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ICSE-1997 
Section A (40 Marks)     (Attempt all questions from this section) 

Question 1 

(a )  Name  one e l ement ,  i n  each  case ,  to  wh ich  fo l lowing  descr ip t ion s  

cou ld  app ly  

[4 ]  

( i )  The  mo l ten  meta l  wh ich  g ives  wh i te  fumes when reac t ing  

w i th  ch lo r ine .  

            . 

( i i )  The  burn ing  meta l  wh ich  combines  d i rec t ly  w i th  n i t rogen .              . 

( i i i )  The  meta l  wh i ch  combines  d i re c t ly  w i th  su lphur  on  hea t ing .              . 

( i v )  The  non -meta l  wh i ch  fo rms t wo com pounds when rea c t ing  

w i th  ch lo r ine .  

            . 

(b )  Name  the  ga s  tha t  you  can  ob ta in  in  the  labora to r y  f rom ea ch  o f  

the  fo l l owing  and  wr i te  the  equat i on  fo r  the  reac t ion  ta k ing  p lace  

in  each  case :  

[6 ]  

( i )  Ammonium n i t r i te :                                    . 

                                                                                                               .  

 

( i i )  Ammonium ch lo r ide :                                    . 

                                                                                                               . 

 

( i i i )  Ammonium n i t ra te :                                    . 

                                                                                                                . 

 

( c )  

( i )  

 

Name  the  t wo c rys ta l l ine  a l lo t rop es  o f  su lphur .  For  each  

a l lo t rope  g ive  a  ske t ch  o f  t he  shape o f  i t s  c rys t a ls .  

 

[5 ]  

( i i )  Wh ich  su lphur  a l lo t rope  i s  s tab le  a t  room tempera tu re?   

(d )  

( i )  

 

What  i s  the  mass o f  n i t rogen  in  1000 kg  o f  u rea  [CO(NH 2 ) 2 ]   

( Ans .  cor rec t  to  neares t  kg . )  

 

 

 

 

 

 

 

[5 ]  
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( i i )  I s  i t  po ss ib le  to  change t he  tempera tu re  a nd  p ressure  o f  a  f i xed  

mass o f  a  ga s  w i thou t  chang in g  i t s  vo lume? Exp la in  yo ur  answer .                          

 

                                                                                           .   

                                                                                           .   

(e )  

( i )  

 

What  shou ld  be  the  phys ica l  s ta t e  o f  lead  b romide  i f  i t  i s  to  

cond uct  e lec t r i c i t y?                                                                              . 

 

[4 ]  

( i i )  What  par t ic le s  a re  p resen t  in  p ure  lead  b rom ide?                          .                                                                                                                   

( i i i )  Wr i te  the  equat i ons  fo r  the  reac t ions  wh i ch  take  p lace  a t  the  

e l ec t rodes  dur ing  t he  e le c t ro ly s is  o f  lead  b romide ?  

 

 D issso c ia t ion :                                                                     .   

 At  ca thod e:                                                                     .   

 At  anode:                                                                      .  

                                                                    .  

 

 Overa l l :                                                                      .   

   

( f )  Three  te s t - tubes  con ta in  ca lc ium n i t ra te  so lu t ion ,  z inc  n i t ra te  

so lu t ion  and  l ead  n i t ra te  so lu t ion  respe ct i ve ly .  Ea ch  so lu t ion  is  

d i v ided  in to  two  por t ions  ( f )  ( i )  and  ( f )  ( i i ) .  Descr ib e  the  e f fec t  o f  

[6 ]  

( i )  Add ing  NaOH so lu t ion  t o  each  por t ion  in  tu rn  t i l l  i t  i s  in  excess .   

( i i )  Add ing  ammonium hydro x ide  to  each  por t ion  in  tu rn  t i l l  i t  i s  in  

excess .  

 

  Ca lc i um n i t ra te  

so lu t ion  

Z in c  n i t ra t e  

so lu t ion   

Lead  n i t ra te  

so lu t ion  

 

 Add ing  NaOH 

so lu t ion  d ropw ise  

    

 Add ing  NaOH 

so lu t ion  in  e xcess  

    

 Add ing  NH 4O H 

so lu t ion  d ropw ise  

    

 Add ing  NH 4O H 

so lu t ion  in  e xcess  
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(g )  S ta te  th re e  tes t s  by  wh ich  you  cou ld  iden t i f y  a  ga s  as  be ing  

ch lo r ine .  

                                                                                         .  

                                                                                         .  

                                                                                         .  

                                                                                         .  

[3 ]  

(h )  De f ine  o r  exp la in  the  me an ing  o f  the  fo l lo wing  te rms:  [5 ]  

( i )  Mo la r  vo lume :                                                                      .  

