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This is a correlation chart for the posted practice exam.  Number 1 on the worked (master) copy = number 14 on the posted exam. 
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CHM 152 Exam 3 l-00 Pts

l _ .

@  r . a
b .  - 4  . 2
c .  1 . 5  x  t O 2
d .  4 . 2
e .  More  in fo rmat ion

C " g = - R

i - s  needed.

Spr ing  2004 Name:

The equi l ibr ium constant for a react. ion
va lue  o f  AGo (kJ)  a t  th is  tempera ture?

0 . 4 8  a t  2 5 "  C .  W h a t  i s  t h e
=  8 . 3 1 - 4  J / K ' m o l )

1 i ' -

l ' ,  n

{ R

I

2 . is  the  ox id iz ing  agent
',?-l,.., a

6 s ) s t 2 - + 1 4 H + + 2 C { 3 , +

i  n  t -  h e  r c a r - f  i  o n  b e f  O w .
/  '  ;  l l \
{_*-?^

+  3 S 4 O 5 z -  +  1 H 2 O
i6v

M i n Z -  +

@ cr2o72-
b .  s 2 o 3 2 -
c .  H +

d .  c r 3 +

e .  5 4 0 6 2 -

3 . How many
app l ied
a .  i - . 8  x
b . 2 . 2

^ 4

( - ?  t . t
d .  0 . 0 3 6
e .  0  .  0 l - 9

C x  . A - f  * r . ,  l  t , ' f i i i i (:

grams of copper wi l l -  be plated out
f o r  2 5  m i n u L e s  t o  a  0 . 5 0 - M  s o l u t i o n

Lo-2 C*r' f J el *-p fi..,- ts ,

1 r r , '  a  c r r r r e n t  o f  2 . 3  A
n f  r -onne r  {  TT  )  su l f  a te?v !  v v y F v !  \ : + ,

, - /
I  , t ' { i  ' , , t t  '  t "
{ -.**.-"_ .-:f**--"*_: l:
') .r , u.,>l ' ,l /t'"<{'
.r '  I

1  ?  A  I  l l a ' , d  i  ' ' ' ' ; (  r ' -
* J !-*/*:-:

A I  /  l l  " ' ' r , ' " ,C .
{

' . ' b

'' !.-Ci

A Which subs tance is  serv ing
fo l low ing  reac t ion?

as the reducinq aqent
LoJ-r I  { '*r

+  35  +  6NO2 +  6H2O

,,tt 
tn"

J f  . r -
Fe2S3  +  12HNO3

a .  HNO3

l ) .  5

c .  N O 2

I  o J  ! e ? s ?\_,/
e .  H 2 O

-> 2Fe (NO: ) :

* -",-."- ..t
,; t1t:''

1",1
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5. Given the f  ol lowinq inf  ormat, ion

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

sn(+ (aq)

ve2+ (aq)
ye3+ (aq)

c r3+ (aq)

2e-  )  Sn2+ (aq)

2 e -  +  f e  ( s )

s -  +  F e 2 +  ( s )

3 e -  +  C r  ( s )

^  - oc  red

+ 0 . 1 5 4  V
- 0  . 4 4 0
+ 0 . 7 7 L
- 0 . 7 4

-

+
T

+

which of  the fo l lowing react . ions wi l - l -  occur  spontaneously  as wr i t t .en?
a . 3  r ' & + ( a S l  +  C r 3 + ( a q )  )  C r ( s )  +  3  F e 3 * ( u q )  + ; ; . " X l l  , c - - ) " - l Y  1 ' ;  f ; t
b . 2 C r 3 * ( u q )  +  3  S n 2 + ( a q )  +  3  S n 4 + ( a q )  +  2  C r ( s ) * t " ' u " ' " p \ - { , - / , t l Q ,  F i
c .  sn [+  (aq )  +  Fe2+  (aq )  ' >  s12+  (aq )  +  Fe (s /  f  o ,  l f v  t  *O . t j ' r j ; . *  F t ,
d .  S n 2 + ( a q )  +  F e 2 + ( a q )  - >  g 1 4 + 1 a q )  +  F e 3 + ( a q )  * i ' i * C f ; u i ' +  

* ( J o  7 { f  l ( | t

( f l 2  C r ( s )  + 3  r e 2 + ( a q )  + 3 F e ( s /  + 2 C r 3 * ( u q )  + o ' - 7 L / + ' ' j - 1 g ) l - -  r (
\_/

