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Learning Outcome 1: Scientific Investigations

The learner will be able to act confidently on curiosity about natural phenomena, and to investigate relationships and solve problems in scientific, technological and environmental contexts.

Assessment Standard
We know this when the learner 

1.3  Evaluates data and communicates findings: Seeks patterns and trends in the data collected and generalises in terms of simple principles.
Learning Outcome 2: Constructing Science Knowledge

The learner will know and be able to interpret and apply scientific, technological and environmental knowledge.

Assessment Standards

We know this when the learner 

2.1  Recalls meaningful information: At the minimum, recalls principles, processes and models.
2.2  Categorises information: Applies multiple classifications to familiar and unfamiliar objects, events, organisms and materials.
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Assessment Task

Light
Part One: Facts about light
Fill in the gaps by using words from the box below.
In order for us to see an object,    (a)     has to fall on the object. The light falls on an object and ‘bounces off’. This is called     (b)        . We see the reflected light. The light can come from objects which give off their own light, such as      (c)       , the sun, a light bulb or a    (d)     . These are called       (e)           objects. Not all objects reflect their own light and the light from luminous objects needs to be reflected off non-luminous objects, as mentioned before. This is   (f)      light and these objects are called       (g)       objects.  

The surface that the light falls on determines how well the light will be reflected. According to the surface, we get regular reflection and       (h)       reflection. A shiny pot itself shows us    (i)       reflection while the handles and knobs are matt and are examples of diffuse reflection. This explains why we see good reflections of ourselves in shiny mirrors and glass, but we don’t see ourselves reflected on the surface of walls!

When you look in a mirror, when you raise your right hand to your right ear, it seems to be your       (j)      hand that is being raised. This phenomenon is called      (k)       and it is related to the properties of reflected light.

We see that objects have a specific      (l)       because that colour has been reflected. A red shirt is seen as red because the shirt      (m)       all the other colours and     (n)       red. When we see a white shirt, what we are seeing is       (o)        the colours reflected off the shirt. When we look at a black shirt, all the colours have been absorbed and nothing is reflected.  
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[15 marks]

Part Two: How light is reflected
How do objects reflect light? Draw a diagram to explain your answer and then write a paragraph interpreting the diagram.







[22 marks]
Part Three: A demonstration
1.
Take a glass of water and stand your pencil in the water. Look carefully at the pencil from 
the side of the glass and from above. What do you observe?  What is this phenomenon 
called?









[10 marks]
2.  
Give two instances when a light ray will not experience the phenomenon you described
in (1).









 [4 marks]

Part Four: Reflection and refraction
1. What important discovery did Sir Isaac Newton make regarding the composition 
of light? How did he make this discovery?




[12 marks]
2. Do rainbows happen because of reflection or refraction? Explain your answer.











[10 marks]
3.
Name two conditions for a rainbow to form.




  [4 marks]
4.  
What is the name given to the band of colours making up white light?
  [2 marks]
5. List these colours in order from the least refraction to the most refraction. 











  [6 marks]











  [Total: 85 marks]
Suggested Solutions
	Question number
	Possible marks
	Solution

	1
	15
	In order for us to see an object, light has to fall on the object. The light falls on an object and ‘bounces off’. This is called reflection. We see the reflected light. The light can come from objects which give off their own light, such as candles, the sun, a light bulb or a torch. These are called luminous objects. Not all objects reflect their own light and the light from luminous objects needs to be reflected off non-luminous objects, as mentioned before. This is reflected light and these objects are called illuminated objects.  

The surface that the light falls on determines how well the light will be reflected. According to the surface, we get regular reflection and diffuse reflection. The pot itself shows us regular reflection while the handles and knobs are matt and are examples of diffuse reflection. This explains why we see good reflections of ourselves in shiny mirrors and glass, but we don’t see ourselves reflected on the surface of walls!

When you look in a mirror, when you raise your right hand to your right ear, it seems to be your left hand that is being raised. This phenomenon is called lateral inversion and it is related to the properties of reflected light.

We see that objects have a specific colour because that colour has been reflected. A red shirt is seen as red because the shirt absorbed all the other colours and reflected red. When we see a white shirt, what we are seeing is all the colours reflected off the shirt. When we look at a black shirt, all the colours have been absorbed and nothing is reflected.


	2
	12 for drawing,
10 for paragraph
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The ray ( hits the surface of the object ( at the point of incidence. ( The light ray is called the ray of incidence. ( The light ray bouncing off the surface from the point of incidence is called the reflected ray. ( The straight line (drawn perpendicular (at right angles) ( to the surface at the point of incidence is called the normal. ( The angle between the incident ray and the normal is called the angle of incidence. ( The angle between the normal and the reflected ray is called the angle of 
reflection. (


	3.1
	10
	The pencil appears bent when looked at from above ( and broken when looked at from the side. ( When light travels from one transparent substance, ( such as air, into another transparent substance, ( such as water or glass, the light changes direction ( if it hits the new substance at an angle. ( This bent light ray enters our eyes ( and we see the object as bent or broken. ( This bending of light is called refraction. ((


	3.2
	4
	When light hits the surface at 90° (( and if the medium does not change from one transparent substance to another. ((


	4.1
	12
	Sir Isaac Newton made many important discoveries in science – and many were to do with light.

On one occasion, he put a triangular prism (( in the path of a thin ray of sunlight (( coming into his room through a hole in the window 
shutter. (( He saw that the light bent (( and formed red, orange, yellow, green, blue, indigo and violet light. (( The red light bent the most and the violet light bent the least. (( This band of colours, made from white light splitting up, is called the visible spectrum. ((


	4.2
	10
	The raindrops act as prisms (( which bend the white sunlight, (( forming the colours we see as a rainbow. (( You only see a rainbow if the sun is shining from an angle onto the falling raindrops. (( Rainbows are formed by the refraction of sunlight through raindrops. ((


	4.3
	4
	Water droplets, (( sunlight from an angle. ((


	4.4
	2
	The visible spectrum. ((


	4.5
	6
	Red, orange, yellow, green, blue, indigo and violet. ((((((
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