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ICSE-2002  

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

Quest ion 1 

(a)  Selec t  f rom the l is t  below the gas that  matches the descr ipt ion given in 

each case and answer the quest ions that fo l lows:  

Ammonia, chlor ine, hydrogen chlor ide,  sulphur d iox ide.  

[6]  

( i )  Gas A is  a reduc ing agent which contains  oxygen.   

1.  What  is  the name of gas A?                                                                  .   

2.  What  would you observe i f  gas A is  bubbled through ac id if ied potass ium 

dichromate solut ion? 

                                                                                                         .  

 

( i i )  Gas B turns moist  red l i tmus paper b lue.   

1.  What  is  the name of gas B?                                                                  .   

2.  Wr i te equat ion for the react ion that takes place when gas B is  passed over  

heated copper ox ide.  

                                                                                                         .  

 

( i i i )  When gas C is  mixed with gas B, dense whi te f umes are seen and there is  

no other  product .  

 

1.  What  is  the name of gas C?                                                                  .   

2.  What  is  the name of the product of the react ion between gas B and gas C?  

                                                                                                         .  

 

(b)  Samples of  the gases O2 ,  N2 ,  CO2  and CO under the same condi t ion of 

temperature and pressure contain the same number of  molecules  

represented by X. The molecules  of  oxygen (O2 )  occupy V l i ters  and have 

a mass of  8g. Under the same condit ions of  temperature and pressure: - 

[6]  

( i )  What  is  the volume occupied by : -  

1.  X molecules of N 2                 

2.  3X molecules of CO? 

 

                                            .  

                                            .  

( i i )  What  is  the mass of CO2  in  grams? 

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

( i i i )  In answer ing the above quest ions,  whose law have you used?  

(C=12,  N=14, O=16)  

                                                                                                        .  
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(c )  The fo l lowing table shows the tests  a student  per formed on four  aqueous 

solut ion A,  B, C and D. Wri te down the observat ions ( i )  to ( iv )  that  were 

made. 

[5]  

 

Test Observat ions Conc lus ions 

( i )  To solut ion A,  bar ium 

chlor ide solut ion and di lute 

hydrochlor ic  ac id were added. 

( i )  A contains  

SO4
2 -  ions.  

( i i )  To solut ion B sodium 

hydrox ide solut ion was added.  

( i i )  B contains  

Fe3 +  ions.  

( i i i )  To solut ion C ammonium 

hydrox ide was added s lowly  

t i l l  in  excess.  

( i i i )  C contains 

Cu2 +  ions.  

( iv )  To solut ion D s i lver  

n i t rate solut ion and di lute 

n i t r ic  ac id were added.  

( iv )  D contains  

C l -  ions 

(d)  L is t  1 contains  metals /a l loys  1,  2,  3, 4, 5 and List  2 contains  thei r  uses A,  

B,  C,  D, E.  

[4]  

                                List 1 (Metal/Alloy)           List2 (Uses) 
                                   1. Aluminium A. steel making 
                                   2. Lead                B. aero plane making  
                                   3. Brass                C. galvanizing 
                                   4. Iron                D. radiation shield 
                                   5. Zinc                E. electrical fittings 

 

 Copy and complete the fo l lowing table wri t ing down the let ter for  the 

correc t use of  each metal .  An answer may be used only once.  The  f i rs t  

has been done for  you.  

 

 

 

Metal /Al loy 1 2 3 4 5 

Uses B     

 

(e)  Answer the fo l lowing: - [5]  

( i )  What  is  meant  by  a Group in the Per iodic Table?  

                                                                                                        .  

 

( i i )  Wi th in a Group where would you expect to f ind the element  wi th:   

1.  The greatest  metal l ic  character?                                                             .  

2.  The largest  atomic s ize?                                                            .  

( i i i )  State whether  ionizat ion potent ia l  increases 

or  decreases on going down a Group.  

                                             .  

( iv )  How many elements  are there  in Per iod 2?                                              .  
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( f )  

( i )  

 

What  is  the type of  react ion tak ing place between ethane and chlor ine to 

form monochloroethane?                                                                       .  

[4]  

( i i )  The react ion between ethene and chlor ine forms only  one product .   

Name the type of  th is react ion.                                                              .  

 

( i i i )  

1.  

 

Draw the  

s t ructural  

formula of   

ethane. 

 

2.  What  is  the feature of  the ethene s t ruc ture which al lows ethene to react 

w i th chlor ine in the way it  does? 

                                                                                                        .  

