
Beginning Physics Teachers' In -Service: Tuesday, 8th April, 2025 
 

Practical Activities 
 

Each station has different practical activities on display.  You are invited to spend about 15 

minutes at a selection of the stations.  You should have a go at the experiments at each station, 

making observations and taking measurements. 

 

The next page has information about lab notes for most stations. 

 

Session 1 

Station  Topic  

1 Unit 1: AOS 1 Snell's Law, Apparent depth 

 Waves and Light 
 

2 Unit 1: AOS 2 Properties of alpha, beta and gamma,  

  Half-life of dice 
 

3 Unit 1 AOS 3 Electricity Resistance of a filament of 12 V globe 

  Resistance of a thermistor or an LDR 

 

4. Unit 2 AOS1 &  Impact studies 

 Unit 3 AOS 1 Motion Circular motion 
 

5. Simulations Online Experiments from Virtual School Victoria 
 

Session 2 

5 Data logging Experiments with Logger Pro from Virtual School 

Victoria 

 

6 Unit 3: AOS 2 Fields Coulomb's Law using a top loading balance 

  Magnetic Force 

 

7 Unit 3: Electric Power Electromagnetic Induction, Transformers 

  
 

8 Unit 4: Light & matter Interference and Diffraction 

  Measuring width of hair using diffraction 

 

9  Unit 4: Light & matter Planck’s Constant with LEDs 

 



Lab Notes for the Practical Activities 
 

Some lab notes are included in the following pages.  Others can be found on websites, 

including Vicphysics.  A copy will be at the station. 
 

Station 

1 Waves Snell's Law, Apparent Depth 

 See pages 3 and 5 below, also  

 https://www.vicphysics.org/teachers/unit4resources/waves/ and  

 https://www.vicphysics.org/teachers/unit1resources/lightheat/ 
 

2 Unit 1: AOS 2 Properties of alpha, beta and gamma,  

  Half life of dice  

 See page 6, Also https://www.vicphysics.org/teachers/unit1resources/matter/  
  

3 Unit 1 AOS 3 Electricity Resistance of a filament of 12 V globe 

  Resistance of a thermistor or an LDR 

 https://www.vicphysics.org/teachers/unit1resources/electricity/ 
 

4 Unit 2 AOS1 &  Impact studies See page 8 

 Unit 3 AOS 1 Motion Circular motion 
  

5 Simulations, data logging Online Experiments with Faraday, energy transmission 

and Young’s double slit to collect data, Logger Pro.  
 

6 Electric & magnetic forces Coulomb's Law using a top loading balance 

 See page 10, also on  

 https://www.vicphysics.org/teachers/unit3resources/fields/fields-electric/ 

  Magnetic force 
 

7 Electric Power Electromagnetic Induction, Transformers 

 See page 12 below 
 

8 Unit 4 Light Diffraction of Hair Experiment, See page 17 

  Interference and Diffraction 

 See page 15 below, also https://www.vicphysics.org/teachers/unit4resources/waves/ 
 DIFFRACTION KIT COMPLETE WITH SLITS & FILTERS | IEC designs (iecpl.com.au) 
 

9 Light & matter Planck’s Constant with LEDs 

 Investigating Planck's Constant with LEDs – Perimeter Institute  
 

Appendix 1: Page 19: List of equipment with sources and costs 

Appendix 2: Page 20: Photos of equipment set ups 

https://www.vicphysics.org/teachers/unit4resources/waves/
https://www.vicphysics.org/teachers/unit1resources/lightheat/
https://www.vicphysics.org/teachers/unit1resources/matter/
https://www.vicphysics.org/teachers/unit1resources/electricity/
https://www.vicphysics.org/teachers/unit3resources/fields/fields-electric/
https://www.vicphysics.org/teachers/unit4resources/waves/
https://www.iecpl.com.au/product/diffraction-kit-complete-with-slits---filters_308
https://resources.perimeterinstitute.ca/products/investigating-plancks-constant-with-leds?variant=36262297990


Station 1: REFRACTION OF LIGHT 
Name: ________________________ 

PURPOSE 

When light is bent in passing from one medium to another the angle between the incident ray and the normal 

to the interface of the two media is called the angle of incidence. The angle between the refracted ray and the 

normal is called the angle of refraction. 

 

The purpose of this experiment is two-fold:  

(a) to find a relation between the angle of incidence and the angle of refraction for two given media, air 

and water;  

 

(b) to observe the effect on a ray of light as it passes through a block of glass with parallel sides. 

