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 ICSE-2004 
Sect ion A (40 Marks)     (Attempt a l l  quest ions f rom th is  sect ion)  

 

Quest ion 1  

(a)  Choose the let ters A,B,C or D to match the descr ipt ions ( i ) to ( iv ) g iven 

below:   

A-Ammonia,                   B-Hydrogen chlor ide,   

C-Hydrogen Sulphide,      D-Sulphur Diox ide.  

[6]  

( i )  This  gas can be ox id ized to sulphur.                          .  

( i i )  This  gas decolour ises potass ium permanganate solut ion.                          .  

( i i i )  When th is  gas is bubbled through copper sulphate 

solut ion, a deep blue coloured solut ion is  formed.  

                        .  

( iv )  This  gas gives a white prec ip itate when reacted wi th 

s i lver  n it rate solut ion ac id i f ied with d i lute n i t r ic ac id.  

                        .  

(v )  This  gas burns in oxygen wi th a green f lame.                          .  

(v i )  This  gas can be obtained by the react ion between 

copper and concent rated sulphur ic ac id.  

                        .  

(b)  When heated, potass ium permanganate decomposes according to the 

fo l lowing equat ion: -   2 KMnO4    K2MnO4  + MnO2  + O2  

[6]  

( i )  Some potass ium permanganate was heated in a tes t tube.  Af ter col lect ing 

1 l i t re of  oxygen at  room temperature, i t  was found that  the test  tube had 

undergone a loss in mass of 1.32g. I f  one l i t re of  hydrogen under the 

same condi t ions of temperature and pressure has a mass of 0.0825g, 

calculate the re lat ive molecular mass of  oxygen.  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

( i i )  Given that  the molecular  mass of potass ium permanganate is 158,  what 

volume of  oxygen (measured at  room temperature)  would be obtained by 

the complete decompos i t ion of  15.8g of potass ium permanganate?  

(Molar  volume at room temperature is  24 l i t res. )  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  
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(c )  X,  Y and Z are three crystal l ine sol ids which are soluble in water  and have 

a common anion. To help you ident i fy  X,  Y and Z,  you are prov ided with 

the fo l lowing exper imental  observat ions. Copy and complete the 

corresponding inferences in ( i )  to ( iv ).  

[6]  

( i )  A reddish brown gas is obtained when X,Y and Z are separately warmed 

wi th concent rated sulphur ic  ac id and copper turnings added to  the 

mix ture.  

INFERENCE 1 :  The common anion is  the _______________ ion.  

 

( i i )  When  X is heated, i t  mel ts  and gives off  only  one gas which re - l ights a 

g lowing spl int .  

INFERENCE 2:  The cat ion in X is e i ther  ___________ or  ____________.  

 

( i i i )  The act ion of heat on Y produces a reddish -brown gas and a yel low 

res idue which fuses with the glass  of the test  tube.  

INFERENCE 3:  The metal  ion present in Y is  the ___________ ion.  

 

( iv )  When Z is heated it  leaves no res idue. Warming Z with sodium hydrox ide 

solut ion l iberates  a gas which turns moist  red l i tmus paper b lue.  

INFERENCE 4:  Z  contains the ___________ cat ion.  

 

(v )  Wr i te the equat ions for  the fo l lowing react ions: -  

 (1)  X and concent rated sulphur ic  ac id (below 200 o C).  (one equat ion only 

for  e i ther of  the caut ions given in INFERENCE 2)  

                                                                                                        .  

 

 (2)  Act ion of  heat  on Y.  

                                                                                                        .  

 

(d)  The elect ronegat iv it ies  (according to Paul ing)  of  the elements in Per iod 3 

of  the Per iodic  Table are as  fo l lows with the elements  arranged in the 

alphabet ic  order : - 

[6]  

 Al  C l  Mg Na P S Si  

1.5 3.0 1.2 0.9 2.1 2.5 1.8 

 

( i )  Arrange the elements in the order  in which they occur in the per iodic  table 

f rom lef t  to r ight . (the group 1 element f i rs t ,  fo l lowed by the group 2 

element  and so on,  up to group 7. )  

                                                                                                        .  

