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ICSE-1996 
Section A (40 Marks)     (Attempt all questions from this section) 

Question 1 

(a)  From the l is t  of  substances choose those which meet  descr ipt ion given in 

par ts  ( i ) to (v ) below: 

Ammonium chlor ide, ammonium nit rate,  chlo r ine,  d i lute hydrochlor ic ac id,  

i ron,  lead ni t rate,  manganese, ( IV) ox ide, s i lver n i t rate,  sodium ni t rate,  

sulphur.  

[6] 

( i )  Two  c ompounds  hea ted t o  ga the r  i n  s o l u t ion t o  p roduc e n i t rogen.   

                                                                                                          .   

( i i )  A n e l emen t  whi c h ex is ts  i n  two  c rys ta l l i ne  f o rms.   

                                                                                                          .   

( i i i )  A  c ompounds  wh ic h  on hea t i ng g i v es  ox y gen as  t he on l y  gas eous  p roduc t   

                                                                                                          .   

( iv )  A  s ubs tanc e  c on ta i n i ng bo th  mo l ec u l es  and i ons .   

                                                                                                          .   

(v )  Two  c ompounds  whos e  aqueous  s o l u t i ons  g iv e  whi t e  p rec i p i t a t es  wi t h  

d i l u t e  HC l  ac i d .  

 

                                                                                                          .   

   

(b)  What  do you see when:  [6] 

( i )  S od i um hy d rox i de s o l u t i on  i s  added t o  z i nc  s u l pha te  s o l u t i on  t i l l  i t  i s  i n  

ex c es s .  

 

                                                                                                          .   

                                                                                                          .   

( i i )  Chlor ine water is exposed to sunl ight.   

( i i i )  A mmon i a  gas  i s  bubb l ed  t h rough  red l i tmus  s o l u t i on.   

                                                                                                          .   

( iv )  B a r i um  c h l o r i de  s o l u t i on i s  added  t o  d i l u t e  s u l phu r ic  ac i d .   

                                                                                                          .   

                                                                                                          .   
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(c )  Explain why the fo l lowing statements are not  correct :  [6] 

( i )  Element  n it rogen can be obtained in pure s tate by  removing carbon 

diox ide and oxygen f rom ai r.  

 

( i i )  A mmon i um s a l ts  wi l l ,  on  heat i ng ,  dec ompos e  t o  g iv e  ammon i a .   

                                                                                                          .   

                                                                                                          .   

( i i i )  Lead c h l o r i de c an be  p repa red by  add i ng  d i l u t e  hy d roc h l o r i c  ac i d  t o  l ead  

su l pha te  s o l u t i on .  

 

                                                                                                          .   

                                                                                                          .   

( iv )  1  g ram o f  any  gas  occ up i es  22 .4  l i t r es  a t  S TP .   

                                                                                                          .   

                                                                                                          .   

(d)  

( i )  

 

A solut ion has a pH of 7.  Explain how you would:  

 

[4] 

(1)  inc reas e i ts  pH ;                                                                          .   

(2)  dec reas e i ts  pH .                                                                          .   

( i i )  I f  a  s o l u t i on c hanges  t he  c o l ou r  o f  l i tmus  f rom  red t o  b l ue ,  wha t  c an  y ou  

say  abou t  i ts  pH?  

 

                                                                                                          .   

( i i i )  W ha t  c an y ou s ay  about  t he  pH  of  a  s o l u t ion t hat  l i b ra tes  c a rbon d i ox i de 

f rom  s od i um c a rbona te?  

 

                                                                                                          .   

(e)  

( i )  

 

Unde r  s ame  c ondi t i ons  o f  t empe ra tu re  and p ress u re  y ou  c o l l ec t  2 l i t res  o f  

ca rbon  d i ox i de ,  3  l i t r es  o f  c h l o r i ne,  5  l i t r es  o f  hy d rogen ,  4  l i t r es  o f  

n i t rogen  and 1  l i t r e  o f  s u l pu r  d i ox i de .   

In  whi c h gas  s ampl e  wi l l  t he re  be:   

(1 )  The  g rea tes t  numbe r  o f  mo l ec u l es ?                                                  .  

(2 )  The  l eas t  numbe r  o f  mol ec u l es ?                                                      .  

Jus t i fy  y ou r  ans we r .                                                                            .  

