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CHEMISTRY 1420 SECOND EXAM 100 POINTS

Each multiple choice test question is worth 3 points. Read each question very
carefully. There is no partial credit for the multiple choice test questions. The four
numerical questions on the exam are worth 10 points each. On the four numerical
questions (i.e., non-multiple choice questions) partial credit will be past upon the work
shown. NOTE: TO RECEIVE PARTIAL CREDIT FOR ANY NON-MULTIPLE

CHOICE PROBLEM, THE WORK SHOWN MUST BE CONSISTENT WITH
THE ANSWER GIVEN! ‘

Question 1:  Which of the following mathematical relationships is true for the reaction of
SiH4 gas with oxygen gas to solid SiO, and water vapor

SiHagas) +2 Og(gasy <wemmmmmam > SiOssotiy + 2 H20O(gas)
L] ' ‘
[The double arrow <-------- > indicates an tquilibrium sign.]
(a) K' _ [Sl()z]["Z‘{ZCD]2 , . l ) . . '
T SHIOT " |
[SiH, [0, |
b K o=
® K isioumor

_ 5,07
) K. = O,

[O,]
d K =720 _
() ¢ [H,07

¥

(e) None of the above expressions are correct

Question 2: What is the equilibrium constant for the reaction of graphite with hydrogen
gas to form methane?

_ AT
(a) Kc - [CH4]



(®)

()

(d)

(e),

K = ;
[H,]
k. ULTIC S
[CH,] ‘
oA .
©[H,FIC) !

None of the above answers are correct

Question 3: The equilibrium experimental equilibrium concentrations that were
determined for the dimerization of NO, (gas) to form N,O4 (gas)

" 2 NOg(gasy  Semeeemmnee- > N204(gas)

Are [NO;] = 0.05 Molar and [N,04] = 1.50 Molar. What is the numerical value of K¢ 7

(a)

(b)
(c)
(d)
(e)

600 *
0.0033333

0.00001111

6 x 10°

9x 10*

Question 4: Which of the following statements is not true

(a)

(b)

(c)

At equilibrium the rate of the forward reaction exactly equals the rate of the
reverse reaction

For a specific reaction at a specific temperature, the equilibrium will be the same
no matter what the direction of approach to equilibrium

If there is an increase in entropy when a reaction occurs, this factor favors the
products

[



(e)

]

If a system is at equilibrium and the conditions are changed so that the system is
no longer at equilibrium, the system will react to give a new equilibrium in a way
that partially counteracts the change.

For an exothermic reaction, the reaction will become more product-favored at a
higher temperature

‘Question 5: Le Chatelier’s Principle states

(a)

(b)

(c)

C))

(e

If two chemical reactions can be assumed to a third reaction, the equilibrium
constant for the overall reaction equals the product of the equilibrium constants
that were summed b

If a system is at equilibrium and the conditions are changed so that the system is
no longer at equilibrium, the system will react to give a new equilibrium in a way
that partially counteracts the change.

That in proposing any reaction mechanism, the proposed steps must always sum
to give the overall chemical reaction

The solubility of a gas in a liquid is directly proportional to the pressure of the gas
above the solution.

states that a catalyst affects the rate of the reaction by decreasing the energy of
activation for the forward reaction )

Question 6: Which of the following solutions has the lowest boiling point temperature?

(a)
(b)
(c)
(d)
(e)

a 0.10 molal NaCl solution

a 0.10 molal NaNOQj solution

a 0.10 molal sugar solution

a 0.10 molal Ca(NO,), solution

All of the above solutions have the same freezing point temperature

Question 7: Consider the following equilibrium

(a)

N204(gas) Lmstom e > 2 NO2{gas) AH =+ 572 kJ

which is established in a 4.0 liter container at 50 °C. Which of the following will
not cause the equilibrium to shift to the left-hand side?

Decreasing the temperature to 25 °C



(b)
(€)
(d
(€)

Addition of NO; gas ’ ' |
Decreasing the volume to 1 liter
Increasing the volume to 8 liters

Removal of N,O4 gas

Question 8: 'What is the mo Jality of a solution prepared by dissolving 16 grams of NaCl

(@
(b)
(c)
(d)
O

in 750 grams of distilled water.

