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Chemistry

Trial CAT 1

SOLUTIONS

SECTION A
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3.  A

4.  D

5.  C

6.  D

7.  B

8.  D

9.  B

10.  A

11.  D

12.  A
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14.  B
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16.  B
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Section B

Question 1

a. 

(1 mark)

b. (i) eg mercury 







(1 mark)

(ii)

(1 mark)

(iii) The bonding between the particles in liquid X are stronger than the bonding between the water molecules.







(1 mark)

Question 2

a. 
n(KMnO4)
= c(KMnO4) x V(KMnO4)




= 0.001090 x 15.78 x 10-3 




= 1.720 x 10-5 mol




(1 mark)

b. 
n(C2H2O4)
= 5/2 x n(MnO4-)




(1 mark)




= 5/2 x 1.720 x 10-5



= 4.300 x 10-5 mol




(1 mark)

c. 
n(Ca2+) 

= n(H2C2O4) 




= 4.300 x 10-5 mol




(1 mark)


c(Ca2+)

= n(Ca2+) / V(Ca2+)




= (4.300 x 10-5) / (5.00 x 10-3)




= 8.60 x 10-3 M





(1 mark)

Question 3

a.  (i) H2O2(aq) ( O2(g) + 2 H+(aq) + 2 e-




(1 mark)

(ii) MnO4-(aq) + 8 H+(aq) + 5 e- ( Mn2+(aq) + 4 H2O(l)



(1 mark)

only (1 mark) if oxidation half equation given as the reduction half equation and vice versa
b. The label on the bottle of the solution of hydrogen peroxide, H2O2, says it is 10.0%, by mass, hydrogen peroxide, and has a density of 1.19 gmL-1. Show that this data is consistent with a concentration of 3.50 M.
c. 20.00 mL of this solution is pipetted into a 250 mL volumetric flask, and the volume is made up to the mark with distilled water. 25.00 mL of this solution is titrated, in the presence of dilute sulphuric acid, with a 0.129 M solution of potassium permanganate, KMnO4.

What volume of the potassium permanganate solution is required for complete reaction of 25.00 mL of the diluted sample?

2 + 2 + 4 = 8 marks
suggested time: 10 minutes

Question 4

A chemist in a Contact Plant conducted a series of experiments to determine the conditions to be used. The equation for the reaction considered is 

O2(g) + 2 SO2(g) ( 2 SO3(g)
In a particular experiment, 0.01000 mol of oxygen gas and 0.00777 mol of sulphur dioxide were reacted in a 10.0 L vessel. The temperature was maintained at 525(C and the amount of oxygen remaining when equilibrium was attained was 0.00824 mol.

a. Write an expression for the equilibrium constant for this reaction.

b. Calculate the amount, in mol, of sulphur trioxide, SO3, produced.

c. State the concentration of each species present at equilibrium.

d. Calculate the equilibrium constant for the reaction at 525(C.

e. If some oxygen gas is added to the flask at equilibrium and the system allowed to return to equilibrium at constant temperature, what effect will this have on 

(i) the concentration of sulphur trioxide

___________________________________________________________________________

(ii) the equilibrium constant?

___________________________________________________________________________

1 + 2 + 3 + 1 + 2 = 9 marks

suggested time: 11 minutes
Question 5

A student wanted to try an experiment involving invisible writing on a glass slide. The procedure firstly required the glass slide to be cleaned with a anionic detergent.

a. Describe the nature of a detergent and how the detergent cleaned the glass plate. Use a diagram to help illustrate your answer.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

b. The glass plate was then washed in a cationic surfactant. Describe what effect this would have on the cleaned glass plate.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

c. A felt tipped pen containing an anionic surfactant was then used to write a message on the glass plate. When the plate was dried nothing could be seen on the plate, but when a fine mist of water was sprayed on the glass the message became visible. Explain what happened.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

4 + 3 + 2 = 9 marks

suggested time: 11 minutes
Question 6

One of the steps in the synthesis of nitric acid from ammonia involves the oxidation of ammonia, NH3, to nitrogen(II) oxide, NO.

4 NH3(g) + 5 O2(g) ( 4 NO(g) + 6 H2O(g)
Suggest two ways that could be used to increase the rat of production of nitrogen(II) oxide by this reaction. For each method, use the collision theory to explain how the change is effecting an increase in the rate of the reaction.

Method 1

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Method 2

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

4 marks

suggested time: 5 minutes
Question 7

A sample of steel contains predominantly iron contaminated with small amounts of elemental carbon and manganese. To determine the percentage, by mass, of manganese in a steel sample, 6.811 g was completely dissolved in concentrated nitric acid. The resulting solution was then treated with potassium periodate, KIO4. This converts the manganese, Mn2+, ions to permanganate, MnO4-, ions according to the equation

2 Mn2+(aq) + 3 H2O(l) + 5 IO4-(aq) ( 2 MnO4-(aq) + 5 IO3-(aq) + 6 H+(aq)
The reacted sample was completely transferred to a 25.0 mL volumetric flask and made up to the mark with distilled water.

The MnO4- ions are intensely purple in colour and allowing their concentration to be conveniently determined by UV-visible spectrophotometry. The UV-visible spectrophotometer was set at 525 nm to determine the intensity of the purple solution.

A sample was placed in the instrument and its absorbance was measured together with a series of standards containing MnO4- ions. The results are shown in the table below.

Standard solutions
Concentration (mgL-1)
Absorbance

1
25.4
1.12

2
19.1
0.82

3
12.7
0.55

4
6.35
0.27

5
3.18
0.14

6
1.59
0.070

7
0.79
0.030

Steel sample solution

0.50

a. Why was a wavelength of 525 nm chosen for this analysis?

___________________________________________________________________________

___________________________________________________________________________

b. Use the data to construct a calibration curve of the grid provided.

c. Use the calibration curve to determine the concentration of manganese in the 25 mL sample

___________________________________________________________________________

d. Calculate the

(i) mass of MnO4- in the volumetric flask.

(ii) mass of manganese in the steel sample.

(iii) percentage, by mass, manganese in steel sample.

1 + 2 + 1 + 5 = 9 marks

suggested time: 11 minutes
Question 8
Iron ore plays a significant role in the economy of Australia. Iron is a major product from the mining of iron ore.

a. Give the chemical name and write the chemical formula of the three essential raw materials in the extraction of iron, other than iron ore.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

b. What is the major impurity in iron ore?
___________________________________________________________________________

c. Write a balanced chemical equation for the removal of this impurity in the blast furnace.

___________________________________________________________________________

d. Write a balanced chemical equation for the formation of the chemical used in the reduction of iron ore in the blast furnace.

___________________________________________________________________________

3 + 1 + 1 + 1 = 6 marks

suggested time: 8 minutes
end of question and answer book




