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Section A (50 marks)

Answer ALL questions in the space given.

1.  
A rocket is launched from the surface of the Earth.  It accelerates for a while until the motors are switched off.  It falls to the ground at the end of 18 minutes.  The motion is drawn below in a displacement-time and velocity-time graph.  

[image: image3.jpg]



(a)
At what time are the motors switched off?  



[1]

________________________________________________________

(b)
For how long is the rocket moving upwards?  



[1]

________________________________________________________

(c)
At what time is the rocket at the maximum height?  


[1]

________________________________________________________

(d)  
State by indicating clearly how 
(i)  the total distance travelled and 
           (ii) the final displacement 
are determined from both of the displacement-time graph and the velocity-time graph 







[4]

________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

2(a)
An acrobat is stationary at the centre of a tightrope.  The angle between the rope and the horizontal is 10o as shown.  If the acrobat weighs 600 N, find the tension in each of the rope by using a scaled diagram.








[4]

[image: image4.jpg]



(b)
Another acrobat of weight 650 N trains himself on his uni-cycle with good control of the uni-cycle and knowledge of forces.

[image: image5.emf]
 (i)
Draw on the diagram above the frictional and reaction forces acting on the uni-cycle as he lean before he tips over as shown.


[2]

(ii)
The above diagram shows a position just before he falls.  Calculate this  moment.  








[2]

(iii)
It is important that before his performance he weighs himself.  In what way will his increased weight affect his amount of leaning during his turns?









[2]


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

3.
A toy car does a ‘loop-the-loop’ as shown below.  The minimum velocity is 2.2 ms-1 if it just remains in contact with the track at the top of the circle, B.  The circle has a radius of 0.50 m.  If the car starts from rest at point A, what would be the height of point A above the ground?
[3]


(Take g = 10 ms-2)
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4.
The diagram below shows an object XY, a converging lens, L and a plane mirror, M.  The object and mirror are held perpendicular to the principal axis of the lens with the object at the focus.   Complete the  paths of the two rays of light from point X, passing through the lens and reflected by the mirror through the lens again.


[4]

[image: image7.png]



5.
Benson took a can of cold drink from the refrigerator.  He wanted to warm it up quickly.  He thought to himself that when he felt cold, he would wrap himself with a blanket and that way he kept himself warm.  So he decided to do likewise and wrapped the can with a blanket.  

(a)
Explain why a cold person in a blanket will warm up quickly but not the cold drink in a blanket.  






[2]

________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(b)
Benson tried other ways to warm up the cold drink.  He poured half of the cold drink into a black cup and the other half into a silver cup, leaving both on them on a table.  Explain which will warm up more quickly.








[2]


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(c)
Explain if a cover over the cup of cold drink will be helpful in the warming up as well.







[1]


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

6.
Diagram below shows a set up of an experiment to compare two electric currents using electromagnets. 
Two identical coils of wire connected to the same amount of d.c. power source are used and a bar magnet is hung half-way between them.  
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(a)
Identify on the above diagrams the poles of both the electromagnets. [2]
(b)
Give two reasons why the bar magnet remains straight and not swing towards any one of the coils.





[2]

________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(c)
Describe and explain how the above setup is used to compare the two electric currents in the circuit.  





[3]

________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(d)
Explain what would be observed if the connections in coil A is reversed.












[3]

________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

7.
Dry hair is a good insulator of electricity and it easily becomes charged.

(a)
Explain, in terms of the movement of electrons, why a good insulator of electricity can easily becomes charged.




[2]

________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(b)
Explain why dry hair sticks up when a charged balloon is placed over the head.  








[2]
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________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(c)
To avoid having “stick-up” hair, most shampoos have a built-in hair conditioner which contains both positively and negatively charged ions.  
Explain how the hair conditioner helps to “avoid having “stick-up” hair” when the hair is being rubbed.





[1]

________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

8. A student has made a battery tester shown below.  It uses a magnet, wire that is flexible and springy, and a pointer.  With it, she can check whether a small battery is “live” or “dead”.  When she connects a battery to the tester, the pointer moves to the right.

[image: image10.jpg]



(a)
Explain, by drawing the magnetic field around the wires in the diagram below, to show why the pointer deflect.  (The circles represent the cross-section of the wires AB and CD viewed in the direction shown)









[3]
[image: image11.bmp]

________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(b)
 What would be observed on the pointer if the battery she connected delivered less current?






[1]

________________________________________________________


________________________________________________________

(c)
Explain why she should not leave the battery connected this way.
[1]

________________________________________________________


________________________________________________________


________________________________________________________

(d)
The student wants to make the tester more sensitive so that the pointer can move through a greater distance when the battery is connected.  How could she change the design to make this happen?

[1]

________________________________________________________


________________________________________________________


________________________________________________________

Section B  (30 marks)
Answer ALL the questions in this section.

Answer only one of the two alternative questions in Question 11.
9.
Read the passage carefully and then answer the questions that follow.
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(a) If the light from a 100 W light bulb is radiated in all directions, at a range of 1 m, the power output will be spread over an area represented by a sphere of radius 1 m.  
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Show that at a range of 1 m, the light intensity delivered by a 100 W bulb is about 8 Wm-2.






[2]
(Take light intensity = 
[image: image1.wmf]power

surface ar
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 and surface area of sphere = 4(r2)

(b)
Show that the light intensity of a 0.1 mW laser is about 100 Wm-2 for a cross section of 1 mm2.






