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	Instructions to Candidates:

· Answer all 5 questions on the paper provided and show your working clearly.  Marks are given in brackets after each question and all questions are marked out of 20.
· The question paper consists of 7 pages including a Periodic Table. and a Data Sheet.
· Please check that you have them all.


QUESTION ONE

a) Express the mole in terms of

(i)
Number of particles

(ii)
Volume of a gas

(iii) Mass

(iv) Concentration








(2)

b) Aluminium reacts with sulfuric acid according to the following equation:

Al(s) + H2SO4(aq) →  Al2(SO4)3(aq) + H2(g)

(i) If 5.42g of Al react fully with H2SO4, how many formula units of Al2(SO4)3 will be 

formed. 









(3)

(ii) How many H atoms are present in the H2 molecules produced in the reaction mentioned in
 part (i) above?








(2)

(iii) What volume of a 0.577M (mol.dm‑3)H2SO4 solution would be needed to produce 8.72g of 

Al2(SO4)3?









(3)

1

c) Iodine and chlorine react together to produce only solid iodine chloride.  
0.678g of iodine reacts completely with chlorine to produce 1.246g of the react together compound.

(i) 
Calculate the empirical formula of the compound?



(5)

(ii)
What is the percentage composition by mass of chlorine in the compound.

(1.5)

(iv) Write down a balanced equation for this reaction.



(1.5)

(v) Its molar mass is 467g.mol-1.  Determine the molecular formula. 

(2)

[20]

QUESTION TWO

a)
Bromine trifluoride reacts with metal oxides to give oxygen as one one of the products.  An example of this type of reaction is given in the equation below.

TiO2 (s)    + 
BrF3 (l)    → 
TiF4 (s)    + 
Br2 (l)
 +     O2  (g) 

Explain in words, using bulleted form (point form), how to calculate weight percent of  TiO2 (s) in a sample of the reaction mixture TiO2 and BF3 if the amount of oxygen collected from the reaction is known. 

[Note: No calculations are required]
      





      
(4)


b)
25.0 ml of a 0.234 mol. dm‑3 solution of FeCl3 are mixed with 42.5 ml of a 0.453 mol. dm‑3 NaOH and a precipitate forms.

(i)
Determine the maximum mass, in grams, of Fe(OH)3 that precipitates.



(5)

(ii) What mass, in grams, of Fe(OH)3 has been collected if the yield is 67.3%?



(2)

c)
Disulfur dichloride can be made by the following reaction:

Sulfur dichloride (l) + Sodium fluoride (s) → Sulfur tetrafluoride (g) + 

Disulfur dichloride(l)  + Sodium chloride (s)  

The density of sulfur dichloride is 1.621g.cm(3;  3.32 cm(3 of sulfur dichloride are mixed with 3.01 g of sodium fluoride. 

(i)
Write a balanced equation for the above reaction. 



(1)

(ii) Determine the limiting reactant.





(4)

(iii) What is the theoretical yield of disulfide dichloride?



(2)

(iv) If only 1.19 g of disulfide dichloride is obtained, what is the percent yield of the compound?






(2)

[20]


QUESTION THREE

a)
Explain briefly the following terms/phrases:

(i)
Filtering under gravity

(ii) Heating to constant mass

(iii) An anhydrous salt

(iv)
A standard solution

(v) An indicator

(vi) Concordant results






(9)

b) 
Consider the following three solutions:

A: 0.10 mol.dm‑3 HCl    B: 0.10 mol.dm‑3 NaOH
  C: 0.10 mol.dm‑3 COOH)2
(i)
Which acid is (i) monoprotic and (ii) diprotic and explain your answer?

(ii) If you are asked to carry out a titration which pair(s) of solutions will be appropriate to use. Give all possible pair(s). 



(iii) Write balanced equations for the titrations named in part (ii) above.

(6)


c)
The number of molecules of water of crystallisation can be determined by quantitatively carrying out an analysis of a hydrated compound. In one analysis, the compound CoCl2.nH2O was heated a number of times in a crucible, cooled in a desiccator and weighed. Each successive heating and cooling resulted in a loss of mass.  This procedure was stopped after it was repeated two times. A total mass of 5.37 g water of crystallisation was transferred to the surroundings.

Results were collected and tabulated. Calculations made shows the smallest whole number mole ratio to be 1:6, CoCl2 to H2O. Determine the mass of the sample compound used in the analysis.


 









(5)           [20]
QUESTION FOUR

a) Match each of the lettered items in the column labelled 1 with the most appropriate numbered item(s) in the column headed 2.  The numbered items may be used more than once or not at all.

	1
	2

	a)  Sb
	1)  an alkaline earth metal

	b)  atomic number 70
	2)  an element in period 5 and group 15

	c)  Ni
	3)  3d8

	d)  [Ar]4s2
	4)  an f block element

	e)  a metalloid
	5)  an element in period 3 and group 14

	f)  a nonmetal
	6)  one p electron in the shell of highest n


(6)

b) Concerning the incomplete seventh period of the periodic table, what should be the atomic number of the element

(i)
for which the filling of the 6d subshell is completed.



(1)

(ii) that should most closely resemble bismuth.




(1)

(iii) should be a noble gas.







(1)

(iv) has one unpaired p electron in the shell of highest n.


(1)

c)
(i)
Give the spectroscopic electronic configuration for O2-.




(2)

(ii) Give the spectroscopic electronic configuration of Al3+. 




(2)

      (iii)      Explain the differences and/or similarities seen in i) and ii)     

                 above.



(2)
(iv)
Give the tabular orbital electronic configuration of phosphorus.



(2)
v)
Use the information in iv) above to explain Hund’s Rule.



(2)

[20]

Question Five overleaf …

QUESTION FIVE

a)
Consider the pairs of elements in (A) and (B) below  

(A)
 hydrogen and sulfur
(B)
 hydrogen and caesium

(i)
Give the formulae for the compounds formed when the elements in each pair combine.

(2)

(ii) Give the systematic names for each of the compounds formed.

(2)

(iii) What type of bonding would be involved in each pair? How did you make your decision?

(2)

(iv)
Which of the elements listed in (A) and (B) would have the lowest electronegativity?   Explain your answer.

(2)

(iv) Draw the electron dot structure for the compound formed when hydrogen and sulfur combine.






(2)


b)
Consider the following substances:-

(A)  Chromium(III) sulfite


(B)  ammonium hydroxide

(C)  fluorine




(D)  carbon




(E)  potassium cyanide


(F)  nitrogen
(G)  calcium sulfate dihydrate

(H)  hydrogen fluoride

(I)    calcium


a) Write the formula for each ionic compound(s) shown.



(4)

b) Which element(s) have only unpaired electrons in the p orbitals?


(2)

c) Which substance(s) contain a divalent atom in its structure?


(1)

d) Which substance(s) is/are polar molecules?





(1)

e) Which substance(s) is/are non-polar molecules?



(1)

f) What is meant by an hydrated ionic compound?




(1)
  









          [20]         
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