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1 . What  is  the equi l ibr j_um
c a 3 ( p o a ) z ( p

2 .  A  I . 0 0  l i t e r  f l - a s k  c o n t a i _ n e d  0 . 2 4  m o l
fo l J -ow ing  equa t i on .  When  equ i l i b r i um
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NO2 a t  700  K .  wh i ch  decomposed  acco rd ing  to  t he
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3 '  A  m i x t u r e  o f  0 ' 4 0  m o l - e s  o f  H 2  a n d  o . 4 o  m o l - e s  o f  1 2  i s  p l a c e d  i n  a  1 . 0 0  l - i t e r  c o n c a r n e r  a t650oc  and  a l l - owed  to  reach  equ i l i b r i um acco rd ing  to  t he  f o r - row ing  equa t i on .  The  equ i l j - b r i umcons tan t  i s  64 '  ca l cu " l - a te  t he  concen t ra t l ons ro i , a r r  "p " ; i ; ; t p resen t  a t  equ l l i b r i um.H2G)  +  r2G)  :  2Hr  (s )  K  = ; ; - : '  
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a )  l H 2 J  = 0 . 1 3  l r z l : 0 . 1 3  t H r l : 0 . s 3  
( ' ' L )  J 6 . q u  o - ? o  . u

b )  l l z l  =  0 . 0 4 0  l r z l  =  0 . 0 4 0  t H r l  : 0 . 3 2  
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e ) l [ i l  = 0 . 0 1 5  t I )  = 0 . 0 1 5  t H r l  : 0 . I 2  
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A.  " / " t - \ .  '  g2 = l0  V ,4 '  consider  the react ion 2A(s)  =-  e(s)  where Kc = 0.5 ar  rhe temper. . r r - "kF. f t?J" . . r . " .  r f
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5 .  E x a c t l y  0 . 5 0  m o f e  o f  s u f  f u r  t r i o x i d e ,  0 . 1 0  m o - l e  o f  s u l f u r  d j _ o x i d e ,monox ide  "no  g : ]g  * : t - :  n i t rogen d iox lde  a .u 'Je" led  in  a  1 .0 -L  f laskequ i l ib r ium cons tan t  K"  *  O jZq fo r  the- io f_ io r i_ng reac t i_on.s o s  ( s )  +  N o  ( g )  :  s o r  ( g )  +  N o 2  ( g )  K .  :  0 . 2 4when equi- l - ibr ium is achieved, what changes in concentrat ions of sor

0 .20  mo l -e  o f  n l t r ogen
a t  1 5 0 0 " C .  T h e

and NO wi l l -  be observed?
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a)  [  so i ]  increases;  I  Nol  incre 1b,  ] *  ,1 :  t3  
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-qp  !  lo r :  decreases ;  t  No jadecre_ses-  d )  [  so : ]  decreases ,  i  uo j+ i " . i J_" . "

e) al l  concentrat lons ,L*. i , . , - i r .J "_*u

6  '  r n  wh l ch  o f  t he  f o l l 0w ing  reac t i ons  does  a  dec reasethe  concen t ra t i on  o f  t he -p roJuc ts :  Assume cons tan t
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so2CI2 (V)  :  So2
c ( s )  +  H 2 o ( g )  :  c o
2So3 (S)  :  2So2
12  ( t )  +  c rz  @)
2NO + Br2 (V)  =

( s )  +  C I2  @)
(s )  +  H2  @)
(s )  +  oz  ( s )

=  2 r C I  ( g )
2NoBr (s)  3

fo" l lowing system ar
.Ho"  (ag )  +  2C I_
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7 .  A  f l _ask  con ta ins  t he

p b C t 2  ( s )  : equ i l i b r i um:
( . q )

f f  so l_ id NaC]_ is  added to  t he  sys tem,  wha t  change  ( i f  anv ) w i l l  be  obse rved?
a \  more  pbC l2  w i l __ I  d l sso l ve

, - l

l :y more PbCI2 w:-I I  preciplrare

which of the fol lowi-ng t t -gut ' t "  coul-d u"=aoauo Lo increase the sol-ubiLi ty of Mg (oH),2
^ \a J i.\<tul

/8,) ilE?" oH * + l+* -+ H t o
Yf Hzo

e )  M q C I 2  
I t  l - -  r t \ r *  ' r I
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s . which or the rorrol,,i.,q ".1:., ', "lk:^.ins equilibrium 1s rrue?

A \
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= LpL'lUi-)'-
more pb2 r  wi l_ l_ be :_n so]_ut ion
fewer Cl_-  wi l_ l_ be 1n sol_ut ion
no change wi l l  be observed

A f l -ask conta i_ns the fo l lowing system at  equi l ibr ium:Ms (oH) z  (s  )  .  Ms2 "  (aq i  i -  zon_ ( .q i  
. - - **"

. " ]  Ca ta l ys t s  a re  an  e f f ec t i ve  Tbi 
:::, iil::nirarion "r !h; ;,j:;:;".:d:i:tiilg
_ Y s r + r ! !  r  u i [ .

c)  The equi_ l ibr ium constant  may be expressed in
__ .  dny  reac t i on .

