[image: image1.emf]
ALEXANDER ROAD HIGH SCHOOL

MAY 2010
                                                                                    

 
 3 HOURS
PHYSICAL SCIENCE 
IC, MA, CO                                                                                                   
      TOTAL = 170
GRADE 12

__________________________________________________________________________________

Instructions 

· The question paper consists of 15 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 it.
· Round off to two (2) decimal place 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
A system where there are no external forces acting on the object in the system.    
1.2
A chemical substance that can absorb one or more frequencies of white light

selectively, and reflects the remaining frequencies.
1.3
The minimum energy required to release an electron from a metal surface.
1.4
The part in the DC motor that ensures that the windings on the armature do not get entangled.
1.5
Compounds that have the same molecular formulae but different structural formulae.













[5]

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
The magnitude of the acceleration of an object projected vertically upwards from 

the ground is zero at its maximum height.
2.2
When car A, travelling at 20 m·s-1, approaches car B, travelling at 18 m·s-1 in

the opposite direction, car B’s velocity relative to car A is 2 m·s-1.  

2.3
The energy of a photo-electron is dependant on the intensity of the incident light.
2.4
The induced emf is inversely proportional to the rate of change of the magnetic flux in the conductor.
2.5
A group of atoms that forms the basis of a homologous series is cracking.








         

 [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 car of mass m moves along a straight line with a velocity of magnitude v.

The driver sees an obstruction and immediately applies the brakes. The car

stops uniformly in t seconds from the moment that the brakes are applied.

The car does not hit the obstruction:

[image: image15.jpg]



Which ONE of the following represents the MAGNITUDE of the average force

exerted on the car during the braking period of t seconds?
          [image: image2.emf]
3.2
The siren of a police car, travelling at a speed v, emits sound waves of frequency f. Which one of the following best describes the frequency that will be observed by a passenger in a car following right behind the police car at a speed v?

A.
Greater than f



B.
Equal to f

C.
Less than f




D.
Zero
3.3
The old Australian rugby jersey has yellow and green stripes. In red light the jersey will appear to have…

A.
Red and green stripes 

B.
Red and black stripes

C.
Black and green stripes

D.
Yellow and green stripes
3.4
A   DC  source must be used to 

A.
obtain a changing magnetic field



B.
operate a transformer

C.
produce heat

D.
charge a battery

3.5
Which ONE of the following compounds has structural isomers?

	
	A.
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	B.
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	C.
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	D.
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          [2 X 5 = 10]

          SUB – TOTAL: 25

_________________________________________________________________________

SECTION B

- Answer all questions on the folio pages provided -

QUESTION 4: Mechanics
4.
Mr Oosthuizen recently went to mark Science papers in Uitenhage. On the Friday evening it started to hail. The hailstones fell vertically onto the hood of his car parked in the parking lot causing substantial damage. The average terminal velocity (i.e. they go no faster) of the hailstones as they descend is 8 m·s-1 and each has a mass of 3,7g. (Round off to 3 decimals where necessary).
                       
[image: image3]
4.1
Calculate the magnitude of the momentum of a hailstone just before it strikes the 

hood of the car. 









(3)

4.2
If the hailstone rebounds off the hood and goes vertically up 10cm from the hood, calculate the impulse of the hailstone as a result of the collision. 


(7)

4.3
Calculate the magnitude of the net force exerted on the hailstone if the hailstone 

is in contact with the hood for 0,002s during its collision. 



(4)

4.4
Using the hood of the car as zero reference and taking upward motion as negative, draw a sketch graph of velocity versus time for the motion of the hailstone from the time it leaves the hood of the car until it reaches its maximum height. Indicate the relevant position values on the y-axis. 






(3)

4.5 Now-days many cars are built that enables the hood of the cars as well as the 
engine area to crumple very easily. Using principles of physics, explain why the manufacturers intend for this to happen.






(3)
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QUESTION 5

5.
Jason, a cyclist, is free-wheeling (moving without peddling) along a horizontal

surface at a constant speed of 10 m·s-1. He reaches the bottom of the ramp 

(position A) that has a height of 1,2 m and a length of 8 m. While free-wheeling 

up the ramp, he experiences a frictional force. The total mass of the cyclist and cycle is 55 kg.