 

APPARATUS and PROCEDURE 

This experiment can be down in a variety of ways 

• using a Hodson light box, or 

• using laser beams to locate the light rays or  

•  using pins in a pin board and your eye to look through a refractive block and mark different light paths 

with the pins, 

and whether you are using rectangular blocks or semi-circular dishes of water or blocks. 

 

The exact procedure will depend on the equipment you use. 

 

MEASUREMENTS using a semicircular dish or block 

Record your measurement in a table with the columns as illustrated and calculate the values of the ratios in the 

last three columns. 
 

Angle of 

Incidence (i) 

Angle of 

Refraction (r) 
r

i
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sin
 

r
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r
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Question  

Draw on the same axes, graphs of  
r

i

sin

sin
, 

r

i

cos

cos
, 

r

i

tan

tan
 against i. 

 



 
 

Question  

Which of the ratios is most nearly constant?  What simple relation best describes the refraction of light? 

_____________________________________________________________________________________ 

 

Part 2 Rectangular block 

Question . 

Compare the directions of the incident and emergent rays.  Are they parallel in each case, or does the ray suffer 

a deviation in going through the block? 

 

_____________________________________________________________________________________ 

 

Measure the angles of incidence and refraction at the first face to the nearest tenth of a degree and tabulate 

them. 

 

Angle of Incidence Angle of Refraction Value of Ratio 

   

   

   

   

 Average  

 

Question   

Which of the ratios shown in the earlier tabulation would you expect to be constant? ___________________ 

 



 

Apparent Depth 
Purpose: To measure the refractive index of glass by measuring the apparent depth of an object placed under a 

glass block. 

Theory: The ratio Real Depth/Apparent Depth = the Refractive Index. 

Equipment: One glass block, one sheet of graph paper, one piece of graph paper a few cms by a few cms cut to 

the grid pattern and a small ruler. 

Procedure:  

• Place the face of the glass block with the smallest area on the sheet of graph paper.  

• Align the edges of the block with the grid. 

 

Look down through the glass block from the top at the graph paper at the bottom.  Describe what you see. 

 

• Take the small piece of graph paper and place it at the bottom of the thin upright face. 

• Now looking down through the block near the thin upright face, slowly bring the piece of graph paper up 

the face until the gridlines as viewed through the block line up with the grid lines on the piece of paper. 

• Measure the height of the block (Real Depth) and the distance from top of the block to the piece of paper 

(Apparent Depth) and calculate the refractive index of the glass. 

 



 

THE HALF-LIFE OF DICE 

INTRODUCTION 

The throwing of dice is a random event, the same as the decay of an atom is random.  As a result, dice can be 

used to simulate radioactive decay.  To simulate radioactive decay, we need to know when a die has 

"decayed".  The easiest way is to blacken one of the faces on a wooden cube to represent a "decay".  When the 

blackened face comes up the die has “decayed” and is removed from the set. 

 

AIM: to find the half-life of dice. 

 

METHOD: Collect a box of 50 wooden cubes.  Check the cubes to see that each cube has a blackened face on 

it to identify the face for when decay occurs. 

 

Throw the box of dice into the corner of the room.  Collect all the dice that have "decayed", i.e. the blackened 

face is uppermost.  Count these "decayed" cubes, record the number and then put them aside.  Now throw the 

remaining cubes into the corner, and repeat this process until there are no cubes left. 

 

To increase the accuracy of the experiment, record the data from the other groups from the board and 

determine the totals. 

 

TYPICAL RESULTS   

    Group 1 Groups 2, 3, 4 Total 

Number of throws  No of dice decayed   No of dice left 

 0  0  50 50, 50, 50 200 

 1  8  42 41, 44, 40 167 

 2  7  35 36, 37, 34 142 
 

QUESTIONS 

1. Plot the Number of cubes left (last column) on Y - axis against the Number of throws (first column) on 

X - axis. 
 

2. Draw a smooth curve of best fit through the points. 
 

3. i) Use your your graph and the table below to determine the half life.  First select a number of 

cubes left and read off from your graph the value on throws axis to reach this number of cubes.  

