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 ICSE-2005 
Sect ion A (40 Marks)     (Attempt a l l  quest ions f rom th is  sect ion)  

 

Quest ion 1  

(a)  Wri te balanced equat ion s  for  the fo l lowing react ions: -  [5]  

( i )  Potass ium hydrogen carbonate and di lute sulphur ic  ac id.  

                                                                                                        .  

 

( i i )  Copper ox ide and di lute hydrochlor ic ac id.  

                                                                                                        .  

 

( i i i )  Manganese ( IV) ox ide and concent rated hydrochlor ic  ac id.  

                                                                                                        .  

 

( iv )  Sulpur  and hot  concent rated Ni t r ic ac id.  

                                                                                                        .  

 

(v )  Sodium ni t rate and concent rated Sulphuric  ac id.  

                                                                                                        .  

 

(b)  The volume of gases A,  B, C and D are in the rat io,  1:2:2:4 under the 

same condi t ions of temperature and pressure.  

[5]  

( i )  Which sample of  gas contains the max imum number of  molecules?  

                                                                                                        .  

 

( i i )  I f  the temperature and pressure of  gas A are kept  constant ,  then what wi l l  

happen to the volume of A when the number of  molecules is doubled?  

                                                                                                        .  

 

( i i i )  I f  th is rat io of  gas volumes refers  to the reactants  and products of a  

react ion, which gas law is  bei ng observed? 

                                                                                                        .  

 

( iv )  I f  the volume of  A is actual ly  5.6 dm 3  at  s . t .p.  Calculate the number of 

molecules in the actual  volume of  D at s. t .p.  

(Avogadro ’s Number is  6x102 3 ) 

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

(v )  Us ing your answer f rom ( iv ) ,  state the  mass of  D if  the gas is  

D in i t rogen Oxide(N 2 O). (N=14 O=16) 

                                                                                                        .  

                                                                                                        .  
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(c )   [5]  

( i )  Expla in why Copper,  though a good conductor  of  e lect r ic ity,  is  a non -

elec t ro lyte.  

                                                                                                        .  

                                                                                                        .  

 

( i i )  Name the gas re leased at  the cathode when ac idulated water  is  

e lec t ro lysed.                                                                                       .  

 

( i i i )  Expla in why sol id sodium chlor ide does not  a l low elec t r ic i ty  to pass 

through. 

                                                                                                        .  

                                                                                                        .  

 

( iv )  F i l l  in  the blanks: -  

(1)  As we descend the elec t rochemical  ser ies  contain ing cat ions,  the 

tendency of  the cat ions to get_____________ (ox id ized/ reduced) at  the 

cathode increases.  

 

(2)  The (h igher/ lower) __________ the concent rat ion of  an ion in a solut ion,  

the greater  is  the probabi l i ty  of  i t s  being discharged at i ts  appropr iate 

e lec t rode.  

 

(d)  Parts  ( i ) to (v ) refer  to changes in the propert ies  of  e lements on mov ing 

lef t  to r ight  across a per iod of  the Per iodic  table.  For  each property,  

choose the let ter  corresponding to the correc t  answer f rom the choices A,  

B C and D.  

[5]  

( i )  The non-metal l ic  character of the elements : -  

A.  decreses,                               B. increases,  

C.  remains the same,                   D. depends on the per iod.  

 

 

   .  

( i i )  The elct ronegat iv ity: - 

A.  depends on the number of  valence elec t rons.     B. remains the same.   

C.  decreases.                                                      D. increases.  

 

 

   .  

( i i i )  The ionizat ion potent ia l : -   

A.  goes up and down.  B.  decreases.  C. increases.  D. remains the same.  

 

   .  

( iv )  The atomic s ize: - 

A.  decreases.              B.  increases.   

C.  remains the same.    D. somet imes increases and somet imes decreases.  

 

 

   .  

(v )  The elect ron aff in i ty  of  the elements  in group 1 to 7: - 

A.  goes up and then down.              B. decreases and then increases.  

C.  increases.                                 D. decreases.  

 

 

   .  
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(e)  The quest ions ( i ) to (v ) refer  to the fo l lowing salt  solut ions l isted A to F: - [5]  

 A.  Copper n i t rate;   B.  I ron ( I I )  sulphate;         C. I ron ( I I I )  chlor ide;  

D.  Lead ni t rate;          E. Magnes ium Sulphate;        F . Z inc  chlor ide.  

 

( i )  Which two solut ions wi l l  g ive a whi te prec ip i tate when t reated wi th 

d i lute Hydrochlor ic ac id fo l lowed by Bar ium chlor ide solut ion?  

