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MC, Chem1B, Fall 2018, Test 2 Name_

Read questions carefully before answering. No outside paper is allowed. Write set up equation for a
mathematical problem, then put the raw data with units, before showing the calculation. Use the reverse side
of your answer paper as scratch. Use the periodic table and important constants charts provided. (Total points =

44 + (22x3=)66 =110).

§

Show your calculation with set up and units (when appropriate)
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1) An aqueous solution contains 3.62 mass % of NaOCI. Calculate (a) the molality (4 pts.) 1) O« 49 m
of NaOCl in the solution. (4 pts.) =
Altume soluhon mafs - 109g = 0.4 kg 94,007
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(b) Calculate the mole fraction of NaOCl in the aqueous solution(4 pts.) - onﬂ 638 Ky T T raslel

Moss OF w oy

2

fivial
el E,SYmdﬂLO

ffi{fﬁ??% x
' 1¢q

X . >
NobCe = e p
c.tagmol+ s, 2T mol M
ﬁﬁé:’,;&? . ¢
2) What mass (in kilogram) of CaCly is needed to decreasgwlil? of 11000.0 g of water 2) I 2.1 k” q Ca “2(

to -5.5 °C. (Assume CaCly dissolves completely and it has an ideal van't Hoff factor.

Kfp for water is - 1.86 °C n.) *8 pts.) e P Y
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3) The initial rate of the reaction A + B ----- > C was measured at several different 3) Lx1Q "8 ' s
concentrations of the reactants. Following formal methods, (a) calculate the rate law
for the reaction (6 pts.) and (b) The magnitude of the rate constant (4 pts.).

Initial Concentrations Initial Rate

Experiment [A](M)  [B](M) (Ms1
1 0.10 0.10 4.0 x 10-5
2 0.10 0.20 4.0x 10-5
3 0.20 0.10 16.0 x 10-5
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4) The reaction 2 NO2(g) ----- > 2NO(g) + 07 (g) is 2nd order in [NO2] at 300°C with 4) 4,400 Xi§ fﬁf?

k =0.543 M-1 s-1; If in a closed container, the initial concentration of NOp = 0.05M
then calculate the concentration of NO after half an hour at that temperature (6

pts.). [Note: For 2nd order kinetics: 1/[Alt=k .t + 1/[A]g ]
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5) In the reaction N2 (g) + 3 Ha (g) «> 2 NH3 (g), if the K¢ = 9.60 at 573 K, then calculate 5 4. 2 4 v 10 3
the Kp at this temperature (4 pts.).
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Kp= 960 = (0.0%21 x 573)

= 4.34 1073

6) In the equilibrium rxn. Butane (g) < Isobutane (g), assume equlibrium has reached 6) ©« 123
in a 1.0 L flask with [Butane] = 0.5 M and [Isobutane] = 1.23 M at 298 K. The
equlibrium constant for the reaction = 2.5 and afterwards 1.5 mol of Butane was
added to the mixture. Calculate the new values of [Butane] and [Isobutane] when
equilibrium was reestablished? Use ICE chart if needed (8 pts.)
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MULTIPLE CHOICE. On your scantron, start answering from the bubble number same as the question number. Select
the one alternative that best completes the statement or answers the question (3 pts each).

7) The process of solute particles being surrounded by solvent particles is known as . 7) Fé
A) agglutination

iB) solvation

C) agglomeration
D) salutation
E) dehydration

8) In a saturated solution of a salt in water,
A) the rate of dissolution > the rate of crystalhzatlon
B) addition of more water causes massive crystallization
C) the rate of crystallization > the rate of dissolution

{Q)Sseed crystal addition may cause massive crystallization
\E) the rate of crystallization = the rate of dissolution
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9) Calculate the molality of a 10.0% (by mass) aqueous solution of hydrochloric acid. 9) ,9/ A
A)3.05m
B) 0.274 m
433 m
8)2‘74 m

E) The density of the solution is needed to solve the problem.

