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CHM 152 Exam 3  100 Pts  Spr ing  2004

1.  G iven the  fo l low ing  in fo rmat ion

Name:

HaI f - reacL ion ^  . oc rect

S n 4 +  ( a q )  +  2 e -  - )  S n 2 *  ( u q )  + 0 . 1 5 4  V

r e 2 +  ( a q )  +  2 e -  +  r ' e ( s /  - 0 . 4 4 0

r e 3 +  ( a q )  +  e -  t  , " 2 +  7 s )  + 0 . 7 7 1 ,

C r 3 +  ( a q )  +  3 e -  - >  C r  ( s /  - 0 . 7 4

determine the  s tandard  po ten t ia l  ( in  V)  o f  a  ce I I  based on  Lhe reac t ion :

Sn2+ (aq) + 2 ge3+ (aq) + 2 Fe2+ (aq) + Sn4+ (aq)
a .  + 0  . 4 6
b .  + 0 . 6 2
c .  + l - . 3 9
d .  - 0 . 4 6
e .  + L . 2 L

A react, ion that is spontaneous,
a .  w i l l  be  very  rap id  as  wr i t ten
b.  w i l l  p roceed as  wr i t ten  w i thout  ou ts ide  in te rvent ion
c .  i s  a lso  spontaneous in  the  reverse  d i rec t ion
d.  has  an  equ i l ib r ium pos i t ion  tha t  l ies  very  fa r  to  the  le fL
e .  w i l l  occcur  very  s1ow1y

3. Given the fol lowing table of thermodynamic data,

z -

substance

e c 1 3  ( e )
P C I 3  ( 1 )

AHfo

-288 .07  k , f  /mo1

^ O

3] -L .7  , f  /mo1-K
- 3 1 - 9 . 6 2 r 7

determine the  normal  bo i l ing  po in t  ( in  oC)  o f  PCl3 .

a .  3 . 0 0
b . 3 3 3
c .  2 7 3
d .  0 . 3 3 3
e .  5 9 . 9

How many grams of copper wi l l  be plated out by a current of 2.3 A
a p p l i e d  f o r  2 5  m i n u t e s  t o  a  0 . 5 0 - M  s o l u t i o n  o f  c o p p e r ( I I )  s u l f a t e ?

a .  L . 8  x  L O - 2
b . 2 . 2
c .  l - . 1
d .  0 . 0 3 6
e .  0 . 0 1 9

P G
Key is at the end
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5.  Cons ider  the  fo l low ing  tab le
tabulat.ed f  or 25" C.

of thermodynamic data. A11 values are

Substance (kJ /mol  ) S o  ( , J / m o l ' X )AGO

f

c 2 H 2 ( o )
c 2 H 4 ( s )
C 2 H 6  ( o )
u 2  @ )
H 2 o  ( e )
C2H5oH (  I  )

209
6 B

- 3 3

0
- 2 2 9
- L 7  5

20L
2 1 , 9
230
l_3 1
1 8 9

What is the value of AH" ( in k, l )  for the react ion described below?
Assume the reacLion is performed at 25" C.

c 2 H 2 ( s )  +  2 H 2 G )  +  C 2 H 6  ( 9 )

a .  - l - 7 3
b . 2 3 6
c  .  - 3 1 - 1
d .  - 2 4 8
e .  L 4 9

6.  How many e lec t rons  are  invo lved in  the  fo l low ing  ha l f - reac t ion  when i t
i s  ba lanced?

SAOA2- )  526�32-

a .  6
b . 2
c .  4
d .  1
e .  3
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7.  Cons ider  the  fo l low ing  tab le  o f
tabu la ted  fo r  25"C.

thermodynamic data. AII  values are

Substance ( k J / m o l ) S o  ( , J / m o 1 ' K )AGO

f

c 2 H 2 ( s )
c2H4 @)
c 2 H 6  ( e )
H 2 o  ( 9 )
C2H5oH (  1  )

209
6 8

- 3 3
- 2 2 9
-L7 5

20L
Z L Y

230
J - t ' v

1,6L

The va lue  o f  ASo fo r  the  fo l low ing  reac t ion  is  -233 J /K  a t  25oC.
What  i s  the  s tandard  en t ropy  o f  H2 (S)  a t  25"C?

C 2 H 2 @ )  +  2 H 2 ( s )  +  C 2 H 6  ( e )

a .  1 3 1
b . 2 0 4
c .  1 , 0 2
d .  2 6 2
e .  1 l - 1

8 .  Cons ider  the  fo l low ing  reac t ion  a t  25"C.

