Unit 1 Prac Activities

Dan O’Keeffe, Camberwell Grammar School

Sight & Light

We start the year and this topic with a round robin of short activities.  The purpose is to stimulate their interest in Light.  At the end of the activity each student generates a few questions to which they would like answers.  These questions are shared in groups.  All the questions are then collected, typed up and returned to the students.  Students are asked to submit by the end of the topic written answers to a selection of the questions of their owning choosing.

The activities in the round robin include:

1. Using two pins to locate the reflected ray of the light ray passing through two other pins in front of a mirror, and then measuring the angles of the rays with the mirror.

2. Using two pins to locate the light ray emerging from a rectangular glass block after passing through two pins on the other side of the block.

3. Observing yourself as you walk up and down in front of large diameter convex and concave mirrors

4. Investigating apparent depth with a glass block

5. Looking at images produced by Fresnel lenses

6. Using a slide projector to investigate magnification and how the position of the lens needs to be changed for a larger image

7. Using binoculars and terrestrial telescopes

8. Producing a rainbow from a prism

9. Colour mixing using three light boxes and filters

10. Using a tunable laser to send a radio signal across the room

11. Investigating the school’s Schmidt-Cassegrain telescope

12. Walking up and down in front of a large plane mirror to see if you can see more of yourself

This activity and the samples of the students’ questions are on the AIP website.

Other practical activities (largely based on Gardiner and White) is this topic include

1. Locating the image is a plane mirror

2. Determining the focal length of a concave mirror

3. Determining the focal length of a soup spoon

4. Investigating refraction to identify the best trig ratio of angles

5. Determining the focal length of a convex lens

6. Use of a “Lasershow” to show rays paths through lenses and mirrors (Demo)

7. Pre-bent steel ruler in water to appear straight (Demo)

Radioactivity and Nuclear Energy

The students do two prac activities.

1. Half life of Protactinium  using a “Uranium cow” (Done as a class prac)

2. half life of dice (Class is divided into 4 groups each with 50 dice)

Both activities allow the use of Excel for plotting and analysing data.

Demonstrations:

1. Background radiation in the room

2. Alpha, Beta and Gamma sources with a variety of absorbers

3. A small collection of radioactive rock samples.

Heating and Cooling

We start this topic with a round robin of short activities.  The purpose is to stimulate their interest.  At the end of the activity each student generates a few questions to which they would like answers.  These questions are shared in groups.  All the questions are then collected, typed up and returned to the students.  Students are asked to submit by the end of the topic written answers to a selection of the questions of their owning choosing.

The activities in the round robin include:

1. Using a thermistor to measure Temperature

2. Dabbing cotton wool with “metho” on your wrist

3. A star of four different metals with a piece of paraffin on each end, placed over a Bunsen.  The students time how long it takes for each piece of wax to melt.

4. Bimetallic strips

5. Using Tain equipment to observe the Newton’s law of cooling of a few different objects.

6. Students hold a metal rod by the end and place the other end in a Bunsen and see how long they can hold it, compared with an evacuated copper tube with a drop of water in it.

7. Heating two different liquids to observe the effect of specific heat capacity

8. Converting temperature difference in to electricity

9. Dipping a thermometer in water then placing it in front of a fan

Other practical activities include:

1. Estimating the specific heat capacity of water using a microwave oven (home exercise)

2. using a selection of materials from “Reverse Garbage” each student designs and constructs their own “thermos” around a plastic cup.  Once constructed they are tested with the Tain probes.  Excel analysis enables comparison to find the winner.

Sight and Light Activities

1.
How deep is the pool?

When you look into a swimming pool, the water does not appear as deep as it really is.  This experiment explores this phenomenon.

-
Place the smallest face of the glass block on the sheet of graph paper.  Now look down through the glass block at the graph paper.  


What do you notice?


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

-
Now slide the small sheet of graph paper up the side of the block until the pattern inside the block and the pattern outside the block match up.  The raised sheet of paper indicates that the glass made the bottom sheet appear closer to you.  This is because light is slowed down in glass.

-
You can calculate how much the light has slowed down by measuring the distance from the top of the block down to where you raised the graph paper and dividing this by the height of the block.

-
Make your measurements and calculate how much you think the light is slowed down by the glass.


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


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

2.
How can a magnifying glass be flat?

The clear plastic sheet has two sections.  A rectangle at the bottom and twenty small squares at the top.

-
Place the rectangle over the printed page and slowly lift the plastic sheet.  What do you notice?


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


What happens as you look through the small squares?
-
Now lift the convex lens (fatter in the middle) off the page, then the concave lens (thinner in the middle).  Which type of lens is the rectangle like?


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


Look closely at the surface of the rectangle what do you notice?


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


On the bench is a flat lens taken from an Overhead Projector.  Compare it with the plastic sheet.  These types of lenses are called Fresnel (“freynel”, he was French) Lenses.


Flat lenses like these are often found on the rear windows of vans.

Why?


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


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

3.
Investigating a Slide Projector

-
Use the information on the slide in the slide projector to measure and calculate how much the projector magnifies the slide.


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


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


How would you move the projector to get greater magnification?


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


To get back into focus do you have to now move the lens closer or further away from the slide?


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

4.  
Colour Mixing using Light boxes, colour slides and a screen.


Use three light boxes, one for each colour slide. Find the effect of mixing the following colours: Red + Blue,  Red + Green,  Blue + Green, and Red, Blue + Green.


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


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


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

5.
Laser Communication


The laser beam is carrying the radio signal which can be picked up and decoded by the receiver.  DO NOT LOOK DOWN THE LASER BEAM.

