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ALEXANDER ROAD HIGH SCHOOL

PHYSICAL SCIENCES
   PAPER 2
   TRIAL EXAMINATION

2010
INSTRUCTIONS AND INFORMATION

1. Please allow for 10 minutes reading prior to start of this paper.

2. Answer ALL the questions.

3. Answer SECTION A on the answer sheet provided.

4. Answer SECTION B on folio paper.
5. Non-programmable calculators and appropriate mathematical instruments may be used.

6. Number the answers correctly according to the numbering system used in this question paper.

7. A Data sheet is provided for your use.
______________________________________________________________________________
SECTION A [15 MARKS]

Answer this section on the answer sheet provided.

QUESTION 1:  ONE-WORD ITEMS
	Give ONE word/term for each of the following descriptions. Write only the word/term next to the question number (1.1 – 1.5).

	
	


1.1
A reaction in which all the reactants and products are in the same phase.
  

(1)

1.2
A substance whose oxidation number decreases during a chemical reaction.


(1)

1.3 
The component in a galvanic cell that ensures electrical neutrality in both half-cells.

(1)

1.4
The type of elimination reaction in which a hydrogen halide is removed from a haloalkene.
(1)

1.5
The product of the Ostwald process.







(1)

[5]

QUESTION 2:  MULTIPLE-CHOICE QUESTIONS
	Four options are provided as possible answers to the following questions. Each question has only ONE correct answer. Circle only the letter (A – D) on the answer sheet.

	
	


2.1
Which equation represents esterification?
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2.2
An electrochemical cell is 
set up as shown in the diagram.
Which of the two observations is correct?
	
	Observation 1
	Observation 2

	A
	A reading was shown on the voltmeter
	In beaker 2 the solution became darker blue

	B
	In beaker 2 the blue solution faded
	A reddish precipitate formed on the copper electrode

	C
	A grey precipitate formed on the aluminium electrode
	In beaker 2 the solution became darker blue

	D
	Electrons moved through the voltmeter
	A reddish precipitate formed on the copper electrode


2.3
Which of the following is a common use of ethyl pentanoate?
A. Flavouring

B. Fuel

C. Indicator

D. Non polar solvent

2.4 Which of the following reaction types can be used to prepare ethane from octane?
A.  Addition
B.  Hydrogenation

C. Cracking

D. Hydrolysis

2.5
Which one of the following statements about the extraction of aluminium is correct?
A. The ore aluminium oxide is called cryolite

B. When the cell is in operation the ore forms at the anode

C. Aluminium oxide is dissolved in cryolite

D. When the cell is in operation, carbon dioxide gas forms at the cathode

                                                                                                                     

  [ 5 x 2 = 10]






TOTAL SECTION A: 15
SECTION B 
1.
Answer SECTION B on folio paper.

2.
The formulae and substitution must be shown in ALL calculations.

3.
Round off your answers to TWO decimal places.
QUESTION 3 [19 MARKS]

3.1 Consider the following terms/ compounds in organic chemistry:
Aldehydes, 
ketones, 


haloalkane, 

hydrolysis, 


ethyne, 
hydrohalogenation, 

but-1-ene, 

water, 



hydration, 
chlorine, 


butane, 

alkynes.

Choose from the above terms/compounds (write down the term only, the term may be used more than once or not at all).

3.1.1
The homologous series that has the carbonyl group as the functional group.

3.1.2
A saturated hydrocarbon.
3.1.3
The product that forms when an alkane reacts with a halogen.
3.1.4
The homologous series to which 2-bromobutane belongs.
3.1.5
An unsaturated compound that has isomers.




(5 x 1 = 5)

3.2
The CFC known as CFC-113 with the condensed formula CClF2CClF2 is commonly used in aerosol cans.


CFCs destroy the ozone in the stratosphere (15 - 20 km above the earth's surface)


Ozone loss is greatest over Antarctica where the ozone depletion has been recorded and is commonly referred to as the "ozone hole".


