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ICSE-1998 
Sect ion A  (40 Marks)      (At tempt  a l l  quest ions  f rom this sect ion)  

Quest ion 1 

(a )  Answer  the  ques t ion  be low,  re la t ing  your  answers  on l y  to  sa l ts  in  

the  fo l l owing  l i s t :  Sod ium ch lo r ide ,  anhydrous  ca lc i um ch lo r ide ,  

copp er  su lp ha te -5  wa te r .  

[5 ]  

( i )  What  name i s  g ive n  to  the  wate r  in  t he  compound copper  

su lpha te -5  wa te r?  

                                                                                          .  

 

( i i )  I f  copper  su lpha te  5 -wa ter  is  he a ted ,  wate r  i s  d r iven  o f f  lea v ing  

anhydrous  copper  su lpha te :  

 

(1 )  What  is  the  co lour  o f  anhydrous  cop per  su lpha te?                      .   

(2 )  By  wha t  means,  o t her  than  hea t ing ,  cou ld  you  de hydra te  cop per  

su lpha te -5  wa te r  and  ob ta in  anhydr ous  copper  su lpha te?  

                                                                                           .  

 

( i i i )  What  is  de l iqu escence?  

                                                                                          .                                         

                                                                                          .                                                                                                                                      

                                                                                          .                                                                                                                                      

                                                                                          .                                                                                                                                      

                                                                                          .  

 

( i v )  Wh ich  one  o f  the  sa l ts  in  the  g iven  l i s t  i s  de l iq uescent?  

                                                                                           .  

 

(b )  S ta te  what  yo u  see  when:  [5 ]  

( i )  A p iece  o f  mo i s t  b lue  l i tmus  paper  i s  p laced  in  a  gas  ja r  o f  

ch lo r ine .  

                                                                                           .  

 

( i i )  A p iece  o f  mo i s t  red  l i tmus paper  is  p laced  in  a  ja r  o f  ammonia .  

                                                                                           .  

 

( i i i )  S i l ve r  n i t ra te  so lu t ion  i s  added to  d i lu te  hydroch lo r ic  a c id .  

                                                                                           .  

 

( i v )  Z inc  ox ide  is  hea ted .  

                                                                                           .  

 

 ( v )  A g lo wing  sp l in t  i s  in t roduced in to  a  gas  ja r  con ta in ing  oxygen.  

                                                                                           .  
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( c )  Wr i te  cor rec t l y  ba lan ced equat ions  fo r  the  fo l lowing  reac t ions :  [5 ]  

( i )  Mo l ten  sod ium and ch lo r ine .  

                                                                                           .  

 

( i i )  N i t rogen  and  o xygen when l igh tn ing  s t r ikes .  

                                                                                           .  

 

( i i i )  I ron  and  d i lu te  su lph ur ic  ac id .  

                                                                                           .  

 

( i v )  De compos i t ion  o f  hypo ch lo rous  ac id  in  sun l igh t .   

( v )  Ac t ion  o f  hea t  on  po tass ium n i t ra te .  

                                                                                           .  

 

(d )  Water  can  be  sp l i t  in to  hydro gen and  o xygen und er  su i tab le  

cond i t io ns .  The  eq uat ion  re presen t ing  t he  change  is  : -     

2H 2O ( l )        2H 2 ( g )    +    O 2 ( g )  .  

[5 ]  

( i )  I f  a  g iven  exper iment  resu l ts  in  2500 cm 3  o f  hydrogen  be ing  

p roduced,  wh at  vo lume o f  o xygen is  l ibe ra ted  a t  the  same t ime  

under  the  same cond i t ions  o f  tempera tu re  a nd  p ressure ?  

 

 

 

 

 

 

 

 

 

( i i )  The  2500  cm 3  o f  hydrogen i s  sub jec ted  to  2  ½ t imes increase  in  

p ressure  ( tempera tu re  rema in ing  cons tan t ) .  Ca lcu la te  the  new 

vo lume.  
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( i i i )  Tak ing  the  vo lume o f  hydrogen  ca l cu la ted  in  (d ) ( i i ) ,  what  change 

must  be  made in  Ke lv in  (abso lu te )  tempera tu re  to  re tu rn  the  

vo lume to  2 500 cm 3  (p ressure  remain i ng  cons tan t )?  