[image: image4.emf]
5.1
Is his mechanical energy conserved from position A to position B? Explain briefly.
(2)

5.2
Draw a labelled, free body diagram for the forces acting on the cycle while on 

the slope.










(3)

5.3
If the Kinetic Energy at B is 1959,2 J, Calculate the force of friction experienced 

by the cycle.










(7)
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QUESTION 6: Waves, sound and light
6.
A car owner requested a panel beater to paint the door of her car the same green colour as the rest of the car. On receiving her car, she left the work shop satisfied that the colour of the paint used on the door is exactly the same as the colour paint used on the rest of the car. However, when she viewed the car outside in the sunlight, she observed that the door was not painted green, but cyan.
6.1
What colour lighting was used in the workshop to have made her perceive the 
door as green in the workshop? Explain how you arrived at your answer.
     
(3)
6.2 A train moving at 160km.h-1 approaches a railway crossing. It warns pedestrians 
and motorists waiting at the crossing by blowing its horn (frequency 1500Hz).

6.2.1 Calculate the frequency heard by a pedestrian, waiting at the crossing, 
when the train approaches her.






(6)
6.2.2 What is the frequency heard by the pedestrian the moment the train passes her?










(2)
6.3
During the demonstration of a wave phenomenon, monochromatic red light passes through a slit of width 3,6x10-4m and shines on a flat screen 0.4m away from the slit. The wavelength of the light is 1350nm.  
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6.3.1
Name the phenomenon demonstrated above.




(1)
6.3.2
What phenomenon causes the formation of the bright bands?

(2)
6.3.3
Calculate the width 2y, of the central maximum.



(6)
6.3.4 How will the answer above be affected if the colour of the light is changed 
from red to blue? 
Write only, INCREASES, DECREASES or STAYS THE SAME.

(1)
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QUESTION 7 – Optical phenomena
The diagram below shows a metal plate that emits electrons when a certain frequency of electromagnetic radiation is incident on it. The plate is connected to a source of potential difference and an ammeter as shown in the circuit diagram below.
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7.1
Name the phenomenon described above





(1)

When radiation of wavelength 555nm is incident on the metal plate, electrons are released with zero kinetic energy. 

7.2
Calculate the work function of the metal.



  


(6)

7.3
Incident radiation with a longer wavelength is now used. How will the reading on 
the ammeter change? 
Write down only INCREASES, DECREASES or REMAINS THE SAME.

 (1)

7.4
Give two applications of photocells.




  

 (2)
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QUESTION 8: Electrostatics and magnetism
8.
Coulomb established two mathematical relationships concerning the force that exists between two charged bodies. 

8.1
What are these two relationships that led him to formulate the law which bears his name?










(4)
8.2
Draw sketch graphs of these two relationships with the axes clearly labeled.
(3)













[7]
QUESTION 9 
9.1
The figure shows how the emf produced by an AC generator varies with time.  
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Name three modifications that can be made
to a simple AC generatorto increase its
power output.

What effect will it have on the induced emf
generated by an AC-generator if the rotating
speed of the coil in the magnetic field is
increased? Explain your answer.

2. The figure shows how the
emf produced by an AC
generator varies with time.
Sketch this graph, then

t show on the same
diagram how this graph
would change if both the

number of turns on the generator’s rotating

armature and the frequency of rotation of
the armature were doubled.

What is the function of splitring commutators
and brushes in a DC generator?

Some alternating-current generators (like
those in the power stations) operate on the
principle of using stationary coils wound
around a metal core (also called the stator)
surrounded by many pairs of rotating
magnets. The electromagnets are part of the
rotor. What advantages does this scheme
have?

What is the main difference between an AC
generator and a DC motor?




Sketch this graph, and then show on the same diagram how this graph would change if the frequency of rotation of the armature were doubled.



(2)

9.2
What is the function of split ring commutators in a DC generator? 


(2)

9.3
What is the main difference between an AC and a DC motor?


(2) 
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QUESTION 10
10.
The circuit diagram shows a 12 V battery connected to an ammeter, three resistors and a voltmeter as shown. The battery has an internal resistance which is unknown.