Try to read the scale as accurately as possible, even to 0.1 of a throw.  Record the readings in 

your table. 

 ii) Now halve your number of cubes and find its value on the throws axis and enter these readings 

in the third and fourth columns. 

 iii) To find the half-life, subtract the values in the fourth and second columns and enter the answer 

in the last column.  This number represents the number of throws for the number of cubes to 

halve. 

 iv) Do this exercise for three other starting numbers and then find the average half life. 

Number of 

cubes left 

Value on throws 

axis for this 

number of cubes 

Half this 

number of cubes 

Value on throws 

axis for half this 

number of cubes 

Difference 

between the 

values of throws 

Example  180 1.4 90 4.9 3.5 

     

     

     

     

   Average =  



 

Using Excel 

 

1. Enter template 

2. Use “Fill Down” with columns, A, C, G 

3. Enter data in columns, B, D, E and F. 

4. Draw a graph in XY Scatter of Column G against Column A 

 

 A B C D E F G 

1 Number of No of dice No of dice Other Groups: Total No 

2 Throws decayed left Dice Left of Dice left 

3 0 0 50    =C3+D3+E3+F3 

4 1  =C3-B4    =C4+D4+E4+F4 

5 2  =C4-B5     

6 3       

7 4       

 

Finding the half life of dice using Excel using “Trendline”. 

1. Left Click on the data points to select them. 

2. Now Right Click to show a menu and select “add Trendline” 

3. Select “Exponential” 

4. Open “Options” at the top and select “Display equation on chart”, then close. 

 

The equation will be of the form y = 600 e-0.056x . The number in front of the “x” can be used to find the half 

life.  “t1/2” = ln(2) / Constant(in front of ‘x’). 

 

 



Station 4: Impulse and Change in Momentum  ______My Notes_________ 

                      __  per. 

Have you ever heard a sports coach advise players to “follow-through” when teaching techniques?  List one or 

two examples and share them with your neighbors. 

Kicking a soccer ball,  serving a tennis ball, throwing a softball, etc.  Ask the class if anyone plays tennis?  

Then ask a student to come to the front of the class.  Toss him/her a tennis ball and ask to see a good 

serve in slow motion. Repeat this until it looks smooth. 

 

What are the “physics” reasons for following through?   

In order to change the momentum of an object, you need to apply a net force to the object over a time 

interval.  If you can apply the force for more time you will be able to cause a bigger change in velocity of 

the softball, football, tennis ball, soccer ball, golf ball, etc. and also improve your accuracy.  

The impulse momentum equation is:  F t       =  m v 

 

For most interactions, the force on the object changes.  Consider the force vs. time graphs below for kicking a 

soccer ball and hitting a softball with a bat.   

   soccer kick    softball hit    golf ball hit 

 

 

Fnet     Fnet    Fnet 

 

 

  

           ave. F 

 

       time      time            time  

How are these graphs similar?      Larger force, but 

            smaller t. 

Both graphs have a similar shape reaching a maximum value then drop back to zero.  

 

How are the graphs different?  Explain why the graphs are different! 

The softball is harder so the force is larger and lasts for a shorter time interval. 

 

Draw a graph for the force on a golf ball hit with a driver.  How is this similar and different from the others?  

The force will be larger, but the time of the collision is smaller! 

 



Connect the sensors to the interface units. Set up graphs for v vs. t  and  F vs. t 

 

Connect the rubber bands between the cart and the force probe as shown below. 

 

 

motion sensor     cart  rubber bands   force sensor 

 

 

Start the data collection then give a quick pull with the force sensor to produce a smooth, bell shaped, force 

curve. 

 

Examine the graph to estimate the average force acting during the pull. 

F  =  ____ N    Go back to the softball hit on p.1 to show students how to 

estimate the value of F. so that the area of the rectangle is the 

same as the area under the Force vs. t curve. 

 

Now highlight the F vs. t graph when the force was acting and use the “statistics” function to find the average 

force. 

Computer estimate for F  =  ____ N. 

 

Estimate the time interval that the force was acting. 

t  =  ____ s 

 

Calculate the impulse on the cart  (  F  t). 

    F  t  =  ______ N s  

 

Estimate the change in momentum of the cart   (m v). 

p  =  _______ kg m/s   

 

Compare the values of the impulse to the change in momentum.  Find the per cent difference. 

 

Conclusion 
The change in momentum depends on both the force and the time that the force is acting.  If the force is 

changing, then the average force can be used in the calculation. 

The equation  F t  =  m v  was accurate within the limits of our measurements. 