6. When ammonium chlor ide dissolves in water the temperature of the
so lu t ion  is  less  Lhan tha t  o f  the  gr ig ina l  water  sample .  Thus ,  we know
t.hat AH is -1- and that AS is "f-

j l .  negat ive ,  negat ive
1\

. * P )  P o " i t j v e ,  P o s i t i v e
c .  negacr -ve ,  posat lve
r l  n n c i  i .  i r r c- *  "  J ,  n e g a t r v e
e .  n e g a t i v e ,  z e r o

Eo fo r  Lhe fo l low ing  reac t ion  is  0 .1 -3  V.  What  i s  the  va lue  o f  AG"  ( in
k J )  f o r  t h e  r e a c t i o n ?  ( F  =  9 6 , 5 0 0  J / V ' n o l )

pb  ( s  )  +  2H+  (aq )  t  pb2+  (aq )  +  H2  (O)  ,  , * .  * , i  !

rl

-25
2 5

1 a

1,2
- 5 0 /),,r';"' - n F m*



. t  t ,  O

Given the fol lowing table of thermodynamic data, (" ]  f t  : -

subsLance

l lH3  (O)

H C l ( s )
NHaCI (  s )

determine the
a .  1 5 0

@  n . t  x  1 0 1 5
c .  8 . 4  x  r c A
d .  1 . 1  x  1 0 - 1 6

e .  1 . 4  x  1 0 8

9.  Determine the

AHfO

- 4 6 . L 9  k J l m o 1
- 9 2 . 3 0

- 3 L 4  . 4

va lue  o f  K  fo r  the
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8.  Cons ider  the  reac t ion : N u 3  ( S )  +  H C l ( S )  +  N H a C I ( s )

A C"-
e V -

J  /mor -11

- 1 7 { .

-J8?.
f t&J-
tr&

1 , 9 2 . 5
t - 8 6 . 6 9

o A  a

*)(a,a-.)
/ t , l  r K v

t  ) i . i t  - 
{n,

r e a c t i o n  a t  2 5 " C .
l F

,/\ /-. :
--t -

A r
/ r \  J

a_) i.)

va lue  o f

C 2 H 4 ( s )  +

Substance

Aco (kJ)

H 2 O  ( 9 )  ) C2H5OH (  1  )

(k . l /mo]  )AGO

f

C 2 H 2  ( v )
c2H4  G)
C 2 H 6  ( o )
H2  G)
H 2 o  ( 9 )
C2H5OH (  I  )

a .  I 2 2
b . - 4 7 2  r _ -  / r .c . - : l 2 2  - l 1 E  * (  6 3 r(A) t+ \

Y.  - rzs

1 - 0 .  A S o  w i l l  b e  p o s i t i v e  f  o r  t h e  r e a c t i o n
a .  2 H 2 G )  +  0 2  ( o )  +  2 H Z o ( g )

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

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

( e )  e a r 2  t s )  +  s 6 2 +  1 a q )  +  2 F -  ( a e )

e . 2 H g ( l )  +  0 2 ( u )  >  2 H g O ( s )

209
6 8

- 3 3

0
- 2 2 9

S o  ( J / m o I ' x )

20r
z r v

2 3 0
1 3 1
1 8 9
I 6 L

*2r ?)
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1 1 .  C o n s i d e r
Labulated

the  fo l low ing
for  25"  C.

L A U f E  U ! thermodvnamic data. A11 values are

Substance

c 2 H 2 ( s )
C2H4 @)
C 2 H 6  ( o )
u2  @)
H 2 o  ( e )
C2H5OH (  1  )

o x i d i z e  e a c h  o f  t h e

E o  ( v )
1  n q

0 . 8 0
1 , . 2 0
0 . 3 4
0 . 8 3

- 3 . 0 5

AGO

f

(  KJ  /mOr  ) S o  ( J / m o ]  ' K )

va lue  o f  AHo ( in  k . l )  fo r  the
rear: f  i  on i  s oerf  ormed at 2 5o C .

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

reac t ion  descr ibed

'  - c  - - f  l a  i " t

A 6": 
- 

JLll  !< ')

A ( o = 
-  

n_)?) J-_
4 f J - - *

be low?

:rl\ s "
- r a 5 "

z u v

o d

n
- 2 2 9

20r
Z L J

230
t 1 l

l - 8 9
I O I

What is the
Assume Lhe

a . -1,'7 3
y A 4 J v

/ - l
(  c y '  - 5 L L

\ f  -zae
e .  L 4 9

L 2 .  B r o m i n e  c a n
Substance
R r o- - z

Ag
P T
Cu
Pd
L l -
^  n -
d .  A u./'+. -:

(  D '  P I
Y  ^ . -

u .  \ - L , t

a 9 d

meta l -s

:)
/  r l '
L .  '  \- 0 L

below except

+ DLe

*r I,DY

+ LEn- *  l 'o?V

T; i*l

I I t > A  ) j i i " { \

+ {.-d.t*)

A6 ' '=  A l l " -

All = 4 6 '  +

Al *=  -7W}" r  +
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l -3 .  The sLandard  f ree  energy  change fo r  the  reac t ion  be low a t  25"C is
k J .

