Standard Grade Physics
Space
Homework and Revision Questions
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Name:  __________________________________ Class _____
Homework must be handed in on or before the day it is due.
Read each question carefully

Don’t miss questions out

Use a ruler to complete diagrams and graphs

Remember to show all your working and don’t forget units

Ask for help if you are stuck

Signals from Space
1. Copy and complete the table: 
6
	Term
	Explanation

	
	A massive object in space, consisting mainly of very hot gases, and producing vast amounts of energy.

	
	The nearest star to Earth.

	
	A huge cluster of stars.

	
	The Sun and the nine planets that orbit it.

	
	This moves around a star, held by its gravitational field. There are nine in orbit around the sun.

	
	This is a natural satellite of a planet. The Earth only has one, but some planets have many.


2. a. What is the definition of a light year?
1
b. Proxima Centauri is 4.3 ly away. How far is this in kilometres 
2
3. Draw a diagram of a refracting telescope and label it.
1
4. Copy and complete the following diagrams to show what happens to the rays of light after passing through each lens. Name each lens
2

5. Use a diagram to show how white light can be split to form a spectrum.
Name the piece of equipment used for this.
2
6. List the three primary colours of light in increasing wavelengths
1
7. Copy and complete the electromagnetic spectrum diagram below :
4

8. What detector is used to pick up infrared waves?
1
20 Marks

Space Travel -1
1. A rocket engine is being tested by allowing it to drive a wagon along a track. The mass of the rocket, wagon and fuel is 1000 kg to start with. The effects of friction can be ignored.

a. If the engine provides a thrust of 40 000 N, calculate the initial acceleration of the truck.
2
b. What will be the acceleration when 600 kg of fuel has been used up?
2
2. A spacecraft is deep in space. An astronaut leaves the spacecraft to go to a small artificial satellite nearby. She has a jetpack strapped to her back. The astronaut and her equipment have a mass of 120 kilograms and the jets can exert a constant thrust of 24 N when switched on.

a. Calculate her acceleration when she uses the jetpack.
2
b. Describe her motion once the jetpack is switched off. 
Explain your answer.
3
3. A young boy writing a project for primary school writes “a rocket is pushed upwards because of the gases pushing against the ground”. His older brother, a physics student, points out that this is wrong. What should his project say?
2
4. A teacher shows her class an experiment with a coin and a small piece of paper sealed in a glass tube. When the tube is turned over, the coin drops quickly to the bottom of the tube whilst the feather drops more slowly.

a. Explain why the two objects fall at different rates.
2
b. What is likely to have been the coin's acceleration?
2
c. Suggest a possible acceleration for the feather
2
In a second experiment, the teacher then uses a vacuum pump to remove all the air from the glass tube. When the experiment is repeated now, the results are different.

d. What happens to the coin and paper now? Explain why this happens.
3
Total = 20 Marks
Space Travel - 2
1. Why is the underside of a space shuttle fitted with special heatproof tiles?
2
2. A cannonball is fired from the top of a cliff with a horizontal speed of 50 m/s.

a. What is the horizontal speed of the ball after 2 seconds?
2
b. What is the initial vertical speed of the ball?
2
c. What is the vertical acceleration?
1
d. What is the vertical acceleration?
1
e. Sketch the path taken by the ball
2
f. Explain why the path is this shape.
2
3. A ball is projected from the top of a table. Two graphs of motion are produced

a. How far out from the table did the ball land?
2
b. How high is the table?
2
4. A space shuttle returning to Earth has a mass of 75 000 kg. It is travelling at 7000 m/s.

a. What is the shuttle’s kinetic energy?
2
b. If the tiles that make up the shuttle's outer skin have a mass of 3000 kg, calculate the rise in temperature of the tiles. Assume that no energy is lost to the surroundings (Specific heat capacity of the tiles = 1040 J/kgºC).
2
Total = 20 Marks
Space Revision Questions
1. What does a galaxy consist of?
2. What does the universe consist of?
3. What is a star?
4. What is the nearest star to Earth?
5. What do stars emit?
6. What do all planets orbit?
7. How many planets are there in our solar system and what do they orbit?
8. Name in order the planets in our solar system relative to the star that they are orbiting.
9. What is a satellite?
10. Name the natural satellite around the Earth.
11. What is meant by the term 'light year'?
12. It takes light 8 minutes to travel from the Sun to the Earth.
Calculate the distance from the Sun to the Earth in light years.
13. A refracting telescope has an objective lens and an eyepiece lens.
(a) What type of lens is an objective lens and what purpose does it have?
(b) What type of lens is a an eyepiece lens and what purpose does it have?
(c) If an objective lens of large diameter is used, how will this effect the image produced?
14. The position of an image can be found using ray tracing with a convex lens.
(a) State how three rays can be drawn to find the position of an image in relation to the object.
(b) What type of image is produced by a magnifying glass using ray tracing?
(c) An image is described as real, inverted and diminished. What does this mean?
15. Which object can split white light into different colours?
16. State the colours produced in order from high wavelength to low wavelength.
17. What name is given to this collection of colours?
18. Which colour bends most, red or violet?
19. What is a line spectrum?
20. What information can be found by looking at the line spectrum produced by any source?
21. What does each line in line spectra refer to?
22. What do all waves in the electromagnetic spectrum have in common?
23. How do electromagnetic waves differ?
24. Name all the waves in the electromagnetic spectrum from high wavelength to low wavelength
25. Calculate the frequency of microwaves if they have a wavelength of 2.8cm.
26. Which instrument is used to detect radio waves above the Earth's atmosphere?
27. Why is it most useful to position this instrument above the Earth's atmosphere to obtain information on electromagnetic radiation?
28. Name a detector for each type of radiation in the em spectrum.
29. State Newton's first law of motion.
30. State Newton's second law of motion.
31. State Newton's third law of motion.
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