	Physics: Light years
	Name
	


	Form/Class
	


[image: image1.png]160

140

120

100-

£

e

»

o

T

B3




[image: image2.jpg]Learning




	Physics: Light years
	Name
	


	Form/Class
	






Worksheet 1: Light Years

These questions are about the nature of light years. You will describe how light travels and explain how we can see objects in the Universe.

1 Describe what is meant by the term ‘light year’
2 Grace thinks that a ‘light year’ tells you about the distance two stars or galaxies are away from each other. Thomas disagrees, as he thinks it is about the amount of time you would take to travel between two places in the galaxy. Explain what you think of their ideas about light years.
3 Philip reads in a science book that the nearest galaxy to Earth is the Andromeda galaxy and it is about 10 trillion kilometres away. Andrea says that astronomers prefer to use light years to measure distance and the Andromeda Galaxy is about 2.5 million light years from Earth. Why might astronomers prefer to use light years as a unit to measure distances to stars?
4 The light from the Sun takes 8 minutes to reach the Earth. Explain why astronomers might call this distance 8 light minutes.

5 The speed of light is 300,000,000 m/s. How far does light travel in one year? 

6 If an alien is 50 light years away from the Earth, watching Earth through a very strong telescope, when will he be able to see the events that happened today, through his telescope? Why did you choose that date?

7 Vivienne, who is an Astronomer, is studying a very distant galaxy that is situated many millions of light years away, through her strong telescope. Explain why the image that she sees, is unlikely to be the same as what the galaxy is really like at this present moment.

Worksheet 2: Transmitting, absorbing and reflecting

This exercise will help you understand what happens to light when it hits different objects. You will also understand the meaning of the words transmitting, absorbing and reflecting.

8 Use lines to connect the words on the left to their meanings on the right.
	Transmitting
	
	The energy from the light transforms into heat inside the object.

	Absorbing
	
	The light ‘bounces off’ the object and carries on.

	Reflecting
	
	The light passes through the object, carrying the energy with it.


9 State what happens to an object when it absorbs light.
10 Some objects reflect very little light. Describe what an object would look like if it did not reflect much light.
11 Name three materials that are good at transmitting light.
12 When light reflects from a surface it follows a law called the law of reflection. Complete the following sentences to explain the law of reflection. Use the words below.
	REFLECTED                ANGLE                REFLECTION                 EQUAL                    LAW


When a ray of light hits a plane mirror it is  
. The angle between the incident ray and the normal line is called the  
 of incidence. The angle between the reflected ray and the normal line is called the angle of  
          . The angle of incidence is 

 to the angle of reflection. This is called the  
 of reflection.
Worksheet 3: Lenses and magnification
This exercise is about how lenses can be used to magnify objects. The exercise has also been designed to develop your understanding of the ways in which scientific data can be processed.

A student is investigating lenses. The student wants to know the magnification of a lens he has been given. Here is the procedure the student follows:

· He places an object in front of the lens and measures its height.

· He produces an image of the object on a screen on the other side of the lens and measures its height.

· He repeats this for all seven different sized objects he has been given. The distance to the lens is kept the same each time.

The student plots a graph of image height against object height.

13 Read the points from the graph to complete the table of results that the student used to plot the graph.
	Object/height mm
	Image/height mm

	5
	

	
	42

	15
	

	20
	76

	
	

	
	118

	35
	


14 Complete the graph by labelling the axes and by drawing a line of best fit.
15 The student has been told that magnification of a lens is ‘how many times bigger the lens makes the image appear compared with the actual size of the object’. Use this information and the graph to calculate the magnification of the student’s lens.
	


BOFFIN CHALLENGES!

1. Invent a simple physics equation using words to calculate the magnification produced by a lens using only the height of the image produced and the object’s original height.

2. Your teacher will provide you with a convex lens, a metre rule, an object to produce an image of and a piece of A4 paper to use as a screen. Using this equipment, design and carry out an investigation to discover if the magnification produced by a lens varies as the object is placed at different distances away from the lens. Present your results in a graph and explain your findings.



