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 Homework 1
1. What is the difference between a scalar and a vector quantity?

2. Put these quantities in to a table that shows whether they are vector or scalar:

force, speed, velocity, distance, displacement, acceleration, mass, time, energy.

3. [image: image11.wmf]A person walks 25 metres west along a street before turning back and walking 15 metres east. The journey takes 50 seconds. What is the:

(a) Total distance travelled by the person?

(b) Displacement of the person? 
(c) Average speed of the person? 
(d) Average velocity of the person?
4. [image: image12.jpg]


An Olympic runner runs one complete lap around an athletics track in a race. The total length of the track is 400 metres and it takes 45 seconds for the runner to complete the race. Calculate the:

(a) Displacement of the runner at the end of the race.

(b) Average speed of the runner during the race.

(c) Average velocity of the runner during the race.

5. [image: image13.wmf]An orienteer starts at point A, walks 300 metres north then 400 metres east until point B is reached in a total time of 900 seconds, as shown.
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(a) What is the total distance walked by the orienteer?

(b) What is the displacement of point B relative to point A?

(c) What is the average speed of the orienteer?

(d) What is the average velocity of the orienteer?

6. [image: image15.jpg]


A car drives 15 kilometres east for 12 minutes then changes direction and drives 18 kilometres south for 18 minutes.
What is the average speed of the car, in metres per second?
Homework 2

[image: image16.wmf]
1. Describe what is meant by ‘projectile motion’.

2. A rock is dropped from the top of a cliff. It lands in the sea 2.7 seconds after being dropped. What is the vertical velocity of the rock when it reaches the sea?

[image: image17.wmf]
3. This graph shows how vertical velocity of an object changes with time. Calculate the vertical displacement of the object.

[image: image18.wmf]
4. This graph shows how horizontal velocity of an object changes with time. Calculate the horizontal displacement of the object.
5. A monkey is relaxing in a tree when it sees a hunter climb a nearby tree and take aim with a bow and arrow. The hunter is aiming directly at the head of the monkey.
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The monkey is smart though. It decides to jump out of the tree at the exact moment the arrow is released from the hunter’s bow. 

Assume that the hunter has perfect aim, the monkey has zero reaction time and that air resistance is negligible.

Explain whether the monkey will avoid being struck by the arrow. 
6. A golfer hits a golf ball from the top of a hill with a horizontal velocity of 35 m s-1. The ball takes 3.0 seconds to hit the ground. 
(a) What is the horizontal displacement of the ball when it lands?

(b) What is the vertical velocity of the ball when it hits the ground?

7. A plane is travelling at a constant horizontal velocity of 75 m s-1 when a box is dropped out of it. The box lands on the ground after a time of 15.5 seconds.

(a) What is the horizontal distance travelled by the box during the drop to the ground?

(b) What is the horizontal displacement of the box, relative to the plane when it hits the ground?
(c) What is the vertical velocity of the box when it hits the ground?
(d) In reality, the vertical velocity of the box is around 55 m s-1 when it hits the ground. Explain the difference between this value and your answer to (c).


8. Using Newton’s Thought Experiment, explain how satellites stay in orbit around a planet.

Homework 3
1. What is meant by the following statement:

“The specific heat capacity of water is 4180 J / kg °C.”

2. What is the heat energy required to heat 3.0 kg of water from 20 °C to 80°C?

3. A pane of glass has a mass of 800 g. What is the temperature change of the glass if it is heated by 1000 J of heat energy?
4.  (a) What is meant by the specific latent heat of a substance?
(b) Explain the difference between the specific latent heat of fusion and the   specific latent heat of vaporisation?

(c) Explain the difference between the specific latent heat and the specific heat capacity of a substance?
5. When changing state, the temperature of a substance remains constant even 
 though energy is supplied. What happens to the energy supplied?
Use the following information for the remaining questions:

	
	Water
	Ice

	Specific heat capacity, c
	4180 J kg-1oC-1
	2100 J kg-1oC-1

	Specific latent heat of fusion of water, lf
	3.34 x 105 J kg-1
	

	Specific latent heat of vaporisation of water, lv
	2.26 x 106 J kg-1
	


6. (a) How much energy is required to change 2.6 kg of ice at 0oC into water at the same temperature?