 

 

 

 

 

 

 

 

(e )  The  comp ound Na 2 B 4O 7
. 10 H 2 O is  commonl y  kno wn as  Borax .  

When l i tmus is  added  to  a  so lu t ion  o f  b orax  i t  tu rns  b lue .  

(  H= 1 ,   B= 11 ,  O= 16 ,  Na = 23 .  Answer  cor rec t  to  1  dec ima l  

p l ace , )  

[5 ]  

( i )  What  can  you  sa y  about  pH o f  borax  so lu t ion?                           .     

( i i )  Ca lcu la te  perce n tage  o f  boron  (B)  in  bora x .  

 

 

 

 

 

 

 

( f )   

( i )  

 

Sod ium h ydrox id e  so lu t ion  can  be  used  to  d i s t ingu ish  b e tween 

i ron  ( I I )  su lpha te  so lu t ion  & i ron  ( I I I )  su lpha te  so lu t ion  be cause  

the se  so lu t ion s  g ive  d i f fe ren t  co lours  o f  the  p re c ip i ta te  w i th  

sod ium hydro x ide  so lu t ion .  G ive  th e  co lour  o f  the  p rec ip i ta te  

fo rmed wi th :   

[5 ]  

(1 )  i ron  ( I I )  su lpha te  so lu t ion :                                                                            

                                                                                           .  

 

(2 )  i ron  ( I I I )  su lpha te  so lu t ion :                                                                                           

                                                                                           .  

 

( i i )  What  w i l l  you  see  when  bar ium ch lo r ide  so lu t ion  is  added  to  i ron  

( I I )  su lpha t e  so lu n?                                                               .  

                                                                                          .  
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( i i i )  Ho w w i l l  the  ac t ion  o f  d i lu te  hydro ch lo r ic  a c id  on  sod ium  

carbon ate  and  sod ium su lph i te  enab le  you  to  d is t ingu i sh  be t ween 

the se  two  compound s?  

 

                                                                                           .  

                                                                                          .  

                                                                                          .  

 

(g )  Ch oos ing  on ly  word  f rom fo l lo wing  l i s t ,  wr i te  down  appropr ia t e  

word s  to  f i l l  the  b lanks  ( i )  to  ( v ) :   

An ions ,  anode,  ca thode ,  ca t ions ,  e lec t rode ,  e l ec t ro l y te ,  n icke l ,  

vo l tameter .                     

To  e lec t rop la te  an  a r t ic le  w i th  n i cke l  requ i res  an  ( i )  __ __________  

wh ich  mus t  be  a  so lu t ion  con ta in ing  ( i i )  _ ______ _____  ion s .  The  

a r t ic le  to  be  p la te d  is  p lac ed  a s  the  ( i i i )  ___ ________  o f  the  ce l l  in  

wh ich  the  p la t ing  is  car r ied  ou t .  The  ( iv )  ________ ___  o f  the  ce l l  

i s  made f rom pure  n icke l .  The  ion s  wh ich  a re  a t t rac ted  to  the  

negat ive  e lec t rode  and  d ischarge d  a re  ca l led  ( v )  _______ _______  

[5 ]  

(h )  The  fo l lo wing  qu est ion  re la ted  to  the  N i t rogen  cyc le .  [5 ]  

( i )  What  a re  the  so lu b le  n i t rogen  compound s absorbed  by  the  roo ts  

o f  p lan ts?  

 

( i i )  What  k ind  o f  p lan t  d i rec t ly  absorb s  n i t rogen  f rom th e  

a tmo sphere?  