 

            .  

( i i )  Which two solut ions  wi l l  g ive a whi te prec ip i tate when t reated wi th 

d i lute n i t r ic ac id fo l lowed by s i lver  n i t rate solut ion?  

 

            .  

( i i i )  Which solut ion wi l l  g ive a whi te prec ip i tate when ei ther  d i lute 

Hydrochlor ic  ac id or  d i lute Sulphur ic  ac id is  added to it?  

 

            .  

( iv )  Which solut ion becomes a deep/ inky blue colour  when excess of 

Ammonium hydrox ide is added to i t?  

 

            .  

(v )  Which solut ion gives a white prec ip i tate wi th excess Ammonium 

hydrox ide solut ion? 

 

            .  

( f )  A to F below relate to the source and extrac t ion of  e i ther Z inc  or 

Aluminium. 

[5]  

 A.  Baux ite;         B.Coke;                                C. Cryol i te ;  

D.  Froth f loatat ion;      E. Sodium hydrox ide solut ion;        F.  Z inc blende.  

 

( i )  Wr i te down three letters each f rom the above l ist  which  are re levant to: - 

(1)  Z inc.                                             .  

(2)  Aluminium.                                            .  

 

( i i )  F i l l  in  the blanks us ing the most appropr iate words f rom A to F: -  

 (1)  The ore f rom which Aluminium is  ex t rac ted must  f i rs t  be t reated wi th 

____________ so that  pure Aluminium ox ide can be obtained.  

(2)  Pure Aluminium ox ide is  d issolved in ___________ to make a 

conduct ing solut ion.  

 

( i i i )  Wr i te the formula of  Cryol i te.                                            .   

(g)  Match the descr ipt ions ( i )  to (v ) below with the appropr iate terms f rom the 

l is t  A to J.  

 

 

 

 

 

 

 

[5]  
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A.  Ac id ic  ox ide.    B.  Alkal i.  C.  Amphoter ic ox ide.  

D.  Bas ic ox ide.  E.  Del iquescence.   

F .  Ef f lorescence.  G.  Elect ro lys is .  H.  Elec t ro ly te.  

I .  Homologous ser ies .  J .  Hydrocarbons.   

( i )  The property of spontaneous ly g iv ing up water  of  c rys ta l l izat ion 

to the atmosphere.  

 

               .  

( i i )  A l iquid or  solut ion, which conducts e lectr ic i ty w ith accompany ing 

chemical change.  

 

               .  

( i i i )  A compound, which  is  soluble in water  and the only negat ive ions 

in the solut ion are hydrox ide ions  

 

               .  

( iv )  An ox ide, which forms sal ts  when it  reacts  with both ac ids  and 

alkal ies .  

 

               .  

(v )  A set of compounds hav ing the same general  formula, s imi lar  

methods of preparat ion and s imi lar  chemical  propert ies.  

 

               .  

(h)  The bleaching ac t ion of  chlor ine is permanent  whereas the bleaching 

ac t ion of  Sulphur d iox ide is temporary . In th is context: - 

[5]  

(1)  Give a reason why Chlor ine is not used to b leach s i lk .   

(2)  State the s imi lar i ty  in the use of  Sulphur d iox ide and Chlor ine as   

 b leaching agent .   

(3)  Explain the bleaching act ion of  Sulphur diox ide with the help of Chemical 

equat ions.  

 

(4)  Why is  b leaching by Sulpur  d iox ide only  temporary?  

 

 

  

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

Quest ion 2  

(a)  Draw the s t ructural  formula of  a compound wi th two carbon atoms in each 

of  the fo l lowing cases.  

[3]  

( i )  An alkane with a  

carbon s ingle bond.  

 

( i i )  An alcohol  contain ing  

two carbon atoms.  

 

( i i i )  An unsaturated hydrocarbon  

wi th a carbon to carbon  

t r ip le bond.  
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(b)  From the box given above, name: - [3]  

  

 
Ethane,  Ethene,  Ethanoic  ac id, Ethyne,  Ethanol  

 

( i )  The compound with –  OH as the par t  of  i ts  st ructure.                        .  