2  S o 2 @ )  +  o 2 ( o )  +  
- 2  S o 3 ( e )

Subs tance  AHfo  ( kJ /mo l )  S '  ( J /mo ] 'K )
S o 2  ( s )  - 2 9 7  2 4 9
o 2 ( s )  0  2 0 5
s o 3  ( s )  - 3 9 5  2 s 6
a .  - l - 9 6

.>\(  b \  - 1 9 1.>/ -s
d .  - 1 3 9
e.  More  da ta  i s  needed.

L4 .  A  reac t ion  tha t  i s  spontaneous,
a .  w i l l  be  verv  rap id  as  wr i t ten

/'' ,( ! )  wi l l  proceed as wri t . ten without outside intervent 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  l -e f t
e .  w i l l  occcur  very  s lowly

15.  Which  one o f  the  fo l low ing  t lpes  o f  e lements  i s  most  l i ke ly  to  be  good
ox id iz ing  agents?
a .  a l k a l - i  m e L a l s
b. lanthanides
c .  a lka l ine  ear th  e lements
d .  t rans i t ion  e lements

r O h a l o q e n s  Q 4 t n  4  r
t_/

1  6  T h e  n r o c e s s  o f
^ ' . ^  |  ^ . n

> y  5  L E r t r .

- : ! r q a c  a  d o c r e : q o  i  n  t h o  a n i -  r o n l , r  o f  | .  h e
v e ! | ' g t 4 r r  u r f v  v r r e ! v y j

a.  bo i l ing  water  to  fo rm s team
b.  d isso lu t i -on  o f  so l - id  KCI -  in  water
c .  m ix ing  o f  two gases  in to  one cont .a iner

/ ; ' {  
' ; * ' ^ * - - Y  - - :  

- = : : - ; ^ - - - " .  ^ .  n r d t  r(1p  f reez ing  wat .e r  to  fo rm ice  1 ' r ro r (  u l

e .  me l t ing  ice  to  fo rm water
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L1.  G iven the  fo l low ing  in fo rmat ion

Hal - f  - reacL ion ^  - oc  red

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

S e 2 +  ( a q )  +  2 e -  )  F e  ( s /  - 0 . 4 4 0

p e 3 +  ( a q )  +  e -  )  f e 2 *  ( 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 l l

sn2+ (aq) + 2 pe3+ (aq) -> 2 Fs2+ 1aq) + gy14+ (aq)
a + O / 1 6

/ t * i ' - ' - '
(  b . )  + 0  . 6 2
\--rl

-  +  |  a 9

d .  - 0 . 4 6
e .  + I . 2 !

* ' ) .  l f f  v
r  S  ' ' , ' i  I  V

{ ' ; l  ,  {  '  '

,  ; ' ' t  i  t "*J ,J*t- r.J { ri "\ t

based on  Lhe reac t ion :

18. W-i th thermodynamics, one cannot deLermine
,-\(  aJ  the  speed o f  a  reac t ion
Y. t . t re direct. ion of a react ion

c .  the  ex t .en t  o f  a  reac t ion
d.  in  wh ich  d i rec t ion  a  reac t ion  is  spontaneous
e.  the  tempera ture  a t  wh ich  a  reac t ion  w i l l  be  spontaneous

19.  G iven the  fo l low ing  tab fe  o f  thermodynamic  da ta ,

subsLance

D a ]  ^  / ^ \
!  v r J  \ : '  /

D r . l  ^  / 1  \
!  v r J  \  f  /

determine
a .  3  . 0 0
n  < < <

a  )  l <

d  t t  <  <  <

,r-icq q

AHgo so

-288 .07  k , l /mo1 31 ,1 , .7  J  /mo l - -K
- 3 1 9 . 6  2 1 , 7

the  normal  bo i l ing  po in t  ( in

n r
{ ) b

g S* ,1 ,  r ,p

o c )  o f  P C 1 3 .

A /"1 *'T /\:.