 

 

 

( i i )  Choose words or phrase f rom brackets which correc t ly completes  each of 

the fo l lowing statements  
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 (1)  The element below sodium in the same group  would be expected to have 

a __________ (h igher/ lower)  e lec t ro -negat iv i ty  than sodium and the 

element  above chlor ine would be expected to have a ________ _____ 

(h igher/ lower)  ionizat ion potent ia l  than chlor ine.  

(2)  On moving f rom left  to r ight in a g iven per iod ,  the number of  shel ls  

___________(remains the same/ increases/decreases)  

(3)  On moving down a group,  the number of valence elect rons ________ ___  

( remains the same/ increases/decreases)  

 

(e)  Wri te balanced chemical  equat ions for  the fo l lowing react ions: - [6]  

( i )  Chlor ine is passed in to an aqueous solut ion of sulphur d iox ide.   

( i i )  Aluminium powder is warmed with hot  and concent rated caust ic  soda 

solut ion.  

                                                                                                        .  

 

( i i i )  Concent rated ni t r ic  a icd is added to copper turnings kept in a beaker.  

                                                                                                        .  

 

( iv )  Red lead (t r i lead tet rox ide)  is  warmed with concent rated hydrochlor ic  ac id.  

                                                                                                        .  

 

(v )  Chlor ine gas is  passed through an aqueous solut ion of i ron (I I ) sulphate 

ac id i f ied wi th d i lute sulphur ic  ac id. 

 

(v i )  Ethane is burnt  in a i r .  

                                                                                                        .  

 

( f )  Sodium hydrox ide solut ion is added f i rs t  in a smal l  quant ity,  then in 

excess to the aqueous sal t  solut ions of  copper ( I I ) sulphate,  z inc  n it rate,  

lead ni t rate, calc ium chlor ide and i ron ( I I I )  sulphate.  Copy the fo l lowing 

table and wr ite the colour  of the prec ip i tate in ( i ) to (v )  and the nature of  

the prec ip i tate (soluble/ insoluble)  in (v i ) to (x ).  

[5]  

Aqueous sal t  

solut ion.  

Colour  of the prec ip i tate 

when NaOH is added in a 

smal l  quant i ty.  

Nature of  the prec ip itate  

(soluble/ insoluble)  when 

NaOH is  added in excess.  

Copper ( I I )  sulphate 

Z inc  nit rate 

Lead ni t rate 

Calc ium chlor ide 

I ron ( I I I ) sulphate 

( i )  

( i i )  

( i i i )  

( iv )  

(v )  

(v i )  

(v i i )  

(v i i i )  

( ix )  

(x )  
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(g)  Which of  the fo l lowing methods A, B,  C, D or  E is general ly  used for 

prepar ing the chlor ides l isted below f rom ( i )  to (v ).  Answer by  wr i t ing down 

the chlor ide and the let ter per ta in ing to the corresponding method.  

Each letter  is to be used only once.  

[5]  

A Act ion of  metal  on ac id.  D Neut ral isat ion of an alkal i by an ac id.  

B Act ion of  ac id on an ox ide or 

carbonate.  

E Prec ip i ta ion (double decompos it ion)  

C Direc t combinat ion.    

( i )  Copper ( I I )  chlor ide.   

( i i )  I ron ( I I )  chlor ide.   

( i i i )  I ron ( I I I ) chlor ide.   

( iv )  Lead ( I I ) chlor ide.   

(v )  Sodium chlor ide.   

   

 Sect ion –  B   (40 marks) 

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

 

Quest ion 2  

(a)  Element  X is a metal  w i th valency 2.   

Element  Y is a non-metal  w ith valency 3.  

[5]  

I  Wr i te equat ions to show how X and Y form ions.  

                                                                                                        .  

                                                                                                        .  

 

I i  I f  Y is a d i -atomic gas,  wr i te the equat ion for  the di rect  combinat ion of X 

and Y to form a compound.  

                                                                                                        .  

 

I i i  Wr i te two appl icat ions of e lect ro lys is  in which the anode diminishes in 

mass. 