 

( i i i )  What  te rm is  app l ied  t o  conser va t ion  o f  a tmospher ic  n i t rogen  to  

use fu l  compound o f  n i t rogen  

 

( i v )  Comp ounds such  as  ammonium n i t ra te ,  u rea  and  super  phosphate  

a re  u sed  to  rep lace  n i t rogen  a nd  o ther  e lements  los t  f rom the  so i l  

as  a  resu l t  o f  cu l t i va t io n .  Wha t  is  the  common name g iven  to  

the se  compound s?  

 

( v )  What  in so lub le  sub s tance  is  u sed  in  mak ing  su per  phospha te?  
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Sect ion –  B    (40 marks)      

(At tempt  any  four  quest ions  f rom th is sect ion)  

Quest ion 2 

(a )  

( i )  

 

Name  the  ox ide  o f  su lphur  wh i ch  reac ts  w i th  wate r  to  g ive  

su lphur i c  ac id .                                                                       .  

 

( i i )  In  the  con t ac t  p rocess ,  the  d i re c t  reac t ion  be tween t he  ox i de  o f  

su lpur  and  water  is  avo ided .  I n  th i s  p roce ss ,  what  doe s  the  o x ide  

o f  su lphur  re ac ts  w i th  ins t ead  o f  wa te r  an d  what  is  the  name o f  

the  p roduct?  

                                                                                          .  

                                                                                          .  

 

( i i i )  G ive  name a nd fo rmu la  o f  ac id  sa l t  wh ich  can  g i ve  sod ium ion s  

and  su lpha te  ion s  in  so lu t ion                                                    .  

[4 ]  

(b )  The  meta l  z inc  i s  ex t ra c ted  f rom the  o re  z inc  b lende.  [3 ]  

( i )  Name  the  z inc  compound i n  z in c  b lende.                                   .   

( i i )  Z in c  b lend  when roa s ted  in  a i r  g ives  o f f  a  gas  wh i ch ,  i f  a l lowed to  

escape,  wou ld  cons t i tu te  an  a tmospher i c  po l lu tan t .  What  is  th is  

gas?                                                                                     .  

 

( i i i )  What  par t icu la r  po l lu t ing  e f fec t  d oes  th is  gas  have?  

                                                                                           .  

 

( c )  Wr i te  cor rec t l y  ba lan ced equat ions  fo r  rea c t ion  o f  d i lu te  su lphur i c  

ac id  w i th  ea ch :  

[3 ]  

( i )  Co pper  carbona te .    

                                                                                           .  

 

( i i )  Lead  n i t ra te  so lu t ion .  

                                                                                           .  

 

( i i i )  Z in c  hydrox ide .  

                                                                                           .  
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Quest ion 3 

(a )  The  fo l lo wing  rea c t ion s  a re  car r ied  ou t :   

A . :  N i t rogen   +   me ta l      Compou nd X  

B  :  X  +  Water      ammon ia   +  ano ther  compound  

C  :  Ammon ia   +   Meta l  ox ide      Meta l  +   Water   +   N i t roge n  

[4 ]  

( i )  One me ta l  th a t  can  be  used  fo r  reac t ion  A  is  ma gnes ium.      

(1 )  S ta te  th e  cond i t ion s  fo r  the  reac t i on .   

                                                                                          .  

 

(2 )  Wr i te  the  fo rmu la  o f  compound  X fo rmed when n i t rogen  and  

magnes ium reac ts  toge ther .                                                     .  

 

( i i )  Wr i te  the  cor rec t ly  ba lanced equat ion  fo r  reac t i on  B  where  X i s  

the  compound f o rmed be twe en n i t rogen  a nd  magnes ium.  

                                                                                          .  

 

( i i i )  What  p roper t y  o f  ammon ia  is  demonst ra ted  by  rea c t ion  C?  

                                                                                          .  

 

   

(b )  Indu s t r ia l l y ,  ammonia  is  ob ta ined  b y  d i rec t  combina t ion  be t ween 

n i t rogen  and  h ydrogen.  