Ozone (O3), an allotrope of oxygen, is poisonous to humans if breathed in, but is important to life in that it filters out or absorbs short wavelength ultraviolet radiation (u-v) in the 280 – 320 nm range which can cause serious sunburn, skin cancer and eye disorders. The inertness and lack of water solubilty of CFCs mean they are not destroyed nor are they dissolved in rain water, so they stay in the atmosphere for a very long time and diffuse up to the stratosphere.
· Some CFCs can be replaced by HCFCs (hydrochlorofluorocarbons), compounds containing at least 1 H atom.
The C-H bond makes these compounds more reactive in the atmosphere so they are destroyed more quickly and so are less able to diffuse into the stratosphere .The HCFC that is now used in aerosol cans is 1-chloro-1,1-difluoroethane.
3.2.1
Draw the structural formula of CClF2CClF2 and name the compound according to IUPAC rules.







 



(3)

3.2.2
What property of CFC’s makes them suitable for use as cooling agents and propellants in aerosol cans?










(1)

3.2.3  
State one negative impact of CFC’s on the environment not mentioned in the piece above.













(1)

3.2.4
Describe how this negative impact also affects human health.



(1)

3.2.5 
Explain fully why CFC’s do not dissolve in water.





(3)

· Some CFCs can be replaced by HCFCs (hydrochlorofluorocarbons), compounds containing at least 1 H atom.
The C-H bond makes these compounds more reactive in the atmosphere so they are destroyed more quickly and so are less able to diffuse into the stratosphere .The HCFC that is now used in aerosol cans is 1-chloro-1,1-difluoroethane.
3.2.6
Draw the structural formula for 1-chloro-1,1-difluoroethane.



(2)

3.2.7
1-chloro-1,1-difluoroethane has isomers.



3.2.7.1
 
What is an isomer?







(1)



3.2.7.2

Draw the structural formula of an isomer of the compound and give the 




IUPAC name for the formula.





(2)

QUESTION 4 [21 MARKS]
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4.1
Butan-2-ol undergoes a reaction in the presence of H2SO4 to produce compounds A and B. Name the type of reaction










(1)

4.2
Draw structural formulae for the organic product  A and B, and name each compound
(4)

4.3
Draw a structural formulae for the reaction of B with HBr to form compound C.

(4)

4.4 
Butan-2-ol is converted directly to C with the addition of HBr. What type of reaction is this?













(1)

Compound C can be converted back to butan-2-ol .

4.5
What conditions are needed for this reaction to take place?




(2)

4.6
Name the type of reaction that takes place.






(1)

Compound C can be converted back to compound A.
4.7
Name the conditions for the reaction.







(2)

4.8
What type of elimination reaction is taking place?





(1)

4.9
Write down the formula of the other product(s) that form in this reaction.


(2)

Butan-1-ol is reacted with propanoic acid in the presence of concentrated sulphuric acid.
4.10
Name the type of addition reaction.







(1)

4.11
Draw the structural formula of the organic product formed.




(1)

4.12
Name the product in 4.11.









(1)

QUESTION 5 [24 MARKS]
An experiment is conducted to measure the vapour pressure of some organic compounds. The

measurement of pressure exerted by a vapour is demonstrated using barometers. If you have a

mercury barometer tube in a trough of mercury, at 1 atmosphere pressure the column will be 760

mm tall. 1 atmosphere is sometimes quoted as 760 mmHg ("millimetres of mercury").
[image: image1.png]



If you squirt a few drops of liquid into the tube, it will rise to form a thin layer floating on top of the mercury. Some of the liquid will evaporate and you will get the equilibrium - provided there is still some liquid on top of the mercury. It is only an equilibrium if both liquid and vapour are present.


The saturated vapour pressure of the liquid will force the mercury level down a little. You can measure the drop in the mercury level - and this gives a value for the saturated vapour pressure of the liquid at this temperature.
Pentane is injected into the open end of the barometer, it rises to the top and vaporizes. Here, the mercury is depressed from 760 to 360 millimetres. Hexane is injected into the open end of the barometer; it rises to the top and vaporizes. The mercury is depressed from 760 to 660 millimetres. When heptane is injected, the heptane rises to the top and vaporizes. Here, the mercury is depressed to 720 millimetres. When octane, the biggest of the four, is injected, the octane rises to the top and vaporizes. Here, the mercury is depressed to 750 millimetres.

