an aqueous solution that is 10.0% by mass NHsNOs. What is the
molality of this solution?

? i Y I
a. 1.90m {\f.}'\,‘l.SQm c. 0.0019m
d. 110m e. 0.190m

2. A desalination plant produces 6.45 atm of pressure in order to produce pure water.
What is the maximum molarity of NaCl that can be in the water before this plant stops
working? Assume that the only salt in the salt water is NaCl and the temperature is
25°C. (Assume complete dissociation). '

a. 0.264 M b. 1.57 M @0,132 M d. 0.00130 M e. 0.528 M

3. You have two ice cubes made of slightly salty water. Ice cube B melts at a higher
temperature than Ice cube A. Which of the following statements is TRUE assuming that
the same type of salt is dissolved in both cubes.

a. Both ice cubes are made of pure water.
(b} Cube A has a higher salt content than B.
€. Cube B has a higher salt content than A. ;
d. We cannot determine the answer without more information.

4. Which of the following solutions will have the highest vapor pressure?
a. 0.10 m CaCtz b. 0.200 m NaBr c. 0.050 m K2S04
P
d. 0.050 m Af2(SO J P t
(SO4)3 ij ure water

5. If 5.68 grams of naphthalene, C10Hs (molar mass = 128.2 g/mol) is dissolved in 152
grams of benzene, what will be the boiling point of the resulting solution? Ks for
benzene = 2.53°C/m and the boiling point of pure benzene is 80.10°C

kY

a. 80.48°C @80.82 °C c. 100.82°C
d. 79.37°C e. 80.06 °C

6. Which of the following will be the most soluble in benzene (CeHe)?
a. Water
b. Ammonia (NH3)

¢. Methanol (CH3OH)

i,

( d.\ Butanol (CHs CH2CH2CH20H)
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7. For N2z(g) + 3Hz2(g) = 2NHs(g), in the first 20.0 seconds for the concentration of NH3 to
increase to 0.75 M. What is the average rate of the reaction in this given time interval?

\ z 0.019 M/s b. 0.038 M/s c. 0.0042 M/s d. 0.0063 M/s

/

8. For the generic reaction A(g) + 2B(g) = 3C(q), it takes 30.0 seconds for the
concentration of B to drop from 1.0 to 0.6 M. Predict the increase in concentration of C
in the same time interval.

N

a. 02 M b. 0.3 M c. 04M U 06M

9. The generic aA + bB - products reaction displays a rate expression of rate = k [B].
Which of the following statements is FALSE about the reaction described.

‘a. The reaction is first order in B.
6.) The reaction is first order in A.

. The reaction is zero order in A.
d. The reaction is first order overall.

10.The generic aA + bB - products reaction displays a rate expression of: rate = k [B].
Which of the following statements is FALSE about the reaction described.

a. The reaction rate will double if the concentration of B is doubled.
The reaction rate will be halved if the concentration of B is halved.
c. The reaction rate will stay unchanged if the concentration of A is doubled.
The reaction rate will double if the concentration of A doubled.
11.Consider the data for the following hypothetical reaction
A - products,

Rate (mol/L-s) 0.68 0.79

(Al M 0.30 0.40
What is the order of the reaction with respect to A, considering the rate expression is
rate =k [A]™?
a. m=0 b. m=1 ®m=1f2 d m=3

12.1n the transition-state model, which of the following statements is a FALSE statement
for the following reaction?
CO + NO2 > CO2 + NO
a. The activated complexis O = C--O---N = O
b. The activated complex is in equilibrium with the reactants.
c. The activated complex may either decompose into products or revert back to the
reactants.

A

( \‘D The activated complex is energetically lower than the reactants.
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13. At 300°C, the equilibrium constant for the following reaction is 155.

N2(g) + 3Hz2(g) = 2NHs(g)
What is K for the following reaction?
2/3 NHs(g) = 1/3 Nz(s) + Hz(g)

\
a. 6.45 x 103 b. 5.37 c. 3.72x108 @0.186 e. 2.3 x 100

14.Consider the following reaction
Sb2Ss(s) + 3Hz2(g) = 2Sb(s) + 3H2S(q)

where the equilibrium constant, K, is 0.429 at a certain temperature. If the equilibrium
partial pressure of Hz is 0.200 atm, what is the partial pressure of H25(g)?

a. 0.466 atm @.151 atm c. 0.265atm  d. 0200 atm  e. 0429 atm

15. All of the following statements are false for a chemical system at equilibrium EXCEPT
a. The pressure of reactants and products must be equal. :
b. The forward reaction is exothermic.
ci\The partial pressures of the reactants and products remain constant unless the
.~ equilibrium is disturbed.
d. The chemical reaction proceeds in the forward direction until all the limiting reactant
is consumed.

16. Which of the following statements is/are CORRECT?
i. Product pressures appear in the numerator of an equilibrium constant expression.
ii. Equilibrium constant changes when the temperature changes.
iii. Equilibrium can be established starting with only reactants, with only products or with
any mixture of reactants and products.

