Unit 1                Physics at work, rest and play
	Content
	In
	Comments

	The sound of music (1/MUS)
	  
	  

	Learning outcomes
Students should be able to:
	  
	  

	( understand and use the terms amplitude, frequency, period, speed and wavelength
	6.1
	  

	( recall and use the wave equation v = f(
	6.1
	  

	( recall that a sound wave is a longitudinal wave which can be described in terms of the displacement of molecules or changes in pressure
	6.2
	  

	( recognise and use the expression v = ((T/() for the speed of a wave on a string or wire
	6.14
	  

	( use graphs to represent transverse and longitudinal waves, including standing waves
	6.1, 6.2, 6.15
	  

	( explain and use the concepts of coherence, path difference, superposition and phase
	6.7, 6.8
	  

	( explain what is meant by a standing wave, how such a wave is formed, and identify nodes and antinodes
	6.15

6.16, 6.17
	6.15 covers basic ideas – also fundamental and harmonic on a string.

6.16 and 6.17 cover standing waves in air columns, musical instruments, electrons in atoms.

	( identify the physical factors (eg length, tension, mass per unit length) which affect the pitch of a musical note produced by a string and by a pipe, and hence explain how the pitch may be controlled
	  
	  

	( distinguish between analogue and digital signals
	13.1

13.6
	  

	( use ray diagrams to trace the path of light through an optical system
	6.21
	  

	( understand and use the terms focal length, power (of a lens), critical angle
	6.21

6.6
	  

	( explain how the behaviour of light can be described in terms of waves and photons
	6.3
	  

	( explain atomic line spectra in terms of transitions between discrete energy levels.
	6.12
	  

	Technology in space (1/SPC)
	  
	  

	Learning outcomes
Students should be able to:
	  
	  

	( describe electric current as the rate of flow of charged particles and recall and use the expression (Q = I(t
	4.1, 4.2
	  

	( recall and use the expression V = W/Q
	4.4
	  

	( define and use the concepts of emf and internal resistance and distinguish between emf and terminal potential difference
	4.4
	  

	( recall and use the fact that resistance is defined by R = V/I and that Ohm’s Law is a special case when I ( V
	4.3
	  

	( recognise and use the relationships between current, voltage and resistance, for series and parallel circuits, and appreciate that these relationships are a consequence of the conservation of charge and energy
	4.3, 4.5
	  

	( recall and use the expressions P = VI, W = VIt; and derive and use related expressions (eg P = I2R)
	4.8
	  

	( recall and use the fact that the maximum power transfer from a source of emf is achieved when the load resistance is equal to the internal resistance
	  
	  

	( recognise and use the expression (E = mc((
	7.9
	  

	( explain the principles involved in a continuous flow technique to measure thermal energy transfer
	7.9
	See example 2.

	( recognise and use the expression % efficiency = [useful energy (or power) output/total energy (or power) input] x100%
	3.14
	Power and efficiency.

	( recall that the resistance of metallic conductors increases with increasing temperature and that the resistance of NTC thermistors decreases with increasing temperature
	4.7
	  

	( explain, qualitatively, how changes of resistance with temperature may be modelled in terms of lattice vibrations and number of conduction electrons.
	4.2, 4.7
	  

	Higher, faster, stronger (1/HFS)
	  
	  

	Learning outcomes
Students should be able to:
	  
	  

	( distinguish between scalar and vector quantities and give examples of each
	3.3
	  

	( resolve a vector into two components at right angles to each other by drawing and by calculation
	3.3
	  

	( combine two coplanar vectors at any angle to each other by drawing, and at right angles to each other by calculation
	3.3
	  

	( construct displacement/time and velocity/time graphs for uniformly accelerated motion
	3.1
	  

	( determine the slope and area of a graph by drawing and (in the case of a straight-line graph) by calculation
	  
	  

	( identify and use the physical quantities derived from the slopes and areas of displacement/time and velocity/time graphs, including cases of non-uniform acceleration
	3.1
	  

	( recall and use the expressions v = (x/(t and a = (v/(t
	3.1
	  

	( recognise and use the kinematic equations for motion in one dimension with constant velocity or constant acceleration
	3.2
	  

	( recognise and make use of the independence of vertical and horizontal motion of a projectile moving freely under gravity
	3.10
	  

	( recall and use the relationship F = ma in situations where mass is constant
	3.21
	  

	( recall and use the independent effect of perpendicular components of a force
	3.4
	  

	( understand and use the concept of work in terms of the product of a force and a displacement in the direction of that force, including situations where the force is not along the line of motion
	3.12
	3.11 gives background to the concept of energy.

	( calculate power from the rate at which work is done or energy is transferred
	3.14
	  

	( recall and use the relationship Ek = ½ mv2 for the kinetic energy of a body.
	3.13
	KE derived from work done by a moving force.

	( recall and use the fact that the strength of a gravitational field is g = F/m and hence that weight W = mg
	3.6

5.3
	3.6 includes density and centre of mass.

	( recall and use the relationship (Egrav = mg(h for the gravitational potential energy transferred near the Earth’s surface
	3.13

5.4
	3.13: derived from expression for work.

5.4 at advanced level.

	( apply the principle of conservation of energy to examples involving gravitational potential energy and kinetic energy.
	3.13
	5.4 at advanced level.


 