 

( i i )  The  p res s u re on  one mo l e  o f  gas  a t  S TP  is  doub l ed and  t he  t empe ra tu re  i s  

ra is ed  t o  546 K .  W ha t  i s  t he  f i na l  v o l ume  o f  t he gas ?  
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( i i i )  F i nd  t he  t o t a l  pe rc entage  o f  ox y gen i n  magnes i um n i t ra t e  c rys ta ls :  

Mg (N O 3 ) 2
. 6H 2 O.  (H=1 ,   N=14 ,   O=16 ,   Mg=24 )  

[8] 

   

   

   

   

   

   

   

   

( f )  You are given the three white powders  calc ium carbonate, lead carbonate 

and z inc carbonate.   

Descr ibe the tests you would carry out  in,  solut ion to ident ify the metal in 

each of the above compounds.   

Indicate c lear ly how you would prepare the solut ions for the tests.   

[5] 
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(g)  Wri te the equat ion for each of  the fo l lowing react ions:  [5] 

( i )  Ac t i on o f  hea t  on  potass i um  n i t ra t e .   

                                                                                                          .   

( i i )  Ch l o r i ne  i s  pas s ed ov e r  hea ted i ron .   

                                                                                                          .   

( i i i )  Ch l o r i ne  i s  pas s ed i n t o  pu re  wa te r .   

                                                                                                          .   

( iv )  S o l u t i ons  o f  ammon i um c h l o r i de and  s od i um hy d rox i de a re  mi x ed and  

heated .  

 

                                                                                                          .   

(v )  Coppe r  s u l pha te  s o l u t i on  i s  added t o  s od ium hy d rox i de s o l u t i on .   

                                                                                                          .   

   

Section – B   (40 marks)      

(Attempt any four questions from this section)  

Question 2 

(a)  

( i )  

 

W hat  i s  t he pu rpos e o f  t he Habe r ’s  p roc ess ?  

[7] 

                                                                                                          .   

( i i )  Name the gas eous  i nput s  o f  t he Habe r ’s  p roc ess  and s ta te  t he ra t i o  by  

vo l ume  i n  whi c h t he gas es  a re  m ix ed .  

 

                                                                                                          .   

( i i i )  W hat  i s  done  t o  i nc reas e t he ra te  o f  t he reac t i on i n  t he  Habe r ’ s  p roc es s ?   

                                                                                                          .   

                                                                                                          .   

( iv )  G iv e  two  d i f f e ren t  way s  by  wh ic h  t he  p roduc t  c an be  s epa ra ted f rom  the  

reac tant s .   

 

                                                                                                          .   

                                                                                                          .   
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(b)  A  c ompound  c on ta i ns  87.5% by  mass  o f  n i t rogen  and 12 .5% by  mas s  o f  

hy d rogen .  De te rm i ne t he emp i r i c a l  f o rmu la  o f  t h i s  c ompound .  (N=14 ,  H=1 )  

[3] 

   

   

   

   

   

   

Quest ion 3 

             α sulphur      A      Powdered Rol l Sulphur        B           β sulphur  

             ( rhombic)                       D                 C                 (monoc l in ic )  

                                           Sulphur d iox ide  

                                                F                  E  

                                           Sodium sulphi te                     

 

[5] 

 The fo l lowing quest ions refer  to the scheme above:   

(a)  Descr ibe br ief ly how you would carry  out each of  the changes A and B   

(b)  W ri t e  equa t i on i n  eac h  c as e f o r  a  reac t i on wh ic h  c ou l d  b r i ng abou t  eac h o f  

the  c hanges  C ,  D ,  E  and F .  

[5] 

                                                                                                          .   

                                                                                                          .   

                                                                                                          .   

                                                                                                          .   

                                                                                                          .   

                                                                                                          .   
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Question 4 

(a)  F i nd  t he  re l a t i v e  mo l ec u l a r  mass  o f  a  gas ,  0 . 546g o f  wh ic h  oc c up i es  360 

c m 3  a t  87 o C at  380 mm Hg  p ress u re .  

[5] 

   

   

   

   

   

   

   

(b)  

( i )  

 

W ha t  v o l ume  of  hy d rogen  s u l ph i de  a t  s . t . p .  wi l l  bu rn  i n  ox y gen t o  y i e l d  

12.8g  s u l phu r  d i ox i de  ac c o rd i ng t o  t he equat i on :  (H=1 ,  O=16 ,  S =32 )     

              2    H 2 S     +      3   O 2      2    H 2 O   +    2     S O 2         

 

   

   

   

   

   

   

( i i )  Fo r  t he  v o l ume  o f  hy d rogen s u l ph i de de te rmi ne  i n  (b )  ( i )  abov e,  wha t  

vo l ume  oxy gen  woul d  be requ i red  f o r  c ompl e te  c ombus t i on?   

[5] 
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Question 5 

(a)  Fo r  eac h  s ubs tanc e l i s t ed  be l ow ,  ex p l a i n  i ts  s i gn i f i c anc e i n  t he  ex t rac t i on 

o f  a l umi n i um :  

[4] 

( i )  B aux i t e                                                                               .   

