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Task 1 

Ionic or Covalently bonded 

a)    Covalent 

b)  ionic 

c) covalent 

d) covalent 

e) ionic  

 

Task 2 

Drawing out 

Dot/ Cross diagram             Atoms to Ions 

1) Aluminium Oxide 

 

 

 

 

 

2) Lithium Oxide  

 

 

 

 

 

3) Barium Nitride 
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Task 3  (HINT Use Appendix I to help) 

Put the final answer in the box provided 

1) Silver chloride  

Ag+   Cl- 

 

AgCl 

2) Lithium sulphate  

Li+   SO4 2- 

      Li2SO4 

3) Ammonium Hydroxide 

 

NH4 
+   OH-      NH4OH 

 

4) Potassium Dichromate 

K+   Cr2O7 2- 

 

      K2Cr2O7 

 

5) Iron (II) Nitrate 

Fe 3+    NO3 - 

       Fe(NO3)3 

Task 4 

Elements in compounds 

1) AgNO3    2)  PbCO3 

1 Ag      1Pb 

1N      1C 

3 O      3 O 

 

3) SnCl2     4) Mg(OH)2 

1 Sn     1 Mg 

2 Cl     2O 

      2H 
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Task 5 

Dot / Cross                      Line diagrams   

1) Ethane  C2H6 
 

                      
 

2) Propene  C3H6 

             
 

3) Hydrogen Peroxide H2O2 
 

 
4) Hydrogen Sulphide  H2S 

 

      

 

 

Don’t worry about the 

length of the bond or 

bond angle shown in 

red 

http://www.gcsescience.com/o10.htm
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.acceleratedstudynotes.com/gcse/science/chemistry/igcse-coordinated-science-introduction-to-organic-compounds/&ei=lqddVc71N6Sz7Abg2oGIBA&bvm=bv.93756505,d.ZGU&psig=AFQjCNF5WNew1LRa6x-cAJWho4DIGJxQng&ust=1432287469572232
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.gcsescience.com/o16.htm&ei=a6hdVciGEqzD7gbJ54CgAQ&bvm=bv.93756505,d.ZGU&psig=AFQjCNG1cWHpl0P2-vzsCErb0lTG7kYBMw&ust=1432287541611186
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://2p1science.blogspot.com/2011_02_01_archive.html&ei=PqpdVb2HGcmw7AbF4YAQ&bvm=bv.93756505,d.ZGU&psig=AFQjCNE84LbcvBUvs0K4_6IRDJzpGPJ0rA&ust=1432288183535456
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://everythingmaths.co.za/science/grade-10/06-chemical-bonding/06-chemical-bonding-03.cnxmlplus&ei=16pdVfWBL6aE7gaQ_4PgCA&bvm=bv.93756505,d.ZGU&psig=AFQjCNEtdlgMC3s8srqyeWuuZ-k7ocRNgQ&ust=1432288324988406
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Hydrogen_sulfide&ei=NKtdVYaGHcKt7Ab6g4DwBQ&bvm=bv.93756505,d.ZGU&psig=AFQjCNE2DKIzFge-Uh7ndsdJUj-4LXPfVw&ust=1432288390098841
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://commons.wikimedia.org/wiki/File:Hydrogen_peroxide.png&ei=gqpdVb_7DsbV7Aah8IHIBw&bvm=bv.93756505,d.ZGU&psig=AFQjCNEfbB9Re5lOFmaeiOD6wUIV8j1kwA&ust=1432288230495157
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Task 6 

Research on melting points  Na-Mg-Al 

Sodium, magnesium and aluminium are all metals.  

They have metallic bonding, 

 in which positive metal ions are attracted to delocalised electrons.  

Going from sodium to aluminium: 

 the charge on the metal ions increases from +1 to +3 (with magnesium at +2) ... 

 the number of delocalised electrons increases ... 

 so the strength of the metallic bonding increases and ... 

 the melting points and boiling points increase. 