 

(g)  

( i )  

 

Calculate the percentage of  p lat inum in ammonium chloroplat inate 

(NH4 )2 PtCl6  (Give your answer correc t to the nearest whole number) .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

[6]  

( i i )  The percentage of compos i t ion of sodium phosphate as  determined by 

analys is is 42.1% sodium, 18.9% phosphorus and 39% oxygen.  F ind the 

empir ical  formula of  the compound (work to two dec imal  p laces) .   (H=1,  

N=14,  O=16,  Na=23,  P=31, Cl=35.5,  Pt=195)  

 

 Ele  % RAM Atomic  ra t io  S imple st  ra t io  

 

 

    

 

 

    

 

 

    

                                                                                                        .  

 

(h)  Wri te the balanced equat ions for the preparat ion of  the fo l lowing 

compounds (as  the major  product )  s tar t ing f rom i ron and us ing only one 

other  substance:  

[4]  
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( i )  i ron( I I )  chlor ide.                                                                                     .  

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

( i i i )  i ron( I I )  sulphate.                                                                                    .  

( iv )  i ron( I I )  sulphide.                                                                                    .  

Sect ion –  B   (40 marks)     (At tempt any four  quest ions f rom th is  sect ion)  

Quest ion 2 

(a)  

( i )  

 

Wr i te down the words or phrases f rom the brackets that w i l l  correct ly f i l l  in  

the blanks in the fo l lowing sentences:  

[7]  

1.  Pure water cons is ts  a lmost ent i re ly  of  ______ ________. ( ions/molecules)   

2.  We can except  that pure water  ___________ (wi l l /w i l l  not ) normal ly  conduct 

e lec t r ic ity.  

 

( i i )  To carry  out  the so -cal led “e lect ro lys is  of  water” ,  sulphur ic ac id is  added 

to water .  How does the addi t ion of sulphur ic  ac id produce a conduct ing 

solut ion? 

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

( i i i )  Copy and complete the fo l lowing sentence:   

 Wi th p lat inum elec t rodes hydrogen is  l iberated at the _____ ______ and 

oxygen at  the _____________ dur ing the elec t ro lys is of  ac id i f ied water.  

 

( iv )  When the elec t ro lys is  of  ac id if ied water  is  carr ied out :   

1.  What  is  the rat io of the volume of hydrogen produced to the volume of 

oxygen?                                                                                            .  

 

2 .  Give the equat ion for  the discharge of ions at the cathode.  

                                                                                                        .  

 

 

 

 

 

(b)  Copy and complete the fo l lowing table:  

 Sodium Phosphorus  

[3 ]  
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Formula of  chlor ide     

Phys ical state of  chlor ide at room 

temperature ( i.e.  sol id,  l iquid or gas)  

   

Nature of  bonding in chlor ide.  

( i .e.  ionic  or  covalent )  

   

Quest ion 3 

 In order  to obtain 1 tonne of a luminium,  the fo l lowing inputs are requi red:  

4 tonnes of  baux i te,  150 kg of  sodium hydrox ide and 600 kg of graphi te.  

The aluminium compound in baux i te is  a luminium ox ide and the main 

impur i ty is i ron ( I I I ) ox ide.  Aluminium is  obtained by the elec t ro lys is of 

a luminium ox ide dissolved in c ryol i te.  

[8 ]  

(a)  

( i )  

When baux i te is t reated sodium hydrox ide solut ion what happens to:  

the aluminium ox ide ?   

                                                                                                        .      

 

( i i )  the i ron( I I I )ox ide ? 

                                                                                                        .  

 

(b)  

( i )  

 

Name the process used for  the pur if icat ion of  baux ite.  

                                                                                                        .  

 

( i i )  Wr i te the equat ion for the ac t ion of  heat  on aluminium hydrox ide.  

                                                                                                        .  

 

(c )  

( i )  

 

Wr i te the formula of  c ryol ite.                                                                .  

 

( i i )  Wr i te down the word which correc t ly  completes  the fo l lowing sentence:  

“By dissolv ing aluminium ox ide in c ryol i te a ____ __________ (conduct ing /  

non-conduct ing)  solut ion is  produced. ”  

 

( i i i )  Why is  so much graphite requi red for  th is  e lect ro lyt ic  process?  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

( iv )  Wr i te the equat ion for the react ion which takes place at the cathode.  

                                                                                                        .  

 

 

(d)  In const ruc t ion work,  why is  the al loy  of a luminium -duralumin-used rather  

than pure aluminium 

[2 ]  
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                                                                                                        .  

                                                                                                        .  