[3 ]  

( i )  Wr i te  cor rec t l y  ba lan ced equat ion  fo r  d i rec t  comb ina t ion  o f  N 2  

w i th  H 2 .                                                                              .  

 

( i i )  Wh ich  o f  the  met a ls -  i ron ,  p la t inum,  copper  ca ta lyse - t h is  d i rec t  

comb ina t io n?                                                                       .  

 

( i i i )  I s  fo rmat ion  o f  ammonia  p romoted  by  use  o f  h igh  p re ssure  o r  low  

p ressure .                                                                              .  

 

( c )   

( i )  

 

I s  ammonia  more  dense  o r  less  dense  than  a i r?  

[3 ]  

                                                                                           .   

( i i )  What  p roper t y  o f  ammon ia  is  demonst ra ted  by  the  Founta in  

Exper imen t?  

 

                                                                                           .   

( i i i )  Wr i te  cor rec t  ba lanced eq uat ion  fo r  the  re ac t io n  be twe en NH 3  

and  H 2SO 4 .  

 

                                                                                           .   
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Quest ion 4 

(a )   

( i )  

 

The  comp ound A has  t he  fo l low ing  percen tage  compo s i t ion  by  

mass:  Carbon  26 .7 %;  Oxygen 71 . 1%;  Hydrogen 2 .2%.  Dete rm ine  

the  empi r i ca l  fo rmu la  o f  A.  

[6 ]  

 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   

  

 

     

  

 

     

  

 

     

( i i )  I f  the  re la t ive  mo lecu la r  mass  o f  A is  90 ,  wha t  is  the  mo lecu la r  

fo rmu la  o f  A?  

 

  

 

 

 

 

( i i i )  The  comp ound A is  a  wea k ac i d .  What  is  mean t  by  th is  

s t a tement?  

 

                                                                                           .  

                                                                                          .  

 

(b )  Ammonia  burn s  in  oxygen and  the  combus t ion ,  in  the  p resence  o f  

a  ca ta ly s t ,  may  be  represen ted  by :  

2NH 3  +  2½ O 2      2NO + 3  H 2O 

[4 ]  

( i )  What  mass  o f  s t eam is  p roduced when 1 .5  kg  o f  n i t roge n  

monox ide  i s  fo rmed?  

 

 

 

( i i )  What  vo lume o f  o xygen,  a t  s . t .p . ,  i s  requ i red  to  f o rm 10  mo le s  o f  

p roduc ts?  
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Quest ion 5 

(a )  The  tab le  be low compares  some  proper t ies  o f  meta ls  & n on -

meta ls .  Wr i te  d own ( i )  to  ( iv ) :  

[4 ]  

 

 

Meta l  No n-Meta l  

( i )  Poor  condu cto r  o f  hea t   

( i i )Ma l leab le   

( i i i )Form pos i t i ve  ions   

( i v )  Form ac id i c  ox id es   

 

(b )   

( i )  

 

Meta ls  a re  ge nera l l y  so l id  a t  room tempera tu re .  Name t he  meta l  

wh ich  is  a  l iqu id  a t  room tempera tu re .  ( say  25 oC)  

                                                                                          .  

[2 ]  

( i i )  Wh ich  a l lo t rope  o f  th e  non -meta l  ca rbon  conduct s  e le c t r ic i t y?  

                                                                                          .  

 

( c )   

( i )  

 

Ho w many va len ce  e le c t rons  a re  p resen t  in :    

(1 )  Meta ls :                                                                             .  

(2 )  Non –  meta ls :                                                                    .  

[4 ]  

( i i )  Name  a l l  the  par t ic le s  found  in  a  so lu t ion  o f  sod ium ch lo r ide .     

                                                                                           .  

                                                                                           .  

 

 

Quest ion 6 

(a )  

( i )  

 

E thane and  ch lo r ine  reac t  tog e ther  to  fo rm mo noch lo ro e thane 

(e th y l  ch lo r ide) .  

[5 ]  

(1 )  Wr i te  do wn the  s t ruc tu ra l  fo rmu la  o f  e th ane.  

