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HALF-TERM 1: LIGHT AND SOUND

LESSON 1: WAVE PROPERTIES

1. Write down the definition of the following words: 

a) Peak

b) Amplitude

c) Wavelength 

d) Trough

e) Frequency 

2. 20 water waves pass a point in 1 second. What is the frequency of this wave? Include units. 

3. 30 water waves pass a point in 3 seconds. What is the frequency of this wave? Include units.
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4. Explain the difference between transverse and longitudinal waves. 

5. What does the word “oscillation” mean?

6. Sketch a wave below and label the: rest position, wavelength, amplitude, peak, trough. 
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LESSON 2: SOUND WAVES

1. Sketch a sound wave in the space below and label the compressions and rarefactions. 

2. Are sound waves longitudinal or transverse? 

3. Do sound wave faster through solids or liquids? Explain your answer.

4. What is the frequency of ultrasound? 

5. What is the frequency of infrasound?
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6. Write a paragraph describing how sound waves travel into our ear so we can hear sound. 

LESSON 3: LIGHT WAVES

1. What speed do light waves travel at?

2. Light waves travel at this speed in space, why would they travel the fastest in space?

3. Are light waves longitudinal or transverse? 
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4. Write the definitions of these words: 

opaque

translucent  

transparent

5. Why do some objects look transparent?

6. It takes light 8 minutes to reach us from the Sun. Using the speed of light from the question 
above, calculate the distance that we are from the Sun. 
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LESSON 4: REFLECTION

1. What is the law of reflection?

2. What does a ‘plane mirror’ mean?

3. Why must an object have a ‘plane’ surface in order to look shiny? Support your answer with a 
diagram of a ‘plane’ surface and an ‘uneven’ surface. 
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4. Draw a diagram below of a light wave hitting a mirror to support your answer. 

5. Include the dotted line on your diagram. What is the name of this dotted line? 

6. Draw a diagram of someone using a periscope. 

7. Why do police cars and ambulances have writing that is back-to-front? 
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LESSON 5: COLOURS

1. Name the three primary colours.

2. What is white light made up of? 

3. Write down the order of the colour spectrum. 

4. Explain why a red object looks red. 

5. What colour would the red object look if it was viewed through a green filter? Explain your 
answer 
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HALF-TERM 2: ENGERGY
Lesson 1: Energy stores and transfer

1. Name all the different types of energy stores. Three of them should have the word ‘potential’ 
after them. 

2. In terms of energy, what does the word ‘potential’ mean? 

3. What are the energy transfers for a kettle?

4. What are the energy transfers for a TV? 

5. What are the energy transfers for a laptop? 

6. What are the energy transfers for a human? 
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LESSON 2: WORK DONE

1. Define work done.

2. Write down the formula for work done. 

1. Calculate the work done when a box is moved 4.5 m when a 15 N force is placed on it.

1. Calculate the force by the engine in a car when the engine transfers 1500 J of energy and the 
car moves 25 m.

1. Calculate the distance moved by a horse-drawn cart. The horse pulls on the cart with 160 N 
and transfers 3500 J of energy.

1. A person weighs 800 N and walks upstairs so he is 4 m off the ground. The person then 
walks down a couple of steps so that they are now standing 2.5 m off the ground. Calculate the 
difference in work done.
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LESSON 3: KINETIC ENERGY

1. What two things does kinetic energy depend on?

2. What is the formula for kinetic energy? 

3. Calculate the kinetic energy of a car that travels at a speed of 20m/s and has a mass of 
1200kg. 

4. Calculate the kinetic energy of a tennis ball travelling at a speed of 46m/s with a mass of 
0.2kg. 

5. Calculate the mass of an aeroplane travelling at 75m/s with a kinetic energy of 843700 J. 

6. Calculate the mass of an Automatic door closing 0.2m/s, with a kinetic energy of 1.6J. 
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7. Calculate the velocity of a Hot air balloon with a kinetic energy of 76550 J and a mass of 
1890kg. 

LESSON 4: GRAVITATIONAL POTENTIAL ENERGY

1. What three things does gravitational potential energy depend on?

2. What is the formula for gravitational potential energy? 

3. If Maria lifts a mass of 10 kg onto a table 1.25 m high. How much G.P.E. has the mass gained? 
Remember that gravitational field strength on Earth is 9.8 N/kg! 

4. If Sophie climbs a ladder 3.4 m tall, and Sophie has a mass of 48 kg, how much G.P.E. has she 
gained? 

5. A man of mass 80 kg standing at the top of a tall building has 96000 J of G.P.E. How tall is the 
building? 
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6. How much G.P.E. would the man in question 3 have if the same building were on the moon? (g 
= 1.6 N/kg on the moon) 

7. A girl (on the earth) drops a ball of mass 0.5 kg from a height of 2 metres. How much G.P.E. 
does the ball have before it has dropped? 

