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GAUTENG DEPARTMENT OF EDUCATION

SENIOR CERTIFICATE EXAMINATION

PHYSICAL SCIENCE  SG

(First Paper : Physics)

TIME : 2 hours

MARKS : 150

REQUIREMENTS:

· An approved (non-programmable scientific) calculator.  Candidates should supply their own calculators.

INSTRUCTIONS:

· Answer ALL questions.

· Question 1 must be answered on the answer sheet on the inside cover of the answer book.

· Data sheets are provided at the end of this examination question paper.  The data sheets contain a periodic table, equations and constants.  Some of the information given may be useful in answering this question paper.

· Rough work may be done on the blank pages of the answer book and should be indicated as rough work.




QUESTION 1

MULTIPLE CHOICE QUESTIONS

Answer this question on the inside cover of your answer book.


Study each question and the suggested answer indicated by the letters A, B, C and D carefully.  When you have decided which answer is correct, make a cross over the appropriate letter to indicate your answer.

No marks will be awarded where more than one cross appears in an answer.


EXAMPLE:


Pure ice melts at

A. – 4°C

B.    0°C

C.    0 K

D.    4°C
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ANSWER:




1.1 According to Newton’s First Law

A. the acceleration of a body is directly proportional to the resultant force causing the acceleration.

B. the velocity of a body remains constant unless an unbalanced force acts upon it.

C. impulse is the product of the mass and the change in velocity of a body

D. the sum of gravitational potential energy and kinetic energy of a body is constant.


1.2 The minimum amount of work done to lift an object to height of 1 m, will not be influenced by

A. mass of the object.

B. height through which the object is lifted.

C. weight of the object.

D. velocity with which the object is lifted.


1.3 A soldier jumps from a plane with a parachute.  After the parachute opened, the soldier falls towards the earth at a constant velocity of 7 m.s-1.  During this time the

A. magnitude of the gravitational force becomes zero.

B. resultant force on the soldier is zero.

C. magnitude of the resultant force on the soldier is equal to his weight.

D. magnitude of the resultant force on the soldier is greater than his weight.


1.4 While a car is moving at a constant speed along a straight road it has a momentum of p.  What will the momentum of the car be when the speed of the car is doubled?

A. 4 p

B. 3 p

C. 2 p

D. p


1.5 A boy with a weight of 600 N is standing on a scale in a lift.  If the reading on the scale is 400 N, the lift is

A. accelerating upwards.

B. accelerating downwards.

C. moving upwards at a constant velocity.

D. moving downward at a constant velocity.


1.6 A temperature of x K is equal to

A. (273 + x) °C

B. (x – 273) °C

C. (273 – x) °C

D. x °C


1.7 The electrical force per unit charge experienced by a positive test charge is

A. the electric field strength.

B. the potential difference.

C. the electric potential energy.

D. one joule per coulomb.


1.8
In which one of the following diagrams of vectors is the resultant of the three 
vectors zero?
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1.9 
The forces of magnitude 5 N and 7 N act on a body.  The magnitude of the 
resultant force will have a minimum value when the angle between the forces is

A. 0 °

B. 45 °

C. 90 °

D. 180 °


1.10 An electric current of 10 A flows for a period of 30 seconds past a point in an 
electrical circuit.  The quantity of electric charge which moves past this point 
during this time is

A. 0,3 C

B. 3 C

C. 30 C

D. 300 C


1.11
Electric currents I1 and I2 flow in two parallel conductors a distance of s 
apart.  The conductors exert a force on each other.  Which one of the following 
will increase the force exerted by the conductors?
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A. Reverse the direction of I1 and I2.
B. Increase I1 and I2.
C. Increase distance s.
D. Decrease I1 and I2 and increase the distance s at the same time.


1.12
A conductor is placed at X between the north pole and the south pole of a 
magnet, as shown in the diagram.  A current flows into the plane of the page.  
The conductor will experience a force in the direction of
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1

B. 2

C. 3

D. 4




1.13 In the formula X = I 2 R, applied to a resistor in a circuit, X indicates the following:

A. Work done

B. Potential difference

C. Power

D. Energy


1.14 [image: image15.wmf]W

Stephen runs from A to B in 40 s and from B to C in 30 s.

His average speed between A and C is represented by

A. Zero

B. AB + BC


     70

C. AB + BC


     50

D. AC


70


1.15
Four sections of ticker tape shown are of equal lengths and were pulled 
through the same ticker timer.  Which of the four sections took the longest to 
pull through the ticker timer?
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15 x 3 =
[45]

In the following questions you are required to show equations, formulas and substitutions, where applicable, in all calculations.


QUESTION 2

2.1
A car accelerates alongside a row of telephone poles.  The distance between 
any two consecutive poles is 12,0 m.  A person in the car measures the time 
taken  between roles with a stopwatch.  The results are tabulated as follows:



Time


From 1st pole to 2nd pole
30 s


From 2nd pole to 3rd pole
40 s


2.1.1 Calculate the average speed of the car between the first and the second pole.

2.1.2 Calculate the average speed of the car between the second and third pole.

2.1.3 Calculate the average acceleration of the car taking into consideration that average speed is measured in the middle of a time interval.
(3)

(2)

(5)

2.2
A light aircraft flies at a constant airspeed of 150 km.h-1 in a direction due east.  
The wind blows at a constant 50 km.h-1 from the north.