-
Place your hand in the way of the beam and see what happens.


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

-
Shine the laser beam in one end of the optical fibre and point the other end at the receiver.


Does the signal go through?


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


If light travels in straight lines, how do you think it goes through the glass fibre?


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

Sight & Light Context Questions

These are the questions generated during the Introductory Activity.  They have been grouped under different aspects of light.  As you learn more about light you will be able to answer more and more of these questions.

By the end of the unit you must submit answers to a selection of 12 questions.  Your answer to each question should be no more than a few lines with a diagram if necessary.  Your answers will be assessed and the grade will contribute to the overall assessment of your communication skills.

b

Optical Instruments
How does the slide projector enlarge the slide?

Why does the Keplerian telescope turn images upside down?

How does a periscope work?

How do binoculars work?

How does a telescope work?

How does a microscope work?

How does a bicycle reflector work?

How is a telescope different in construction from a microscope?

If the telescope image is upside down, how do you make it right side up?

How does the magnification produced by a projector vary with the distance between the object and the screen?

What’s the difference between a magnifying glass and a telescope?

What makes a flat lens convex or concave?

What is the highest power a telescope can magnify?

How do fresnel (flat) lenses differ from normal lenses?

How do the grooves in a Fresnel lens work?

Why do convex mirrors reflect more of their surroundings and make them smaller?

Why does a concave mirror show both upright and inverted images?

How does a convex lens make objects larger?

How does a mirror work?

Why does my image appear upside down when looking into a concave mirror?

What is the difference if you stand in front of a plane mirror and in front of a concave or a convex mirror?

Laser Light
How is sound converted into light for transmission by the laser?

How does a laser beam stay as such a sharp pinpoint of light?

Why can the laser beam penetrate the glass fibre but not our bodies?

If the laser travelled through a thick piece of glass, will the transmission be slower?

How does the laser light carry the signal?

How does the laser read CDs?

How is a laser different from a normal light globe?

How do medical lasers differ from the school laser?

How does a hologram work?

How can a laser beam be so narrow?

How can you show the path of a laser?

Optical Fibres

How does light reflect or bend down an optical fibre?

From what material is the optical fibre made?

How does an optical fibre work?

Why can light go through the optical fibre?

Colour

What makes substances absorb colours of the spectrum and reflect others?

When colours are absorbed, is heat released?  If so, do different colours release different amounts of heat?

Why is the sky blue?

How come some colours bend more than others?

How do we see colours?

How does a rainbow look from above?

What is colour?

Why so some colours reflect heat?

Why does colour in a rainbow appear in that order?
Why is the spectrum formed when light passes through a prism?

Why does violet bend more than red in a prism?

Why does light split up into colours of a spectrum when sone through a prism/

Properties of Light

How does light bend?

What type of materials can be used to slow down light?

How can light travel through solids such as glass and not other solids?

Are there different types of light?

Why is white light not spread into a spectrum after passing through window glass

Why does light travel slower in a glass block?

How do concave and convex lenses refract light?

What, in theory, do light waves look like?

How does a concave mirror reflect light?

How long does it take for light to travel from the sun?

How does the light bend in the glass block to make the paper appear closer?

Why does refraction occur when light travels into another medium?

How do we measure the speed of light?

If a car travelling at the speed of light and its head lights were on would you see any light?

How many shadows can a person have at one time?

Is there a difference between the speed of light in water and the speed of light in glass of the same density?

Why is it when I look straight down the thin end of a glass block and put something on the side, it cannot be seen?

Is light slowed down by water?

What makes a substance more reflective than another?

Why does light travel in a straight line?

Why can’t I see light in a dark room?

Will a shadow move faster than light?

How can I make light?

Will a shadow appear faster than light?

Does the sun have a shadow?

How does light carry signals?

Why does light slow down in different media?

Is it possible to see something without it having a shadow?

What would happen if something travelled faster than the speed of light?

What objects don’t reflect light?

Human and Animal Vision

Do human eyes have convex or concave lenses?

Why do cats’ eyes reflect?

Why can’t we see ultra-violet?

Does a shorted sighted person use concave or convex lenses?

Heating and Cooling Activities

6.
Using the Thermistor


Aim: To use a temperature measuring device other than a thermometer


Equipment: Thermistor, wires, multimeter


Put the multimeter on the Resistance (Ohm) scale.  Record the meter reading on the top scale.









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


Now put the thermistor between your fingers, note what happens on the meter and read the reading after a few minutes. 



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


What happens to the resistance of the thermistor as its temperature rises?


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


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

7.
Transferring Energy Quickly


The hollow copper tube is very effective in transferring energy quickly from one end to the other.


Equipment: copper tube, copper, brass and steel rods


Hold the copper tube and each of the metal rods in the bunsen flame.  You will need both hands of both partners for the tube and the three rods.


Note how quickly the energy the energy is transferred in the copper tube.


There are many other things to observe with the copper tube.


What else did you notice?


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


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


Can you explain why the copper tube is so fast?  What do you think is inside the tube?


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


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

8. Turning Temperature Difference into Electricity

Place one side of the device in hot water and the other in iced water, and watch the fan spin.
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Practical Activities over the Decades

	In the ‘80s
	In the ‘90s
	In the ‘00s

	Skills and concept development activities


	Skill development exercises
	Activities designed to familiarise the student with a particular item of equipment or an aspect of the key knowledge or key skills

	Short prac exercises which are written up


	Modelling and Verification Exercises
	Structured activities where students are guided by directions and asked to answer specific questions
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	Set experiments where student modification or extension to the design is encouraged
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