(d))  Wt l . "  two opposlng processesv  equ i1 l f r i " i l i " " r 'Y  
v !uu t j sses  a re  p roceed ing  a t

e )  A  sys tem a t  egu i l i b r i um canno t  be  d i s tu rbed .

cne  pos i t i on  o f  an  equ i l l b r i um.
concen t ra t i on  o f  r eac t i ons  f o r

p ressu re  t e rms  o r  concen t ra t i on

the same rate,  the syst .em is  at

a react i_on

terms for
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10. rn rhe equar ion, 
' ,1" ' ;1,"n,

/. r) r'rlERROfi-: -undef,ined
H{ ll'ob'nnlbrltt tttuf"rdf$ NH:

p t  n 2 u  r s  a n  a c i d  a n d  H 3 O ,
c)  NIMaCEs:  an ac id and H3o.
d )  H2O i s  an  ac id  and  XUa .
e )  NH:  i s  an  ac ld  and  NH4  "

r,
I la rc  f  .  S

+  H Z o  ( 1 )  3  N s :  ( a g )

r s  i t s  c o n j u g a t e  b a s e .
i s  i t s  c o n j u g a t e  b a s e .

i . s  i  1 - q  c n n i r , ^ - + ^  L -  ^  ^q Y a  L c  I J d s e  .
r s  r t s  c o n j u g a t e  b a s e .
rs  i t s  con j  ugat .e  base .
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1 1 .  T h e  c o n j u g a t e

Ql.l co, z -
b) H2Co3

c )  H 3 O *

d )  oH-
e )  H 2 A

b a s e  o f  H C O 3 -

.4 cr.;l

1 2 .  A t  5 0 o c  t h e  w a t e r
w a t e r  a t  5 0 o c "

a )  5 . 4 8  x  1 O - 7
t " S . ^  ^ -
L $ j  2 . 3 4  x  ! D - 7

c )  1 . 0 0  x  1 0 - 7
d )  5 . 4 8  x  1 0 - 1 4
e )  4 . 2 1  x  1 0 - 1  3
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1 3 .  W h a t  i s  t h e

a )  0 . 8 1 3
h \  n  0 1 n

f f i ) ; ' .6 ;o
d )  1 . 8 1 3
e )  1 . 8 7 0

pH o f  a  0 .0813 r  
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of  a 1.86 M 
?: , , r . i t? :*Ho.sotur ion 

ar  25oc? Ka = 1.3 x  1o_s

flrl i rl"cDr H i lln+ Clt{H^toJ ku -r, t3Cfr:*:yr,
lo** ._y *? 
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14 .  Wha t  1s  t he  pH

a )  4 . 9 2
b )  4 . 8 8  

)c )  2 . 4 2
gpz.s t  q

e )  2 . 0 8  ${-

5 .  W h a t  1 s  t h e  p H

a )  L . 5 4
b )  7 . 8 4
c )  1 0 . 8 4
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16.  whar  i s  rhe  pH or  a  0  .0443.  
W; f fJ ;  so lu r lon  aL  25oc? Kt  :  1 .8  x  10_s

a )  3 . 0 5
b )  6 . 1 0  J - o p r t r l Z  ( ) '  A  [ , =  1 , 9 t ' . . - 5 *c)  s .25 ,  -? t  "e Yto ' :  E; raf f i

6 i o . ; ,  t  * x  P x  + x-  
X t  I - ' ; , , 1  t r i l - ? x  { d t l - le ) 1 2 . 6 4  E o , a ! q | - \  V  k  p D I + = 3 . o v ?  p r y =  / 6 . q st  r "17  '  The  pH  o f  a  2 ' 28  M  so l -u t i on  o f  a  weak  ac id  i s  5 .2 r  a t  25oc .  

-  w ] ra t *  i s  Ku  fo r  t he  weak  ac i_d?
a)  2 .1 x  10-s  HAf , r ,+  H a ' r  4-  k  :  C,oofn )4o 

r \a  rur
I t r t n _ - . - - - _ _ _ -

b)  6 .2  x  ra -6  
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c )  8 . 8  x  1 o - e  , .  - , ,  ( G , l (  X t o * b  /

E:.; ; l:-l : tHD = /r s'2t: (" t(w;{ Ko=
K . _ =  i . 2  x l 0 - i i18 '  Th ree  weak  ac ids  have  the  fo rmu las  and  Ku  va rues  r i s teE : -  
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Form ic  ac ld  cHo2H 1 .8  x  10 -a  Waa  kn .  +  t r - c ru (
C Y a n i c  A c i d  H O C N  3 . 5  x  1 O - a
Ch l -o roace t i c  Ac id

Wh ich  o f  t he  f o l l ow lng

a )  C2H2CL j2 -

b )  o c N -
(.) Hco2-

d) Hzo

e )  H : o -

a )  f ou r
b )  t h ree

161) rwo
tdf 

on"
e )  ze ro  (none

C 2 H 2 C I O 2 H  1 . 4  x  1 0 - 3
i s  t he  s t ronges t  base?

u,>€aK"r ' f - *  , : -c r l  
& ;ns  

Sf r * " ,ye . i &r' j Pnsc
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?c#co:,Y.i, ?;, ""o$;ri, how many would rorm an aci_dic aqueous

N llv* * ltt o
trt Nllvn * l lt o f

f o rm  bas i c  so lu t i ons )

A/fu ott -*' k*
* l l jo rAll\

:0 .  r f  you mlx equat  mot_ar  quant i r ie"  " ,  fo i "  " .o  
t "* i r ,  

the
a )  ac id i c  because  a  sma l l -  amoun t  o f  KNO3 i s  p resen t .b )  ac id i c  because  a  sma l l _  amoun t  o f  H3O*  i s  p resen t .
c)  basic  because a smal_.J_ amount  of  OH_ i_s present .

41 i "1 "  
because  a  sma l_ l_  amounr  o f  KNo3  i s  p resen t .

1  e7  yneu t ra l .

r esu l t i ng  so lu t i on  w i l _ l _  be