(b) How much energy is required to change 2.6 kg of water at 100oC into steam at the same temperature?
7. How much energy is required in total to change 1.9 kg of ice at -10oC to water at 0oC?

Homework 4

1. An electric kettle has a power rating of 3 kW.

(a) How long should it take to bring 2 kg of water at an initial temperature of      20 oC to the boil?

(b) In practice it take 4.5 minutes.

(i) How much energy is lost to surroundings?

(ii) What is the efficiency of the kettle?
2.
The following graph was obtained when heat a substance at a constant rate:
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(a) Describe what is happening at each stage of the graph.


(b) Give the parts of the graph which correspond to:



(i) the melting point,



(ii) the boiling point of the substance.


(c) Why is DE longer than BC?


(d) Which part indicates the highest specific heat capacity?
3.
Ice cubes, each of which has a mass of 30g, are used to cool a drink. If the freezer is set at -8 oC, how much heat energy will one ice cube remove from a drink as it melts completely?
4. An electric shower heating unit is rated at 240V, 7 kW.

(a) Calculate the mass of water at 50 oC which this shower could deliver each second, if the input temperature is 15 oC.

(b) Solar heating panels were used to raise the input temperature of the water to 35 oC. What heater rating would be need for the shower, in order to heat the same mass of water to the same final temperature?
Homework 5

1. A space shuttle is about to be launched from the surface of the Earth. It has a mass of 7.9 x 104 kg.

(a) What is the weight of the space shuttle at launch?

(b) Describe and explain what happens to the weight of the space shuttle as it gets further away from the surface of the Earth.

2. A space rocket has a mass of 9.0 x 104 kg. What engine thrust is required to make the rocket accelerate at 25 m s-2 at take off?


3. A spacecraft of mass 9000 kg is to re-enter Earth’s atmosphere. Just before re-entry it has a speed of 7500 m s-1. At a point during re-entry, the speed of the spacecraft drops to 700 m s-1. What is the heat energy gained by the spacecraft up to this point in re-entry?

4. A pupil in a physics class makes the following statement:

“The material used to protect space shuttles during re-entry needs to have a low specific heat capacity”.

Do you agree or disagree with this statement? Give a reason for your opinion.

5. A 50 kg piece of space junk orbits the Earth with a speed of 1200 m s-1. It re-enters the Earth’s atmosphere and its speed drops to 400 m s-1. The specific heat capacity of the piece of space junk is 850 J kg-1 °C-1. What is the temperature change of the space junk during re-entry?
6. Satellites which orbit the Earth are of great use to society. Give some examples of everyday use of satellites.

7. The Hubble Space Telescope orbits the Earth and is used to look at far away stars and galaxies. Why does the Hubble Space Telescope get clearer images of space than telescopes on the surface of the Earth?

Homework 6
1. How far is a light year, in metres?

2. Copy and complete this table.

	
	Celestial Body
	Average distance from the Sun / m
	Time taken for light from the sun to travel to body

	(a)
	Earth
	
	8 minutes

	(b)
	Neptune
	4.503 x 1012
	

	(c)
	Proxima Centauri
	
	4.3 years

	(d)
	Betelgeuse
	6.079 x 1018
	



3. On average, Jupiter is around 7.78 x 1011 metres from the Sun. How long does it take for light from the Sun to reach Jupiter?

4. Copy and complete this sequence to show the electromagnetic spectrum in order of increasing wavelength.

5. 
6. Why is it useful to study electromagnetic radiation from stars and galaxies which have wavelengths outside of the visible spectrum?


7. COBE (Cosmic Background Explorer) is a satellite that detects infrared and microwave ‘background’ radiation in space. Why is COBE collecting this data?

8. SETI (Search for Extra-Terrestrial Intelligence) is a group of organisations that study electromagnetic radiation, in particular radio waves, from space. Why are the SETI organisations analysing this data?
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