[image: image5.jpg]



ALEXANDER ROAD HIGH SCHOOL

JUNE 2009
                                                                                    

 
 2 HOURS

PHYSICAL SCIENCE – PAPER ONE

IC, MA                                                                                                                  TOTAL = 100
GRADE 10

__________________________________________________________________________________

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 places unless otherwise stated.

· Consider gravity to be g = 9.8m.s-2
_____________________________________________________________________________

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
Displacement per unit time.  
1.2
The gravitational force of attraction of the earth on an object. 
1.3
The ratio of the speed of light in a vacuum to the speed of sound in an optical 

medium.
1.4
A group of light rays.

1.5 The type of image that forms when the light rays don’t actually pass through 

the point where the image forms.







[5]







QUESTION 2: False Statements

 Write down the CORRECT statement.

2.1
The acceleration of an object moving along a straight line can be determined

by calculating the area under a velocity versus time graph.

2.2 Average speed is the speed of an object at a precise moment.

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

trough and a crest.

2.4 The angle of deviation in a glass prism will be at a minimum when the refracted 

ray moves perpendicular to the base of the prism.

2.5 Constructive interference will occur when a trough meets a crest in the same 

medium.









[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 1½ times around a circular track with a diameter of 200 m.  

His resultant displacement is …


A.  
200 m




B.
300 m







C.
628 m




D.
942 m

3.2 A car speeds up from rest and then continues at constant velocity.  

The displacement-time graph is:

	x

(m)
	
	x

(m)
	
	x

(m)
	
	x

(m)
	

	A.
	t (s)
	B.
	t (s)
	C.
	t (s)
	D.
	t (s)


3.3
Which one of the following are vectors only

A.
time and mass


B.
energy and displacement

C.
weight and velocity


D.
speed and acceleration

3.4
The diagram below shows two points X and Y on a transverse wave
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How many wavelengths separate points X and Y on the diagram?

A.
1




B.
1.5

C.
2




D.
3

3.5 Which one of the following statements is NOT a condition for the formation of 

standing waves in a string fixed at both ends…

A.
There must be more nodes than antinodes

B
The length of the string must be equal to a whole number of half wave lengths

C.
There must be antinodes at both ends of the string

D.
The incident and reflected waves must have the same wave length and amplitude  













[2 X 5 = 10]

SUB – TOTAL: 25

_____________________________________________________________________________

SECTION B

- Answer all questions on the folio pages provided -

QUESTION 4: Mechanics

A car accelerates uniformly from rest to reach a speed of 20 m·s-1 in 16 s. 

4.1
Calculate the acceleration of the car.
 





(4)

4.2
Talula and Terry  take part in a cycling race. They are 60m from the finishing line 

when Terry passes Tallulah.


Terry cycles at a constant velocity of 12m·s-1 for the last 60m of the race. 

Talula is cycling at 10m·s-1 when Terry passes her. Talula then immediately 

accelerates at 1,3m·s-2 and crosses the finish line at 16 m·s-1.

4.2.1
Use calculations to determine if Talula or Terry wins the race.

(8)

4.3
One of the runways at an airport is 1500m in length. An aircraft touches down at 

the 100m mark on the runway with an initial constant velocity of 80m·s-1. The pilot 

then applies brakes 2s after landing on the runway to produce a constant acceleration 

of 5m·s-2 . 

4.3.1
Calculate the distance between the end of the runway and the point where the 

aircraft is finally stopped. 







(9)
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QUESTION 5
The velocity-time graph below represents the motion of a car moving initially due east 

over a 10s time interval.








5.1
Describe the motion of the car over the 10s period. (make sure that you 

describe the nature and the direction at the various stages.



(4)

5.2
Do the necessary calculations of acceleration  for the time interval from 

6s to 10s.










(4)

5.3
Draw an acceleration time graph for the acceleration in 6.2



(3)

5.4
Calculate the total displacement of the car for the 10s.




(4)

5.5
What is the total distance of the car for the 10s 





(2)














[17]

QUESTION 6: Waves, sound and light
Water waves crash against a wall around the harbour. 10 waves hit the sea wall 

in 8 seconds. The distance between successive troughs is 10m. 
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6.1
Write down the letters that indicate the following…

a) Two points that are in phase







(2)

b) A crest










(1)

6.2
In which direction is point B going to move in the next instant?


(1)

6.3
Calculate the period of the waves







(3) 

6.4
Calculate the frequency of the waves






(2)

6.5
Calculate the speed of the waves







(3)

[12]

QUESTION 7
7. Consider the situation depicted below where three different medium (of different 

optical densities) have been placed on top of each other.
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The refractive indices of the materials (correct to three decimal places) appear in the table below 

	Substance
	Refractive index 

	Glass
	1.520

	Crystal
	2.000

	Diamond
	2.417


If a light ray were shone, such that it created an angle of 35O between the normal 

and the ray, answer the following questions…

7.1
What is meant by the “normal”?







(2)

7.2
Would the angle of refraction, as the ray moved from the glass into


the diamond, be greater, less than, or equal to the incident angle?


(2)

7.3
If the light ray was then incident on the interface between the diamond and 

the crystal at the critical angle, what would the angle of refraction equal?

(2)

If the angle of incidence was increased to an angle larger than that of the critical angle, 

a special phenomenon would occur.

7.4
What is this phenomenon called?   






(2)

7.5
Name the other condition required for this to occur.




(2)

7.6
Give one application of optical fibres.






(2)
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QUESTION 8
On the ANSWER SHEET is an object that has been placed between a plane mirror 

and a spherical mirror set at 90O to each other.

8.1
Draw the image produced by the PLANE mirror on the ANSWER SHEET

(3)

8.2
If the spherical mirror is a CONCAVE mirror, would the image formed be…

a)
larger, smaller or the same size as the object?




(2) 

b)
Inverted or upright?








(2) 

[7]
QUESTION 9
Consider the situation depicted below that shows three pieces of string of different 

densities (string 1 < string 2 < string 3) joined to one another…

[image: image4.png]String1  Sting2 _ String 3




If an upright pulse is formed on either side of the combination, answer the following questions…

9.1
Will the reflected pulse in string 1 be inverted or upright?



(1)

9.2
Will the reflected pulse in string 3 be inverted or upright?



(1)

9.3
Will the transmitted pulse formed in string 2, as a result of string 1 be 

inverted or upright?









(1)

9.4
Will the transmitted pulse formed in string 2, as a result of string 3 be 

inverted or upright?









(1)

9.5
Which type of interference will occur when the pulses formed in string 2 meet 
each other?










(2)
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