[image: image12.wmf]l
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10.1
What is the effective resistance of the two parallel resistors?



(4)

10.2
If the reading on the ammeter is 2 A, what will the reading be on the voltmeter?
(4)

10.3
Determine the internal resistance of the battery.




(4)

10.4
How much energy is produced in the 12Ω resistor in 30 s?



(4)
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QUESTION 11
11.
An electric fan is specified as follow:  45W, 230V, 50 Hz.

11.1
Calculate the peak value of the emf.






(3)

11.2
Calculate the resistance of the fan.






(3)

11.3
Calculate the rms value of the current flowing through the fan. 


(2)

11.4
Calculate the peak value of the power consumed in the fan.



(2)
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	QUESTION 12
	
	

	
	
	

	Peter is asked to compare the capacitance of different capacitors.  He considers 3 different capacitors and finds that they have the following specifications:
	

	
	
	

	
	X

Y

Z

Area (m²)

2,1 x 10-3
4,2 x 10-3
Distance (d)

3,5 mm

2 x 10-4 m

1,75 x 10-3 m

Capacitance

0,08 (F

0,04 (F

0,08 (F


	

	
	
	

	12.1
	The space between the metal plates of capacitor Y consists of a vacuum.  Calculate the area of the metal plates used for this capacitor.
	(5)

	
	
	

	12.2
	Peter is requested to double the capacitance of capacitor Z to 0,16 (F.  State TWO possible physical changes he can make to obtain this.
	(4)

	
	
	

	12.3
	State TWO advantages of a capacitor over a torch battery.
	(2)

	
	
	[11]


QUESTION 13: Organics
	The first six members of the alkanes occur as gases and liquids at normal temperatures. Alkanes are currently our most important fuels, but the use of alcohols as renewable energy source is becoming more and more important. Alcohols are liquids that might be a solution to the energy crisis. 


13.1
Which chemical property of alkanes and alcohols make them suitable


to be used as fuels.








        
  (2)









The table shows the boiling points of the first six alkanes and the first six alcohols.







	Alkane
	Boiling point (0C)
	Alcohol
	Boiling Point(0C)

	methane
	-164
	Methanol
	65

	ethane
	-89
	ethanol
	79

	propane
	-42
	1-propanol
	97

	butane
	-0,5
	1-butanol
	117

	pentane
	36
	1-pentanol
	138

	hexane
	69
	1-hexanol
	156


13.2
For the alcohol, what trend in boiling point can be observed from the table?
  (2)

13.3
What is the reason for the trend you mentioned in 13.2?



  (2)

13.4
Explain, referring to the type of intermolecular forces, why the boiling points


of the alcohols are higher than the boiling points of alkanes.


  
  (2)

13.5
Give one use and one danger of an alcohol.





  (2)

[10]
QUESTION 14
The flow diagram below shows the conversion of propene to an alcohol
[image: image13.wmf]l

C


	14.1
	Give a reason why propene is classified as an unsaturated organic compound.
	
	(2)


	14.2
	Use structural formulae to write a balanced equation for the formation of compound X.
	
	(4)


	14.3
	Name the type of reaction that takes place when propene is converted to compound X.
	
	(2)


	14.4
	Write down the structural formula and IUPAC name for the alcohol that is formed.
	
	(3)


	14.5
	Name the type of substitution reaction that takes place when compound X is converted to the alcohol.
	
	(2)
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QUESTION 15
Consider the following organic compounds 

A.
C5H9Br



B.
4-methyl-2-hexyne
C.
Ethyne



D.
HCCl3
E.
C9H12 




F.
C6H6
For the questions below, write down the letter that corresponds to the correct answer.
Which of the above compounds.
15.1
Is used in the welding industry.







(2)
15.2.
Is a cycloalkane? Draw a structural formula.





(3)

15.3
Write down the IUPAC name for compound E?





(2)
15.4
To which group of compounds does D belong?





(2)
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__________________________________________________________________________________
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