 

 

 

 

 

(2 )  What  typ e  o f  reac t ion  ha s  take n  p lace  be tween  e thane an d  

ch lo r ine?  

                                                                                           .  
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( i i )  The  t ype  o f  rea c t ion  be tween  e thene and  ch lo r ine  i s  d i f fe ren t  f rom 

tha t  be twee n e thane & ch lo r ine .  

 

(1 )  What  i s  the  t ype  o f  rea c t ion  be tween e t hene and  ch lo r i ne?  

                                                                                           .  

 

(2 )  What  fea tu re  o f  the  e thene s t ruc tu re  ma kes su ch  a  reac t ion  

poss ib le?  

                                                                                           .  

 

(3 )  Name  the  p rodu ct  o f  t he  reac t ion  be t ween e thene  and  ch lo r ine  

                                                                                           .  

 

(b )  E thane burn s  comp le te l y  in  a i r  o r  oxygen  to  g ive  carbo n  d iox ide  

(and  water  va pour )  w i th  a  l im i ted  supp ly  o f  a i r /oxygen,  carb on  

monox ide  i s  fo rmed.  The  same ga ses a re  found  in  au tomob i le  

exha ust  ga ses .  Bo th  g ases can  be  cons idered  a s  a tmospher ic  

po l lu tan t s .                                                    

[5 ]  

( i )  Wr i te  the  equat i on  o f  th e  comple te  combu st ion  o f  e thane .  

                                                                                           .  

 

( i i )  What  danger  is  a ssoc ia ted  w i th  carbon  mono x ide?  

                                                                                           .  

 

( i i i )  What  e f fe c t  i s  assoc ia te d  w i th  too  much  carbon  d iox i de  in  the  

a tmo sphere?  

                                                                                           .  

                                                                                           .  

 

( i v )  Burn ing  a ce ty lene  (e th yne)  in  o xygen und er  appropr ia t e  

cond i t io ns  p rodu ces a  very  ho t  f lame.  What  is  th is  ho t  f lam e used  

fo r?  

                                                                                           .  

                                                                                           .  
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Quest ion 7  

(a )  So lu t ion  P has  a  pH o f  13 ,  so lu t i on  Q ha s  a  p H o f  6  a nd  so lu t ion  

R  has  a  p H o f  2 .  

[3 ]  

( i )  Wh ich  so lu t i on  w i l l  l ibe ra te  ammon ia  f rom ammonium 

su lpha te  on  he a t ing?  

  

( i i )  Wh ich  so lu t i on  is  a  s t rong  a c id?    

( i i i )  Wh ich  so lu t i on  con ta ins  so lu te  mo le cu les  as  we l l  as  ions?    

(b )  F rom the  l i s t  o f  su bs tance s g i ven  be low,  choose  th e  pa i r  requ i red  

to  p re pare  the  sa l ts  ( i )  to  ( i i i )  in  the  labora to ry  a nd  wr i te  down  the  

re le van t  equ at ions .   

The  su bs tance s a re :   

Ch lo r ine ,  i ron ,  lead ,  lead  n i t ra te  so lu t ion ,  so d ium n i t ra te  so lu t i on ,  

i ron  ( I I I )  ca rb onate ,  I ron  ( I I I )  hydrox id e ,  

sod ium hydro x ide  so lu t ion ,  d i lu te  hydroch lo r ic  ac id .  

The  sa l ts  a re :   

( i )  Sod ium ch lo r i de .  

                                                                                           .                 

( i i )  Lead  ch lo r ide .  

                                                                                           .   

( i i i )  anhydrous  i ron( I I I )  ch lo r ide .  

                                                                                           .  

[6 ]  

( c )  A l l  ammonium sa l ts  a re  decompo sed on  hea t ing .  Wha t  o ther  

p roper t y  do  ammon ium sa l ts  have  in  common?  

                                                                                           .  

                                                                                           .  

                                                                                           .   

[1 ]  

 

 

 

 

 

 

 