_ L
a. ionly b. iionly ¢ iandii d. iandii {fji,ii. and jii

17. Consider the following graph for the decomposition of N2Os to NO2. Which of the
following statements is FALSE about the graph?

a. The equilibrium is initially established after 60

t w0, seconds.
K AT 1 @The equilibrium is initially established after 100
£ A seconds. _
’g |,nn—\ / c. Initially the partial pressure of N20s4 is high, and
g the rate of the reaction is high.
£ ;’(\\ d. As the reaction proceeds the partial pressure of

0z / ] 0 N204 falls and the rate of forward reaction

h / decreases.

] 20 40 G0 Rl 100

Tme (s) —
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Il. Show all of your work for this section of the exam and place your final answer on the lines
provided.

A. (8 points) You have a solution of FeC{3 with a concentration of 1000 ppm. How cold would
it need to be in order for the water solution to freeze? Assume that for the only species
dissolved in the water is the FeC#s and it ionizes completely. Report your answer in °C for
the freezing point of the solution and please pay attention to the sign (i.e. positive or
negative). Molal freezing point constant, kr, of water is 1.86°C/m.

. : ¢ v00q Fe C!

Assume LOBO pem Yos IxlCbg soln locog Fe iz

el Feds - LS o

Vo2 - 2. & ~

Y

Yo % o\ u‘-é Fe:u-l z = l@’@@ﬁ Fellz %

o Qj,lbgmfbl = 0.0 Ll Tm
(1,410°-1660) 2\6”
X7
L s
@“01 AT :ng«xOwaé\7;k LRbETe
£ Lgi::_ ' V]
= OYsSY el
(/}‘p\ﬁ;
s 8 it
p. _0.0y459°c TR
w\)l‘ao
5 Guc ™
~Oo-0UsSYyee




CHEMISTRY 1128, EXAM | NAME K E 7
February 19, 2016

B. (8 points) A bottle of phosphoric acid solution is 75% H3zPO4by mass and the density of
the phosphoric acid solution is 1.57 g/mL.
1. What is the molarity of HsPOa4 in the solution?

AssSuome Lo Oy a%_'m\n '“Z'Sﬂ H,:tf(;w.f

4 oy mol o) WaPoy = 1Bg POy Imol
g9899 “qg

- =
- giw

(o)
AN = 016Smol (PP

[o0® /) Vaoin = L00g salng \mbLsoln ~ 3. 7.

/ / \E/

1'578 /ﬁ
\_/
. 06271
o

/o o)
oA \3’/}

2. What is the molality of HsPO4 in the solution?

- mass @) Clpen}y = 10O SISt S
&
U.0250
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C. (8 points) The half-life for a first order reaction is 1.50 sec at temperature 25°C. What is
the half-life of the same reaction at 35°C, knowing that the activation
energy, Ea = 100.0 kd/mol? Please remember to report half life at 35°C and not the
reaction rate at 35 °C.
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D. (10 points) The decomposition of 4.25 grams of N20s to NOz and Oz is a first order
reaction. Knowing that at 67.0°C the starting amount of N20sis reduced to half at 1.98 min,
calculate how many minutes it will take to produce 0.500 g of O2? '
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E. (8 points) Given the following reactions and their equilibrium constants at 298 K, what is
the equilibrium constant for the formation of 1 mol of NOC? from its elements, N2, Cfz and

027
1/2 Na(g) + O2(g) = NO2(g) K=1.0x109
g, NOCt (g) +1/2 Oz(g) = NO2C¥(g) K=1.1x102
1/2 5 2NO:Cl(g) = 2NOx(g) + Cle(g) K=11.1

}/,?ﬁ N z(‘.j\) —‘r‘\ffz_@lt_bﬁil}x'%\‘!?-d?jcj? oo o) Cey )
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F. (4 points) For the following reaction
C(s) + CO2(g) = 2CO(g) K=1.52 at973 K
At equilibrium, a 1.0L container has 3.8 g of carbon, and CO with a partial pressure of
1.96 atm.
1. What is the equilibrium partial pressure of CO2? \ 2
N [ Poo) [ AL )
g \ 1,52 _ LlcoJ R S
p e e lChaY
2.3 F‘ Co =
\\\j/ l’f—O -1
453 atm AL BE g

2. What is the total gas pressure at equilibrium?

g},%mm part 4 ) or norwi,

7 2
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G. (9 points) Consider the decomposition of hydrogen cyanide to cyanogen and hydrogen
gases.

2HCN(g) = C2N2(g) + Hz(g)

At a certain temperature, K for this decomposition is 0.17. What are the partial pressures of

all  gases at  equilibrium if  initially  the partial pressures  are
PC2N2 ‘——-PH2 =0.32atm and PHCN =0.45atm? /, . - _
o x) Lo (020" . o.51>017
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H. (10 points) Consider the following system which is at equilibrium. 5
250s(g) = 2502(g) + O2(g) AH =197 kJ i
) P Homf' will the amou%t of SO3 at equilibrium be affected by bl P k¢
/ : 1. adding oxygen?
/ % crease; decrease  no change @xe W
{ 2. increasing the pressure by decreasing the volume of the reaction container?

R
O Increase’)  decrease = no change - accedteb -
( s accegdts
l\/ 3. increasing the pressure by adding-argon g:;\* CLQLT e OSE s CO3 (S ’)
Increase decrease  (no chan smeef
4. decreasing the temperature?

‘

pase | no change
5. removing gaseous suffurdioxide?

decros2
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