 

Task 7 

Balancing equations 

1) N2   +  H2   NH3 
 

N2   +  3H2   2NH3 
 

2) CH4 + O2   CO2  + H2O 
 

CH4 + 2O2   CO2  + 2H2O 
 

3) Na  + H2SO4   Na2SO4 + H2 
 

2Na + H2SO4   Na2SO4 + H2 
 

4) SO2 + NaOH   Na2SO3 + H2O 
 

SO2 + 2NaOH  Na2SO3 + H2O 
 

5) C2H5OH + O2   CO2  + H2O 
 
C2H5OH + 3O2   2CO2  + 3H2O 
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Task 8 
Moles  in the following: 

1) 59 g of cobalt 
Moles = Mass / RFM 
 = 59 / 59 
     = 1 mole 
 

2) 4.14 g of lead 
Moles = Mass / RFM 

= 4.14 / 207 
= 0.02 mole 

3) 1.08g of gold 
Moles = Mass / RFM 

= 1.08 / 108 
     = 0.01 

Task 9 

Moles in these compounds: 

1) 62 g of sodium Oxide Na2O  Na2O  
Moles = mass  / RFM   Na + Na + O 

= 62  / 62    23 + 23 + 16  = 62 
      = 1 mole 
 

2) 174 g of lithium bromide LiBr 
Moles = Mass  / RFM    LiBr 

= 174  / 87      Li  +  Br 
       7 + 80 = 87 
     = 2 mole 

3) 3.2 g of oxygen 
Moles = Mass  / RFM   O2 

= 3.2  / 32     O + O  
      16 + 16 = 32 
     = 0.1 mole 

4) 1.24 g of Ammonia 
Moles = Mass  / RFM   NH3 

= 1.24  / 17     N + H + H + H   
      14 + 1 + 1 + 1 = 17 
     = 0.073 mole 
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Task 10 

Calculate the mass of: 

1) Mass of 2 moles of calcium metal 
Mass  = Moles x RFM 
 =  2   x 40 
     = 80g 
 

2) 0.25 moles of lead carbonate PbCO3 
Mass  = Moles x RFM    PbCO3 
 =  0.25   x 267    Pb + C + O + O + O  
       207 + 12 + 16 + 16 + 16  = 267 
     = 66.75g   
  

3) The formula mass of a compound which has 0.5 moles of mass 14g 
RFM  = Mass  
   Moles 

 = 14g  

   0.5     28 RFM 

Task 11 

a)  Moles of copper sulphate  CuSO4 

Moles = Mass    Cu + S  + O + O + O + O  

   RFM     64  + 32  + 16 + 16 + 16 + 16 = 160 

 = 160    ( of the dry sample) 

   160     1 Mole of copper sulphate 

b) Mass of water lost  

250 g – 160 g  = 90 g of water lost 

c)  Moles of water lost 

Moles =  mass     H2O 

    RFM     H + H  + O 

 = 90     1+ 1+ 16  = 18 

   18 

 = 5 moles of water lost 

d) Formula of hydrated copper sulphate 

1 mole of CuSO4…..5 moles of water 

So  CuSO4.5H2O 
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Task 12 

1) Calculate the moles in 40 ml of 5M of sodium hydroxide solution 
Moles = C  x V 
   1000 
 = 5  x 40  =  0.2 Mol/dm3 
   1000 

2) What is the concentration when you dissolve 2 moles of acid in 100ml of 
water 
Moles = C  x V 
   1000 
 = 2  x 100  =  0.2 Mol/dm3 
   1000 

3) How many moles are their in 500ml of 0.1 mol/dm3 of salt solution 
Moles = C  x V 
   1000 
 = 0.1  x 500  =  0.05 Mol/dm3 
   1000 

 
4) What is the concentration of 0.25 moles of alkali in 25 ml 

Moles = C  x V 
   1000 

  = 0.25  x 25  =  0.00625 Mol/dm3 
   1000 

Task 13 

1) How many grams of potassium oxide (K2O) are needed to make 100ml of 
a 0.5M solution ? 

Moles  =  C  x  V  
     1000  
   = 0.5  x 100 
      1000 
   =  0.05 moles 
       K2O 
Then        K  + K  + O  
 Mass =  Moles x RFM    39 + 39 + 16 = 94 
 =   0.05  X 94 
      

=  4.7 g 
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2) What is the concentration of a solution when we dissolve 730g of 
hydrochloric acid in 350 cm3? 

Mass of solid added 
  Moles =  mass     HCl 

     RFM     H + Cl 

  = 730     1+ 35.5  = 36.5 

      36.5 

   = 20 moles of HCl 

Concentration  
  C  =   Moles   x  1000 
       v 
      =  20   x  1000 
   350 
    =  57.14 mol/dm3 
 

3) What is the mass of calcium oxide, CaO needed to make a 250 ml 
volume of 0.5 M solution? 
Moles  =  C  x  V  
     1000  
   = 0.5  x 250 
      1000 
   =  0.125 moles 
       CaO 
Then        Ca  + O  
 Mass =  Moles x RFM    40 + 16 = 56 
 =   0.125  X 46 
      

=  5.75 g 
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Task 14 

1) Calcium cyanamide CaCN2 reacts with water to form calcium carbonate and 
ammonia 

CaCN2  + 3H2O  CaCO3  +  NH3 
 What mass of calcium carbonate is formed if 20g of the CaCN2 is reacted with excess water. 