5.1
Record the data in a suitable table. This data must aid in reaching a suitable conclusion.













(3)

5.2
State a suitable investigation question for the experiment.



(2)

5.3 
State a suitable hypothesis for the investigation.





(2)

5.4
All compounds investigated belong to the same homologous group. Why was the homologous group kept the same?







(1)

5.5
In the experiment, which variable(s) was (were)

5.5.1
independent.










(1)

5.5.2
dependent.










(1)

5.5.3
kept constant.









(1)
5.6  
What conclusion could be reached from the experiment?




(2)

5.7
Explain fully the trend in vapour pressure in the three compounds investigated.















(3)

When butan-1-ol is injected, the butan-1-ol rises to the top and vaporizes. Here, the mercury column is depressed to755 millimetres

5.8
Compare the vapour pressure of butan-1-ol and with pentane which have similar molecular masses.











(1)

5.9
Discuss the reason for the difference in the vapour pressure of the two substances.













(2)

5.10 
How do you think the vapour pressure of butan -2-one would compare with butan-1-ol and pentane. Give a detailed reason for your answer.





(5)

QUESTION 6 [14 MARKS]
Methanol is manufactured by compressing to 300 atmospheres (300 times atmospheric pressure) a mixture of CO and H2. The mixture is passed over zinc oxide at 3000C.

CO (g)  +  2H 2(g)   ⇋    CH3OH (g)  (H  =  +90,54 kJ.mol –1

6.1
Explain what purpose does the zinc oxide serve in the reaction?



(2)

6.2 
What is the meaning of (H = +90,54 kJ.mol-1 ?






(1)

6.3
What would be the effect of each of the following changes on the equilibrium concentration of methanol? Explain each answer.

6.3.1  The temperature is decreased.



(3)

6.3.2  The pressure is increased at constant temperature.



(3)

6.4
12 mol of CO and 8 mol of H2 are placed in a container of volume 100 dm3 which is then heated to 3000C. When equilibrium is reached there are 2,25 mol of H2 left in the container. Calculate the value of kc for this reaction at 3000C.







(5)

QUESTION 7 [15 MARKS]
The rate of the reaction of  excess marble chips(CaCO3) and 50 cm3 of 2 mol.dm-3 hydrochloric acid was monitored by measuring the decrease in mass of carbon dioxide produced.

The table shows the total mass of carbon dioxide produced at stated intervals over 9 minutes.
	Time(minutes)
	0
	1
	2
	3
	4
	5,5
	7
	8
	9

	Mass of CO2(g)
	0
	0,66
	1,2
	1,6
	1,9
	2,1
	2,18
	2,2
	2,2


7.1
Plot a graph of the independent variable on the x-axis and dependent variable on the y-axis on the graph paper provided.









(4)

7.2
Use the graph to determine the average rate of the reaction from 0 to 2 minutes 
and from 3 to 5,5 minutes.











(2)

7.3
How do the rates compare? Explain the difference in the values fully using collision theory.















(4)

The experiment is now repeated with 50 cm3 of 1 mol.dm-3 hydrochloric acid solution.

7.4
On the graph drawn on the graph paper, sketch the curve you could expect from this experiment. Use a broken line(-------) for the sketch graph.






(2)

The Maxwell-Boltzman distribution curve for the first reaction between  excess marble chips(CaCO3) and 50 cm3 of 2 mol.dm-3 hydrochloric acid is shown below marked #1. The temperature is increased and the curve shifts (labelled # 2)


7.5 
Explain, using the diagram and collision theory what happens to the rate of the reaction.
(3)
QUESTION 8 [22 MARKS]
The diagram below represents two types of elechtrochemical cells. The electrodes of cell A are labelled P and Q, and the electrodes of cell B are labelled R and T.