                                                                                                        .  

 

I v I f  the compound formed between X and Y is  mel ted and an elec t r ic current  

passed through the mol ten compound,  the element X wi l l  be obtained at 

the ________ and Y at the ___ _____ of the elec t ro ly t ic cel l .   

(Prov ide the miss ing words)  

 

(b)    

( i )  What  k ind of par t ic les wi l l  be found in a l iquid compound which is  a non -

elec t ro lyte? 

                                                                                                        .  
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( i i )  I f  HX is  weak ac id, what  par t ic les wi l l  be present in i ts  d i lute solut ion 

apart  f rom those of  water? 

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

( i i i )  Cat ions are formed by _______ ( loss / gain)  of  e lec t rons and anions are 

formed by_______( loss / gain)  of e lect rons.  (Choose the co rrect  words to 

f i l l  in  the blanks. )  

 

( iv )  What  ions must be present  in a solut ion used for e lec t roplat ing a 

par t icular  metal? 

                                                                                                        .  

 

(v )  Explain how elec t ro lys is is an example of  redox react ion.  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

   

Quest ion 3  

(a)  A solut ion of  hydrogen chlor ide in water  is  prepared.  The fo l lowing 

substances are added to separate por t ions of the solut ion.  Complete the 

table by wr i t ing the gas evolved in each case and i ts odour.  

[4]  

 Substances added Gas evolved Odour  

1.  Calc ium carbonate   

2.  Magnes ium r ibbon    

3.  Manganese ( IV) ox ide wi th heat ing    

4.  Sodium sulphide   
 

(b)  Wri te equat ions  for : - [3]  

( i )  The act ion of hot,  concent rated sodium hydrox ide on chlor ine.   

( i i )  The react ion of chlor ine wi th excess ammonia.  

                                                                                                        .  

 

( i i i )  The act ion of chlor ine wi th s laked l ime.   

(c )  An exper iment showed that  in a lead chlor ide solut ion, 6.21 g of lead 

combined wi th 4.26 g of  chlor ine. What is  the empir ical  formula of th is  

chlor ide? (Pb=207,  Cl=35.5)  

[3]  
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Ele Weight  RAM Atomic rat io Simplest rat io 

Pb 6.21g 207   

C l  4.26g 35.5   

 

  

Quest ion 4  

(a)   [5]  

( i )  Name the ore of  in contain ing i ts  sulphide.  

                                                                                                        .  

 

( i i )  In the process of  ex t rac t ing z inc,  the above named ore is roasted.   

Wr i te the equat ion for the react ion which takes place when the sulphide 

ore is  roasted.  

                                                                                                        .  

                                                                                                        .  

 

( i i i )  Name the substance used to reduce the roasted ore.  

Wr i te the equat ion for the react ion.  

                                                                                                        .  

 

( iv )  ‘ I ron is removed f rom the blast  furnace as a l iquid ’.   

State how z inc  leaves a furnace.  

 

(b)  Wri te the equat ions for  the react ion of z inc  with each of the fo l lowing: - [3]  

( i )  Sodium hydrox ide solut ion.                                                             .  

( i i )  D i lute sulphur ic  ac id.                                                             .  

( i i i )  Copper sulphate solut ion.                                                             .  

(c )   [2]  

( i )  To protec t i ron f rom rus t ing it  is  coated wi th a th in layer  of  z inc .  

Name th is process.                                                            .  

 

( i i )  Name a non-metal that  has a metal l ic lusture and subl imes on heat ing.  

                                                                                                        .  
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Quest ion 5  

(a)  A f lask  contain ing 3.2 g of  sulphur d iox ide.  Calculate the fo l lowing: - [6]  

( i )  The moles of  sulphur d iox ide present  in the f lask .  

                                                                                                        .  

 

( i i )  The number of  molecules of sulphur d ioxide present  in the f lask .  

                                                                                                        .  

 

( i i i )  The volume occupied by 3.2 g of  sulphur d iox ide at  s. t .p.  (S=32,  O=16)  

                                                                                                        .  