( i i )  The compound with –  COOH as the part  of  i ts  s t ruc ture.                        .  

( i i i )  Homologue of Homologous ser ies wi th general  formula C nH2 n .                        .  

(c )  Wr i te the equat ions for  the fo l lowing  laboratory  preparat ions: - [4]  

( i )  Ethane f rom sodium propionate.  

                                                                                                        .  

 

( i i )  Ethene f rom lodoethane.  

                                                                                                        .  

 

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

                                                                                                        .  

 

( iv )  Methanol  f rom lodomethane.  

                                                                                                        .  

 

   

Quest ion 3  

(a)  What  is  observed when: - [3]  

( i )  Hydrogen sulphide gas is  passed through Lead acetate solut ion.  

                                                                                                        .  

                                                                                                        .  

 

( i i )  Neut ra l  l i tmus solut ion is added to Sodium hydrogen carbonate solut ion.  

                                                                                                        .  

                                                                                                        .  

 

( i i i )  A smal l p iece of  I ron is  p laced in Copper sulphate solut ion.  

                                                                                                        .  

                                                                                                        .  

 

(b)  The preparat ion of  Lead sulphate f rom Lead carbonate is  a two -s tep 

process.  (Lead sulphate cannot be prepared by adding di lute Sulphur ic 

ac id to Lead Carbonate. )  

[3]  

( i )  What  is  the f i rs t  step that  is  requi red to prepare Lead sulphate f rom Lead 

carbonate? 

                                                                                                        .  

 

( i i )  Wr i te the equat ion for the react ion that wi l l  take place when th is  f i rst  s tep 

is  carr ied out .  

                                                                                                        .  
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( i i i )  Why is  the di rect  addit ion of d i lute Sulphur ic  ac id to Lead carbonate an 

impract ical  method of  prepar ing Lead Sulphate?  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

(c )  F i l l  in  the blanks wi th sui table words: - [4]  

 An ac id is  a compound which when dissolved in water  forms Hydronium 

ions as the only  (1) ______________ ions. A base is a compound which if  

soluble in water  contains (2)  _____________ ions.   A base react  w i th an 

ac id to form a (3)  ____________ and water  only .  This  type of  react ion is  

known as (4)  ______________. 

 

   

Quest ion 4  

(a)  Compound X is  cons is ts  of molecules . Choose the let ter corresponding to 

the correc t answer f rom the choices A,  B,  C and D given below: - 

[3]  

( i )  The type of  bonding in X wi l l  be: - 

 A.  Ionic.   B. Elec t rovalent .  C.  Covalent.  D.  Molecular.  

 

         .  

( i i )  X is  l ikely to have a: - 

A.  low melt ing point and high boi l ing point .  

B.  h igh mel t ing point  and low boi l ing point .  

C.  low mel t ing point  and low boi l ing point .  

D.  h igh melt ing point and high boi l ing point .  

 

 

 

 

         .  

( i i i )  In the l iquid state,  X wi l l : - 

A.  become ionic.                   B.  be an elec t ro lyte.  

C.  conduct  e lect r ic ity.            D.  not  conduct  e lec t r ic i ty.  

 

 

         .  

(b)  Elec t rons are gett ing added to an element  Y.  [3]  

( i )  is  Y get t ing ox id ized or  reduced?          .  

( i i )  What  charge wi l l  Y have after  the addi t ion of  e lec t rons?           .  

( i i i )  Which elec t rode wi l l  Y migrate to dur ing the process of  e lec t ro lys is?           .  

(c )   [4]  

( i )  Ac ids  dissolve in water to produce  

pos i t ively  charged ions. Draw the  

s t ructure of  these pos i t ive ions.  

 

( i i )  Expla in why Carbon tet rachlor ide does not  d issolve in water .  

                                                                                                        .  

                                                                                                        .  
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( i i i )  Elements Q and S react  together  to form an ionic  compound. Under normal  

condi t ions, which phys ical state wi l l  the compound QS ex ist  in? 

                                                                                                        .  

 

( iv )  Can Q and S,  both be met als? Just i fy your  answer.  

                                                                                                        .  

                                                                                                        .  

 

   

Quest ion 5  

(a)   

 

 

 

 

 

 

 

 

[3]  

( i )  Name the exper iment i l lus t rated above.  

                                                                                                        .  

 

( i i )  Which property  of  Hydrogen chlor ide is demonst rated by th is  exper iment?  