8. From the question above, how much G.P.E. does it have once it hits the ground?

9. From the question above, what happens to all of the GPE? (think about energy transfers)
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LESSON 5: POWER AND EFFICIENCY

1. What is the formula for power? 

2. What is the formula for efficiency? 

3. Calculate the power of a fan that transfers 1800 J of energy in 9 s. 

4. Calculate the energy that an 80 W microwave transfers in 30 seconds. 

5. Calculate the time taken for a 60 W TV to transfer 84, 000 J of energy. 

6. A motor for a toy car needs 120 J of energy and transfers 80 J of that into useful energy. 
Calculate the efficiency. 

7. A hairdryer uses 200 J of energy, 40 J is waste energy. Calculate the efficiency. 
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HALF-TERM 3: KINETIC THEORY

LESSON 1: KINETIC THEORY IDEAL GASES

1. Describe the motion of particles in a gas. 

2. How can you increase the speed of particles in a gas? 

3. Compare the arrangement of particles in a solid, liquid and gas.

4. Compare the motion of particles in a solid and liquid. 

5. Name two things we assume about the motion of particles in an ideal gas.
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LESSON 2 AND 3: DENSITY AND DENSITY OF IRREGULAR OBJECTS

1. Define density. 

2. Write down the equation for density. 

3. Which one is the least dense and explain why: solid, liquid or gas. 

4. A block of mass 6 kg has a volume of 18 m3. Calculate the density. 

5. A circular block has a density of 14 kg/m3 and a volume of 1.5 m3 , calculate the mass. 
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6. Water has a density of 1000 kg/m3. A jug of water has a mass of 800g, calculate the volume 
of water. 

7. Calculate the density of a block of wood, it has a mass of 700 g and the sides measure up to 
18 cm x 40 cm x 5 cm. 

8. Describe how you would determine the density of a little statue using water. 
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LESSON 4: CHANGES OF STATE

1. Explain what a change of state is.

2. Explain why burning wood is not a change of state.

3. Explain why dissolving is not a change of state.

4. Draw particle diagrams to show the particle arrangement in a solid, liquid and a gas. 

5. Describe what the difference between particle arrangement in a solid and a liquid are.  
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LESSON 5: HEAT AND TEMPERATURE

1. What does temperature measure? 

2. Describe the sources of internal energy in a gas. 

3. Describe the sources of internal energy in a liquid. 

4. Explain why it takes longer to heat a larger beaker of water than a smaller one.

5. A swimming pool at 30°C is at a lower temperature than a cup of tea at 80°C. Explain why 
the swimming pool has more internal energy. 
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HALF-TERM 4: WAVES

LESSON 1: TRANSVERSE AND LONGITUDINAL WAVES

1. Draw a transverse wave below and put the following labels on there: amplitude, peak, trough, 
wavelength. 

2. Draw a longitudinal wave below and put the following labels on there: compression, 
rarefaction, wavelength. 

3. Name one example of a longitudinal wave. 
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4. Name 5 examples of a transverse wave.

5. Describe the difference between transverse and longitudinal waves. 

6. What does the word ‘oscillate’ mean? 

LESSON 2: WAVE EQUATION

1. Write down the equation for wave speed. 

2. Write down the units for wave speed, wavelength and frequency. 

3. Define wavelength.

4. Define frequency.
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5. Calculate the speed of a wave with a wavelength of 1.5 m and a frequency of 200 Hz. 

6. Calculate the wavelength of a wave that has a speed of 18 000 m/s and a frequency of 2 kHz. 

7. Calculate the frequency of a wave that is travelling at 3 x 108 m/s and has a wavelength of 18 
cm. 

8. If the wavelength of a wave increases, what happens to the frequency? 

LESSON 3: EM SPECTRUM

1. What does the “EM” stand for?

2. What two things do all EM waves have in common? 

3. What is the speed of light, with units?
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4. List all the EM waves in order, starting with the wave with the shortest wavelength. 

5. What is the rough size of a radio wave?

6. What is the rough size of an x-ray?

7. Which wave has the most energy? 

8. Calculate the frequency of a microwave that has a wavelength of 5 cm.

9. Calculate the wavelength of a light wave that has a frequency of 60 kHz. 
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LESSON 4: USES AND DANGERS OF EM RADIATION

1. Radio waves are used for long range communication, like TV and radio signals. Why are radio 
waves used? 

2. Microwaves can pass through Earth’s watery atmosphere. What use does this make them 
good for? 

3. What is visible light used for? 

4. What do florescent inks do? 

5. What are the uses of x-rays and gamma rays? 

6. What are the dangers of using gamma rays? 
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LESSON 5: INFRARED AND UV RADIATION

1. What is a use and danger of using infrared radiation? 

2. What is a use and danger of ultraviolet light? 

3. Name two differences between infrared and UV waves.

4. Which of the two waves has more energy, infrared or UV?

5. Calculate the wavelength of UV that has a frequency of 8 MHz. 

6. Calculate the frequency of infrared radiation that has a wavelength of 8 mm. 
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HALF-TERM 5 & 6: MAGNETISM

LESSON 1: MAGNETIC MATERIALS

1. Define induced magnet.

2. Write down the differences between permanent and induced magnets.

3. State the name of three magnetic materials. 

4. Describe a test you can do to check if an object is a permanent or induced magnet? 

LESSON 2: MAGNETIC FIELDS

1. Write down the two poles of a magnet. 

2. Write down what kind of interaction happens between like poles. 
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3. Draw a bar magnet in the space below with the magnetic field lines. Include the direction of 
the field. 

4. Describe how we can draw the magnetic field around a bar magnet. 

LESSON 3: GEOMAGNETISM

1. Explain what geomagnetism is. 

2. What causes geomagnetism? 

3. Why is the Earth’s magnetic field useful? 
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4. The diagram below shows the Earth, draw the magnetic field around it.

5. How do we know that the geographic north pole is actually the magnetic south pole? (3 lines)

 

LESSON 4: ELECTROMAGNETS

1. Describe how to make an electromagnet using an iron nail, battery and coil of wire. 
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2. Describe how to make an electromagnet stronger.

LESSON 5: USES OF ELECTROMAGNETS

1. Describe the differences between permanent magnets and electromagnets. 

2. Describe three uses of electromagnets. 
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