Chemistry C101
Examination #3

Directions:

Spring 2002

1.  Both your name and identification number must be included and balloons properly darkened. Any

errors may result in a point penalty.

2. Choose the best answer in each of the following. Using a #2 pencil, fill in the corresponding balloon on

your scoring sheet.

3. Print your name and your recitation time and day on the top of this exam booklet. YOU MUST TURN IN

THIS BOOKLET WITH YOUR ANSWER SHEET!

DG =DH-TDS PV = nRT

Avogadro’s number: =6.023 " 107

NA
1 mole of an ideal gas at STP occupies 22.4 L

For water: Heat of fusion is 79.7 cal/g
Heat of vaporization is 540 cal/g

P.V./T, =PV, /T,
R = 0.0821 L-atm/mol-K
1 atm = 760 mm Hg = 760 torr

For water: Spec. heat is 1.0 cal/g°C
heat = mCDT
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Exothermic means

a. heat is a product and DH < 0.
b heat is a reactant and DH < 0.
c heat is a product and DH > 0.
d. heat is a reactant and DH > 0.
e DG > 0.

Which of the following is likely true for the reaction below?

CsHsOH(g) + 7 0,(g) ® 6 CO,(g) + 3H,0(9)
exothermic and entropy increases
endothermic and entropy increases
exothermic and entropy decreases

S

endothermic and entropy decreases
e. DH=0and DS=0

Which of the following conditions will result in a spontaneous reaction regardless of the
temperature?

DH<0and DS<0
DH>0and DS<0
DH<0and DS>0
DH>0and DS>0
DH>0and DS=0
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When a liquid evaporates

a. entropy increases and heat is absorbed.
b. entropy increases and heat is released.
C. entropy decreases and heat is absorbed.
d. entropy decreases and heat is released.
e. DS and DH are both zero.

A flask contains the following gases:

Xe CH, N, He

I I 1 v
Arrange the gases in order of increasing average speed.

I<li<li<NV

V<<l <l
Nn<i<vV<I
IV<ii<I<lIl

©00 o

I<i<l<V



Use the following reaction for problems 6 - 8.
2N, (@) *+50,(9) = 2N,0;(9)

6. The equilibrium expression for the above reaction is
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7. In the above equilibrium, increasing the pressure in the reaction vessel has which of the
following consequences?
a. More oxygen will form.
b. More nitrogen will form.
C. The equilibrium shifts to the left.
d. The equilibrium shifts to the right.
e. The value of the equilibrium constant is increased.
8. In the above equilibrium, removing N,O, from the reaction vessel has which of the
following consequences?
a. More oxygen will form.
b More nitrogen will form.
C. The equilibrium shifts to the left.
d. The equilibrium shifts to the right.
e The value of the equilibrium constant is increased.
9. Which of the following best represents the behavior of V and n for an ideal gas when both
pressure (P) and amount (T) are fixed?
I 1 i \%
n n n n

|

1

1l

IV

none of the above
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Consider the following energy diagram for questions 10 through 12. The units and
tick marks on the y-axis are kcal.
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10. The free energy change for this reaction is
a. 2 kcal
b. -2 kcal
C. 5 kcal
d. -5 kcal
e. -7 kcal
11. In the forward direction, this reaction is and the activation energy is
a. spontaneous, 2 kcal
b. nonspontaneous, -2 kcal
C. spontaneous, 5 kcal
d. nonspontaneous, -5 kcal
e. spontaneous, 7 kcal
12. This reaction would occur more quickly
a. at an elevated temperature.
b. at a lower temperature.
C. in the presence of a catalyst.
d. aandc
e. b and c
13.  What is the volume of 2 moles of neon gas at 0°C and 1 atm?
a. 224 L
b. 448 L
C. 67.2 L
d. 11.2 L
e. 336 L



14.

15.

16.

17.

18.

Based on the reaction shown, which of the following is true?
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N, (g)+ O, (9) ® 2 NO (9) DH = 43.2 kcal

43.2 kcal are consumed when 1.00 g of N, reacts.

43.2 kcal are consumed when 1.00 g of O, reacts.

43.2 kcal are consumed when 1.00 mol of N, reacts.

43.2 kcal are consumed when 1.00 mol of NO is produced
43.2 kcal are released when 1.00 mol of NO is produced.

What is the total amount of heat needed to boil 10.0 g of water that is initially at 50.0°C?
(Hint: Two separate calculations are necessary! See the front of the exam for useful data.)

a.

b
C.
d.
e

0.50 kcal
1.3 kcal
4.9 kcal
5.4 kcal
5.9 kcal

Which of the following intermolecular forces are present in a sample of acetone?
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I
H—C—C—C—H

I—-0O-—T
I—-0O-—T

only hydrogen-bonding forces

only dipole-dipole forces

only London dispersion forces
hydrogen-bonding and dipole-dipole forces
London dispersion and dipole-dipole forces

Water is rather unique because

® 2 0o T o > ® Q0 T 2

of its surprisingly high boiling point.

of its high heat of vaporization.

of its high specific heat.

the density of water in the solid state is less than the density in the liquid state.
all of the above.

gas (4.0 mol) occupies 3.00 L at 200.0 K. What is the pressure?