                                                                                                        .  

 

( i i i )  State the colour  of water  that  has entered the round bot tomed f lask.  

                                                                                                        .  

 

(b)  A,B,C and D summarize the propert ies  of Sulphur ic  ac id depending on  

whether  i t  is d i lute or  concent rated.  Choose the property (A. B. C.  or  D. ) 

depending on which is  re levant to each of  the preparat ion ( i ) to ( i i i ) : - 

[3]  

A.  D i lute ac id ( typical ac id propert ies)  C. Ox idiz ing agent.   

B.  Non-volat i le  ac id.  D. Dehydrat ing agent .   

( i )  Preparat ion of  Hydrogen Chlor ide.                              .  

( i i )  Preparat ion of  Ethene f rom Ethanol .                              .  

( i i i )  Preparat ion of  Copper sulphate f rom Copper ox ide.                              .  
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(c )  In the manufacture of I ron, a mixture of L imestone,  Coke and I ron ore is  

added to the blast  furnace. In th is context : - 

[4]  

( i )  State the purpose of adding Limestone to the furnace.   

( i i )  Give the equat ion for  the reduct ion of the I ron ore.   

( i i i )  Name the substance which is  col lected along wi th Cast  i ron at the bot tom 

of  the furnace.  

 

( iv )  Wr i te the chemical equat ion for  the format ion of the substance named in 

( i i i )  above.  

 

   

Quest ion 6  

(a)   [3]  

( i )  D i lute Ni t r ic  ac id is general ly  cons idered a typical ac id except  for  i ts  

react ion wi th metals .  In what way is  d i lute Ni t r ic  ac id d i f ferent f rom other 

ac ids  when i t  reacts with metals?  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

( i i )  Wr i te the equat ion for the react ion of  d i lute Nit r ic ac id wi th Copper.  

                                                                                                        .  

 

( i i i )  Account for the yel low colour  that appears  in concent rated Ni t r ic  ac id 

when i t  is lef t  standing in an ordinary  g lass  bot t le.  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

(b)   [3]  

( i )  Which feature of  the ammonia molecule leads to the format ion of the 

Ammonium ion when Ammonia dissolves in water?  

                                                                                                        .  

 

( i i )  Name the other  ion formed when Ammonia dissolved in water.  

                                                                                                        .  

 

( i i i )  Give the tes t  that can be used to detect  the presence of  the ion produced 

in (b)  ( i i ) .  

                                                                                                        .  

                                                                                                        .  
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                                                                                                        .  

(c )   [4]  

( i )  Wr i te the equat ions for  the fo l lowing react ions which result  in the 

format ion of  Ammonia: -   

1.  A mixture of Ammonium chlor ide and slaked Lime is  heated.  

                                                                                                        .  

2.  Aluminium ni t r ide and water .  

                                                                                                        .  

 

( i i )  Calculate the percentage of  N i t rogen in Aluminium ni t r ide.   

(Al  = 27,  N =14) 

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

   

Quest ion 7  

 The equat ion given below relate to the manufacture of  Sodium carbonate 

(Mol .  Wt.  of  Na2 CO3  = 106) 

1.  NaCl   + NH3  + CO2  + H2 O     NaHCO3  + NH4 Cl 

2.  2NaHCO3      N2 CO3  + H2 O + CO2  

[3]  

 Quest ion (a)  and (b)  are based on the product ion of 21.2 g of  Sodium 

carbonate.  

[3]  

(a)  What  mass of  Sodium Hydrogen carbonate must  be heated to g ive 21.2 g 

of  Sodium carbonate? (Mol .  Wt . of NaHCO 3  = 84) 

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

(b)  To produce the mass of  Sodium hydrogen  carbonate calculated in (a),  

what  volume of  Carbon diox ide,measured at  s . t .p.  would be requi red?  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  
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(c )    

( i )  Def ine the fo l lowing terms: - [4]  

 (a)  Atomic  weight .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

(b)   Catenat ion.  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

                                                                                                        .  

 

( i i )   

 

Calc ium,   Copper,  Lead,  Aluminium,   Z inc ,    

Chromium,   Magnes ium,  I ron  

 

 Choose the major metals  f rom the l ist  g iven above to make the fo l lowing 

al loys : - 

(1)  Stain less steel .  

                                                                                                        .  

 (2)  Brass.  

                                                                                                        .  

 

 

 

 

 

 

 