  20g 
 Moles = Mass 
     RFM 
    = 20 
      80 
    =  0.25    0.25 moles formed 
       Mass  =  Moles  x RFM 
       Mass=  0.25  x 100 
        

Mass = 25g 
 

2) Magnesium burns in air to make magnesium oxide 
2Mg  + O2  2MgO 
What mass of magnesium would you need to create 0.8g of magnesium oxide 
powder. 

     0.8 g created 
      Moles = Mass 
          RFM 
         = 0.8 
              40 
   = 0.02        =0.02 moles formed 
 
 Mass  =  Moles  x RFM 
 Mass=  0.02  x 24 
        

Mass = 0.48 g 
 
 
 
 
 
 
 
 
 
 

 

CaCN2 

Ca + C + N + N  

40 + 12 + 14 + 14 

=80 

CaCO3 

Ca + C + O+O+O  

40 + 12 + 16 + 16+16 

=100 

MgO 

Mg + O 

24 + 16 

=40 Mg 

24 
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3) Iron reacts with water to form iron oxide and hydrogen  
3Fe + 4H2O  Fe3O4   + 4H2 

If the student starts with 1.68g of iron and it undergoes a complete reaction  
i) Number of moles of iron started with? 
ii) Moles of tri Iron oxide formed 
iii) Mass of tri iron oxide formed 
iv) The concentration of this solution if we had 500ml of water in the reaction? 

Moles of Iron  

i) Moles  = Mass 
        RFM 
     = 1,68 

          56 
   =  0.03 

ii) Mole formed 

3  : 4  1  4   Molar ratio 

   0.03       0.01 moles 

iii) Mass of Tri iron oxide 

 Mass  =  Moles  x RFM 

  =  0.01  x  232 

  = 2.32 g 

 

iii) Concentration 

C  =   Moles  x  1000 

     V 

   =   0.01  x 1000 

     500 

  =  0.02 

 

 

 

 

 

Fe3O4 

Fe + Fe +Fe +  O + O+ O + O  

56 + 56+56+16+16+16+16 

=232 
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Task 15 

Imaginary story! You are CH4  

Use as much technical language as you can and HIGHLIGHT these key words 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key ideas to include: 

As part of all the molecules in the 

mixture of crude oil 

All heated up before going into the 

column 

You turn into Gas, most other molecules 

do as well (although some do stay as 

liquids) 

As go into column begin to cool down 

 

Some cool enough to condense and turn 

back into liquid and get piped of 

You stay as Gas as so small and have low 

boiling point 

Eventually you go to very top of column 

and get pumped out as gas. 

 

You are used as a fuel like most of the 

other molecules 
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Task 16 

 Name Molecular  Structural/displayed 

1 Methanol CH4O 

 

2 Ethanol C2H6O 

 

3 Propanol C3H8O 

 
 

4 Butanol C4H10O 

 
 

5 Pentanol C5H12O 

 

 

6 Hexanol C6H14O 

 

7 Heptanol C7H16O 

 
 

8 octanol C8H18O 

 
 

9 Nonanol C9H20O 

 
 