 



  

An Electrostatics Class Experiment to determine: 
1. the power in the inverse relationship in Coulomb's law and  

2. the quantity of charge on a charged rod. 
 

Theory: 

A charged rod brought near the pan of a top loading balance will exert an attractive force on the pan.  The 

balance measures the size of this force, which increases as the separation between the rod and the pan 

decreases. 
 

This observation can be refined into an experiment to determine the power to which the distance, r, is raised in 

Coulomb's law.  The measurement of the force and the separation also enables the calculation of the amount of 

charge on the rod, expresses in Coulombs of charge. 
 

The magnitude of the attractive force between a point charge and an infinite conducting plane separating by a 

distance, r is given by: 

F = kQ2/4r2 

where Q is the size of the point charge. 
 

The simple explanation for this formula is that the attraction is same as if the conducting plane was a mirror, 

with an image charge of the opposite sign, but the same size, located an equal distance behind the mirror.  So 

the separation of the charges is 2r, giving F = kQQ/(2r)2.  See Extension below for a more complete 

description. 

 
Equipment: 

• top loading balance, accurate to 0.01 g.  A more accurate balance (to 0.001g) shows too much instability 

in the last digit if used in this experiment. 

• book to raise the balance so that the charged rod on the laboratory jack can be lowered to the level of the 

pan. 

• metal sheet larger than the pan.  A sheet of aluminium from which aluminium strips are cut for chemistry 

experiments is fine, although it can be easily bent and once placed on the pan, the height of the sheet's 

edge above the bench can vary by a millimetre.  Any metal plate should do.  If the pan of the balance is 

flat and at least 10cm square, a sheet is not needed, but some pans are small and have a depression in the 

middle. 

• laboratory jack to adjust the separation of the charged rod and the metal sheet.  If a jack is not available, a 

pulley system to raise and lower the charged rod could be used. 

• G clamp to attach the laboratory jack to the bench top so that the jack does not move as the platform is 

raised or lowered by the control knob on the jack. 

• stand, boss head and clamp to hold the charged rod. 

• plastic rod and charging cloth. 

• metre ruler with a stand, boss head and clamp to support it alongside the end of the plastic rod. 

r 2r 



 
Method: 

Setting up 

1. Adjust the height of the balance and the position of the clamp that will hold the charged rod so that the 

jack can lower the rod to the height of the pan of the balance. 

2. Adjust the angle of the clamp to hold the rod to ensure the rod will be horizontal when inserted.  See note 

1. 

3. Adjust the tightness of the clamp to hold the rod, so that the uncharged end of the rod can be easily 

inserted and then quickly tightened into place. 

4. Adjust the height of the jack so that when the charged rod is placed in the clamp, the separation between 

the metal plate and the rod is about 5 cm. 
 

Taking measurements 

1. Turn on the balance. 

2. After the start up mode, when the reading is zero, place the metal sheet gently on the pan. 

3. Measure the height, h1, the height of the metal plate above the bench. 

4. Zero the balance. 

5. Charge the rod with the cloth by repeated rubbing. 

6. Place the uncharged end of the rod in the clamp so that that end is adjacent to the ruler. 

7. Measure the height, h2, of the bottom edge of the rod. 

8. Record the balance reading quickly, see note 2. 

9. Lower the rod by about 0.5 cm. 

10. Repeat steps 7 to 9 until the rod is within 1.0 cm of the plate, then use smaller intervals. 
 

Notes: 

1. Making the charged rod vertical would seem to better approximate a point charge, but when the rod is 

placed in the vertical position, the size of the attractive force is much less, probably partly due to the 

charging action putting charge on the sides of the rod, rather than the end.  The smaller value for the force 

also limits the accuracy of the experiment.  The other difficulty is that setting and calibrating the initial 

height of the rod in the clamp is time consuming, which is significant given the comment in Note 2 below. 

2. The charge will dissipate from the rod.  The 'half life' of the charge on the rod is about 9 minutes.  So if 

possible, the full set of measurements should be taken within a few minutes to ensure the charge does not 

change too much. 
 

Assumptions: The theory assumes the charged rod is a point source and that the metal sheet is infinite.   

