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PHYS 418 - 2018-2019 

MATERIAL ADAPTATION AND DEVELOPMENT IN PHYSICS EDUCATION 

a. Pendulum 
a. Calculation of period 

A string with a mass at the end which is free to swing is called a pendulum. 

             

The motion of the mass from its extreme position A to C and back to A is called an oscillation. The 
time taken to complete one oscillation is called the periodic time of the simple pendulum. It is 
sometimes also called its period and is denoted by T.  

 

 

The Period of the pendulum T is related to the length L by the relation 


g
L2T

          
 

Question: Take g=10 m/s2 and Pi: 3, calculate the period of a pendulum with length 1.6 m. 
 
 

b. Calculation of frequency  

 

Question: Calculate frequency of a motion which has a period of 4 seconds. 

 

Activities with  BICYCLE 

b. Circular motion  

Question: How can use bicycle to teach circular 
motion? Explain. 
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Calculation of circular velocity 

 

 
 
Question: Explain circular motion and uniform circular motion. 
 

Circular acceleration 

a. Calculation of circular acceleration 

 

 

Question: If an object has a velocity of 5 m/s2 and a radius of 2 m making circular motion,  

i. calculate its centripetal acceleration 
ii.  If the mass of the object is 5 kg, calculate its centripetal force. 

 
 
 

i. Friction 
Question : How can you use bicycle to teach friction force? In which parts of bicycle there are 
frictions?  

 
 

a. Direction of friction between tires and ground 
 

                     Brakes 
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j. Torque 

When you apply force on the pedal you produce torque on the front gear. This  

 
 

a. Calculation of torque 
Torque (τ, Greek letter, tau) is the turning effect of a force. It depends on the magnitude 
of the force, F, and the perpendicular distance between the point of rotation and the line 
of action of the force, r. 
 

F r  
 

 

 

If the angle formed between the line joining the point of rotation to the point of 
application of the force and the line of action of the force is θ, then r may be expressed 
in terms of this angle and the distance, r, between the point of rotation and the point of 
application of force as rperpendicular = r sin θ. Therefore we may also write the following 
expression for the torque: 

 sinF r   
 
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Question: Show on the picture: where are the friction forces? 

a.Gravitational force 
b.Normal forces 
c.Torque 
d. Frictional forces 
tension force 

                          

 

 

 

k. Angular momentum with bicycle 

Question : How can you use bicycle to explain angular momentum? 

Get the wheel spinning, then hang the wheel from the axle 
with a rope. Hold the wheel so that the axle is horizontal, 
then release it. The axle will remain more or less horizontal 
while it moves slowly in a circle. A rotating bicycle wheel 
has angular momentum, which is a property involving the 
speed of rotation, the mass of the wheel. 

 

l. Electricity production from bicycle dynamo 
 
Question: How can you produce with a bicycle? 
 

 

Air 
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m. Colour disc 

White light is composed of all the spectral colors, when rotating the colours on a disc, all the 
colors will be observed in white color. 

Question: How can you use a bicycle for getting white colour from the mixture of seven 
colours? 

 
 
 
 
 
 
 
 
 
 
 
 
 
n. Newton’s laws 

Question: State the Newton’s three laws. How can you explain newton`s laws by a 
bicycle?  
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Activities with an EGG 

Question: How can you explain: 

a. Newton’s 1st law with eggs? 
1.Place the egg on a flat surface and spin it. 2. Gently and briefly place your finger on the 
top center of the egg.   
1.What happened to the egg after you try to stop it from spinning? 2.What do you think is 
the reason why the egg kept on moving after you try to stop it? 
Ans: the egg kept on moving even after you try to stop it, is because of INERTIA 

 
 

b. Density and floating? 

 

Activities with magnets and iron filings 

a. Magnetic field lines around a bar magnet  
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Making a compass from a needle 

Question: How can you make a needle a magnet? 

 

 

 

 

 

 

 

 

 

 

 

Question: 

How can you show that magnetic field can pass from air, glass, water, wood, glass and oil? 
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Question: 

Magnetic field lines around a U magnet 

Question: 

Why do we use U magnet? 
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Questions 
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Activities with a thin wire-telephone wire 

a. Magnetic field around a wire 

 

 

 
b. Making an electromagnet 
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c. Making a solenoid 
A solenoid is a coil of wire as in the picture below. When you sent a current through the wire 
you get a concentrated and almost uniform magnetic field inside the coil. Outside the 
solenoid the magnetic field is not strong as inside. 
 

d. Electromagnetic field inside a 
solenoid 

 

An activity with an insulated copper wire 

a. Making an electric motor 
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Electricity production with an electric generator 
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Questions: 

 

 

 

 

 

 

Activities with resistance wires (Electric heater wire) 

a. Resistance of a wire depends on length 
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b. What is a Rheostat? 
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a. Resistance of a wire depends on thickness 

 

 

 

 

 

Questions: 

 

Questions: 
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Activities with aluminum foil, glass and a wire: Electroscope 

a. What is electrostatics? 

 
 
 

 
 
 
 
 

 

Question: 
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Question: What is an electroscope? Why do we use it? 
An electroscope is a device used to understand if there are charges on an object and to learn 
the type of charge if the object has. 
 
 

 
 
 
Question: 
How can you make an electroscope? 
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Questions: 

 

 

 

 

 