8.1
Use the labels P, Q, R and T to identify the anode in:

8.1.1
Cell A.











(1)

8.1.2
Cell B.











(1)

8.2
Cell A represents the cell that can be used to plate an iron coin with nickel.

8.2.1
Write down the formula of the ion that can be used as an oxidising agent 




in the 
cell.










(1)

8.2.2
Which electrode (P or Q) should consist of the iron coin? Write down the 




relevant half-reaction that will occur at this electrode.




(3)

8.2.3
The concentration of the electrolyte does not change during the reaction. 




Explain how this is possible.








(2)

8.2.4 
 Apart from looking attractive, what is the advantage of electroplating iron.

(1)

8.3
The emf of cell B which is set up at standard conditions, consisting of Sn2+/Sn and V2+/V electrodes, is 0,6V. While the cell delivers a current, there is a decrease in the concentration of the Sn2+ ions.



8.3.1
What is the energy conversion that occurs in the cell?




(1)



8.3.2
What is the meaning of STANDARD CONDITIONS in this situation?


(2)



8.3.3
Calculate the reduction potential of the V3+/V electrode. 



(4)



8.3.4
Write down the cell notation for the cell.






(3)

8.3.5
How will an increase in the concentration of the Sn2+ ions influence the emf of the cell?  Explain briefly.









(3)

QUESTION 9 [15 MARKS]
	Plants need macronutrients as well as micronutrients to stay healthy and produce fruit.  Macronutrients can be classified as primary nutrients and secondary nutrients.  

Nitrogen is one of the primary nutrients needed for plant growth. Although nitrogen can be obtained from air, it is not accessible for plants in its elemental state.  Nitrogen needs to be transformed into soluble nitrates through a process known as fixation. 

As natural fixation is too slow to provide food for an increasing human population; artificial fixation of nitrogen is done on large scale to ensure enough food production. There is likely to be a gap between food production and demand in several parts of the world by 2020. Demand is influenced by population growth and urbanisation, as well as income levels and changes in dietary preferences.


	
	

	9.1
	Briefly explain the difference between macronutrients and micronutrients.
	
	(2)


	9.2
	The leaves of a certain plant turn light green to yellow, fruit development is poor and the plant shows stunted growth. Write down the NAME of the primary nutrient deficiency that this plant has.
	
	(2)


9.3
The flow diagram below shows the main steps in the industrial preparation of two important solid fertilisers.

	

	













9.3.1 What is the process called in which nitrogen gas is obtained from air?


(1)

9.3.2 Write down the name for process A.






(1)

9.3.3 Write down the balanced chemical equation for the formation of the brown gas.
(1) 

9.3.4 Write down the name of process B. 






(1)

9.3.5 Write down the chemical formula of liquid E. 





(1)

9.3.6 Write down the chemical formulae of fertilisers C and D respectively. 

(2)

The following extract comes from an article on fertilisers: 
“A world without food for its people, a world with an environment poisoned through the actions of man are two contributing factors towards a disaster scenario. “

9.3.7 Write down TWO ways in which the use of fertilisers poisons the environment. 
(2)

9.3.8 Fertilisers also seem to be the answer to the food shortage of an ever growing population. Write down two ways in which fertilizers can help to alleviate the looming food shortage.












(2)

QUESTION 10 [8 MARKS]
The chlor-alkali industry began in 1892. It has made the production of hydrogen, sodium hydroxide (caustic soda) and chlorine an easy and inexpensive process. It helps sustain the high demand of these substances in order to create household substances for the country. This process has very high energy consumption. The following diagram represents a chlor-alkali cell.


10.1 What liquid is present in the cathode compartment ?





(1)

10.2 Name the gas that is produced at anode.







(1)


10.3 Explain one feature of this cell that allows the Na+ and OH− ions to react at (C).

(2)

10.4 Give a balanced equation for the reaction that takes place at (C). 



(2)

10.5 Give two household substances that can be made from the products of the chlor-alkali industry.














(2)
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