Chemistry 116: General Chemistry

Syracuse University Project Advance

Exam #1, Spring 2015 (chap 14 + 15)
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The last page of this examination is a periodic table 

[Gas constant = 0.00831 kJ/mol K; 0.08206 L atm / mole K]
1)  For the reaction

6CH2O(aq) + 4NH3(aq) → (CH2)6N4(aq) + 6H2O(l)

the rate of the reaction may be expressed as 
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. What is an equivalent expression for the rate of the reaction?
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2)  The reaction rate constant for a particular second order reaction is 0.47 L/mol s.  If the initial concentration of reactant is 0.25 mol/L, how many seconds will it take for the concentration to decrease to 0.125 mol/L?

A) 8.5

B) 1.4

C) 3.7

D) 1.7

E) 0.47

3)   A chemical reaction that is first order in x is observed to have a rate constant of 1.2 x 10-2 s-1.  If the initial concentration of x is 2.0 M, what is the concentration of x after 200 s?

a)
0.18M

b)
0.55M

c)
1.0M

d)
6.0 x 10-3M

e)
1.7M

4)   Chlorine atoms photochemically derived from Freons help destroy stratospheric ozone in the two-step mechanism below.  We classify the respective species Cl and ClO for the overall balanced reaction as



Cl  +  O2    ClO  +  O2


ClO  +  O    Cl  +  O2
a) both catalysts

b) both intermediates

c) catalyst and intermediate

d) intermediate and catalyst

e) both activated complexes

5)  Consider the following hypothetical chemical reaction.




A  +  2B    E



The mechanism for this reaction is




1)
2A  +  B    C   
(slow)




2)
B  +  C    D
(fast)




3)
D    E
(fast)



which one of the following is the correct rate law for this reaction?

A)
Rate = k[A][B]

B)
Rate = k[A][E]

C)
Rate = k[A]2[B]

D)
Rate = k[D][B]

E)
Rate = k[A][B]2
6)  Nitric oxide reacts with hydrogen to give nitrous oxide, N2O, and water.  



2 NO(g)  +  H2(g)  ------>  N2O(g)  +  H2O(g)


In a series of experiments, the following initial rates of disappearance of NO were obtained:






Initial Concentrations

        Initial rate of Reaction of NO





NO


H2









Exp. 1

6.4 x 10-3 M

2.2 x 10-3 M

2.5 x 10-5 M/s



Exp. 2

12.8 x 10-3 M

2.2 x 10-3 M

1.0 x 10-4 M/s



Exp. 3

6.4 x 10-3 M

4.5 x 10-3 M

5.0 x 10-5 M/s


The rate expression for this reaction is:



(a)
rate = k[NO][H2]



(b)
rate = k[[NO]2[H2]



(c)
rate = k[NO][H2]2


(d)
rate = k[NO]2[H2]2


(e)
rate = k[NO]2
7)  Which of the following indicates that a reaction is first-order?

A)
The reaction slows down as time goes on.

B)
The half-life remains constant as time goes on.

C)
The reaction is faster at higher temperature.

D)
The reaction has only one type of reactant.

E)
The rate remains constant when one reactant concentration is doubled.

8)  In order to find the activation energy for a reaction, one needs to plot

A) ln[A] vs. 1/T


B) ln(2)/k vs. t


C) 1/[A] vs. t


D) ln k vs. 1/T


E)  [A] vs. T
9)  For the second order reaction 2A ( B  +  C  with a rate constant of 1.2 x 10-2 L/mol s, calculate the half-life when the initial concentration is 0.30 mol/L.

a)  0.0011 s

b ) 25 s

c)  58 s

d)  4.6 m

e)  7.2 m

10)  Consider the first-order reaction for the decomposition of sulfuryl chloride gas, SO2Cl2(g)



SO2Cl2(g)  ------>  SO2(g)  +  Cl2(g)


If it takes 6.30 x 104 seconds for 74% of the sample of SO2Cl2(g) to decompose at 320° C, what is the rate constant for this reaction at 320°C?

a)  2.14 x 10-5/s

b)  1.10 x 10-5/s

c)  4.36 x 10-4/s

d)  2.18 x 10-4/s

e)  none of the above

 11)  In a chemical reaction at constant temperature, the addition of a catalyst

(a)
affects the equilibrium constant.

(b)
increases the fraction of molecules with more than a given kinetic energy.

(c)
decreases the energy released in the chemical reaction.

(d)
increases the concentration of the products at equilibrium

(e)
provides an alternate pathway with a different activation energy.