Calculations: Separation = h2 - h1  Force = Reading x 9.8 /1000  

Table of measurements: Metal height, h1 = _______ cm 

Rod height, h2, (cm) Separation, r, (m) Balance Reading (g) Force, F, (N) 

    

    

    

Analysis: If an Excel spreadsheet is set up for this experiment, a graph of Force against Separation can be 

generated.  A trendline, as a power relationship, can display the values of both the power to which the 

separation, r, has been raised, as well as the value of the constant. 

h2 

h1 

charged rod 

metal sheet 

balance and 
book 

jack 

ruler 



 

ELECTROMAGNETIC INDUCTION 
 

The purpose of this experiment is to investigate electromagnetic induction, i.e. what actions will induce a 

current, or generate an induced EMF, and to determine how the size and direction of the current is related to 

these actions. 

 

Equipment 

1 Primary Coil 1 Secondary Coil 1 Magnet 

1 CRO 1 6V Battery 1 Rheostat 

1 AC Power Supply 

 

Use of the CRO 

In this experiment you will be using a CRO to detect the induced current and so the EMF generated as well as 

their size. 

 

Connect the CRO to the larger diameter coil.  This will be called the secondary coil.  Set the CRO to a slow 

trace moving across the screen.  Then turn the Y -gain (volts/cm) to its most sensitive value. 

 

The trace will move up or down depending on the direction of current or the polarity of the voltage.  If the 

trace goes up, then the current is coming in through the red connection. 

 

Procedure 

For each of the actions described below,  

• first complete the left half of the table.  Indicate the magnitude and direction of the magnetic flux by a 

large or small arrow pointing up or down. 

 

• Perform the action on the primary coil.  Observe the record the movement of the trace on the CRO and 

identify the direction of the induced current in the secondary coil as clockwise or anti-clockwise. 

 

• Now you can determine the direction of the induced magnetic field as either up or down. 

 

Actions 

1. Move the North End of a Magnet into the Secondary Coil 

 Primary Coil  Secondary Coil 

Magnitude and  Direction of  Magnetic Flux  Direction of  Direction of  

Before  After  Change  Currrent   Induced Field 

 

  

 

  

      

 

2. Move the North End of a Magnet out of the Secondary Coil 
 

  Primary Coil    Secondary  Coil  

Magnitude and  Direction of  Magnetic Flux  Direction of  Direction of  

Before  After  Change  Currrent   Induced Field  

     

 

 



3. Move the South End of a Magnet into the Secondary Coil 
 

  Primary Coil    Secondary  Coil  

Magnitude and  Direction of  Magnetic Flux  Direction of  Direction of  

Before  After  Change  Currrent   Induced Field  

        

 

4. Move the South End of a Magnet out of the Secondary Coil 
 

  Primary Coil    Secondary  Coil  

Magnitude and  Direction of  Magnetic Flux  Direction of  Direction of  

Before  After  Change  Currrent   Induced Field  

        

 

5. Move the North End of a Magnet rapidly into the Secondary Coil 

 Primary Coil  Secondary Coil 

Magnitude and  Direction of  Magnetic Flux  Direction of  Direction of  

Before  After  Change  Currrent   Induced Field  

        

What is the effect of moving the magnet more rapidly? 

 ............................................................................................................................. 

Why? 

 ............................................................................................................................. 

 

6. Connect the battery with a switch to the Primary Coil to produce a clockwise current.  Close the switch. 

 Primary Coil  Secondary Coil 

Magnitude and  Direction of  Magnetic Flux  Direction of  Direction of 

Before  After  Change  Currrent   Induced Field  

        

 

7. Now connect the battery to produce a Anti-Clockwise Current in the Primary Coil.  This time observe as 

you open the switch. 

 Primary Coil  Secondary Coil 

Magnitude and  Direction of  Magnetic Flux  Direction of  Direction of 

Before  After  Change  Currrent   Induced Field  

        

 

8. Remove the Iron core from the Primary Coil while it is carrying a clockwise current. 

 Primary Coil  Secondary Coil 

Magnitude and  Direction of  Magnetic Flux  Direction of  Direction of 

Before  After  Change  Currrent   Induced Field  

        

 



What is the effect of removing the Iron Core? 

 

 ............................................................................................................................. 

Can you give an explanation? 

 ............................................................................................................................. 

 ............................................................................................................................. 

