
CHMI52/54 GROUP WORK FOR EXAI'{ 2 NAMES:

l .  A  2 . 2 1  L  v e s s e l  w a s  f o u n d  t o  c o n t a i n  4 . 1 8  x  1 0 - 2  m o l  o f  C O 2 ,  2 . 8 I  x  1 0 - 2  m o l  o f  C O ,  a n d  8 . 8 9  x
I 0 - 3  m o l  o f  O "  T s  t h e  s v s f F m  a t  ^ ^ " 1 I i h v i r i n  € ^ F  + h c  f n l  I o w i n n  r c e c t - i ^ n ?  T f  n n r -  w h i c [r L L v r  v !  v z .  r j r u v r r .  q e  s Y u r a r v  l r r Y  l s q e u f v r r .  J !  r r v u ,

d i rec t ion  must  the  reac t ion  proceed to  ach ieve  equ i l ib r ium?

2 C O 2  :  2 C O  +  0 2  K c  =  1 . 2  x  I 0 - L 3

a )  y e s  b )  n o ,  t o  t h e  r i g h t  c )  n o ,  t o  t h e  l e f t

2 .  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  e q u i l i b r i u m .

? l r ' r r r .  / a \  i  N .  / d l  +  ? H ^  f  d l  A H o  =  + 9 2 . 4  k J4 r r r r j  \ Y  |  
.  L \  2  \ Y t  I  r L ! 2  \ Y t

This  reac t j -on  can be  dr iven  fu r ther  to  compl -e t ion  by  us ing  cond i t ions  o f
^ l  h i c h  f e m n e r a t r r r c  a n d  h i a h  n r e s s g r ea  t  r r r Y r r  u v l L y v

b)  h igh  tempera ture  and Iow pressure
c)  Iow tempera ture  and Low pressure
. i \  l o w  f c m n c r : f r r r p  a n d  h i a h  n r e s s u f es /  ! v w  u v r L L y e !

3 .  C o n s i d e r  t h e  f o t l o w i n g  r e a c t i o n  a t  e q u i l i b r i u m .

2 N H l  ( g )  3  N z  ( g )  +  3 H z  ( 9 )  A H "  :  + 9 2  ' 4  k J

Add ing  Nz (g )  to  th is  reac t ion  w i l l -
a )  d e c r e a s e  t h e  c o n c e n t r a t i o n  o f  N H I  ( g )  a t  e q u i l i b r i u m
b )  d e c r e a s e  t h e  c o n c e n t r a t i o n  o f  H 2  ( g )  a L  e q u i l i b r i u m
e )  i n e r e : s e  f h c  - - - r ' - ^  ^ c  - ' ^  ^ - . ' i l i b r i u m  c o n s t a n tv  t  e r r C  V d I U g  V l  L r r V  € Y u

d )  c a u s e  t h e  r e a c t i o n  t o  s h i f c  t o  t h e  r i g h t

4 .  T h e  - h y d r o n i u m - i o n  c o n c e n t r a t i o n  o f  a  0 . 0 1 0 - m o l - a r  h y p o c h l o r o u s  a c i d  s o l u t j - o n ,  H O C l ,  i s  5 . 4 8  x

1 0 - 0  M .  W h a t  i s  t h e  p H  o f  t h e  s o l u t i o n ?

5 .  A  s o l u t i o n  h a s  a  p H  v a l u e  o f  5 . 4 8 .  T h e  I O H - ]  c o n c e n t r a t i o n  f o r  t h i s  s o l u t i o n  i s

6 -  T h e  h v d r o n i u m - i o n  c o n c e n t r a t l o n  o f  a  0 . 0 5 0  M  l a c t i c  a c i d  s o l u t i o n  i s  2 . 6 2  x  1 0 - 3 .  T h e  a c i d

d i s s o c i a t i o n  c o n s t a n t  j - s  1 . 3 ?  x  1 0 - 4 .  T h e  p H  o f  t h i s  l a c t i c  a c i d  s o f u t i o n  i s

7 .  A  s o f u t i o n  w h i c h  i s  f o r m e d  b y  c o m b i n i n g  2 0 0 .  m L  o f  0 . 1 5  M  H C I  w i t h  3 0 0 .  m L  o f  0 . 0 9 0  M  N a O H  h a s

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

B .  W h i c h  o f  t h e  f o l l o w i n g  a c i d s  h a s  t h e  s t r o n g e s t  c o n j u g a t e  b a s e ?
a .  H C J - O a b .  H C 1 O 3  c .  H C 1 O 2  d .  H C I O  e .  H C l

