Chemistry 116: General Chemistry

Syracuse University Project Advance

Spring 2015 Exam #3

Name







Date 



1. For the following reaction at 298 K

[image: image1.emf]
(H( = -26.9 x 103 J and = (S( = 11.3 J/K. What is (G( for the reaction in kJ?
A. –50.6 kJ/mol
B. –30.3 kJ/mol 

C. 18.4 kJ/mol

D. 50.6 kJ/mol 

E. 102 kJ/mol
2. A reaction with (H( < 0 and (S( > 0 is most likely 

A. spontaneous at any temperature 

B. not spontaneous at any temperature

C. spontaneous at low temperatures but not at high temperatures

D. not spontaneous at low temperatures but spontaneous at high temperatures

E. unpredictable in its spontaneity

3. For the freezing of liquid water at -10˚C, what are the signs of H,S, and G?
A. H positive,S negative, and G zero
B. H negative,S positive, and G zero
C. H negative,S positive, and G negative
D. H positive,S negative, and G negative
E. H negative,S negative, and G negative
4. If G˚ > 0 for the reaction A [image: image2.wmf] B, one can then conclude that
A. there will be more A than B at equilibrium

B. there will be more B than A at equilibrium

C. there will be only A at equilibrium

D. there will be only B at equilibrium

E. we also need S˚ in order to predict the equilibrium distribution
5. Which of the following has the LOWEST value of the absolute entropy per mole?

A. gaseous sodium at 900°C and 1 atm

B. gaseous sodium at 900°C and 0.5 atm

C. liquid sodium at 100°C

D. solid sodium at 30°C

E. a solid solution of sodium in potassium at 30°C

6. Which of the following processes would be expected to have a positive[image: image3.wmf]D

S

value?

A. I2(g)  [image: image4.wmf]¾

®

¾

  I2(s)

B. 2NO(g) + O2(g)  [image: image5.wmf]¾

®

¾

  2NO2(g)

C. 2ClBr(g) [image: image6.wmf]¾

®

¾

  Cl2(g) + Br2(g)

D. NH4HS(s) [image: image7.wmf]¾
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¾

  NH3(g) + H2S(g)

E. 2H2(g) + O2(g)  [image: image8.wmf]¾

®

¾

  2H2O(g)

7. Which of the following has a non-zero (value other than zero) free energy of formation (Gof)?

A. N2(g)

B. S8(s)  (Sulfur)
C. Fe(l)

D. Br2(l)

E. Hg(l)

8. The following reaction has G˚ = 42.6 kJ/mol at 25˚C.  What is Ka for the acid HB?


HB(aq) + H2O(l) [image: image9.wmf] B-(aq) + H3O+(aq)
A. -17.2

B. 3.41 ( 10-8
C. 1.13 ( 10-5
D. 1.63

E. 14.0
9. For a certain hypothetical reaction at 300K, (H° = 100 kJ/mol and 
(S° = 0.500 kJ/(mol • K).  Calculate (G° for this reaction.


(a)  250 kJ/mol


(b)  150 kJ/mol


(c)  50 kJ/mol



(d)  -50 kJ/mol


(e)  -250 kJ/mol
10. Calculate (G° for the reaction




SO2(g) + 
[image: image10.wmf]  
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O2(g) ( SO3(g)


(G°f  SO2 = -300.4 kJ/mol; (G°f  SO3 = -370.4 kJ/mol


(a)
-70.0 kJ


(b)
-670.8 kJ


(c)
-140.0 kJ


(d)
+140 kJ


(e)
+70.0 kJ
11. Which of the following compounds has the highest entropy in J/(mol • K) at 298 K?


(a)
H2O(l)


(b)
CaCO3(s)


(c)
CH3OH(l)


(d)
CO(g)


(e)
SiO2(s)

12. For the reaction: 3 C(s)  +  4 H2(g)  <======>  C3H8(g)




S° = -29 J/(mol K)




H° = -103.8 kJ/mol


Calculate the equilibrium constant at 25° C for the reaction above.



(a)
1.0



(b)
1.4 x 104


(c)
4.7 x 1016


(d)
3.7 x 1019


(e)
2.1 x 1032
13. What is the minimum temperature required for the spontaneous conversion of CCl4(g) when H° is 573 kJ/mol and S° is 1640 J/(mol K)

(a)  76° C

(b)  89° C

(c)  189° C

(d)  215° C

(e)  349° C
14. Consider the following table of thermodynamic data.  
      All values are tabulated for 25° C.



Substance
Gf° (kJ/mol)
S° (J/molK)


C2H2(g)
209
201



C2H4(g)
68
219



C2H6(g)
-33
230



H2(g)
0
131



H2O(g)
-229
189



C2H5OH(l)
-175
161

What is the value of H° (in kJ) for the reaction described below.  Assume the reaction is performed at 25° C



C2H2(g)  +  2H2(g)  ------------->  C2H6(g)

A) -173

B) 236

C) -311

D) -248

E) 209

15.  An oxidation-reduction reaction is one that involves at least one change of 

A. formal charge.

B. oxidation potential.

C. oxidation state.

D. atomic number.

E. polarity.
16.  What process occurs at a cathode?

A. oxidation


B. reduction


C. oxidation and/or reduction

D. neither oxidation nor reduction

17.  Which of the following statements, referring to the reaction below, is correct?

N2(g)  +  3Cl2(g)    2NCl3(g)

A) The N2 is an oxidizing agent and the Cl2 is a reducing agent.

