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Instructions 

· The question paper consists of 12 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. DO NOT WRITE ON THEM.
· 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 unit for the weight of an object. 

1.2
The actual path length taken by an object.
1.3
The number of complete waves that pass a point in one second 
1.4
Electrons are strongly bonded in these non-metals so that they cannot be conductors.

1.5
The energy needed to remove an electron from a neutral element in the gaseous phase.
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QUESTION 2: False Statements

The following statements given in questions 2.1 to 2.5 are FALSE.  Write down 

ONLY the corrected part next to the question number (2.1 - 2.5) on the attached ANSWER SHEET.
2.1
Average speed is the speed of an object at a precise moment.
2.2 When measuring the angle of incidence or reflection, the angles are measured between the particular ray and the plane surface.

2.3 The amplitude of a transverse wave is half the horizontal distance between a 

trough and a crest.

2.4
A liquid with loose electrons act as an electrolyte. (Change only ONE word).

2.5
Metals are generally brittle and break easily in the solid phase.















[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.
3.1
A man walks 2½ times around a circular track with a radius of 200 m.  

His resultant displacement is …


A.  
200 m




B.
400 m







C.
500 m




D.
600 m

3.2
A 394g soccer ball is kicked at the goals. It travels 20m.The weight of the ball is 
A.
3,9 N




B.
19,7 N
C.
40,2 N




D.
7880 N
3.3      Which of the following is NOT a property of an image formed by a plane mirror:

A.
Image is Upright


B.
Image is Real

C.
Image is Laterally Inverted

D.
None of the above

3.4 Choose the WRONG combination for the factor and its influence on resistance 

for a conductor 


A
The length of the conductor: the longer the conductor the higher is its resistance


B
Temperature: the hotter the conductor the higher the resistance


C
Thickness: the thinner the conductor the lower its resistance

D
The type of material:  copper has a lower resistance than nichrome 
3.5
Who showed experimentally that the atom has a massive, positively charged 

nucleus that is encircled by an open space in which electrons move?

.

A.
J.J. Thomson



B.
Michael Faraday 
C.
Ernest Rutherford



D.
Niels Bohr













[2 X 5 = 10]

SUB – TOTAL: 25

_____________________________________________________________________________

SECTION B

- Answer all questions on the folio pages provided -

QUESTION 4: Mechanics

4.
A 40kg box is stationary on a straight, horizontal, moving conveyer belt. The conveyer belt is moving to the right at 3m·s-1. The conveyer belt suddenly jams (stops) and the box slides a distance of 1,2 m on the conveyer belt before coming to rest. The acceleration is uniform.
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4.1
Calculate the work done by friction if the force of friction is 150N.


(3)

4.2
In which direction is the acceleration of the box? 

Write only SAME or OPPOSITE to direction of motion of conveyer belt.

(1)

4.3
Calculate the magnitude of the acceleration of the box while it slides along the 
stationary conveyer belt.








(5)
The technicians manage to get the conveyer belt moving again and the belt starts to move at a constant velocity of 3m·s-1. The conveyer belt operator is standing stationary next to the belt and sees the box passing him. He notices that the box is incorrectly positioned on the belt, but before he could adjust it, the box has already moved 3m passed him. He then immediately starts to walk towards the moving box accelerating uniformly at 1,1m·s-2  for 6s, and then reaches a maximum velocity, which he maintains.
4.4
Calculate the magnitude of the maximum velocity which the operator attains after 
the 6s.
 









(4)

4.5
Calculate the displacement of the operator after the 6s.



(4)

4.6
Does he catch up to the box after 6s? 

Use your answer in 4.5 and further calculations to prove your answer.

(5)
4.7 A worker takes one of the balls out of the box. He drops it from rest and the ball falls vertically down onto the ground below. The ball takes 0,5s to reach the ground.

Calculate how far the ball fell. (use 9,8m·s-2  for acceleration). 


(5)














[27]

QUESTION 5
The velocity-time graph below represents the motion of a car moving initially due east 

over a 12s time interval.
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5.1
Using the graph, do the necessary calculations for the acceleration for the time 
interval from 0s to 2s.








(4)

5.2
Draw a sketch graph of acceleration vs time for the 12 s.



(3)

5.3
Using the graph, calculate the total distance the car travelled for the 12s.

(4)
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QUESTION 6: Waves, sound and light
6.1
State the Law of Reflection.                                                                                    
(2)

6.2
Explain briefly the difference between Constructive and Destructive Interference 
(4)

6.3
Determine whether the following will result in Constructive, Destructive Interference or neither. 

A
B
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C
       D
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   (4)

6.4
Draw a diagram to explain the reflection of a pulse at a free end.                        
(3)

6.5
What is meant by the following terms:

a) Fundamental Frequency

b) Node

c) Period                                                                                                                
(8)

6.6
A certain vibration creates 9 waves which pass a certain point in 6 seconds and 
has a distance of 20mm between troughs. What is the speed of propagation?  
(4)
[23]

QUESTION 7
7.1 Two rectangular blocks (Labelled 1 and 2) have different optical densities. 
Block 1 has a lower optical density than Block 2 but a higher optical density than air.   Redraw the following diagram: 
include ANGLE OF INCIDENCE, 
ANGLE OF REFRACTION  
NORMALS AND 
ALL RELEVANT LABELLED RAYS.