0.1822 molal |
0.3645 molal

0.7290

A

0.0003645 ‘

Cannot be calculated unless one knows the density of water

Question 9: Which of the fo]]owmg statemnents is true fo the equilibrium 1nvolvmg the

(a)

(b)

(d)

(e)

formation'of ammonia gas from nitrogen arld hydrogen gas.
Naggasy + 3 Hageas) Cmmmmee > 2 NHS(gas) AH=-922k]

Decreasing the volume of the reaction container would shift the reaction to the
right-hand side, while a decrease in the temperature would shift the reaction to the
left-hand side

Increasing the volume of the reaction container would shift the reaction to the
right-hand side, while a decrease in the temperature would shift the reaction to the
left-hand side :

Increasing the.volume of the reaction container would shift the reaction to the
right-hand side, while an increase in the temperature would shift the reaction to
the left-hand side

Decreasing the volume of the reaction container would shift the reaction to the
right-hand side, while an increase in the temperature would shift the reaction to
the left-hand side

The chemical equilibrium would be not be affected by changes of temperature or
volume of the reaction container



i
'

Question 10: Given the following information

2 Hageyy + Opgag) <omomomm- > 2 HyO(gas) | K. = 500

2 H30a5) + Ozgag) <---rmmme- > 2 H202(gas) ' Ke =125

What is the equilibrium constant for the following reaction

(a)
(b)

(c)

(d)
(€)

2 Hy(gasy + 2 Ogag) <ommmmmnm > 2 HaOx(gas)

Ko = 250 ,
K, = 12500 |
Ke=20

Ke=0.894

K.=1.118

Question 11: Distilled water freezes at a ternperature 0 °C and has a vapor pressure of

(2)

(b)

(c)

(d)

(e)

25.8 mm Hg at 25 °C. Which of the following statements is true

. The freezing point temperature of a 0.1 molal sugar solution is below 0 °C and the

vapor pressure of water above a 0.1 molal sugdr solution is less than 25.8 mm Hg
at 25 °C.

The freezing point temperature of a 0.1 molal sugar solution is above 0 °C and the
vapor pressure of water above a 0.1 molal sugar solution is less than 25.8 mm Hg
at 25 OC. N

The freezing point temperature of a 0.1 molal sugar solution is below 0 °C and the
vapor pressure of water above a 0.1 molal sugar solution is greater than 25.8 mm
Hg at 25 °C.

The freezing point temperature of a 0.1 molal sugar solution is above 0 °C and the
vapor pressure of water above a 0.1 molal sugar solution is greater than 25.8 mm
Hg at 25 °C.

The freezing point temperature of a 0.1 molal sugar solution is exactly 0 °C and

the vapor pressure of water above a 0.1 molal sugar solution is exactly 25.8 mm
Hg at 25 °C.

Question 12: What is the boiling point of an aqueous 0.20 molal Ca(NO3); solution at

760 mm of Hg. The boiling point elevation constant of water is kpp = 0.52

°C/molal.



(@  100.104°C _ ' ‘

1) 100.000 °C

(c) 100.208 °C

(d  100.312°C

()  99.688°C

Question 13: Which of the following solutions has the highest boiling point ten;perature?
(8)  a0.10 molal NaCl solution |
(b) a 0.10 molal NaNOj solution
(c) a 0.10 molal sugar solution

(d) a'0.10 molal Ca(NO;); solution

(e) All of the above solutions have the same boﬂmg point temperature S

in \

Question 14: How many mls of 18 Molar HZSO4 would be needed to prepare 250 mls of
0.300 Molar H;S0, solution?