10 Decanol C10H22O 

 
 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://commons.wikimedia.org/wiki/File:Methanol_flat_structure.png&ei=t8BdVZ_cJ4i17AaX7IGQAQ&bvm=bv.93756505,d.ZGU&psig=AFQjCNH-22xjwD9dOu2-fujZBcsVe9yW1g&ust=1432293937220511
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://commons.wikimedia.org/wiki/File:Ethanol_flat_structure.png&ei=1sBdVYz6K4KS7Ab1uYHwAQ&bvm=bv.93756505,d.ZGU&psig=AFQjCNHi3JJPRyQNmhEn2uaVT4Cc0WSbdg&ust=1432293971266526
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://commons.wikimedia.org/wiki/File:Propanol_flat_structure.png&ei=AMFdVbKaPM3W7QbRx4P4Cg&bvm=bv.93756505,d.ZGU&psig=AFQjCNGr1YQAgOBQodCpfwUiNp4e4qpCAQ&ust=1432294009467006
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.academic.ru/dic.nsf/enwiki/11785411&ei=IcFdVYjyDqGU7Aa2pIGABw&bvm=bv.93756505,d.ZGU&psig=AFQjCNH2hkLiEwip_unEMlOy3Stdvzu_-A&ust=1432294045144871
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.biowin.at/all/Diverses/bu5b/zellbiologie/biomembranen/&ei=bcFdVePuA-Sc7gbhxoP4Ag&psig=AFQjCNGqf9VSonrE256kXC5bO6AFlR281g&ust=1432294117689245
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.lookfordiagnosis.com/mesh_info.php?term=Heptanol&lang=1&ei=ksFdVenWNeXV7AbXmoH4Bw&psig=AFQjCNGdMivWR5iS86yhV3FPq4SMF-ZIUg&ust=1432294157547462
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.ivyroses.com/Chemistry/Organic/Naming-Alcohols.php&ei=icJdVdCrG6Xa7gbGqoB4&psig=AFQjCNFIBf_5G-mvtr0mvGVPSeQoI-OuKg&ust=1432294406169439
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.ivyroses.com/Chemistry/Organic/Naming-Alcohols.php&ei=IMJdVbeqKYOd7gbrm4GgDg&psig=AFQjCNGwcQdAePFP9K1Gk0vB4qT183lgJQ&ust=1432294301930050
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Task 17 

1) Hydrogen is used in synthesising ammonia and is made on a large scale from 
reacting methane with water 

methane + water  ==>  hydrogen + carbon monoxide 

  CH4 + H2O  ==>  3H2  +  CO 

           3 x( 2) 

Mass of compounds  16    :  18       :     6  :   28   

Atom economy   = Mass of useful product    x  100 

   Mass of all reactants 

 =   6   x  100 

     34 

 = 17.6%   

2) In the blast furnace where we form Iron . 

Fe2O3(s) + 3CO(g) ===> 2Fe(l) + 3CO2(g) 
  160     :  3 x 28     2 x56   :  3 x44 

  160        :    84       112    :  132 

 

 

Atom economy    = Mass of useful product    x  100 

   Mass of all reactants 

 =   112   x  100 

      244 

    = 45.9% 

 

 

 

Fe2O3   CO 

56 x2   +  16 x 3 12 + 16 

= 160   = 28 

 

Fe   CO2 

56   12 + 16 +16 

   = 44 

CH4   CO 

12 +  4 x 1  12 + 16 

= 16   =28 

H2O   H2 

1 + 1 + 16  1 + 1 

= 18   = 2 
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Task 18 

1) When 5.00 g of KClO3 is heated it decomposes according to the equation:  

2KClO3  2KCl + 3O2 
 a) Calculate the theoretical yield of oxygen. 
 b) Give the % yield if 1.78 g of O2 is produced. 
 c) How much O2 would be produced if the percentage yield was 78.5%? 

a)      2KClO3    2KCl   +  3O2 
 5g 
  Moles =Mass 
   RFM 
 =  5 
 122.5 
 = 0.04       
Molar      2        3 
ratio    
so 0.04      0.06 
      Mass = Moles x RFM 
      Mass = 0.06  x  32 
      Mass = 1.92 g  
b) yield 
 
 Actual     x 100 
 Theoretical 
 1.78   x 100 
 1.92 
 = 92.7% 
 
c) If 78.5% 
 
Actual   =    Yield   x  Theoretical 
  100 
    =      78.5 %   x   1.92 
  100 
    =   1.51g 
 
 
 
 
 
 

KClO3   O2 

K + Cl + 3 xO  2 x O 

39 + 35.5 + 3 x16 2 x 16 

= 122.5  = 32 
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2) The electrolysis of water forms H2 and O2.        

2H2O  2H2 + O2          
What is the % yield of O2 if 12.3 g of O2 is produced from the decomposition of 
14.0 g H2O? 
 

2H2O      2H2   +  O2  

14g  

Moles = Mass 

    RFM  

 = 14 

   18 

 = 0.78  

Ratio  

 2    2  : 1 

 0.78           0.39 moles 

       Mass =  Moles x RFM 

       Mass = 0.39  x 32 

        = 12.48g 

 

Yield   =  Actual     x 100 
  Theoretical 
 = 12.3   x 100 
  12.48 
 
 =  98.6% 
   

H2O  O2 

H + H + O O + O 

1 + 1+ 16 16 + 16 

= 18  = 32 

 

H2 

1+1 

= 2 


