Module 1          Forces and Electricity
	Content
	In
	Comments

	Physical Quantities and Units
	  
	  

	1
Physical quantities

All physical quantities understood as consisting of a numerical magnitude and unit. SI base units: mass, length, time, current, temperature, amount of substance.
	2.1
	  

	2
Scalars and vectors

Addition and resolution of vectors (coplanar examples only, and resolution into perpendicular components only).
	3.3
	  

	Mechanics
	  
	  

	Static forces
	  
	  

	3
Equilibrium of forces

Treated vectorially: a closed polygon of forces as a condition for equilibrium.
	3.4
	Including free-body diagrams.

	4
Couples 

Couples, torques, moments of forces. 
Equilibrium of bodies under the action of coplanar forces tending to produce rotation. 
Centre of gravity (centre of mass).
	3.5
	  

	Kinematics
	  
	  

	5
Motion in a straight line (N3.2d)
Interpretation of velocity and displacement 
graphs for motion with uniform and non-uniform acceleration. Knowledge and use of kinematic equations for uniformly accelerated motion.
	3.1

3.2
	3.1 shows graphs and rates of change.

3.2 covers ‘suvat’ equations.

	6
Projectiles 

Treated by resolution of velocities. 
Independence of vertical and horizontal motion. 
Simple problems, excluding air resistance and confined to single bodies.
	3.10
	Independence of horizontal and vertical motion.

(3.9 deals with 1D free fall.)

	Dynamics
	  
	  

	7
Newton's laws of motion

Leading to the concepts of momentum, force and mass. Knowledge and use of the equation F = ma. Friction as a force opposing motion.
	3.15

3.20 – 3.27
	3.15 gives a background to the mechanical universe.

3.20 – 3.27 provide a number of detailed examples showing applications of Newton’s Law.

	8
Momentum

Definition of momentum. Knowledge and use of  p = mv. Use of the impulse-momentum equation  mv – mu = Ft.
	3.22
	3.22 introduces momentum in the context of the 2nd Law.

	9
Energy

Potential energy: knowledge and use of change in gravitational potential energy, mg(h. Kinetic energy: knowledge and use of 1/2mv2. Principle of conservation of energy.
	3.11

3.12

3.13
	3.11 introduces the concept of energy and its conservation.

3.12 covers work done by a moving force.

3.13 shows expressions for KE and (gravitational PE derived from work done.

	Electricity
	  
	  

	10
Currrent, transport of charge

Current as the flow of charged particles;
knowledge and use of I = (Q/(t. Derivation, knowledge and use of I =nAve, where n is the number density of charge carriers in a single-carrier system. Typical carrier drift speeds.
	4.1

4.2
	  

	11
Potential difference and electromotive force

Knowledge and use of V = W/q, V = P/I. 

The volt as joule per coulomb. Definition of e.m.f. (details of sources not required).
	4.4, 4.8
	  

	12
Resistance, resistivity

Relationship between current, voltage and resistance: Ohm's law. Knowledge and use of R = V/I, R = l/A, P = I2R.  Ohmic and non-ohmic behaviour. Simple one-dimensional resistivity calculations. 
	4.3,

4.7,

4.8
	  

	Qualitative effects of  temperatures on resistance of metals and a negative temperature coefficient (NTC) thermistor. Knowledge of the existence of internal resistance of sources (details of cells, and of measurement of internal resistance, not required). Condition for maximum power transfer to external circuits.
	4.2, 4.7, 4.9

10.14, 10.15
	4,2 4.7, 4.9 for component characteristics.

10.14, 10.15 for semiconductor theory.

	13
Direct current circuits 

Conservation of charge and energy in simple d.c. circuits. Knowledge and use of R = R1 + R2 +R 3 and 1/R = 1/R1 + 1/R2 + 1/R3. Application to simple series and parallel circuits, including shunts and multipliers.
	4.5

4.6

4.11
	  

	14
Potential divider 

Use of the formula Vout = R1Vin/(R1 + R2).Effect of loading on Vout.
	4.10
	  


 