 

(b)  The react ion of potass ium permanganate(VI I )  w i th ac id i f ied i ron (I I )  

sulphate is g iven below: - 

2 KMnO 4  +  10  FeSO 4  +  8  H2 SO 4    K2 SO 4  +  2  MnSO 4  +  5  Fe 2 (SO 4 ) 3  +  8  H2 O.  

I f  15.8 g of  potass ium permanganate(VII ) was used in the react ion,  

calculate the mass of  i ron (I I ) sulphate used in the above react ion.   

(K=39,  Mn=55,  Fe=56,  S=32, O=16)        

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .                                  

[2]  

(c )  F i l l  in  the blanks wi th sui table words: -  

 Pr ismat ic  and plas t ic  sulphur are two ________ of sulphur.  Both are 

insoluble in water .  Pr ismat ic sulphur is  soluble in a volat i le  l iquid named 

________ whi le p last ic sulphur is  insoluble in i t .  Pr ismat ic  sulphur is  

_______ in s t ructure whereas plas t ic  sulphur is  _______.  

 

  

Quest ion 6  

(a)  Aluminium is  ext racted f rom its chief  ore baux i te. The ore is f i rs t  pur i f ied 

and then the metal  is  ext racted f rom it  by  e lect ro lyt ic  reduct ion.  

[6]  

( i )  Wr i te three balanced equat ions for  the pur i f icat ion of  baux i te.  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

( i i )  Name a chemical  used for  d issolv ing a luminium ox ide.  In what state of  

subdiv is ion is  the chemical used.  

                                                                                                        .  
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( i i i )  Wr i te an equat ion for  the react ion which takes place at  the anode dur ing 

the ext ract ion of a luminum by elect ro ly t ic  process.  

                                                                                                        .  

 

( iv )  Ment ion one reason for  the use of  a luminum in thermite welding.  

                                                                                                        .  

                                                                                                        .  

 

(b)   [4]  

( i )  Wr i te the equat ion for the react ion in the Haber process that  forms  

ammonia.  

                                                                                                        .  

 

( i i )  State the purpose of l iquefy ing the ammonia produced in the process.  

                                                                                                        .  

                                                                                                        .  

 

( i i i )  Predic t  the group of  an element X i f  i ts  atomic number is  16.  

                                                                                                        .  

 

( iv )  State one reason why tap water is not  used to prepare a solut ion of s i lver  

n i t rate in laboratory.  

                                                                                                        .  

                                                                                                        .  
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Quest ion 7  

(a)   

 

 

 

 

 

 

 

 

[5]  

( i )  Name the catalys t which helps in convers ion of sulphur d iox ide into 

sulphur t r iox ide in s tep C.  

                                                                                                        .  

 

( i i )  In the Contact Process for  the manufacture of  sulphur ic  ac id, s ulphur 

t r iox ide is  not converted to sulphur ic  ac id by  react ing it  w i th water .  

Ins tead a two s tep procedure is  used.   

Wr i te the equat ions for  the two s teps involved in D.  

                                                                                                        .  

                                                                                                        .  

 

( i i i )  What  type of  substance wi l l  l iberate sulphur d iox ide f rom sodium sulphi te 

in s tep E.  

                                                                                                        .  

 

( iv )  Wr i te equat ion for react ion by which sulphur d iox ide is converted to 

sodium sulphi te in step F.  

 

(b)   [5]  

( i )  Wr i te the equat ion for the preparat ion of ethy lene f rom ethy l a lcohol .  

                                                                                                        .  

 

( i i )  Wr i te the general  formula for  a saturated  

hydrocarbon and give one example of  a  

saturated hydrocarbon wi th i ts  s t ruc tural  formula.  

 

 

( i i i )  Name a compound which wi l l  g ive acety lene gas when t reated with water.  

                                                                                                        .  

 

( iv )  Which part icular  property  of  cast  i ron makes it  unsui table for  the 

const ruc t ion of  br idges?  

 

 

SULPHUR 
SULPHURIC 

ACID 

SULPHUR 

TRIOXIDE 

SODIUM 

SULPHITE 

SULPHUR 

DIOXIDE 

C 

D 

E F 


