Module CH01 – calculations test

1.
Define relative atomic mass and relative molecular mass either in words or give an equation. 



______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________


       ______________________________________________________________________________________
2.
In a Blast furnace, carbon monoxide reduces iron oxide, producing iron and carbon dioxide.

a)
Balance the following equation:


Fe2O3  +   CO (   Fe  +   CO2
b)
What mass of carbon monoxide will react exactly with 8g of iron oxide?

______________________________________________________________________________________

______________________________________________________________________________________

       ______________________________________________________________________________________
c)
What mass of CO2 would be formed?

______________________________________________________________________________________

______________________________________________________________________________________

       ____________________________________________________________________________________
d)
How many moles of CO2 is that?

______________________________________________________________________________________

______________________________________________________________________________________

       ____________________________________________________________________________________
e)
What volume would this occupy at 100 kPa and 800oC?

______________________________________________________________________________________

______________________________________________________________________________________

       ____________________________________________________________________________________
3.
3.2g of Na2CO3 is dissolved in 125 cm3 of solution. 15 cm3 of this solution is neutralised by 19.3 cm3 of HNO3.
a)
Write the equation for the reaction (formula of sodium nitrate is NaNO3).

______________________________________________________________________________________

b)
How many moles of sodium carbonate were dissolved in the 125 cm3 of solution?

______________________________________________________________________________________

       ______________________________________________________________________________________
c)
What is the molarity of the sodium carbonate?

______________________________________________________________________________________

       ______________________________________________________________________________________
d)
How many moles of sodium carbonate are there in 15 cm3 of solution?

______________________________________________________________________________________

       ______________________________________________________________________________________
e)
How many moles of nitric acid neutralise the solution in part d?

______________________________________________________________________________________

       ______________________________________________________________________________________
f)
Calculate the concentration of the nitric acid.

______________________________________________________________________________________

       ______________________________________________________________________________________
 4.
26.79 cm3 of 0.25 mol dm-1 HCl neutralises 25 cm3 of a solution of 3 g of an unknown alkali in 200 cm3 of solution. The molar reacting ratio of acid to alkali is 1:1. What is the Mr and molarity of the unknown alkali?

______________________________________________________________________________________

       ______________________________________________________________________________________
______________________________________________________________________________________

       ______________________________________________________________________________________
______________________________________________________________________________________

       ______________________________________________________________________________________
 5.


a)
State Hess's Law.
b)
What is the symbol used to denote the standard enthalpy change of combustion and what are the standard conditions?

______________________________________________________________________________________

       ______________________________________________________________________________________
c)
Given the following standard enthalpies of formation:


C + O2 ---> CO2      

-393 kJ mol-1

H2 + 1/2O2 ---> H2O 

-285 kJ mol-1

and that the enthalpy of combustion of methane (CH4) is -890 kJ mol-1, calculate the standard enthalpy of formation of methane from the elements carbon and hydrogen.



______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________
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1.

for each definition:

average or mean mass;

compared with C12

mark 5 for 1/12 of a C12 atom OR 5 marks for two correct equations

 2.

balance 3;2;3 (1);

b) = 4.2g;

c) = 6.6g;

d) = 0.15 

mol;

e) = .0134 m3 OR 13.4 dm3;

lose 0.5 marks per missing unit, gain 1 mark for showing calculation in each case,

provided it is appropriate.

 3.

a) 2 marks;

b) = 0.0302 moles;

c) = .24 

mol dm-3;

d) = .0036 moles;

e) = .0072 moles:

f)

 = 0.375 

mol dm-1

1 mark each + 1 mark for the 2 equations and 1 mark for the units in all answers.

4.

1 mark for each correct equation

Mr = 56

Molarity = 0.27 

mol dm-1

5.

a)route of reaction 

doesnt matter

b

)

deltaHc 

plimsoll mark, 298K; 101300Nm-2;

c) -73kJmol-1

give 3 marks for working
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 1.

for each definition:




average or mean mass; 




compared with C12




mark 5 for 1/12 of a C12 atom OR 5 marks for two correct equations



 2.
balance 3;2;3 (1); 




b) = 4.2g; 




c) = 6.6g; 




d) = 0.15 mol; 




e) = .0134 m3 OR 13.4 dm3; 



lose 0.5 marks per missing unit, gain 1 mark for showing calculation in each case, provided it is appropriate.



 3.
a) 2 marks; 




b) = 0.0302 moles; 




c) = .24 mol dm-3; 




d) = .0036 moles; 




e) = .0072 moles: 




f) = 0.375 mol dm-1




1 mark each + 1 mark for the 2 equations and 1 mark for the units in all answers.




4.
1 mark for each correct equation




Mr = 56




Molarity = 0.27 mol dm-1



5.
a)route of reaction doesnt matter 




b)deltaHc plimsoll mark, 298K; 101300Nm-2;




c) -73kJmol-1 




give 3 marks for working