C ( s )  + H 2 O ( 9 )  t C O ( S )  + H 2 ( S )

A G o  =  9 1 . 2  k J  A H o  =  1 3 1 . 4  k J

What  i s  the  va lue  o f  AS"  ( ,J /K)  fo r  th is  reac t ion  a t  25oC?
a .  - l - 3 5
b .  1 . 6
c .  - 1 .  6
A  1 ? <

e .  2 2 3

9. Which substance is serving as the reducing agent in the
fo l low ing  reac t ion?

F e 2 S 3  +  1 2 H N O 3  +  2 F e ( N O : ) 3  +  3 5  +  6 N O 2  +  6 H 2 a

a.  HNO3
L q

c .  N O 2
d .  F e 2 5 3
e. H2O
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10. With thermodynamics, one cannot determine
a.  the  speed o f  a  reac t ion
b.  the  d i rec t ion  o f  a  reac t ion
c .  the  ex ten t  o f  a  reac t ion
d.  in  wh ich  d i rec t ion  a  reac t ion  is  spontaneous
e. the temperature at which a react ion wi l l  be spontaneous

tL .  How many minutes  w i l l  i t  take  to  p la te  ou t  2 . I9  S  o f  chromium meta l  f rom

a  s o l u t i o n  o f  C r 3 +  u s i n g  a  c u r r e n t  o f  3 5 . 2  a m p s ?
a .  5  . 7 7
b .  3 4 6
c .  1 - 1 5
d .  L . 9 2
e .  1 7 . 3

t2 .  Bromine can
Substance
Br2
Ag

Cu
Pd
L i
a .  A g
b .  P r
a  1 ^ r r

d .  P d
e .  L i

ox id ize  each o f
E o  ( v )

1 . 0 9
0 .  B 0
1 , . 2 0
0 . 3 4
n  a ?

- 3 . 0 5

the metals below except

l -3 .  The s tandard  reduc t ion  po ten t ia ls  in  V  fo r  Zn2+ and Cu2+ are  -0 .76  and
+ 0 . 3 4 ,  r e s p e c t i v e l y .  W h a t  i s  t h e  p o t e n t i a l  o f  t h e  c e l l  ( i n  V )
reDresented below?

z n  I  z n z *  ( 1 . 0 0  M )
a .  -1 ,  .1 -4
b .  - 0 . 4 2
c .  + 1 . 0 7
d .  + 1 . 1 - 0
e .  + 0 . 4 2

|  |  c u 2 + ( o . 1 o o  M )  |  c "

L4.  The equ i l ib r ium cons tan t  fo r  a  reac t ion  is  0 .48  a t  25"C.  What  i s  the
va l -ue  o f  AGo (kJ)  a t  th is  Lempera ture?  (R =  8 .314 ,J /K 'mo] )
a .  l - .  8
b .  - 4 . 2

c .  l - . 5  x  L O 2
d .  4 . 2
e .  More  in fo rmat ion  is  needed.
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15.  ASo w i l l  be  pos i t i ve  fo r  the  reac t ion
a .  2 H 2 G )  +  o 2 ( e )  +  2 H 2 o ( g )

b .  2 N o 2  ( o )  +  N 2 o 4  ( e )

c .  H + ( a q )  +  r - ( a q )  )  H F ( a q )

d .  B a F 2  ( s )  +  s a 2 +  1 a q )  +  2 F -  ( a e )

e .  2 H g  ( 1 )  +  0 2  ( S )  - )  2 H s O  ( s  )

1 ,6 .  Which  one o f  the  fo l low ing  t lpes  o f  e lements  i s  most  I i ke ly  to  be  good

ox id iz ing  agents?
a .  a 1 k a 1 i  m e t a l s
b. lanthanides
c .  a lka l ine  ear th  e lements
d .  t rans i t ion  e lements
e .  ha logens

1-7 .  Determine the  va lue  o f  AGo (k . l )  fo r  the  fo l low ing  reac t ion  a t  25"C:

c 2 K 4 , g l  +  H Z o ( g )  t  C Z H S o H ( l )

Subs tance O" ,  (kJ /mol )  So ( . I /mo l 'K)

c2H2  @)
c2H4  @)
c 2 H 6  ( o )
H 2  ( o )
H 2 o  ( 9 )
C2H5oH (  1  )

a .  L 2 2
b .  - 4 7 2
c .  - L 2 2
d .  - 1 4
e .  - 1 7 5

LB.  Eo fo r  the  fo l low ing  reac t , ion  is  0 .1 -3  V.  What  i s  the  va lue  o f  AGo ( in

k J )  f o r  t h e  r e a c t i o n ?  ( F  =  9 6 , 5 0 0  . l / V ' m o ] )

p b ( s )  +  2 H +  ( a q )  +  p 5 2 +  ( a q )  +  H 2  ( O )

a .  - 2 5
b .  2 5
c .  - L 2
d .  t 2
e .  - 5 0

z v Y

6 B
- 3 3

0
- 2 2 9
- L 7  5

201,
2L9
230
L31_
r-B 9
t_ 61
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1 , 9 .  C o n s i d e r  t h e  r e a c t i o n :  w H 3  ( O )  +  H C l ( g )  +  N H a C I  ( s )

Given the fol lowing table of thermodlmamic data,

substance AHro So

n H 3  ( O )  - 4 5 . 1 , 9  k , J / m o 1  1 ' 9 2 . 5  ' J l m o l - K

H C l  ( s )  - 9 2 . 3 0  1 8 6 . 6 9
N H a C I  ( s  )  - 3 1 , 4  . 4  9 4  . 6

determine the  va lue  o f  K  fo r  the  reac t ion  a t  25oC.
a . 1 5 0
b .  9 . 3  x  1 0 1 5

c .  8 . 4  x  L 0 4

d .  1 . 1 -  x  1 0 - 1 6

e .  l - . 4  x  1 0 8

2 0 . i s  the  ox id iz ing  agent  in  the  reac t ion  be low.

