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NAME: ANWER KEY
Exam #2



Questions 1-17 = 3.5 points each;   18-23 = 6 or 7 points each
1. As salt is added to water, what happens to the freezing point?

a) increases

b) decreases

c) does not change

2. Of the following compounds, which are expected to be highly soluble in water?

CF4
      CH3OH

SH2

CH3CH3
a) only CF4

b) CH3OH and SH2
c) only CH3CH3

d) CF4 and CH3CH3
3. You have two salt solutions. Solution #1 has a higher boiling point than Solution #2. Which has the higher melting point?
a) Solution #1
        b) Solution #2
c) You need to know the salt concentrations to answer this

Solution #1 has the more concentrated solute concentration, as indicated by its higher boiling point. As solute concentration increases, freezing point decreases, so Solution #1 has the lower freezing point. Therefore Solution #2 has the higher freezing point.
4. Soap is composed of surfactant molecules. Surfactant molecules are:

a) hydrophilic

b) hydrophobic
c) both hydrophilic and hydrophobic
5. What is the primary reason water and oil do not mix?
a) if they did, many strong hydrogen bonds would need to be broken

b) in order to do so, the water would need to first be vaporized, which requires too much energy

c) if they did, the entropy of water would decrease markedly

d) the intermolecular forces between the nonpolar molecules are too strong
6. Which of the following is not control the freezing point of a solution of an ionic compound dissolved in water?

(a) the mass of water

(d) the number of ions the salt produces when dissolved 


(b) the mass of solute

(e) the density of the solution

(c) the molar mass of solute

7. Which of the following best favors a reaction having a fast rate?


(a) low activation energy


(b) high activation energy


(c) low activation energy and high temperature

(d) high activation energy and high temperature


(e) high activation energy and low temperature


(f) low activation energy, high temperature, and positive (H
8. For a reaction with the rate law:  Rate = k[A]:  
(a)   a plot of ln[A] vs. time gives a straight line. 

(b)   a plot of 1/[A] vs. 1/time gives a straight line.

(c)    a plot of [A] vs. time gives a straight line. 

(d)   a plot of 1/[A] vs. time gives a straight line.  

(e)   a plot of log 
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 vs. 1/time gives a straight line.                   

9. The gas phase reaction C2H4 + Cl2 → C2H4Cl2 follows the rate law: Rate = k[C2H4] [Cl2]2.  If the concentration of C2H4 is doubled while the concentration of Cl2 remains constant, the initial rate of the reaction:

(a) increases by a factor of 4.

(b) decreases by a factor of 2.
(c)  increases by a factor of 2.
(d) increases by a factor of 1.5.

(e) remains constant.

10. What is a half-life?

(a) It is a special case when the rate constant equals one-half.  (i.e. k = 0.5)

(b) A period of time required for the concentration of a reactant to reduce to one-half its original value.

(c ) It is a rate law that is one-half order:  (ie. Rate = k[A]1/2)

(d) One half the time it takes for the reaction to go to completion.

(e) A period representing the amount of time required for an initial concentration of a reactant to reduce to 0.5 M.  
11. When the reversible reaction,  N2 + O2 
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 2 NO, has reached a state of dynamic equilibrium, which statement below is true? 

(a) Both the forward and reverse reactions stop completely and no more NO, N2 or O2 are produced.

(b) The rate of the forward reaction equals the rate of the reverse reaction.

(c) The rate constant of the forward reaction equals the rate constant of the reverse reaction.

12. Consider the system, 2 CH2Cl2(g)  
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  CH4(g)  +  CCl4(g), which has an equilibrium constant of       
      K = 2.4. If a system has:




[CH2Cl2] = 0.22 M




[CH4] = 1.64 M




[CCl4] = 0.58 M

then,
(a) the system is at equilibrium


(b) the system is not at equilibrium and will react to form more CH2Cl2

(c) the system is not at equilibrium and will react to form more CH4 and CCl4
Q is greater than K, so the reaction shifts to the left.
13. The following system is at equilibrium   CH4(g)  +  CCl4(g) 
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 2 CH2Cl2(g).

If CCl4 is removed from the sample, what will then happen to the concentrations of CH4 and of CH2Cl2?

(a) both [CH4] and [CH2Cl2] will increase

(b) both [CH4] and [CH2Cl2] will decrease

(c) [CH4] will decrease and [CH2Cl2] will increase

(d) [CH4] will increase and [CH2Cl2] will decrease

(e) [CH4] will remain constant and [CH2Cl2] will increase

The reaction shifts to the left.

14. A highly toxic pesticide decomposes in the soil via a first order rate law.  The rate constant for the decomposition is 0.0995 days-1.  How long will it take for it to decompose to 10% of its original concentration? In days.
(a) 0.0529 days
(b) 6.55 days
    (c) 9.08 days
(d) 18.9 days
     (e) 23.1 days
15. For the reaction 2 SO2Cl2(g) 
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 2 SO2(g) + Cl2(g)  , the expression  for Keq  is

(a) 
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(b) 
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Questions 16-17 use the following concentration-time plots. The black line represents reactants and the light gray line represents products. Answer with the correct letter.
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16. Which reaction goes to completion?





B
17. Which reaction has the smallest equilibrium constant?



A
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18.7
'he vapor pressure of the solvent, benzene , CeHg, is 73.03 mm Hg at 25°C.

Exactly 16.
wessy '13 grams of an unknown compound are dissolved in 1.920 mol of benzene, the vapor
ure of the solution is 70.85 mm Hg. The compound is nonvolatile and a non-electrolyte.
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19. Use the following information for the reaction: 2A+B—C lmu%{a(es were measured at different
molar concentrations

il Rate
Experiment 1l 8]
r i (molls) 4
1 Tox1o® Tox0® 53x10° 8, mR
orort 5 DTS YT BT
L 3 e [ 2oxmi | 1smae
4 2.0x10% 2.0x107 1.06 x10°

Whatis the order of tis reaction with respect to reactants [A] and (812
Whatis the value of the rate constant? B
Rade = fCRY

Reke _ 95"
- Sl ° - 0.053
& %. W 305" RS,

20. Consider the two-step mechanism for ozone decomposition:

5 step 1: Hp,»/f—m,o.}r
H; + ——H0+0z %,
< overall reaction
2Ha0;—> ak0 +0s

a. Write the overall reaction under the two steps.

oudocrdor

b What s the molecularity of step 22 )
c Ifthe firststep s slow, what s the rate law:  Rate:= f CHob )
==
4. Identify any catalysts (i none, write none): 2 :
T

e. Identify any intermediates (if none, write none):
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23. Butene isomerizes to form cyclobutane.

7 butene & cyclobutane K=60

S

1 sample of 1.00 M butene is placed in a lask and! allowed to react, what will [isobutens] be once:
equilirium s established?

Show your work,the ICE method must be used and presented correctly.
butene == cyelabubon
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