10) A.0-100 m solution of which one of the following solutes will have the lowest vapor pressure? 10) k ié
\A) NaCl 7
B) Al(ClO4)3
C) Ca(ClO4g)2

D) sucrose
E) KCIO4

11) A 1.35 m aqueous solution of compound X had a boiling point of 101.4°C. Which one of the m _E
following could be compound X? The boiling point elevation constant for water is 0.52°C /.
A) CgH1206 +
B) CH3CHpOH ‘%
C) NazPOy4
D) CaClp 3

i E }KCI

12) Colligative properties of solutions include all of the following except 12) Z B
A) depression of the freezing point of a solution upon addition of a solute to a solvent
B) the increase of reaction rates with increase in temperature
C) elevation of the boiling point of a solution upon addition of a solute to a solvent
D) depression of vapor pressure upon addition of a solute to a solvent
@an increase in the osmotic pressure of a solution upon the addition of more solute

13) Which one of the following is not a valid expression for the rate of the reaction below? 13) 5 =
4ANH3 + 707 —4NOy + 6HyO
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"E) All of the above are valid expressions of the reaction rate.
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14) Of the units below, are appropriate for a first- order reaction rate constant. 1)

AMs 1
@51
OM1s1
D) Lmol-1s-1
E) mol /L.
15) Which one of the following graphs shows the correct relationship between concentration and 15) g}
time for a reaction that is second order in [A]?
A)
' time
B)
[A]?
time
O
time
time
E)
time
16) As the temperature of a reaction is increased, the rate of the reaction increases because the 16)

A) reactant molecules collide less frequently and with greater energy per collision
B) activation energy is lowered

@reactant molecules collide more frequently and with greater energy per collision
D) reactant molecules collide less frequently

E) reactant molecules collide more frequently with less energy per collision




17) Which energy difference in the energy profile below corresponds to the activation energy for
the forward reaction?

Energy —

Reaction pathway

@x B)y Q) y-x ' D)x-y E) x+y

18) How does the reaction quotient of a reaction (Q) differ from the equilibrium constant (Keq) of the

same reaction?
A) K does not depend on the concentrations or partial pressures of reaction components.
Q is the same as Kgq when a reaction is at equilibrium.

©) Q does not depend on the concentrations or partial pressures of reaction components.
D) Keq does not change with temperature, whereas Q is temperature dependent.

E) Q does not change with temperature.

19) Given the following reaction at equilibrium, if K¢ = 6.44 x 102 at 230.0°C, Kp =

2NO (g) +02 (g) == 2NO2 (g) T - 0%.15 K
A e s ran L
A) 6.44x 105 0 - (24"
B) 2.66 x 106 Dn = ««Q
Q) 2.67 x 107 . =%
D)1.56 x 104 v LT By
E) 3.67 x 10" 2 y = "R

20) The equilibrium constant for reaction 1 is K. The equilibrium constant for reaction 2 is

(1) SO2(g) + (12) Oz (8) = SO3 (g)
(2) 2503 (5) == 2502 (g) + O2 (g)

A) 12K B) K2 0) -K2 D) 2K @1/1@

17) _A

18) ®

19 D

-+ C?OX 2-1
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21) The reaction below is exothermic:

21y 13

2507 (g) + O (g) = 2503 (g)

A
Le Chatelier's Principle predicts that
of SO3 (g) in the reaction container.

A) removing some oxygen
@ increasing the pressure
() increasing the volume of the container

D) decreasing the pressure
E) increasing the temperature

will result in an increase in the number of moles

22) The equlibrium reaction Co(HyO)g2+ (aq) (Pink) + 4 CI- (aq) <-> CoClyg 2- (ag) (Blue) + 6 HhO(l)  22) g;
turns pink when placed in ice water mixture but turns blue in hot water. The reaction, as shown,
is:

A) Nonthermic @ Endothermic
C) Exothermic D) Insufficient data

TRUE/FALSE. On the scantron, select answer 'A’ if the statement is true and 'B' if the statement is false (3 pts each).

23) The value of the boiling- point- elevation constant (Kp) depends on the identity of the solvent. {’i}@r F

24) Adding a nonvolatile solute to a solution decreases the vapor pressure of the solution. @or F

25) The half- life for a first order rate law depends on the starting concentration. T o@

26) Units of the rate constant of a reaction are independent of the overall reaction order. T oiiléf%

27) At constant temperature, reducing the volume of a gaseous equilibrium mixture causes the reactionto T orf}
shift in the direction that increases the number of moles of gas in the system.

28) The effect of a catalyst on a chemical reaction is to react with product, effectively removing it and T or; ﬁ,:
shifting the equilibrium to the right.