Cr2O72-  *  552032-  +  14H+ +  2Cr3+ +  3S4O 62-  *  7H2O

a .  C r 2 O 7 2 -

b .  s 2 o 3 2 -
c .  H +

d .  c r 3 +
e .  5 4 0 6 2 -

2 t .  T h e  p r o c e s s  o f causes a decrease in the entropy of the
systrem.
a .  bo i l ing  water  to  fo rm s team
b .  d i s s o l u t i o n  o f  s o l i d  K C 1  i n  w a t e r
c. mixing of two gases into one container
d .  f reez ing  water  to  fo rm ice
e .  me l t ing  ice  to  fo rm water

22. When ammonium chlor ide dissolves in water the temperature of the
sol,ut ion is less than that of  the or iginal  water sample. Thus, we know
that AH is _ and thaE AS is
a .  negat ive ,  negat ive
b .  p o s i t i v e ,  p o s i t i v e
c .  n e g a t i v e ,  p o s i t i v e
d .  p o s i t i v e ,  n e g a t i v e
e .  n e g a L i v e ,  z e r o
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23.  The s tandard_f ree  energy  change fo r  the  reac t ion  be low a t  25oC is
KrJ .

2 S j Z G )  +  o 2 ( e ) +  2 s o 3 ( o )

Substance AHfo (k .T/mol)  S"  ( ,1 /mo1'x)
so2 (s)
o z ( s )
so3  (s )
a .  - l - 9 6
b .  - t _ 9 1
c .  - 5
d .  - 1 3 9
e.  More  daLa is  needed.

24 .  G iven the  fo l low ing  in fo rmat ion

H a I f - r e a c t i o n

- 2 9 7

0
- 3 9 5

249
205
256

t redo

S n | + ( a q )  +  2 e -  )  S n 2 + ( a q )  + 0 . 1 5 4  V
p e 2 +  ( a q )  +  2 e -  ;  F e ( s )  - 0 . 4 4 0

p e 3 +  ( a q )  +  e -  )  , " 2 +  ( s )  + 0 . 7 7 1 ,

Cr3+ (aq)  +  3e-  '>  Cr  (s )  -0 .74

which  o f  the  fo l low ing  reac t ions  w i l l  occur  spontaneous ly  as  wr i t ten?

a .  3  . r � e 3 +  ( a q )  +  C r 3 +  ( a q )  +  C r ( s )  +  3  F e 3 *  ( u q )

b .  2  Cr3*  (uq)  +  3  Sn2+ (aq)  )  3  Sn4+ (aq)  +  2  Cr  (s )

c .  S n 4 +  ( a q )  +  g e 2 +  ( a q )  +  g y p +  1 a q )  +  F e ( s )

d,.  Sn2+ (aq) + re2+ (aq) -> grr4+ |aq) + Fe3+ (aq)

e .  2  C r  ( s )  +  3  P e 2 +  ( a q )  +  3  F e ( s /  +  2  C r 3 +  ( a q )

2 5 .  C a l c u l a t e  A S o  f o r  t h e  r e a c a t i o n  2 C ( d i a m o n d )  +  0 2 ( o )  - )  2 C o ( s )  a t  2 5 o C ,

g i v e n  t h a t  S o  a t  2 5 o C  f o r  O 2 ( e l ,  C O ( S )  a n d  d i a m o n d  a r e  2 0 5 . 0 - ,  I 9 7 . 9 - ,

a n d  2 . 4 3 - J / K - m o l ,  r e s p e c t i v e l Y .
a .  - l - 8 5 .  9
b .  + L 8 5 . 9
c .  - 9 . 5
d .  + 9 . 5
e .  - 1 - 9 5 . 7

P G
There will also be some acid base titration problems.  Such as a weak base with a strong acid.



-\
P a g e l  ( 1 r ' , I ' * i ' '
Version 1 

-

r - .  b
2 .  b
3 .  e
4 .  c

6 .  b
7 .  a
8 .  d
O A

t n
f u .  a

f f  .  q

L 2 .  b
l - 3 .  c
1 , 4 .  a
1 5 .  d
1 6 .  e
1 , 7 .  d
1 8 .  a
r _ 9 .  b
20.  :F fL_
2 r .  d
2 2 .  b
2 3 .  d
2 4 .  e
2 5 .  b