9 .  W h i c h  o f  t h e  f o l t o w i n g  i s  t r u e  w i t h  r e g a r d  t o  a  0 . 0 3 0  M  H 2 C O 3  s o l u t i o n ?
a .  t H ' l  >  [ H z C O l ]  b .  I H z C O : ]  >  [ H t ]  c .  I H C O : - ]  >  [  H z C o l ]
d .  I c o r z - ,  >  [ H z C O : ]  e .  I C O r z - '  >  [ H C O I - ]

1 0 .  W h i c h  o f  t h e  f o l l o w i n g  p a i r s  o f  s o l u t i o n s  c o u l d  b e  m i x e d  t o  p r o d u c e  a  b u f f e r ?

a .  N a O H  a n d  H C I  o n l y  b .  H F  a n d  N a F  o n l - y  c .  N H 3  a n d  N H 4 C 1  o n l y
d .  b o t h  a  a n d  b  e .  b o t h  b  a n d  c

11.  Which  o f  the  fo l low i -ng  sa l ts  when added to  pure  water  w i l l -  no t  change the  pH o f  the  so lu t ion?

a .  K I  b .  N a C H 3 C O O  c .  B a S  d .  L j - r S O 4  e '  N a 2 O

L 2 .  T n  a  s a m p l e  o f  p u r e  w a t e r ,  o n l y  o n e  o f  t h e  f o l l o w i n g  s t a t e m e n t s  i s  a l w a y s  L r u e  a c  a f ]

c o n d i t i o n s  o f  t e m p e r a t u r e  a n d  p r e s s u r e .  W h i c h  o n e  i s  a f w a y s  t r u e ?

a )  t H l o t l  : 1 . 9  x  I 0 - 7  M  b )  t o H - l  =  1 . 0  x  ! o - 7  M
c )  p H  =  7 . 0  d )  p O H  =  7 . 0  e )  [  H t o - ]  =  t  o H - l

1 3 .  C a l - c u f a t e  t h e  c o n c e n t r a t j - o n s  o f  H 3 O -  a n d  O H -  i o n s  i n  a  0 . 0 5 0  M  B a ( O H ) 2  s o l u t i o n -



T 4

1 6

Dich lo roacet ic  ac id  i s  a  weak monopro t ic  ac id .  A
0.0070 M.  WhaL i -s  the  va l -ue  o f  Ko fo r  CI2HCCOOH?

0 . 1 0 0  M  s o l u t i o n
The reac t ion  i -s

n f  f h i q  r c i d  h r e . n 3 v  I

G I 2 H C C O O H  +  H 2 O  :  H : O -  +  C ] 2 H C C O O -

1 5 .  T h e  i o n j - z a t l o n  c o n s t a n t  f o r  t h e  h y p o t h e t i c a l  w e a k  a c i d ,  H A ,  i s  1 . 0  x  1 O - s .  W h a t  i s  t h e
e q u i l i b r i u m  c o n c e n t r a t i o n  o f  I  H 3 O ' ]  i n  0 . 2 0  / r '  H A  s o l u t i o n ?

. r r a r r l r f 6  f h 6  ^ H  . f  a  s o l u t i o n  t h a t  i s  0 . 2 0  M  i n  N a c H 3 c o o  a n d  0 . I 0  M  i n  c H 3 c o o H .e r r v  F r .  v

a )  4 . 6 3  b )  4 . 1 4  c )  4 . 9 5  d )  5 . 0 5  e )  5 . 2 2

I ' l .  I f  0 . 0 9 0  m o l e  o f  s o l 1 d  N a O H  i s
resr r ' l  I  i  no  so l  u t ion  be? Assume

a )  4 . 5 1  b )  4 . 7 4

l B .  T h e  m o f a r  s o l u b i l i t y  o f  B a C O 3
f o r  B a C O 3 ?

a d d e d  t o  1 . 0  f i t e r  o f  0 . 1 8 0  / r '  C H : C O O H ,  w h a t  w i l l  t h e  p H  o f  t h e
n o  v o l - u m e  c h a n q e  d u e  t o  a d d i t i o n  o f  N a O H .  K a ( H O A c ) =  1 , 8  x  1 0 - s )

c )  5 . 0 8  d )  5 . 7 0  e )  5 .  9 4

i s  9 . 0  x  1 O - 5  M  a t  2 5 o c .  w h a t  i s  t h e  s o l u b i l i t v  p r o d u c t  c o n s t a n t

2 I

2 2

1 9 .  O n e  l - j . t e r  o f  s a t u r a t e d  z i n c  h y d r o x i d e  s o l u t i o n  c o n t a i n s  0 . 0 0 0 2 2 2  g  o f  d i s s o l v e d  Z n ( O H ) z
C a l c u l a t e  K " O  f o r  Z n  ( O H )  2 .