                                                                                         .  

                                                                                         .  

 

( i i )  F ixa t ion  o f  n i t rog en   

( i i i )  Ac id  sa l t :                                                                             .  

                                                                                         .  

                                                                                         .  

 

( i v )  Vu lcan isa t ion   

( v )  Ore :                                                                                    .  

                                                                                         .  

                                                                                         .  
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Section – B   (40 marks)  

    (Attempt any four questions from this section) 

Question 2 

(a )  

( i )  

 

What  i s  the  purpo se  o f  the  pH sca le?  

                                                                                         .  

                                                                                         .  

                                                                                         .  

[4 ]  

( i i )  What  i s  the  p H o f  pure  wate r?                                                .   

( i i i )  A  is  a  so lub le  a c id ic  ox ide ;  B i s  a  so lub le  ba se .  Compared  to  th e  

pH  o f  pure  wate r ,  what  w i l l  be  p H o f  :   

(1 )  a  so lu t ion  o f  A :                                              .   

(2 )  a  so lu t ion  o f  B :                                              .  

 

 

 

(b )  

 

( i )  

Tak ing  sod ium carbona te  as  an  example ,  g i ve  the  mean ing  o f  the  

fo l low ing  te rms :   

Water  o f  c rys ta l l i za t ion :  

                                                                                         .  

                                                                                         .  

[3 ]  

( i i )  Anhydrous :  

                                                                                         .  

                                                                                         .  

 

( i i i )  E f f lo re scence :  

                                                                                         .  

                                                                                         .  

 

( c )  

( i )  

 

Bar ium ch lo r ide  so lu t ion  can  be  used  to  d is t ingu ish  be t ween a  

sod iu im su lpha t e  so lu t ion  a nd  a  sod ium  n i t ra te  so lu t ion .  How is  

th is  done?  

                                                                                         .  

                                                                                         .  

                                                                                         .  

[3 ]  

( i i )  Wr i te  the  equat i on  fo r  the  ac t i on  o f  hea t  on  sod ium n i t ra te  

                                                                                         .  
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Que st ion  3  

(a )  Wr i te  equa t ion  f o r  the  fo l lo wing  reac t ions :  [2 ]  

( i )  Burn ing  o f  ammonia  in  oxygen:  

                                                                                         .  

 

( i i )  Ca ta ly t ic  o x ida t ion  o f  ammonia :  

                                                                                         .  

 

(b )  

( i )  

 

What  wou ld  yo u  s ee  in  (a )  ( i )  ab ove?  

                                                                                         .  

                                                                                         .  

[4 ]  

( i i )  Name  the  ca ta ly s t  used  in  (a )  ( i i ) .                                           .   

( i i i )  In  the  reac t ion  re fe r red  to  in  (a )  ( i i )  the  ca ta l ys t  g lows  red  ho t  .  

Why?  

                                                                                         .  

 

( i v )  What  i s  name o f  indus t r ia l  p roce ss  wh ich  s ta r ts  w i th  reac t io n  

re fe r red  to  in  (a )  ( i i )?                                                            .  

 

( c )  

( i )  

 

Ho w so lub le  is  ammon ia  in  wate r?  

                                                                                         .  

[4 ]  

( i i )  G ive  t wo  reason s to  show tha t  the  so lu t ion  o f  ammonia  in  wate r  

con ta ins  hydrox ide  ion s .  

                                                                                         .  

                                                                                         .  

                                                                                         .  

 

( i i i )  Name  a  s imp le  method  you  wou ld  emplo y  to  p rep are  ammonium 

sa l ts  in  your  labora to ry .                                                        .  
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Que st ion  4  

(a )  Ca lcu la te  the  empi r i ca l  fo rmu la  o f  the  compound ha v ing  37 .6% 

sod ium,23 .1 % s i l i con  and  39 .3 % oxygen .  (work  to  2  de c ima l  

p l aces . ) [ O=16; Na=23 ;S i=28 ]  

[3 ]  

 E le  % RA M  A T O M I C RA T I O  S I M P LE S T  RA T I O   

  

 

     

 

 

    

 

 

    

 EF  =   

(b )  The  emp i r ica l  fo rmu la  o f  a  compound is  C 2 H 5 .  I t  ha s  a  vap our  

dens i ty  o f  29 . Dete rmine  the  re la t ive  mo lecu la r  mass o f  the  

compou nd and  hen ce  i t s  mo le cu la r  fo rmu la .  