B) The Cl2 is an oxidizing agent and the N2 is a reducing agent.

C) Both N2 and Cl2 are oxidizing agents.

D) Both N2 and Cl2 are reducing agents.

E) No oxidation or reduction occurs in this reaction.

18. The flow of electrons through the external circuit attached to a voltaic cell is

A. from the anode to the cathode.


B. from the cathode to the anode.

C. only predictable once one knows what the half-reactions are.
19.  Which of the following reactions is a redox reaction?

I.
K2CrO4  +  BaCl2  (((  BaCrO4  +  2KCl

II.
Pb22+  +  2Br-  (((  PbBr

III.
Cu  +  S  (((  CuS

A. only I

B. only II

C. only III

D. I and II

E. all three (I, II and III)

20.  In the reaction below, the copper ion


2 Al(s)  +  3 Cu2+(aq)  ------>  2 Al3+(aq)  +  3 Cu(s)


(a)  gains protons


(b)  gains electrons


(c)  loses protons


(d)  loses electrons

(e) none of the above

21.  If a piece of tin and a piece of copper were submerged in a solution containing SnSO4 and CuCl2, what would happen?


Cu+2(aq)  +  2e-    Cu(s) 
E° = 0.337 V



Sn+2(aq)  +  2e-    Sn(s) 
E° = -0.136 V

(a) The tin electrode would gain weight and the copper electrode lose weight.

(b) The tin electrode would gain weight and the copper electrode gain weight.

(c) The tin electrode would lose weight and the copper electrode lose weight.

(d) The tin electrode would lose weight and the copper electrode gain weight.

(e) Nothing would happen.

nswer 

22.  Which half-reaction occurs at the cathode in an electrolytic cell in which an object is being plated with copper?


(a)  Cu(s)  ------>  Cu2+  +  2e-

(b)  Cu(s)  +  2e-   ------> Cu2+

(c)  Cu2+  ------>  Cu(s)  +  2 e-

(d)  Cu2+  +  2e-  ------>  Cu(s) 

(e)  none of the above

23.  Given the reaction



3 Cu  +  8 HNO3  ------>  3 Cu(NO3)2  +  2 NO  +  4 H2O


the reducing agent is


(a)  Cu


(b)  N5+

(c)  Cu2+

(d)  N2+
(e)  NO   

24.  Use the standard reduction potentials:

Cu2+    Cu+

+0.16 V

I2    I- 

+0.54 V

Calculate the value of E° (in V) for a cell in which the overall reaction is

2Cu+  +  I2    2Cu2+  +  2I-
A. 0.38 V

B. –0.38 V

C. 0.68 V

D. –0.68V

E. 0.83 V

25. What is the mole ratio when the following equation is correctly balanced in an acidic solution?

As + ClO3- ( H3AsO3 + HClO



(a)  1,1,1,1



(b)  2,1,2,1



(c)  4,3,4,3



(d)  2,2,4,1



(e)  none of the above

26.  The equilibrium constant for the following general reaction is 3.9 ( 10-6.  
       Calculate E˚ for the cell.

X2 (s) + Y2+ (aq) (( X22+ (aq) + Y (s)

A. -0.08

B. -0.16

C. -0.30

D. +0.30

E. +0.16

27.  The measured voltage for the reaction with the indicated concentrations is 1.50 V. Calculate E˚ at 298 K.

    Cr (s) + 3 Ag+ (aq, 0.10 M) (( Ag (s) + Cr3+ (aq, 0.30 M)

A. 1.35

B. 1.40

C. 1.45

D. 1.55

E. 1.65

28.  Given the reaction



3 Ag  +  Au3+  ------>  3 Ag+  +  Au


Which equation correctly represents the oxidation half-reaction?


(a)  3 Ag  +  3e-  ------>  3 Ag+

(b)  3 Ag  ------>  3 Ag+  +  3e-

(c)  Au3+  +  3e-  ------>  Au


(d)  Au3+  ------>  Au  +  3e-
(f) All of the above

29.  How many electrons are involved in the following reaction?



Cl2  +  2 Br-  -------->  2 Cl-  +  Br2
(a)  6

(b)  2

(c)  1

(d)  4

(e)  3

30.  Use the following standard reduction potentials in V:



I2  ------>  I-

+0.54



Br2  ------> Br-

+1.07



H+  ------>  H2

 0.00



Cu2+  ------>  Cu
+0.34



Ni2+  ------>  Ni
-0.28


Which one of the following species could be used to oxidize I- to I2?

(a)  Br2
(b)  H+
(c)  Cu2+
(d)  Ni2+
(e)  none of the above

31. A proposed battery involves the reaction of Zn(s) and Cl2(g) to give ZnCl2. If the battery is to deliver 1.5 A for 25 hours, what mass (g) is needed for the zinc anode?  (At. wt: Zn = 65.38)

A. 35

B. 46

C. 64

D. 82

E. 91

EC (Show all work)
Consider the cell:  Zn(s) | Zn+2  ||  H+(aq) | H2(g) (1 atm)    at 298K, and Eo = +0.76v
The cell can be used to provide a measure of the pH in the cathode compartment.  What is the pH in the cathode compartment if the cell emf is measured to be 0.60v when

[Zn+2] = 0.10 M and PH2 = 1 atm? (Hint: Write out equation first!)
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