A R
*qqq_*h

l.l S

d g  f f i d )

A l +  r  T a s

t

P U 3 & )  )  P  U r V )

Atl'= +3 ), 53 hf

A S " =  + 1 t 1  . 7  T d
7

j  3  N r o "

iJ
{

l(
l \

I

I 1  3 3 3
l -

/ t
:

J33-z) ] :  S?-?" ,

? r
J t ,

?rt.
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2 0 .  C o n s i d e r  t . h e  f o l l o w i n g  r e a c t i o n  a t  2 5 o C .

c ( s )  + H 2 o ( o )  ) c o ( s )  + u 2 ( s )
A c o  =  9 1 . 2  k J  A H o  =  1 3 1 . 4  k J

What  i s  the  va lue  o f  ASo (J  /K)  fo r  th is  reacL ion

A G  i  A  f l -  7 d s
.4 '-r-.

A : .= o, )g s4KJ
j--
,\

2 I .  How many minutes  w i l l  i t  take  t .o  p la te  ou t  2 .1 -9

zAso lu t ion  o f  Cr3+ us ing  a  cur ren t  o f  35 .2  amps?

I ; . J  5 . 7 7  ? r  / \

b . 3 4 6  C r ' '  - t 3 e - '  L r  6

22.  How many e lec t rons  are  invo lved in  the  fo l low ing
is  ba lanced?

a .  - 1 - 3 5
b .  1 _ . 6
-  - l  h

/ - ' : - ^ ^ -
/  d  I  I  < h
I  v . ) L J J

\ - - -z  ^^^e .  z z 5

\-/

A

a t  2 5 "  C ?

/ 2 (:- 
"-j-'

t . - - - "  ,  V - -

i{
i \ .

of chromium met.al  f rom

6
)
A

1
Ln lo*,r. o' / 'n-'-l t'

2 C  ( d i a m o n d )  +  0 2  ( o )

CO(S)  and d iamond

JA E,e,

ha l f - reac t ion  when i t

/r'n-<,\

3s-t (u /

( )

)  ) C / ] ' I a \  e l -
a v v \ Y /  q v

a r e  ? 0 5 . 0 - ,

, q o r r

' t  q . 7  q -
2 3 .  C a l c u l a t e  A S "  f o r  t h e  r e a c a t i o n

g i v e n  t h a L  S o  a L  2 5 "  C  f o r  O 2 ( S )  ,
and.  2 .  43-J lK-mof  ,  respec t ive ly .

a  - 1 Q (  q

fQ  +18s .  s
Y .  - s .  s

r l + Q q

e .  - 1 9 5 . 7

Q- C U,.*r,,.e )

J .? "1

+ Ov -+JC-u

l q t r
*-r*

_*J*-,
f{ r'*w }

".. i:, J', l ?g' I,*{f ;*-3*d3s*ff;X
e ' r t ' 3  

l : a ' Y " i  l ^ * t  ' i ' r ' r * s f  ' €
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2 4 .  C o n s i d e r
tabulated

the  fo l low ing  tab le
f o r  2 5 o  C .

Substance

20L
2L9
230

The va lue  o f  ASo fo r  the  fo l low ing  reac t ion  j -s

What  i s  the  s tandard  gn . fg  o f  H2(O)  a t  25"c?

_  Z < S l  +  C 2 i i 6  ( e )

@ I r  ,  1  A 3 oY . 2 0 4  f D l  i
c . L O 2  ,  / n ^ ,
d . 2 6 2  - 1 ? 1  l ? 0  ( J o l  +

{  JJ  OG-)
o  f  r r  

*  ' ) r  F v  
\

1 - 8 9
t _b t_

+  t a ,  ^ !  . t r o C .' Z J J  \ J  /  r \  d u  4 J

25.  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 , ' " s p " 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 ] - ( i n V )
represented below?

z n  |  , r . z *  ( 1 . 0 0  M )  |  |  c u 2 +  ( o . 1 o o  M )  |  c "

a .  - 1 -  . L 4
D .  - U . + Z

1 6  + 1 ,  . 0 7
d . .  + r .  r u
e .  + 0 . 4 2

*ry

of thermodYnamic

Aco (kJ /mol )
f

daLa.  A I1  va lues  are

c o  1 . T / m ^ ' l  . K )
U  \ V

c 2 H 2 ( s )
c2H4  @)
C 2 H 6  ( e )
H c O  ( q )

C 2 H 5 o H  (  1  )

2 0 9
6 8

- 3 3
- 2 2 9
- r 7  5

A S =  - a 3 3

x)

Z6 *;' i

L " r  * , l e

J {

+ Eri 
' .t; 'J F ^  =  + a J 6u u r

- '  -  + a , ? L l
l:rn_AJ_*-:***"

- ' , - - o  I  l I VV*r* | '

t '  i , l ;
L'44. l.';'

\r ;-' D
l'- t-
-D- tF

E= l , l ov  o f f i  i -7

L#' lo* a
\

, A O )

E s-  / "b"7  v

0 , l D o