 

 

 

 

 

 

[2 ]  

( c )  So l i d  ammonium d ichromate  ( re la t i ve  mo lecu la r  mass = 252)  

decomp oses  a ccord in g  to  the  fo l lowin g  equat ion :  

(NH 4 ) 2 Cr 2O 7    N 2  +  Cr 2  O 3  +  4  H 2O   

[5 ]  

 

( i )  What  vo l .  o f  N 2 ,  a t  s . t .p . ,  w i l l  be  evo l ved  wh en 63g  o f  ammonium  

d i chromate  is  decomposed ? 

 

 

 

 

( i i )  I f  63  g  o f  ammonium d ichromate  is  hea te d  above  100 o C.  What  

w i l l  be  the  loss  o f  mass?  [N  = 14 ,  H = 1 ,  Cr  =  52 ,  O = 16 ]                                       
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 Que st ion  5   

(a )  Fo l lowing  subs tances  a re  pu t  in to  the  b las t  fu rnace  when 

manufa c tu r ing  i ron ,  i ron  o re ,  coke ,  l ime stone   a nd   ho t  a i r .  

[7 ]  

( i )  Name  the  mos t  common ore  o f  i ron  and  what  is  i t s  chem ica l  

fo rmu la?  

 

( i i )  What  i s  the  purpo se  o f  u s ing  (1 )  the  coke ;  (2 )  t he  l imestone?   

( i i i )  Wr i te  the  equat i on  fo r  the  reduct ion  rea c t ion  wh ich  p roduce s 

i ron .  

 

( i v )  Name  two substan ces wh ich  separa te  a t  the  bo t tom o f  the  b las t  

fu rna ce  

 

(b )   

( i )  

 

What  i s  the  ma in  impur i t y  p re sen t  in  the  i ron  p rodu ced i n  the  

b l as t  fu rna ce?  

[3 ]  

( i i )  By  what  chem ica l  p rocess  is  th is  impur i t y  removed  in  s tee l  

mak ing?  

 

( i i i )  What  i s  added t o  s tee l  to  make s ta in l ess  s tee l?   

 Que st ion  6   

(a )   

( i )  

Wr i te  equa t ion  f o r  the  labora to ry  p repara t ion  o f  the  su lphur  

d i ox ide  f rom sod ium su lph i te .  

[4 ]  

 

( i i )  Ho w i s  the  su lphur  d iox ide  co l lec t ed?   

( i i i )  What  does  the  method  o f  co l lec t ion  te l l  you  about  d ens i t y  o f  

SO 2? 

 

( i v )  What  do  you  see  when su lpur  d iox ide  is  bubb led  th roug h an  

ac id i f ied  po ta ss ium  d ichromat e  so lu t ion?                                                          

 

(b )  Wr i te  one  equat io n  in  ea ch  ca se  to  sho w the  ac t ion  o f  su lphur  

d i ox ide  ( i )  a  redu c ing  age nt ;  ( i i )  an  ox id iz ing  agen t ;  ( i i i )  an  a c id  

anhydr ide .  

[3 ]  

( c )   

( i )  

 

What  i s  the  s im i la r i t y  in  the  use  o f  su l phur  d io x ide  an d  ch lo r ine  

as  b leach ing  agen ts?  

[3 ]  

( i i )  When ch lo r ine  is  i nvo l ved  in  b leach ing ,   what  is  t he  type  o f  

chem ica l  reac t i on  tha t  changes  the  co loured  comp ound to  a  

co lour le ss  one?  

 

( i i i )  What  i s  the  rea son fo r  no t  us in g  ch lo r in e  to  b leach  woo l?   
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Que st ion  7  

(a )  Out l ine  the  s te ps  requ i red  to  co nver t  h ydrogen ch lo r ide  to  

anhydrous  i ro n  ( I I I )  ch lo r ide .   

Wr i te  the  equat i ons  fo r  the  reac t ions  wh i ch  take  p lace .   

[5 ]  

                                                                                          .  

                                                                                         .  

                                                                                         .  

 

(b )   

( i )  

 

What  a re  the  two  s teps  necessary  to  change l ead  carbona te  in t o  

le ad  ch lo r ide?   

[5 ]  

                                                                                          .  

                                                                                         .  

                                                                                         .  

 

( i i )  G ive  the  name o f  a  so lub le  le ad  sa l t  and  wr i te  the  equa t ion  f o r  

the  ac t io n  o f  hea t  on  th is  sa l t .  

 

                                                                                          .  

                                                                                         .  

 

( i i i )  Wr i te  equa t ion  f o r  the  p repara t ion  o f  n i t r i c  ac id  f rom po ta ss ium 

n i t ra te  

 

                                                                                          .   

 

 

 

 

 

 

 

 