[image: image4]
(6)
7.2
Name two principles of light in diamonds that make them shine so well.

(2)
[8]
QUESTION 8

8.1
Give a definition for the following:

8.1.1
Current Strength
(2)

8.1.2
Potential difference
(3)

8.1.3
The ohm
(2)

8.1.4
Polarisation (use words and a sketch)                                                                      (2)

8.2
Consider the following globe and answer the questions that follow: 



[image: image5]
8.2.1
Give the magnetic polarity of this globe.  Write down only A and B followed by the 


answers.
(2)

8.2.2
If curved line C represents one of the 3-dimensional magnetic field lines around 


earth, what would the direction of the arrow on the line be? (only use the 


word up, down, left or right).
(1)
8.2.3
If DE represents a bar magnet, give the polarity of this magnet.   Write down 


only D and E, followed by the answers.
(2)
8.2.4
Geographic polarity is different to magnetic polarity.  Explain this shortly in not


more than 2 sentences.
(2)




[16]
8.3 
Read the following passage (taken from Olivier, A. Physical Sciences Grade 10)


and answer the questions that follow.

Maglev-trains

Nowadays air transport is becoming more and more popular, because other forms of transport - by foot, motorcars, buses, boats and trains, are just too slow for the fast lane of living. There are however new forms of transport on the horizon which could possibly be a faster form of transportation than aeroplanes. They are the so-called Maglev-trains that can reach high speeds of up to 500 km.h-1.

The big difference between a Maglev-train and a normal train is that they do not have engines. A Maglev-train uses the basic principle of magnets to float 10 mm above the track on a magnetic field. It not only has magnets underneath it, but also along the sides.

The train is powered by the track itself, rather than an installed motor, by the change in magnetic fields along the lengths of the track. The forces of repulsion let the train float (levitate = lift it from the ground) and the magnets along the sides of the track pull the train forward.




Maglev-trains on a train track
Magnetic fields on a maglev-train track

As the train is pulled into the next part of the track, the magnetic poles in that part of the track are reversed (change from north and south and vice versa) so that the train can be pulled further.

8.3.1
Why do you think these trains are called “maglev-trains"?
(1)

8.3.2
These trains float above the track. There is a magnet underneath the train and one


on the track. WiII the magnets have the same poles or will they have opposite poles? Explain.
(2)

8.3.3
Magnets can repel or attract each other. Study the diagram and state whether the train is pulled by the attraction or repulsion of the magnets.
(1)

8.3.4
Draw the magnetic field pattern between the poles of the two bar magnets that attract each other.
(3)

8.3.5 
What do you think is the main reason that these trains can move faster than trains that are on wheels?
(1)

8.3.6
The reason given in 8.3.5 will also have another effect, except for high speed. What will this be?
(1)

8.3.7
Maglev-trains use electricity to change the poles of the magnets next to the track. Normal, ordinary trains use coal, diesel or electricity. Do you think there is any ecological advantage in using Maglev-trains? Explain your answer.
(2)



[11]
QUESTION 9

[image: image6]
9.1
The battery has a potential difference of 12 V.  If the ammeter reading is 6A, what 

is the total resistance of the circuit? 
(4)

9.2
Calculate the resistance of R1 if the reading on V is 9V.
(3)

9.3 If the current flows for 2 minutes, what is the amount of charge that flows through 

R1 in this time?
(4)
9.4
How will the total resistance of the circuit change if the two resistors are put in parallel?  Only write Increase, Decrease or Stay the same.
(2)

9.5
What is an advantage of having resistors in parallel (besides the changing of total resistance, mentioned in 9.4)
(2) 

                                                                                                                                           [15]

























QUESTION 10
10.1

What is the difference between a Homogenous and a Heterogenous mixture?
(4)

10.2

Why is copper used as the metal for electrical wiring and plastic to coat the wire?
(2)

10.3
The following are a list of separation methods for homogenous and heterogenous mixtures.  Indicate which separation methods are for Homogenous mixtures and 
which are for Heterogenous mixtures.

a)
Decanting

b)
Distillation

c)
Chromatography

d)
Filtration

e)
Evaporation                                                                                       

(5)

[11]
QUESTION 11
11.1 The Symbol of an element is 
[image: image7.wmf]-
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31

15

P

.  Name 5 facts that can be deduced from it.     (5)

11.2 68.9257 amu is the mass of 60.4% of the atoms of an element with only two isotopes, 
that appears in nature. The atomic mass of the other isotope is 70.9249.

a) Define an isotope.                                                                                              
 (2)

b) Determine the relative atomic mass of this element                                           
 (2)

c) Identify this element.                                                                                           
 (1)

[10]

QUESTION 12
12.1 Draw an Aufbau diagram (energy level diagram) for the following:   O2-     

(6)                                                                                                     
12.2
Write the electron configuration of this ion in 12.1
                                     
(2)

12.3
The following graph shows the first ionization energies of the first twenty elements. 

Using the information from this graph answer the following questions:

[image: image8.png]+——— £8ous vonezmwo]

Atomic number (Z)




12.2.1
Explain why the first ionization energies generally increase from Li to Ne.
(3)

12.2.2
Which of the above has the lowest ionization energy?                  

(2)                                              
[13]                                         
_____________________________________________________________________________________
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