Determine the magnitude and direction of the resultant velocity of the aircraft 
by using a scale diagram with scale 10 mm : 10 km.h -1.  Show all angles and 
measurements on the diagram.


(8)

[18]

QUESTION 3

3.1 A racing car is moving in a straight line at a velocity of 25 m.s.-1.  The car then accelerates uniformly at 2 m.s.-2 until it reaches a velocity of 49 m.s.-1 .

Calculate the distance the car travelled during the period of acceleration.
(4)

3.2
Explain the difference between the symbols “G” and “g” that is used in the
formulas
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(4)

3.3 
A weather satellite with a mass of 1,5 x 103 kg, orbits the earth at a distance of 
1,25 x 107 m from the centre of the earth.

3.3.1
If the earth has a mass of 6,0 x 1024 kg, calculate the gravitational 

force that the earth exerts on the satellite.

3.3.2 
Will the force exerted by the satellite on the earth be greater, smaller 
or the same?
(5)

(1)

[14]


QUESTION 4

4.1 A force of 200 N, acting at 60° to the horizontal,

accelerates a trolley with a mass of 50 kg along a

horizontal plane.  Determine the component of the

200 N force that is available to accelerate the trolley.


(3)


4.2 A hot air balloon lifts a load of 100 kg vertically off the ground.

The balloon accelerates at 0,5 m.s-2 vertically upwards.

4.2.1
State Newton’s Second Law of Motion in words.

4.2.2 Draw a labelled diagram to show the forces acting on the

load.

4.2.3 Calculate the magnitude of the resultant force acting

on the load.

4.2.4 Calculate the lifting force exerted on the load by the

rope attaching the load to the balloon.


(3)

(2)

(3)

(4)

[15]

QUESTION 5

5.1 A toy cannon, mounted on wheels, “fires” marbles horizontally by means of a spring which is compressed inside the barrel when a marble is pushed down the barrel.  The cannon is mounted on light, smooth-running wheels.  While playing with the cannon, Themba notices that the cannon moves backwards at constant velocity for a distance of 250 mm, covering the distance in 1 s.

The mass of a marble is 5 g and the mass of the unloaded cannon is 200 g.







5.1.1
State the Law of Conservation of Momentum in words.


5.1.2
Use this principle (from Question 5.1.1) to calculate the velocity, in 

m.s.-1, at which the marble is shot out of the cannon.
(2)

(5)

5.2
A cart with a mass of 40 kg, at point X, rolls from rest down a hill.  It passes 
trough a dip, at Y, and rolls up a second hill.  It continues to roll along the 
horizontal plane Z.  Friction can be ignored.







5.2.1 Calculate the gravitational potential energy of the cart at point X.

5.2.2 Use the Law of Conservation of Energy and determine the kinetic energy of the car when it reaches point Y.

5.2.3 Calculate the speed of the cart at Y.

5.2.4 What is the total mechanical energy of the cart when it reaches the top of the next hill at Z?


(4)

(2)

(4)

(2)

[19]

QUESTION 6

6.1
Explain the concept “temperature of a gas”.
(2)

6.2
6.2.1
State the relationship  (in words) between the volume and the 


pressure of the gas.  Refer to any conditions that must be satisfied.

6.2.2 
Name the law that governs this relationship and express the law in 
the form of an equation.

6.2.3 
Calculate the volume of a gas at 120 kPa if the volume is 40 cm³ at 
100 kPa.


(2)

(2)

(3)

[9]

QUESTION 7

The electric field strength at a point X, which is 50 mm away from a positively charged particle P, is 10 N.c-1.


7.1 Explain the meaning of the above statement.

7.2 Draw a diagram to show the electric field surrounding a positive charged particle P.

7.3 Calculate the magnitude of the force experienced by particle Q, with charge


+ 5
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C, that is placed at point X.  Assume that the particles are not moving.

7.4 Will this force be directed towards P or away from P?  Give a reason for your answer.


(2)

(2)

(4)

(2)

[10]

QUESTION 8

8.1 A domestic light bulb is marked “60 W : 240 V”.  Calculate

8.1.1
the current in the light bulb when used at the recommended voltage.

8.1.2 the number of hours that the light bulb must burn to convert



3,6 x 106 J energy.
(3)

(5)

8.2 John uses a battery with emf of 12 V and a negligible internal resistance to set up an electric circuit with four resistors, an ammeter and a switch, as shown in the diagram.  The values of the resistors are

shown in the diagram.  John then closes


the switch S.


8.2.1
Calculate the total resistance of



the circuit.

8.2.2 Calculate the reading on the

ammeter.

8.2.3 John then connects a voltmeter to

various points in the circuit.  What

will the reading on the voltmeter

be when it’s connected across

A. A and B?

B. B and E?



C.
C and D?
(3)

(3)

(6)

TOTAL:
[20]
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