 

9. Place a rheostat in the Primary Circuit and steadily increase a clockwise current. 

 Primary Coil  Secondary Coil 

Magnitude and  Direction of  Magnetic Flux  Direction of  Direction of 

Before  After  Change  Currrent   Induced Field  

        

 

10. Now steadily decrease the current. 

 Primary Coil  Secondary Coil 

Magnitude and  Direction of  Magnetic Flux  Direction of  Direction of 

Before  After  Change  Currrent   Induced Field  

        

 

11. Place a rheostat in the Primary Circuit and produce a continuously varying current by moving the contact 

backwards and forwards. 

 a) Describe the movement of the trace on the CRO 

 ............................................................................................................................. 

 ............................................................................................................................. 

 Try to produce a sine wave on the CRO 

 b) As you move the rheostat contact backwards and forwards, note when the maximum voltage on the 

CRO occurs. 

 ............................................................................................................................. 

 

12. Connect a low voltage (2V) AC source to the Primary Coil.  Describe what you see on the CRO. 

 ............................................................................................................................. 

 ............................................................................................................................. 

 



Interference and Diffraction 

Diffraction through a Single Slit  

Link to IEC notes with slide dimensions: DIFFRACTION KIT COMPLETE WITH SLITS & FILTERS | IEC 

designs (iecpl.com.au) 

Aim 

To investigate the existence of diffraction of light as it passes through a single narrow slit and to observe any 

trends in the amount of diffraction as the width of the slit varies or when different coloured light is used. 
 

Equipment 

1 × diffraction of light kit with 35 mm slide of single slits, 1 × DC power supply, 1 × magnifying glass 
 

Tasks 

1. Connect up the light source to a 6 to 8 V DC power supply. 

2. View the 35 mm slide through a magnifying glass and draw a 

sketch of the slide to illustrate the group of narrow slits that 

appear on the slide 

3. Using a blue filter in front of the light filament, view the 

light passing through each of the 12 narrow slits from widest 

to narrowest. The effect is best when your eye in along the 

principal axis of the apparatus and you hold the slide directly 

in-front of the iris of your eye. 

4. Observe the optical pattern and the changes in the pattern as 

the blue light is systematically passed through widest to 

narrowest of slits. Draw a picture of the pattern. 

5. Now repeat the process this time with the red filter in place 

of the blue filter and observe the pattern and any variations to the pattern when the light passes through 

the widest to the narrowest slit. Again draw a picture of the 

pattern. 

6. You will find a filter that is half blue and half red. Position it 

in-front of the light filament. This is used to compare any 

variations in the pattern due only to colour. Pass blue and red 

light through the narrowest of slits. 

7. Observe the two-coloured pattern. Draw and describe what 

you see. 
 

8. Complete the following sentences: 

a. The amount of diffraction as indicated by the spreading out 

of the light pattern ______________________ as the width 

of the slit is decreased. 
 

b. The amount of diffraction as indicated by the spreading out of the light pattern ___________________ as 

you change from blue light to red light. 
 

c. Red light has a wavelength that is _______________ the wavelength of blue light. 
 

d. The colour-order of visible light from greatest wavelength to smallest wavelength 

is:_______________________________ 
 

9. Finally remove the filter and observe white light passing through a single slit. Explain the coloured 

image that you see. 

 

 

2) 

4) 

5) 

7) 

https://www.iecpl.com.au/product/diffraction-kit-complete-with-slits---filters_308
https://www.iecpl.com.au/product/diffraction-kit-complete-with-slits---filters_308


Light & Matter Prac 2: Interference of light through a Double-Slit 

 

Aim 

To investigate the existence of the interference of light as it passes through a pair of narrow slits [often 

referred to as a double-slit or 2-slit] AND to observe any trends in the interference pattern as the distance 

between the slits varies or when different coloured light is used. 

 

Equipment 

1 × diffraction of light kit with 35 mm slide of double slits of variable separation, 1 × DC power supply, 1 × 

magnifying glass 

 

Tasks 

1. Connect up the light source to a 6 to 8 V DC power supply. 

2. View the 35 mm slide through a magnifying glass and draw a 

sketch of the slide to illustrate the group of double slits that 

appear on the slide. 

3. Using a blue filter in front of the light filament, view the light 

passing through each of the narrow double slits from furthest separation to least separation. 

4. As in Prac 1, the effect is best when your eye is aligned along 

the principal axis of the apparatus and you hold the slide 

directly in-front of the iris of your eye. 

5. Describe the optical pattern that you observe and the changes in 

the pattern as the blue light is systematically passed through 

furthest separation to least separation. Draw a picture of the 

pattern. 