12 atm

22 atm

90 atm

273 atm

4.9 10° atm



19.

20.

21.

22.

23.

24.

A flask contains 0.80 L of helium and 0.20 L of neon at 2.0 atm. What is the partial pressure
of helium? Hint: Remember the total of the partial pressures equals the total pressure.

a. 2.0 atm
b. 1.6 atm
C. 1.2 atm
d. 0.8 atm
e. 0.4 atm

Suppose 250 mL of a solution contains 20. g of CaO. What is its w/v %?
8% (w/v)

16% (w/v)

24% (w/v)

32% (w/v)

64% (W/v)
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The addition of a soluble, non-volatile solute, such as KI, to water
lowers its boiling point.

raises its freezing point.

decreases its conductivity.

increases its vapor pressure.

decreases its vapor pressure.
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A gas in a 2.0 liter container with rigid walls is initially at 300. K and a pressure of 3.0 atm. If
the gas is warmed to 400. K, what is the pressure inside the container?

a. 0.5 atm
b. 1.0 atm
C. 2.0 atm
d. 4.0 atm
e. 8.0 atm

A sample of gas occupies 200 mL at 300 K. What is the temperature if the gas occupies a
volume of 500 mL?

a. 60.0 K
b. 120. K
c 273 K
d. 333K
e. 750 K

If red blood cells are placed in a liquid and the cells neither swell nor shrink, we can
conclude that the liquid is

a. isotonic.

b. hypotonic.
C. hypertonic.
d. pure water.
e. isoelectronic.



25.

26.

217.

28.

29.

30.

The volume of solute in mL, divided by the volume of solution in mL, expressed as a
percent, is the concentration unit that is abbreviated

a. M

b. w/v %
C. v/iv %
d. w/w %
e. ppm
Which of the following, when placed in water, is a strong electrolyte?
a. CH,OH
b. BaSO,
c Na,PO,
d. PbClI,
e. sugar

Since pressure and temperature are directly proportional to each other (for a fixed amount
of gas at constant volume) we mathematically say that

a. P =k(1/T)
b. P=kT

C. PT =k

d. 1/k = (P)(T)
e. P.T,=P,T,

Which of the following is likely to be a soluble combination (at least to some significant
extent)?

a. CCl, and water

b CaCl, and CCl,

C. KCl and octane (CgH,y)
d. K,SO, and CCl,

e CBr, and CCl,

Sodium bicarbonate is only somewhat soluble in water, such that a solution of NaHCO, in
water that is 9.6% (w/v) is a saturated solution. Which of the following is (are) true?

a. A solution prepared by combining 5 g of NaHCO, and 100 mL of water is saturated.

b. Adding sodium chloride to a NaHCO, solution will increase the Na" concentration
in the solution.

C. Adding additional sodium bicarbonate to an already saturated solution will cause a
further reduction in the vapor pressure of the solution.

d. A saturated solution always has excess solid present.

e. all of the above

If 500 mL of 2.5 M KF solution were evaporated to dryness, how many grams of the KF salt
would be recovered?

a 2549
b. 739
C. 1164
d 739

e 130 g



31.

32.

33.

34.

35.

36.

If 100 mL of 1.0 M CaCl, and 300 mL of water are combined, what is the approximate
chloride ion concentration in the resulting solution?

a. 0.33 M
b. 0.25M
C. 0.50 M
d. 3.0M
e. 40M

If 500 mL of water were added to 500 mL of 0.50 M silver nitrate, what would be the
approximate concentration of the resulting solution?

a. 0.05 M
b. 0.25 M
C. 0.50 M
d. 0.75 M
e. 1.0M

Which one of the following, when prepared as a 0.1M solution in water, would have its
freezing point depressed the most relative to pure water?

a. NacCl
b. glucose
C. CacCl,
d. Ki
e. Csl
How many grams of salt are needed to make 300. mL of a solution that is 3.0% (w/v)?
a. 0.18 g
b. 0.90¢g
C. 3.0g
d. 9.0¢g
e. 159
Place the following in order of increasing boiling point.
NH, H,O Ne NO
I I Il v
a. <1 <Il <IV
b. IV < Il <1l <1
C. < 1n<I<iv
d. < Iv<1<l
e. <1 <I<1Iv

Which of the following is capable of hydrogen-bonding?

a. CBr,

b. CH,OH
C. CHCI,
d. HCN
e. H,



37.

38.

39.

40.

What is the molarity of a solution prepared by dissolving 80.0 g of NaOH in water and
diluting until the total volume is 1.0 L?

a. 0.5 M

b. 1M

C. 2M

d. 4 M

e. 8 M

A reaction is certainly spontaneous if
a. LS is positive.
b. LS is negative.
C. DH is positive.
d. DG is positive.
e. DG is negative.

The figure below shows a beaker containing 600 mL of an aqueous solution with solute

=

molecules represented by spheres.

If a 200 mL sample is transferred to an empty beaker, and then 400 mL of pure water is
added to the 200 mL that was transferred, which picture below best represents the

resulting solution?
bl ﬁ Cl

a.
d. e

Relative to pure solvent, a solution containing a non-volatile solute has a vapor

pressure and a boiling point.

a. lower, higher

b lower, lower

C. higher, lower

d. higher, higher

e none of the above



