Chemistry 116: General Chemistry

Syracuse University Project Advance

Exam #1, Spring 2017
Name








Date 




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:  BrO3-  +  5Br-  +  6H+  (  3Br2  +  3H2O

     The value of   -  [BrO3-]   =  1.5 x 10-2  M / sec  at a given time.

                                   t

     What is the value of   -  [Br-]   at the same instant?




         t


A)  13  M / sec


B)  7.5 x 10-2  M / sec


C)  1.5  M / sec


D)  3.0  M / sec


E)  3.30  M / sec

2.  The isomerization of cyclopropane, C3H6 , to form propene is a first order reaction.  At 760 K,  

     85% of a sample of cyclopropane isomerizes to propene in 79.0 min.  Calculate the value of the 
      rate constant, k.

A)  3.66 x 10-2 min-1

B)  1.04 x 10-2 min-1

C)  2.42 min-1

D)  2.06 x 10-3 min-1

E)  2.40 x 10-2 min-1
3.  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

4.  A particular first order reaction has a rate constant of 0.33 min.-1.  How many minutes will it take for a  

      reactant concentration of 0.13 M to decrease to 0.088M?

A) 1.2

B) 1.4

C) 0.51

D) 0.13

E) none of the above

5.  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

6.
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

7. 
HCl and propene (CH3CHCH2) react in the gas phase:  

HCl  + CH3CHCH2   CH3CHClCH3

         The experimental rate law is:
Rate = k[HCl]3[CH3CHCH2]


Which of the following mechanisms is not eliminated as a possibility for this reaction?


A) HCl  +  CH3CHCH2   CH3CHClCH3 (single step)



B) HCl  +  CH3CHCH2   CH3CHCH3+  +  Cl-   CH3CHClCH3 (fast second step)



C) 2HCl    H+  +  HCl2-  (this step is the slowest)



        H+   +  HCl    H2Cl+


        H2Cl+  +  CH3CHCH2   CH3CHClCH3  +  H+


        HCl2-  +  H+    2HCl



D) All of these mechanisms are eliminated.



E)  All of these mechanisms are possible

8. 
Given the initial rate data below for a reaction between M and Z, determine the rate law.

	[M]0
	[Z]0
	Initial rate

	0.050
	0.050
	4.0 x 10-5

	0.10
	0.050
	8.0 x 10-5

	0.10
	0.10
	1.6 x 10-4




Rate =

A) k[M][Z]


B) k[M]2[Z]


C) k[M][Z]2


D) k[M]2[Z]2


E) 
k[M]

9.  The rate constant for a reaction at 40oC is exactly three times that at 20oC.  What is the energy of  

     activation for the reaction?

A)  3.00 kJ / mole


B)  366 kJ / mole


C)  41.9 kJ / mole


D)  3.20 kJ / mole


E)  none of these

10. 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.

11.
 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]

12.  A vessel containing X and Y was allowed to come to equilibrium according to the reaction 
       below.  When the vessel was heated, the concentration of X increased and Y decreased.  What is 
       the sign of H associated with this reaction? (THINK – Write it out!)

X  <<------>> Y

A) +

B) –

C) not enough information given to answer the question

13.
According to the equation below, when 1.00 mol C6H6 and 3.00 mol H2 are put into a 200 L container and allowed to reach equilibrium over a catalyst at an elevated temperature, the resulting mixture contains 0.137 mol C6H12.  What is the equilibrium amount of H2 in moles?


C6H6(g)  +  3H2(g)  <<------>>  C6H12(g)

A) 0.137

B) 0.411

C) 0.0457

D) 2.59

E) 2.86

14.  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

15. 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

16. The equilibrium, 2P2(g) <<------------>> P4(g), is exothermic in the forward direction.  In order to  

      maximize the concentration of P4, we should

A) increase temperature and volume


B) increase temperature and decrease volume

C) decrease temperature and increase volume


D) decrease temperature and volume

17.  At 250oC, the equilibrium constant Kp, for the reaction: PCl5 (g) ( ( PCl3 (g)  +  Cl2 (g) is 1.80.

       Enough PCl5 is put into the reaction vessel to give an initial pressure of 2.74 atm at 250oC.    

       Calculate the pressure of PCl5 after the system has reached equilibrium.



A)  1.50 atm

  

B)  1.24 atm



C)  4.24 atm



D)  0.94 atm



E)  1.12 atm

18.  For the following reaction at equilibrium, which one of the following will shift the position of the  

       equilibrium to the right (()?

2NOBr (g)  ( ( 2NO (g)  +  Br2 (l)  ;  Ho = 30 kJ



A)  increase the total pressure by decreasing the volume



B)  add more NO



C)  remove Br2


D)  lower the temperature



E)  none of these will shift the equilibrium to the right

19.  Consider the reaction:  H2 (g)  +  I2 (g)  ( (  2HI (g) ;  Kc = 50.2 at 445oC.


   If [H2]  =  [I2]  =  [HI]  =  1.75 x 10-3 M at 445oC, which one of the following statements is true?


A)  The system is at equilibrium



B)  The concentrations of HI and I2 will rise as the system moves towards equilibrium.



C)  The concentration of HI will rise as the system moves towards equilibrium.



D)  The concentrations of H2 and HI will fall as the system moves towards equilibrium.



E)  The concentrations of H2 and I2 will rise as the system moves towards equilibrium.

20.  For the following reactions:




A  +  2B  ( (  C                K1



           C  ( (  D  +  E       K2

        Then for the reaction  A  +  2B  ( (  D  +  E , Kc is given by



A)  Kc = K1  +  K2



B)  Kc  =  K1 / K2


C)  Kc = K1  -  K2


D)  Kc = K1  x  K2


E)  Kc = K2 / K1
21.  At 25oC, the value of Kp for the reaction of SO2 with O2 to produce SO3 is 3 x 1024 atm-1.

       What is the Kc for this equilibrium at 25oC?
2SO2 (g)  +  O2 (g)  ( (  2SO3 (g)



A)  3 x 1024  M-1


B)  5 x 1021  M-1


C)  2 x 1020  M-1


D)  5 x 1022  M-1


E)  7 x 1025  M-1

EC’s use the tabulated data below which are initial rate data for the reaction: SHOW ALL WORK


2{Fe(CN)6}3-  +  2I-  ------>  2{Fe(CN)6}4-  +  I2


Run
[{Fe(CN)6}3-]0

[I-]0
[{Fe(CN)6}4-]0

[I2]0
   Initial Rate (M/s]



1

0.01

0.01

0.01

0.01

1 x 10-5


2

0.01

0.02

0.01

0.01

2 x 10-5


3

0.02

0.02

0.01

0.01

8 x 10-5


4

0.02

0.02

0.02

0.01

8 x 10-5


5

0.02

0.02

0.02

0.02

8 x 10-5

What is the rate law formula for the above reaction?


What is the value of k? (Calculate)
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