6. Now repeat the process this time with the red filter in place of the blue filter and observe the pattern and 

any variations to the pattern when the light passes through the 

widest to the narrowest slit. Again draw a picture of the pattern. 

7. You will find a filter that is half blue and half red. This is used 

to compare any variations in the pattern due only to colour. 

Pass the light through the double-slits. Observe the two-

coloured pattern. Draw and describe what you see. 

8. Complete the following sentences: 

 

a. When light passes through 2-slits an 

________________________ pattern is produced. 

 

b. Increasing the separation between the slits causes the pattern 

to be more ________________. 

 

c. Changing the light from blue to red causes the pattern to ________________________ 

 

9. Finally remove the red/blue filter and allow white light to pass through a pair of slits. Explain the 

coloured interference pattern that you observe. 

 

 

 

2) 

5) 

6) 

7) 



Diffraction of a Hair Experiment 

 

Aim: To determine the width of a human hair from the diffraction of the hair by a red laser beam. 

Background: The width of the central diffraction maximum, Δx, is related to the wavelength of the incident 

light, λ, the width of the diffracting object, w, and the distance between the object and the screen where 

diffraction is observed, L by the equation Δx = 2 λL/w. 

Variables: distance to projection screen, L, width of central maximum, Δx, wavelength of laser, λ 

Apparatus: 

• Laser pointer 

• Hair 

• Cellotape 

• Measuring tape 

• Retort stand, boss head and clamp 

Method:  

1. Tape a strand of hair over the source of a standard low power laser pointer. Make sure that the tape does 

not influence the beam path.  

2. Clamp the laser to a retort stand so that the distance from the hair to the projection surface can be 

reliably measured. 

3.  Point the laser pointer at a wall such that it displays a diffraction pattern. Note that the larger the 

distance from the wall, the better the length measurements are but the weaker the observed pattern will 

be. A dark or dim room is recommended.  

4.  Mark the darkest spots of the pattern (minima) on a sheet of paper or chalk board. Measure the distance 

between the minima to find the width of the central maximum.  

5.  Vary the distance between the laser pointer and the wall and measure the diameter of the central 

maximum. 

 

Safety: Do not look directly at the laser beam. Position the laser beam to minimise chance of person 

accidently looking at beam. 

 

Data: 

The width of the central maximum 

L ( m)  

Uncertainty 

(m) Δx (m) 

Uncertainty 

(m) 

    

    

    

    

    

 

Graph Δx versus L and using the gradient of the trendline and the expected relationship between Δx and L,  

calculate the width of the hair. 

 



 
 

Data: 

The width of the central maximum 

L ( m)  
Uncertainty 
(m) Δx (m) 

Uncertainty 
(m) 

4.09 0.05 0.0745 0.0005 

3.55 0.07 0.054 0.001 

5.16 0.08 0.087 0.001 

5.99 0.05 0.094 0.001 

8.41 0.03 0.138 0.001 

 

Graph: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Beginning Physics Teachers' In-Service Equipment List 

Station Item Supplier Cost Quantity 

1 Glass block rect Haines, MTA $7.75 1 

  Pins, dissecting Haines $56.00 100 

  Semicircular dish MTA $7.75 1 

  Glass block semi-circular Haines $18.00 1 

  Pin board Bunnings  $30.00  1 sq m 

 Diffraction Kit MTA $61.50 1 

2 Dice MTA $0.50 1 

3 electronic timer Haines, MTA $300 1 

  Wooden ruler (30 cm) Officeworks $0.99 1 

  Compression springs Bunnings $3.35 1 

  Metal washers Bunnings $0.12 1 

  Enamelled Cu wire (0.4mm) Jaycar, Radio parts $9.95 22 m 

4 Laboratory jack Haines $73 1 

  Top loading balance MTA $410 1 

  Electrostatics, rod and cloth MTA $9.00 1 

5 DC motor MTA $4.95 1 

  Photogate Haines, MTA $88 1 

 Electrical components Jaycar, Radio parts various    
meter Haines, MTA $28 1 

7 Solenoid MTA $51 1 

  Galvanometer Haines $32.00 1 

  CRO Haines $695.00 1 

 



Photos of Equipment Set ups. 

 

Stations 

1 

 
Snell’s Law with rectangular block   Snell’s Law with semicircular block 

 

 Apparent depth 

 

 
Collisions 



 

 

 

 
Coulomb’s law with top loading balance Magnetic force on a current 

 

 
Diffraction Kit 


