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Instructions 

· The question paper consists of 10 questions

· Answer all the questions

· Answer section A on the answer sheet provided

· Answer section B on the folio sheets provided 

· A non-programmable calculator may be used

· Number the answers correctly according to the numbering system used on this question paper

· A data sheet will be provided for your use

· Round off to two (2) decimal places unless otherwise stated

SECTION A

- Answer on the answer sheet -

QUESTION 1: Give ONE word/term for each of the following descriptions.  Write only the word/term next to the question number (1.1 – 1.5) on the attached ANSWER SHEET.

1.1
The law that describes the interaction between two point charges at rest.
1.2
Electromagnetic radiation with the shortest wavelength.
1.3
Compounds with the same functional group but different structural formulae.
1.4 
Atoms, groups of atoms or bonds that give a homologous series its characteristic properties.
1.5 
A homologous series with the general formula RNH2.


[5]

QUESTION 2: False statements.  Correct the statements.

2.1
A unit of measure equal to the watt is J·s

2.2
Electromagnetic radiation with the shortest wavelength is radio waves..
2.3
Current in a given conductor at constant temperature is inversely proportional to the potential difference across its ends. 

2.4
R – C – H      forms hydrogen bonds with RC(O)H 

2.5
Ketones contain a hydroxyl group.
[10]






QUESTION 3: Multiple choice: Four possible options are provided as answers to the following questions.  Each question has only ONE correct answer.  Choose the answer and make a cross (X) in the block (A – D) next to the question number (3.1 – 3.5) on the attached ANSWER SHEET.

3.1
The root mean square voltage in a house wall plug is …


A
± 325 V


B 
± 230 V


C
± 162,6 V


D
± 200 V

3.2
The condensed structural formula of an organic compound is shown below:

Which ONE of the following is the correct IUPAC name of this compound?

A
4,6-dibromooctane
B
4-bromo-5-bromo-5-propylpentane

C
3,5-dibromooctane

D
2-bromo-1-bromo-1-propylpentane

3.3 
A compound that is always present in alcoholic beverages, is


A
CH3OH


B
C6H10

C
C2H6OH


D
C2H5OH

3.4
An example of an arene is 


A
C6H5(CH3)


B
C2H6OH


C
CH3OH


D
C6H10
3.5
The structural formulae for four compounds are shown below



These compounds can be classified in the correct sequence as …


A
Carboxylic acid, amine, amide, aldehyde


B
Carboxylic acid, amide, aldehyde, amine


C
Aldehyde, amine, carboxylic acid, amide


D
Carboxylic acid, amine, aldehyde, amide


[10]
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__________________________________________________________________________________

SECTION B

- Answer all questions on the folio pages provided -

QUESTION 4: Electric circuits
4.
The battery in the circuit below has an emf of 12 V and an internal resistance of 0,2 Ω. The resistance of the connecting wires can be ignored. 
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4.1
Calculate the current I, that flows through the battery.
(6)

4.2
How will the reading on the voltmeter be affected if the 9 Ω resistor is removed and replaced with a conducting wire of negligible resistance?  Explain your answer.
(4)



[10]

QUESTION 5: 
Electric motors are used in pumps, fans and compressors. Electric motors can be either AC or DC. The diagram below illustrates one of these types of electric motors. 

[image: image2.emf]
5.1
What type of electric motor (AC or DC) is illustrated in the diagram? 


Give a reason for your answer. 
(2)

5.2
If the loop turns in a clockwise direction, in what direction is the current in section AB of the loop flowing in the above diagram? Write down from A to B, or from B to A only. 
(1)

The motor in the diagram is now changed to operate as a generator. 

5.3 On what principle does a generator operate? 
(1)

5.4
Draw a sketch graph of the potential difference versus time for this generator while it is functioning. 
(2)

5.5
The diagram below shows a dynamo attached to the wheel of a bicycle. When riding a bicycle, the wheel rotates a magnet near a coil. 

[image: image3.emf]

Explain how a current is induced in the coil.  You may not write more than two lines.
(2)



[8]


QUESTION 6
6.1
In the circuit below the AC source delivers alternating voltages at audio frequency to the speaker. 