[2]

(c)
Explain using your answers from (a) and (b), why laser and not light is used to “cut away diseased parts in a delicate surgery using an endoscope”.








[1]


________________________________________________________


________________________________________________________


________________________________________________________

(d)
How is light being sent in to “illuminate the inside of the body” through the optical fibres in a delicate surgery?




[1]

________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(e)
How is laser used in “joining pieces of metal by welding”?

[2]

________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(f)
Give two reasons why you think laser beam can be used as a distance measuring instrument.






[2]

________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

10.
Diagram shows a circuit consisting of a 240 V a.c. source with a lamp, 

           a fuse and a rheostat.  

[image: image14.emf]
(a)
If the lamp is rated 120 W, 240 V and the maximum resistance of the rheostat AB is 220 (, calculate the current in the lamp when it is at its brightest state and when it is at its dimmest state.


[4]

(b)
If an identical lamp is connected in parallel across lamp P, would the current in lamp P, when it is at its brightest, remain the same?  Explain your answer.








[2]


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(c)
What is the purpose of the fuse in the circuit?



[1]


________________________________________________________


________________________________________________________

(d)
What fuse rating would you suggest for the fuse?  Explain your choice.











[3]


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

11.
EITHER
(a)
Diagram shows two solenoids connected in series.  A bar magnet, P, is dropped through the left-hand coil, X.  State, with a reason, what happens to the suspended magnet, Q, on the right when

[image: image15.png]THROUGH





(i)
the north pole of the falling magnet, P, approaches the top of the left coil, X.








[2]


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(ii)
 the south pole of the falling magnet, P, leaves the bottom of the left coil, X.








[2]

________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(b)
A transformer in the diagram below has a primary coil of 400 turns of insulated copper wire and a secondary coil of 5 turns of thick-walled copper tubing.  The primary coil is connected to the 240 V a.c. mains and a nail is connected across the secondary terminals.


When the switch S is closed, the nail glows.

(i)
Calculate the voltage across the ends of the nails.


[1]

(ii)
Explain why the nail glows.






[1]


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(iii)
Explain why an a.c. source is used in the primary coil of the transformer.








[2]


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(iv)
If the soft-iron core is removed before the switch is closed, the nail remains quite cool.  Explain.





[2]


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

OR

Diagram A and B show two experimental setup to measure the specific latent heat of vaporisation of steam in the laboratory.  In both setups, a mains immersion heater that is connected to a kilowatt-hour (kWh) meter is used to boil off water at 100oC from a container.  



(a)  
In Diagram A, a two-pan balance is used and is usually set to become horizontal at first.  However, this cannot be achieved by adding standard masses to the left pan of the balance.  Explain why is this so and suggest one way to make the pan balance.



[2]


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(b)
When the two-pan balance is in equilibrium and the water is boiling, a 300 g mass is then added to the right pan to tilt the two-pan balance.  The kilowatt-hour meter which reads the total amount of energy supplied to the heater reads 8.0 kWh then.  As the water boils off, the right pan rises to attain its equilibrium again and the meter then reads 8.3 kWh.  Calculate the specific latent heat of vaporisation of steam if 40% of electrical energy is lost to the surrounding.


[3]

(c)
Explain how the experiment carried out to determine the latent heat of vaporization of steam is different by using the setup in Diagram B.
[2]


________________________________________________________


________________________________________________________


________________________________________________________


________________________________________________________

(d)
Suggest 3 ways that the setup in Diagram B can be improved to reduce the amount of heat lost.





[3]


________________________________________________________


________________________________________________________


________________________________________________________

**** END OF PAPER  ****
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Applications of Laser





Laser which stands for “Light Amplification by Stimulated Emission of Radiation” is one of the more modern applications of physics.  Its uses range from delicate surgery to joining of metals and in a distance measuring instrument.





The power output of lasers can range from 0.1 mW (i.e. 0.1 milliwatts) to several million watts.  The effectiveness of the laser results largely from its ability to deliver energy in a concentrated form.  The intensity of radiation can be compared to a 100 W bulb at a range of 1 m.  The radiation from a laser is in a parallel beam which is very narrow and has a cross section in the order of 1 mm2.  Since it is parallel, the laser beam does not spread out, and the energy is just as concentrated 1 m from the source, as it is very close to the source.  





	One use of laser is in carrying out delicate surgery using an endoscope.  An endoscope is a bundle of optical fibres and controls.  It can be fed into a patient via the mouth and throat, and directed through the internal blood vessels to the area where surgery is needed.  Ordinary light fed through the optical fibres illuminates the inside of the body and reflected light transmitted back through other fibres allows the surgeon to see inside the patient.  When the endoscope reaches the diseased part inside the patient, the surgeon sends pulses of laser light down a separate optical fibre system to cut them away.





	The ability of a laser to deliver a concentrated beam of energy has several uses in engineering when working with metal.  A high-powered laser beam provides a very efficient cutting tool which will cut through thick pieces of metal.  As well as cutting metals, lasers can be used to join pieces of metal together by welding.  





	The laser beam is used in the measurement of great distances.  Apollo II astronauts placed a mirror on the Moon.  Scientists are able to shine a laser beam onto this mirror and time how long it takes the light travel to the Moon and back.  Using this method, they have been able to calculate the distance to the Moon to an accuracy of 5 cm.                                                                                                                      ���











(Adapted from “Higher still Physics”)
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