( i i )  S od i um hy d rox i de                                                                             .   

( i i i )  C ry o l i t e                                                                             .   

( iv )  Graph i t e .                                                                             .   

   

(b)  The fo l lowing quest ions re late to the ext rac t ion of  a luminium by 

elec t ro lys is:  

[3] 

( i )  G iv e  t he  equat i on  f o r  t he  reac t i on t hat  t akes  p l ac e a t  t he c athode .   

                                                                                                          .   

( i i )  Ex p l a i n  why  i t  i s  nec es s a ry  t o  renew the  anode f rom  t i me  t o  t i me .    

                                                                                                          .   

                                                                                                          .   

(c )  

( i )  

 

W ha t  i s  an  a l l oy ?  

 

                                                                                                          .   

( i i )  A n a l l oy  us ua l l y  has  s ome  p rope r ty  whic h mak es  i t  pa r t i c u l a r l y  us efu l .  

W ha t  i s  t he s pec i a l  p rope rt y  o f :  (1 )  Du ra l umi n  (2 )  Ty pe  me ta l ?  

[3] 

                                                                                                          .   

                                                                                                          .   

                                                                                                          .   

                                                                                                          .   
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Question 6 

(a)  Name  f rom  the  l i s t  o f  s ubs tanc es  g i v en be l ow ,  t he s ubs tanc es  wh ic h  y ou  

woul d  us e  t o  p repa re eac h o f  t he f o l l owi ng s a l t s ,  named  i n  pa r ts ( i )  t o  ( i v ) .  

The  s ubs tanc es  a re :  

Copper,  Lead, Sodium, Z inc , Copper ox ide,  Lead carbonate,  

Sodium carbonate solut ion,  D i lute hydrochlor ic  ac id,  D i lute n it r ic ac id  

and Di lute sulphur ic ac id  

[5] 

( i )  Z i nc  s u l phate ;                                                                               .   

( i i )  Coppe r  s u l pha te ;                                                                               .   

( i i i )  S od i um s u l pha te ;                                                                               .   

( iv )  Lead s u l phate .                                                                               .   

   

(b)  Sulphur d iox ide and chlor ine are both used as bleaching agents:  [5] 

( i )  What  is  s imi lar  in use of chlor ine and sulphur d iox ide as bleaching 

agents? 

 

( i i )  How does the bleaching ac t ion of  these two gases di f fer?   

( i i i )  What  type of  f ibre should not be bleached us ing chlor ine? Why should be 

use of  chlor ine be avoided for th is f ibre? 

 

   

Quest ion 7 

(a)  Give one example in each case of a substance which contains :  [3] 

( i )  Ions  on l y ;   

                                                                                                          .   

( i i )  Mol ec u l es  on ly ;   

                                                                                                          .   

( i i i )  B oth  i ons  and mo l ec u l es .   

                                                                                                          .   

   

(b)  

( i )  

 

W hat   i s  mean t  by  t he t e rm  “e l ec t ro ly t e ”?  

 

[3] 

                                                                                                          .   

                                                                                                          .   
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( i i )  W ha t  a re  t he  pa r t i c l es  p res en t  i n  a  c ompound wh ic h  i s  a  non -e l ec t ro l y t e?   

                                                                                                          .   

( i i i )  I f  an  e l ec t ro ly t e  i s  desc r i bed  as  a  ‘ s t rong  e l ec t ro l y t e ’ ,  wha t  does  i t  mean?   

                                                                                                          .   

   

(c )  The fo l lowing quest ions refer  to the electro lys is of copper sulphate 

solut ion wi th copper e lect rodes:  

[4] 

( i )  Compare  t he c hange i n  mass  o f  t he  c a thode w i t h  t he  c hange  i n  mas s  o f  

the  anode.  

 

                                                                                                          .   

                                                                                                          .   

   

( i i )  W ha t  i s  s een t o  happen  t o  t he  c o l ou r  o f  t he c oppe r s u l phate  s o l u t i on i f  

p l a t i num e l ec t rodes  a re  us ed?  Ex p l a i n  t h is  obs e rv at i on .  

 

                                                                                                          .   

                                                                                                          .   

                                                                                                          .   

   

( i i i )  W ha t  i s  t he p rac t i c a l  app l i c a t i on  o f  t he  e l ec t ro ly s is  o f  c oppe r  s u l pha te  

so l u t i on? B r i e f l y  des c r i be one  s uc h app l i ca t i on.  

 

                                                                                                          .   

                                                                                                          .   

                                                                                                          .   

                                                                                                          .   

   

   

 