[image: image4.emf]
6.1.1
What is the peak voltage that the source can deliver? 
(2)

6.1.2
Calculate the average power delivered to the speaker. 
(6)

6.2
Alternating current is generated at power stations. 


Name TWO advantages of AC transmission over long distances. 
(2)



[10]

QUESTION 7

7.
Two students decided to do a study on the ingredients in diet fizzy drinks. In their investigation they studied the molecular structure of Aspartame. Upon further investigation they found that aspartame is in most processed food. The study also revealed that when the temperature of aspartame exceeds 30(C (86(F) the wood alcohol converts to formaldehyde (used in embalming procedures) and then to formic acid (the poison found in the sting of the fire ant). Aspartame is a synthetic sweetening agent, which is also 120 times as sweet as sugar. It is known as a diet product, but according to the World Environment Conference in the USA on Aspartame, the Congressional record stated that ‘It makes you crave carbohydrates and will make you fat.” The formaldehyde is stored in the fat cells and is grouped in the same class of drugs as cyanide and arsenic -both deadly poisons.  


Below is the molecular structure of aspartame.


7.1
Name three different functional groups in the aspartame molecule that the students could identify.
(3)

7.2
Identify one functional group in aspartame that contributes to its solubility in water.
(1)


Another name for formaldehyde is methanal. The two students want to prepare formaldehyde in the laboratory. They added an alcohol to an acidified solution of potassium dichromate.

7.3
Give the name of this reaction?
(2)

7.4
What did they observe in terms of a colour change?
(2)

7.5
Give an equation using structural formulae for this reaction.
(4)

7.6
In desert storm many soldiers drank diet cooldrinks sent to them. But the cooldrinks sometimes were left in the sun. Why was it necessary to store the cooldrinks in a cool area?
(2)



[14]

QUESTION 8

	8. 
There are two structural isomers for the organic compound with molecular formula       C2H4O2.  
	
	


	8.1
	Define the term structural isomer.
	
	(2)


	8.2
	Write down the structural formula of these two isomers and next to each its IUPAC name.
(3 x 2) 
	 
	(6)


	8.3
	State with reason which ONE of these isomers:
	
	


	
	8.3.1
	Has the higher boiling point  
	
	(3)


	
	8.3.2
	Has the higher vapour pressure 
	
	(3)


	8.4
	Will the vapour pressure of carboxylic acids increase or decrease if the number of carbon atoms in the chain increases?  Give a reason for your answer.
	
	(3)

[17]


QUESTION 9

	Rubber is a naturally occurring compound.  The diene, 2-methyl-1,3-butadiene, is one of the repeating units found in rubber. 

Over 20 million families depend on rubber cultivation for their livelihood.  Tens of thousands of hectares of tropical forests have been cleared to make way for rubber plantations. 

Chemists have been able to combine other dienes to obtain synthetic rubbers.  Some rubber products include latex products such as hand gloves, raincoats and other products used in the battle against HIV/Aids.
The world's largest use of rubber is in tyres, and most tyres contain both natural rubber, which withstands heat better, and one or more kinds of synthetic rubber.
	
	


	9.1
	Is 2-methyl-1,3-butadiene an example of a saturated or an unsaturated hydrocarbon?  Give a reason for your answer.
	
	(2)


	9.2
	Write down the structural formula of 2-methyl-1,3-butadiene.  
	
	(2)


	9.3
	With regard to the environment, name ONE disadvantage of rubber and the production of rubber.
	
	(1)


	9.4
	With regard to human life, name TWO benefits of rubber and the production of rubber.
	
	(2)

[7]


QUESTION 10

	Most organic compounds can undergo substitution or addition or elimination reactions to produce a variety of organic compounds.  Some incomplete organic reactions are represented below.
	
	


	
	Reaction 

I
	
	
	


	
	Reaction 

II


	

	
	


	
	Reaction 

III


	

	
	


	10.1
	Name the type of reaction represented by reaction III.
	
	(1)


	10.2
	Both reactions I and II are examples of addition reactions.  Name the type of addition that is represented by each reaction.
	
	(1)


	10.3
	Write down the structural formula and IUPAC name of the major product formed in reaction I.
	
	(3)


	10.4
	Reaction I only takes place in the presence of a catalyst.  Write down the formula of the catalyst used in reaction I.  
	
	(1)


	10.5
	Write down the structural formula and IUPAC name of the major product formed in reaction II.
	
	(2)


	10.6
	To which homologous series does the organic product formed in reaction III belong?
	
	(1)

[9]
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QUESTION 3

	3.1
	A
	B
	C
	D

	3.2
	A
	B
	C
	D

	3.3
	A
	B
	C
	D

	3.4
	A
	B
	C
	D

	3.5
	A
	B
	C
	D


[5 X 2 = 10]
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