(a)  3.00 mls

(b) 0.002009 liters

{c) 8.34 mls | \
(d) 4,17 mls
(e) Cannot be calculated from the information given

Question 15: The following chemical reaction occurs in a closed container
2 Hoggas) + Naggas) <e=m----- > NoHaqeas) + 1922 kJ

Which of the following changes would not cause the chemical equilibrium to shift
to the left-hand side

(a) removal of Hz gas

(b) addition of N,H, gas



(©)
(d)
(e)

addition of a catalyst
increasing the volume of the container

increasing the temperature of the gas mixture

Question 16: Which of the following is not a colligative property

(a)
(b)
()
(d)
(e)

basicit'y

boiling point elevation
freezing point depression
osmotic pressure

vapor pressure lowering
1

Question }7: How many grams of copper ire in 150 grams of a copper alloy that has a

(a)
(b)
(©
(d)
(e)

composition of 80.0 % copper by mass, 12.5 % zinc by mass and 7.5 % iron by
mass. [ i

1
I

53.33 grams
80 grams
120 grams
100 grams

Cannot be determined from the information given. One would need to the
molecular formula of the alloy to calculate the number of grams of Copper.

Question 18: The partial pressure-based equilibrium constant for the reaction of water

(a)
(b)

vapor and oxygen gas to form hydrogen peroxide
2 Hzo(gas) + Oz(gas) Lo = 2 HZOZ(gas)

Is equal to K. = 0.175 at 75 °C. What is the numerical value of the equilibrium
constant expressed in terms of pressure, K, ?

Kp=10.175

Kp = 5.000



(c)
(d)
(e)

K,=143.8
Kp=6.125x 107

K,=2.144x 10"

Question 19: The partial pressure-based equilibrium constant for the reaction of nitrogen

@)

(b)
(c)
(d)
(e)

Question 20: Osmosis involves the

(a)

(b)

()

(d)

(e)

gas and oxygen gas to form nitric oxide
Nogasy + Oogas) <omommo-e- > 2 NOgas)

Is equal to K, = 0.175 at 75 °C. What is the numerical value of the equilibrium
constant expressed in terms of pressure, K. ?

Ke=10.175
K= 5.000
Ke=1438

K.=6.125x 107

K.=2.144x 10™

Movement of solvent through a semipermeable membrane from a region of lower
solute concentration (higher solvent concentrations) to a region of higher solute

solute concentration (lower solvent concentrations)
L

The attraction between solute and solvent molecules that causes an increase in the
viscosity of the solution as one decreases the solution temperature.

Statement that if a system is at equilibrium and the conditions are changed so that
there is no longer an equilibrium, the system will react to reach a new equilibrium

in a way that partially counteracts the change.

complex manner in which a catalyst affects the rate of a reaction, but not the
equilibrium concentrations

None of the above staternents are true



'NUMERICAL (NON-MULTIPLE CHOICE) QUESTIONS: Each numerical question is
worth 10 points. Remember partial credit is based on the work shown, and to receive
partial credit the work must be consistent with the answer shown.

Question 21 (10 points)

'Calculate the boiling point temperature of a solution of 4.00 grams of urea, CO(NH,),,
- dissolved in 95.0 grams of water. The freezing point depression constant for water is kp
=0.52 °C/molal. Note: Urea does not jonize. :



Question 22 (10 points)

The osmotic p'ressure of a solution prepared by adding 0,184 grams of a protein to 1.5
liters of distilled water is 3.14 mm of Hg at 25 oC. What is the molar mass of the
protein? L

L]

10



Question 23 (10 Points)
The equilibrium constant for the reaction
Ha(gas) + Braggss) <-------->2 HBrgas)

is K¢ =100.0 at 745 K. When 2 mole of Br; and 2 mole of H, are allowed to equilibrate
at 745 K in a flask of volume 5.00 liters, what amount (in moles) of HBr will be
produced?

11



Question 24 (10 Points)
Nitrosyl chloride, NOCI, decomposes to NO and Cl, at high temperature
2 NOCligagy  <--enm-- 2> 2 NO(gas) + C]z(ga_g)

Suppose that 2.00 moles of NOCl is placed in a 2.00 liter flask and the temperature is

' raised to 450 °C. When equilibrium has been established 0.96 moles of NO is present.

Calculate the moIar:ty -based equilibrium constant, Kc, for the decomposition reaction
from the data given.

12
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