Year 10
QUIZ 
Chemical Reactions

1. Determine the number of moles of carbonates in 3.5 moles of calcium carbonates.

n(CO3-2) = n(CaCO3) = 3.5 moles. 

2. Calculate the number of moles of nitrogen molecules in 6g of nitrogen gas.

n(N2) = m/M = 6/28 = 0.21moles. 

3. Write a balanced chemical equation for the decomposition of potassium hydrogen carbonate.

2KHCO3


K2CO3    +   H2O    +    CO2 
4. Calculate the number of particles of nitrate in 48g of calcium nitrate.

n(Ca(NO3)2) = m/M = 48/164 = 0.29 moles.

n(NO3) = 2 ( n(Ca(NO3)2) = 2 ( 0.29 = 0.58 moles.

N(NO3)= n ( 6.02 ( 1023 = 0.58 ( 6.02 ( 1023 = 3.49 ( 1023 .

5. Calculate the number of moles of nitrogen atoms in 55g of ammonium nitrate.

n(NH4NO3) = m/M = 55/80 = 0.6875 moles.

n(N) = 2 x n(NH4NO3) = 2 x 0.6875 = 1.375 moles. 

6. Determine the number of moles of carbon dioxide produced by reacting 2.5 moles of zinc carbonate with plenty of acid. 

n(CO2) = n(ZnCO3) = 2.5 moles.

7. 4.5 moles of magnesium have reacted with 4.5 moles of Nitric acid. Determine the number of moles of hydrogen gas produced. 

Mg   +   2HNO3 



Mg(NO3)2     +    H2
The limiting reagent is the acid (two moles of acid are required for one mole of metal according to stoichiometry, therefore acid will run out first if you have same amount of moles; i.e. 4.5 moles of each). 

n(H2) = ½ n(HNO3) = ½ ( 4.5 = 2.25 moles.

8. Surplus amount of hydrochloric acid reacted with 44g of sodium carbonate.  Determine the number of moles of gas produced. 

Na2CO3   +  2 HCl 


2NaCl 
+     H2O    +      CO2 

n(Na2CO3) = m/M = 44/106 = 0.415 moles.  

n(CO2) = n(Na2CO3) = 0.415moles. 

9. Balance the following chemical equation. 

4NH3      +      5O2



4NO   +     6H2O  

10. A chemical reaction took place between 8.5g of hydrochloric acid and 6g of sodium carbonate.  Calculate the mass of gas produced. 

Na2CO3     +     2HCl     


     2NaCl   +    H2O   +   CO2
n(HCl) = 8.5/36.5  = 0.233 moles.

n(Na2CO3) = 6/106 = 0.057 moles. Therefore sodium carbonate is the limiting reagent.

n(CO2) = n(Na2CO3) = 0.057 moles.

m(CO2) = n ( M = 0.057 ( 44 = 2.508g.

11. Butane C4H10 is burnt in the presence of plenty of oxygen.  Write a balanced equation.  If 38g of butane were burnt, determine the mass of gas produced. 

2C4H10      +     13O2  



8CO2    +    10H2O

n(C4H10) = m/M = 38/58 = 0.655 moles.

n(CO2) = 4 ( n(C4H10) = 4 ( 0.655 = 2.62 moles. 

n(H2O) = 5 ( n(C4H10) = 5 ( 0.655 = 3.275 moles.

m(CO2) = n ( M = 2.62 ( 44 = 115.28g.

m(H2O) = n ( M = 3.275 ( 18 = 58.95g. 

therefore, mass of gas produced is 115.28 + 58.95 = 174.23g

12. Determine the number of moles in 350mL of 4.5mol/L CuSO4. 

n = c ( v = 4.5 ( 0.35 = 1.575 moles of CuSO4.

13. What is the percentage by mass of water in the compound CuSO4.2H2O

     M(H2O)
=   2 ( 18
= 0.184   OR   18.4%

M(CuSO4.2H2O)
     195.6

14. Determine the concentration of zinc nitrate by adding 5.6 moles of the salt to 750mL of water.

c = n  ( v      (   5.6 ( 0.75 = 7.47molL-1
15. In your previous experiment on percentage of composition, you burnt a piece of magnesium inside a crucible.  One group’s measurement were as follows:

	
Mass of crucible + lid




            32.6 g

	
Mass of crucible + lid + magnesium

                        33.8 g

	
Mass of crucible + lid + magnesium oxide

            34.5 g


(i) 
With reference to your results table, calculate: 

a) the mass of magnesium which was used.

m(Mg) used = 33.8 – 32.6 = 1.2g.

b) the mass of oxygen combined with the magnesium

m(O) = 34.5 – 33.8 = 0.7g

(ii) Calculate the % by mass of the element oxygen (O) in the compound.

   m(O)
        =    0.7 
    =   0.368   (oxygen is 36.8% by mass of MgO) 

m(MgO) 
  1.9

(iii) Calculate the % by mass of the element magnesium (Mg) in the compound.

m(Mg)
   =    1.2      =   0.632   (Magnesium is 63.2% by mass of MgO)

m(MgO)       1.9       

(iv) Assuming the formula of magnesium oxide is MgO, calculate the % by mass of the element magnesium (Mg) and % by mass of the element oxygen (O) in the compound.

m(O)/m(MgO) =  16/40 = 0.4 Or 40% by mass.

m(Mg)/m(MgO) =  24/40 = 0.6 Or 60% by mass.

16. Write and balance the following chemical reactions. 

a) Chromium combusting in the presence of oxygen.

4Cr    +      3O2 


2Cr2O3 

b) Reacting copper hydroxide with nitric acid. 

Cu(OH)2    +   2HNO3 


Cu(NO3)2  +  2H2O  

c) Potassium hydrogen carbonate reacts with sulfuric acid.

2KHCO3   +      H2SO4 


K2SO4   +  2H2O   +   2CO2 

d) Decomposition of aluminium hydrogen carbonate by heating.

2Al(HCO3)3


Al2(CO3)3    +   3H2O    +    3CO2 

17. A chemist lost his formula for hydrated copper sulfate.  He then decided to heat the hydrated copper sulfate compound to lose the water.  The hydrated compound weighed 4.49g before heating and 2.87 after heating. From these two numbers he managed to find the ratio of water to copper sulfate and hence the formula. How did he do it?
m(H2O) =  m(CuSO4.H2O) – m(CuSO4) = 4.49 – 2.87 = 1.62g
n(H2O) = m/M = 1.62/18 = 0.09 moles.

n(CuSO4)= m/M = 2.87/159.6 = 0.018 moles.

n(H2O)/ n(CuSO4) = 0.09/0.018 = 5. There are 5 moles of H2O to one mole of CuSO4.  Therefore, the formula is CuSO4.5H2O
