Specimen Outcomes for National 5 Physics Unit 3 - Space

	Content
	Outcomes
	Suggested Experiences or Contexts

	a) Vectors
	Learners can explain that a vector quantity is defined by magnitude and direction but a scalar quantity is defined by magnitude only.
Learners have undertaken experiments to verify that force has a direction
Learners have undertaken experiments with forces acting linearly and at right angles
Learners can determine the resultant of systems of forces acting linearly and at right angles
	Triangle of Forces - Newtons and rubber bands etc.
Show diagrammatically 
Learners sitting in a wheely chair and being pushed/pulled by two learners.
IOP Rocket Launcher
Computer simulations (shuttles docking, etc)
Pythagoras and or graphically

	b) Newton’s 2nd Law
	Learners can explain N2 in terms of unbalanced forces. 
Learners have investigated Newton's second law by drawing graphs and establishing the relationship F = ma (where F is the unbalanced force)
Learners can carry out calculations involving the relationship 
F = ma 
Learners can explain that weight is a force and is a planet's pull on an object
Learners can carry out calculations involving the relationship 
W = mg (taking g as 9.8 m/s2) and on other planets
Learners can apply the relationships F = ma and W = mg to rocket launch,  taking consideration of gravitational effects,
	Practical investigation eg using air tracks, trolleys, etc
Measure mass and weight using Newton bathroom scales
Research the value of g for other planets/asteroids/etc
Simulations and/or motor rocket experiments
Lunar landing simulations

	c) Newton's 1st Law
	Learners can explain Newton's 1st law in terms of balanced forces
Learners can explain the motion of objects in terms of Newton's 1st law of motion and explain and the terms friction and terminal velocity 
	Activities involving air track, air puck, trolleys or Data logger
Dropping flat and crushed sheet of paper
parachutes investigation
Glycerine filled measuring cylinders and ball bearings

	d) Newton’s 3rd Law
	Learners can explain Newton's 3rd law 
Learners have researched situations where N3 applies
	Water rockets
Film canister/fizzy tablet rockets
Press ups
Two learners on skateboards pushing each other


Learners can carry out calculations on simple projectile motion from a horizontal launch using d = vt, a = (v-u)/t and 

	speed-time graphs
Learners have researched an artificial satellite of interest (e.g. weather, communications, espionage)  and can explain its:

· Use

· Positioning (how it gets there)

· Height

· Period

· Life span 

	String of pearls experiment (using a facing strobe light to see the separation of projectile motion)
Computer simulation, monkey and hunter
Investigate and calculate 'drop time' and 'time of flight'
Compressed air rocket launcher
Record a video of the rocket launcher and use software to analyse the motion

	

	f) Re-entry
	Learners can describe the energy transformations of an object re-entering a planet’s atmosphere.
Learners can apply the relationships Ek = 1/2mv2 and Eh=mcT to calculations on heat shields and other space related situations.  
Learners can apply the relationship Ew= Fd to spacecraft on controlled landings. 
	DVDs of re-entry (Joe Kittinger was suggested – I have found this.  Could someone check the context and advise? http://www.youtube.com/watch?v=90Y0_iJrRl0&feature=related)
The following are also a possibility:
http://videos.howstuffworks.com/discovery/29426-assignment-discovery-space-shuttle-slowdown-video.htm 
http://videos.howstuffworks.com/science/space-shuttle-program-videos-playlist.htm#video-29170
http://videos.howstuffworks.com/discovery/29426-assignment-discovery-space-shuttle-slowdown-video.htm  

Make a heat shield for the X33: NASA engineering design project

	 g) Cosmology 
	Learners can describe a light year as a unit of distance which is equivalent to the distance that light will travel in 1 year.
Learners can convert a distance in light years into a distance in metres, and vice versa.
Learners have researched the Big Bang Theory and can explain that the Universe: 
· started from a point of extremely dense, hot matter 
· rapidly expanded and is still expanding

Learners can explain that measurements of the mass of our galaxy indicate that there is some mass that we cannot account for that is known as “dark matter”.
By reviewing a television program, book, magazine, website or other suitable information source on space, learners can produce a reasoned argument on some aspect of space of interest to them (e.g. time travel, wormholes, inter-stellar travel, extra-terrestrial life, etc.).

	Research evidence supporting the BB theory

(useful resource: http://www.gcse.com/eb/universe5.htm )

www.schoolsobservatory.org.uk/activ 

or
http://www.windows2universe.org/ 
Suitable sources of information should be very wide and should be of learner’s own choosing–science fiction books/TV programs are acceptable.

	h) Information from Space
	Learners can:

· Explain that different frequencies of light correspond to different colours

· Identify continuous and line spectra by observing visible spectra from various sources

· Use data on emission spectra to identify the elements present in stars

Learners can list and describe radiations that are received from space, i.e.:

· Electromagnetic radiation

· Cosmic radiation (tiny fast particles)

· Neutrino radiation (tiny particles travelling at the speed of light)

NB Should we be mentioning/including the harmful effects of certain frequency groups of emr? JP

This has already been covered to a certain extent in level 3 (SCN 3-11b).  I have no problem including something more specific at this level, e.g.:

Learners can describe the dangers associated with particular areas of the EM spectrum: UV, X-rays, Gamma rays  (CM)

	Make a model spectroscope
(http://www.s-cool.co.uk/gcse/physics/space/revise-it/the-solar-system )

Construct a simple spectroscope from a CD disk and examine common light sources

Use a spectroscope to look at a range of light sources, eg sodium lamp, other gas discharge lamps
Research pulsars, black holes.

Learners may have the opportunity to view the night sky with a telescope.

Life cycle of stars

Radio telescopes, space probes, SETI, etc




