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Instructions 

· The question paper consists of 9 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 place sunless 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
Whose law states the direct proportional relationship between the induced emf in a conductor and the rate of change of magnetic flux in the conductor?
1.2
Induction occurs in a coil as a result of the magnetic flux from another coil.
1.3
The dipole moment in a molecule is used to determine the …. of a molecule
1.4
The addition of a small amount of impurity to a semiconductor lattice

1.5
Name the law that formulates the relationship when pressure is inversely 

proportional to volume when the temperature and mass of the gas remains 

constant.














[5]
QUESTION 2: False Statements

 Write down the CORRECT statement.

2.1
The capacitance of a capacitor is the quantity of charge per unit energy that is stored.
2.2
The insulating material between capacitor plates is increasing the voltage and decreasing the capacitance.

2.3
The shape of the H2S molecule is angular because of the attraction between the two sulphur atoms.
2.4 The Conductivity of a semiconductor decreases as the temperature of the material 

is increased.

2.5
When the temperature decreases, the intensity of collisions with the walls of the container and between particles decreases, the pressure increases.


          [2 x 5 = 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.
[image: image6.jpg]


3.1
The following graph of an electrostatic law is given but the labelling of the axes became mixed up.  What is the correct labelling if X represents the x-axis’s label and Y represents the y-axis’s label?


A.
X = r2 en Y = 1/F 



B.
X = 1/r2 en Y = 1/F

C.
X = r2 en Y = F


D.
X = 1/r2 en Y = F

3.2
The electrostatic law represented in the graph is … law.


A.
Newton’s gravitation


B.
Coulomb’s


C.
Ohm’s


D.
Faraday’s

3.3
Choose the most correct range for bond lengths in covalently bonded molecules? 


A.
mm


B.
cm


C.
pm


D .   μm

3.4
Metals conduct a current through the motion of…

A.
Positive ions moving to a negative pole

B.
Negative ions moving to a positive pole

C.
Delocalised electrons

D.
Positive holes and negative electrons 

3.5 20 dm3 of hydrogen gas is heated from 25°C to 125°C at constant pressure. 

The volume of the gas at 125°C is 

A.
20
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dm3




B.
20
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C.
20
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D.
20
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_________________________________________________________________________

SECTION B

- Answer all questions on the folio pages provided -

QUESTION 4: Electrostatics
4.
The centres of two identical spheres are a distance of 6 mm

from each other. They carry charges of 5 nC and -10 nC respectively,

as shown in the diagram.


4.1 
Calculate the magnitude of the electrostatic force that exists between the two spheres.










(4)

4.2 
Is it a force of attraction or repulsion?






(1)

4.3 
The spheres touch each other, and are then moved back to their original positions. Calculate the new charge on each sphere?





(2)

4.4 
How many electrons are transferred when they touch and in which direction?        (2)
4.5
Use your answers in question 4.1 and 4.3 to determine with what factor the size of the force between spheres has changed. Also give the size and nature (attraction or repulsion) of the new force.
(4)

4.6
Draw the electric field lines between the spheres.  Indicate relative strength of the fields clearly.










 (3)

4.7
Calculate the electric field strength between Q1 and Q2.
(3)



[19]

QUESTION 5
5.
A 370 μF capacitor in a circuit can be charged from the source of emf.


[image: image5]
5.1
Directly after the current is switched on, is the current in the circuit high or low?
(1)

5.2
What happens to the current after a while?
(1)

5.3
What is the potential difference across the capacitor directly after the switch is closed?
(1)

5.4
What is the potential difference of the capacitor when it is fully charged?
(1) 


5.5
How much charge is placed on the capacitor with the switch closed?
(3)



[7]

QUESTION 6
6.
Answer the following questions in not more that 3 lines.

6.1
A solenoid being held in the right hand to determine a property of the solenoid makes use of which law?  Name and state the law.
(3)

6.2
Why do moving charges change direction in a magnetic field?
(2)

6.3
Justify the use of cos Θ in the formula Φ = BA cos Θ in the case where B // A         (i.e. B parallel to A). [You may use a sketch]
(2)

6.4
What is a step-up transformer?
(1)














 [8]
QUESTION 7: Electronic properties of matter

7.1
Explain, using labelled diagrams of the relevant band structures, why an 

insulator cannot conduct electricity at high temperature, while a semiconductor can.

(5)

7.2
Classify the following semiconductors as p-type or n-type…

a) Silicon doped with boron

b) Germanium doped with antimony

c)
Carbon doped with phosphorus














   (3)














   [8]
QUESTION 8: Chemistry
8.1
Draw a Potential energy vs. Distance graph representing the changes taking place when two gas atoms approuch each other.  Label the graph clearly.
(4)

8.2
What is the unit in which the energy is measured and displayed on this graph?
(1)

8.3
Calculate the total energy needed to break or form the bonds between Carbon and Oxygen in the CO2 molecule.  Given the info on the table below.
(3)
	Bond
	Energy

	C – O
	335

	C = O
	707


8.4
Draw and determine the shape of the molecule, AsF5 (include the F-As-F angles)
(3)


8.5       Is CH3Cl a polar molecule or not? 

(1)

8.8
Draw this molecule and indicate the polar bonds as well as the direction of the overall dipole moment if one is present. 

(2)
8.9
Calculate and then show in table format all the oxidation numbers (ON) for the atoms in the K2Cr2O7 molecule. 


Redraw this table and complete by only writing the calculated answer in the ON column.

(3)

	Atom
	ON

	K
	

	Cr
	

	O
	




[17]
QUESTION 9: Thermal properties of matter
9.1
The behaviour of carbon dioxide is non-ideal under certain circumstances, mainly 

due to the size of the molecules and the intermolecular forces.

9.1.1
Under which conditions will carbon dioxide deviate from ideal gas behaviour?
   (2)

9.1.2
A fixed mass of carbon dioxide occupies a volume of 200 cm3 at 27oC at 

1,5 x 105 Pa. Calculate the volume of the gas at STP. 




   (4)

9.2
AB represents the graph which is obtained when the relationship 

between the pressure and temperature of an enclosed mass of gas 

is investigated, experimentally, at constant volume. When the graph is extended, it cuts the horizontal axis at P.





9.2.1
What is the temperature at P called?






   (1) 


9.2.2
According to the graph, what is the value of the pressure of the gas at P?

   (1)


9.2.3
What temperature in (C is represented by P?





   (1)

9.3
Most modern cars are equipped with airbags for both the driver and the passenger.

An airbag will completely inflate in 0,05 s. This is important because a typical car collision lasts about 0,125 s. 

The following reaction of sodium azide (a compound found in airbags) is activated by an electrical signal: 

2NaN3 (s) → 2Na (s) + 3N2 (g) 

9.3.1 Calculate the mass of N2(g) needed to inflate a sample airbag to a volume of 

65 dm3 at  25 °C and  99,3 kPa. Assume the gas temperature remains constant 

during the reaction.









   (7)
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