Quest ion 4 

(a)  

( i )  

 

What  happens when di lute hydrochlor ic ac id is added to lead ni t rate 

solut ion? 

                                                                                                        .  

 

( i i )  Descr ibe the two colour changes which take place when chlor ine water  is  

exposed to sunl ight? 

[4 ]  

(b)  Manganese ( IV) ox ide,  lead (IV)  ox ide,  and red lead (Pb 3 O4 ) react  w i th 

conc. hydrochlor ic  ac id l iberat ing chlor ine.  

[3 ]  

( i )  What  is  the common property being shown by these metal ox ides?  

                                                                                                        .  

 

( i i )  Wr i te the equat ion for the react ion for  the react ion of  concent rated 

hydrochlor ic  ac id wi th Pb3 O4 .  

                                                                                                        .  

 

( i i i )  What  k ind of compound can be added to b leaching powder to obtain 

chlor ine? 

                                                                                                        .  

 

(c )  

( i )  

 

When mois t chlor ine reacts with hydrogen sulphide,  two products  are 

formed: Name these products.  

[3 ]  

1.  A gas which fumes in moist  a i r                                                              .  

2 .  A yel low sol id.                                                              .  

( i i )  What  type of  react ion is tak ing place when chlor ine acts as a b leaching 

agent? 

 

 

Quest ion 5 

(a)  Wri te the equat ions for  the act ion of heat on ( i )  ammonium chlor ide and 

( i i )  ammonium ni t rate? State whether each react ion is an example of  

thermal  decompos it ion or  thermal d issoc iat ion.    

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

[4 ]  

 

 

 

 

[3 ]  
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(b)  

( i )  

 

What  compounds are requi red for  the laboratory  preparat ion of n i t r ic ac id?  

                                                                                                        .  

( i i )  Why does pure nit r ic ac id take on a yel lowish brown colour  when exposed 

to l ight? 

                                                                                                        .  

 

(c )  Wr i te equat ions for  the fo l lowing react ions: - [2 ]  

( i )  Copper and conc. n i t r ic ac id.  

                                                                                                        .  

 

( i i )  Copper ox ide and di l .  n it r ic ac id.  

                                                                                                        .  

 

(d)  The f i rs t  step in the manufacture of  n i t r ic ac id is  the catalyt ic ox idat ion of 

ammonia.  

What  is  the name of the catalyst?                                                          .  

[1 ]  

 

Quest ion 6 

(a)  Copy and complete the fo l lowing table –  Column 3 has the names of  gases 

to be prepared us ing the substances you enter  in the Column 1 along wi th 

d i lute or  concent rated sulphur ic  ac id as indicated by you in Column 2  

[8 ]  

 

Column 1 Column 2 Column 3 

Substance reacted with ac id Di l .  or conc. sulphur ic ac id  Gas 

  Hydrogen 

  Carbon Diox ide 

  Only  Chlor ine 

(b)  Wri te the equat ions for  the laboratory preparat ion of  : - [2]  

( i )  sodium sulphate us ing di lute sulphur ic ac id.  

                                                                                                        .  

 

( i i )  lead sulphate us ing di lute sulphur ic ac id.  

                                                                                                        .  
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Quest ion 7 

(a)  L is t  of  some organic  compounds is g iven below:   

Ethanol ,  ethane,  methanol ,  methane,  Ethyne,  and ethene. 

From the l is t  above, name a compound: - 

[6]  

( i )  Formed by the dehydrat ion of ethanol  by  conc. sulphur ic ac id.                    .  

( i i )  Which wi l l  g ive red prec ip i tate with ammoniacal  cuprous 

chlor ide solut ion? 

                  .  

( i i i )  Which forms methanoic ac id on ox idat ion in the presence of 

copper at 200o C. 

                  .  

( iv )  Which has a vapour dens ity 14 and turns alkal ine potass ium 

permanganate colour less? 

                  .  

(v )  Which forms chloroform on halogenat ion in the presence of  

sunl ight? 

                  .  

(v i )  Which decolour ises bromine solut ion in carbon tet rachlor ide?                    .  

(b)  Wri te the balanced equat ions for the preparat ion of  the fo l lowing:  [4]  

( i )  Ethane f rom sodium propionate.  

                                                                                                        .  

 

( i i )  Ethene f rom ethanol.  

                                                                                                        .  

 

( i i i )  Ethyne f rom calc ium carbide.  

                                                                                                        .  

 

( iv )  Ethanoic  ac id f rom ethane.  

                                                                                                        .  

 

 