2 0 . M a g n e s i u m  h y d r o x i d e  i s  a  s l i g h t l y  s o l u b l e  s u b s t a n c e .  I f  t h e  p H  o f  a  s a t u r a t e d  s o l u t i o n  o f
M 9  ( o H )  2  i s  1 0 . 4 9  a t  2 5 o  C ,  c a l c u l - a t e  K " O  f  o r  M g  ( o H )  2  .

T h e  v e l r r e  o f  K - -  f o r  S r S O 4  i s  2 . 8  x  1 0 - 7 .  W h a t  i s  t h e  m o l a r  s o l u b i l i t y  o f  S r S O a ?- -  " s p  -

T h e  K  f o r  m a o n e s i u m  a r s e n a t e  i s  2 . L  x  l - 0 - 2 0  a t  2 5 o C .  W h a t  i s  t h e  m o l a r  s o l u b i l i t y  o f^ ^ ^ " . . S p

Mg3 (AsO4 ) 2 at 25" C?

2 3 .  C a l c u l a t e  t h e  c o n c e n t r a t i o n  o f  F -  i o n s  i n  s a t u r a t e d  C a F 2  s o l - u t i o n  a t  2 5 0 9 .  K s p  =  3 . 9  x  1 0 - 1 1 .

2 4 .  T i n e  K " O  f o r  P e ( I O 3 ) :  i s  1 O - 1 4 .  W e  m j - x  t w o  s o l u t i o n s ,  o n e  c o n t a i n i n g  F e 3 '  a n d  o n e  c o n t a i n i n g

I O 3 -  l o n s  a t  2 5 o C .  A t  t h e  i n s t a n t  o f  m i x i n g ,  I  F e l - 1  =  1 0 - 4  M  a n d  t  I O : - ]  =  1 0 - s  g .  W h l c h  o n e  o f
the  fo l low ing  s ta tements  i s  t rue?

a)  A  prec ip i ta te  fo rms,  because 0"p  >  K"p .

b)  A  prec ip i ta te  fo rms,  because O"p  .  K"p .

c )  No prec ip i ta te  fo rms,  because O"p  >  K"p .

d)  No prec ip i ta te  fo rms,  because O"p  a  K"p .

e )  N o n e  o f  t h e  p r e c e d i n g  s t a t e m e n t s  i s  t r u e .

2 5 .  C a l c u l a t e  t h e  I  C a z - ,  r e q u i r e d  t o  s t a r t  t h e  p r e c i p i t a t i o n  o f  c a ] - c i u m  f l u o r i d e ,  C a F 2 ,  f r o m  a
s o l u t i o n  c o n t a i n i n g  0 . 0 0 2 5  M  E -  a L  2 5 o C .  K s p  f o r  C a F 2  =  3 . 9  x  1 0 - 1 1

2 6 .  S o l i d  N a 2 S o 4  i s  a d d e d  t o  a  s o l u t i o n  t h a t  i s  0 . 3 0  I r '  i n  b o t h  S r 2 t  a n d  P b 2 - .  A s s u m i n g  n o  v o ] - u m e
c h a n g e ,  w h a t  w i t l  b e  L h e  t  e n z ' ,  a t  t h e  p o i n t  a t  w h i c h  S r S O a  j u s t  b e g i n s  t o  p r e c i p i t a t e  a t  2 5 o C ?
K - ,  f o r  S r S o r  =  2 . 8  x  1 0 - 7  a n d  f o r  P b S O 4  =  1 . 8  x  1 0 - 8 .- . s p  - _ _  _ -  .

ANSWERS:
L c ,  2 8 ,  3 8 ,  4  ( 5 . 2 6 ' , ,  5 ( 3 . 0
1 . 0  x  1 0 - 1 3  / / ,  I O H - ]  =  0 . 1 0
1 0 - e  ,  1 9  c )  4 . 5  x  I O - r 7  ,
, 2 I c )  5 . 3 x I O - 4 M , 2 2
2 6  d l  0 . 0 1 9  M

l o - e )  ,  6 ( 2 . 5 8 )  ,  
' t ( r . 6 " 1

1 4  b )  5 . 3  x  1 0 - 4  ,
e )  1 . 5  x  1 0 - 1 1
4 . 5 x L O - s M , 2 3 b )

x  1 o - 1 2 ) ,  8 D ,  9 8 ,  1 o E ,  1 1 A ,
1 5  c )  1 . 4  x  I 0 - 3  M  ,  I 6 D ,

4 . 3  x  1 0 - 4  M , 2 4 D , 2 5  d )

7 2 E ,  1 3  [  H : O ' ]
t ' t B ,  1 8  b )  8 . 1

6 . 2 x 1 0 - 6  M ,

X

X

2 0

P G