12)  The isomerization of cyclopropane to propylene is a first-order process with a half-life of 19 minutes at 500 °C. The time it takes for the partial pressure of cyclopropane to decrease from 1.0 atmosphere to 0.125 atmosphere at 500 °C is closest to
a) 38 minutes
b) 57 minutes
c) 76 minutes
d) 152 minutes
e) 190 minutes
13)  At equilibrium

A) All chemical processes have ceased.

B) The rate of the forward reaction equals the rate of the reverse reaction.

C) The rate constant for the forward reaction equals that of the reverse reaction.

D) Both the rate of the forward reaction equals that of the reverse reaction and the rate constant.for the forward reaction equals that of the reverse reaction.

E) None of the above.

14)
 Which is the correct expression for Kc for the following equilibrium?

Al​2(SO3)3(s) + 6HCl(g)  <<------------>>  2AlCl3(s) + 3H2O(l) + 3SO2(g)


A) [AlCl3]2[H2O]3[SO2]3 / [Al​2(SO3)3][HCl]6

B) [H2O]3[SO2]3 / [HCl]6

C) [SO2]3 / [HCl]6

D) [AlCl3]2[H2O]3(PSO2)3 / [Al​2(SO3)3](PHCl)6

E) [AlCl3]2[H2O]3 / [Al​2(SO3)3]

15)  Consider the reaction



2 NO(g)  <======>  N2(g)  +  O2(g) with Kc = 2,500 at 2000K


For the following related reaction, NO(g)  <======>  1/2 N2(g)  +  1/2 O2(g) at 2000K, What is the value of Kc for this related reaction.

a)
2500

b)
1250

c)
625

d)
125

e)
50

16)  In which reaction will the point of equilibrium shift to the left when the pressure on the system is increased?

(a) C(s)  +  O2(g)  <------>  CO2(g) 

(b) CaCO3(s)  <------>  CaO(s)  +  CO2(g) 

(c) 2Mg(s)  +  O2(g)  <------>  2MgO(s) 

(d) 2H2(g)  +  O2(g)  <------>  2H2O(g)

17)  0.50 mol of I2 and 0.50 mol of Br2 are placed in a 1.00 L flask and allowed to reach equilibrium.  At equilibrium, the flask contains 0.84 mol of IBr.  What is the value of Kc for this reaction?


I2(g)  +  Br2(g)  <<------>>  2IBr(g)

a)  11

b)  4.0

c)  110

d)  6.1

e)  none of the above

18)  An equilibrium constant with a large magnitude indicates that a system favors 

 when it reaches equilibrium.

XX. A)
reactants

XXI. B)
products

XXII. C)
neither products nor reactants

19)  At a given temperature, the reaction shown below is at equilibrium when 
[CS2] = 0.050 M, [Cl2] = 0.25 M, [CCl4] = 0.15 M, and [S2Cl2] = 0.35 M.  
What would be the direction of the reaction when the reactants and products have the following concentrations: [CS2] = 0.15 M, [Cl2] = 0.20 M, [CCl4] = 0.30 M, and [S2Cl2] = 0.28M?



CS2(g)  +  3Cl2(g)  <======>  CCl4(g)  +  S2Cl2(g)

a)  to the right

b)  to the left

c)  no change

d)  cannot predict unless we know the temperature

e)  cannot predict unless we know whether the reaction is exo- or endothermic.

20)  Phosphorus pentachloride, PCl5, decomposes when heated according to the following equation:



PCl5(g)  <======>  PCl3(g)  +  Cl2(g)


If the initial concentration of PCl5 is 1.00 mol/L, what is the equilibrium concentration of PCl3 at 160° C if the equilibrium constant (Kc) is 0.0211 at 160° C?

a)  0.135 M

b)  0.156 M

c)  0.844 M

d)  0.865 M

e)  0.932 M

21) Increasing the temperature increases the reaction rate.  This is best explained by a(n)

a) new reaction path  b) higher activation energy  c) increased concentration of reactants

d) increased number of effective collisions  e) increased kinetic energy

22)
For the following reaction



N2(g)  +  3 H2(g)  <======>  2 NH3(g)


The equilibrium mixture of gases at 472° C was analyzed and found to contain 0.1207 M H2, 0.0402 M N2, and 0.0027 M NH3.  What is Kp at 472° C?

a)  9.7
b)  0.103

c)  2.6 x 10-3
d)  2.8 x 10-5
e)  6.9 x 10-5
23) The rate constants for the first-order decomposition of a compound are 5.50 × 10–4 s-1 at 39°C and 2.32 × 10–3 s-1 at 56°C. What is the value of the activation energy for this reaction?  
(R = 8.31 J/(mol · K))

a) 0.704 kJ/mol

b) 72.2 kJ/mol

c) 1.54 kJ/mol

d) 0.667 kJ/mol

e) 31.4 kJ/mol
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