Template for Two Page Summary for VCE Physics Unit 3
Motion in one and two Dimensions
Laws of Motion

· Rules for Connected Bodies: i) The accel’n is the same for both.  ii) Net Force = mass x accel’n applies to the whole system (tension cancels), as well as each part (Tension now important).  Include a worked example.
· Draw diagrams of components of forces

· Express Forces as ‘F by A on B’

· Draw concept map linking “Force, Mass, Acceleration, Impulse, Momentum. KE, Work Done and Power”.
· Do a typical problem of Work Done by a force such as friction or a tension.

Circular motion

· Acceleration is always inwards towards the centre.  Also include diagram
· Net Force is always inwards towards the centre

· Examples of inward forces: Friction: Force by road on tyre; gravity
· Banked Curves: Draw force diagram, centripetal accel’n is provided by horizontal component of reaction force.  N sin = mv2/r, N cos = mg.

· Vertical circle: Draw a force diagram with weight and reaction forces and acceleration vector for the bottom of loop and two diagrams for the top of loop at both slow and fast speeds.  Do sample calculation for reaction force at the bottom for fall around loop from the top w/o energy loss.

· Use the concepts of weight, apparent weight and apparent weightlessness to describe various scenarios in a vertical circle.

Springs

· Do example where KE is transferred into Spring Potential Energy, ½ kx2.

Projectile motion

· Draw path showing constant weight force down at all points, constant horizontal velocity.  Use different colours.
· Determine initial horizontal and vertical velocities.

· Treat horizontal and vertical aspects separately.  Draw a line down middle of working area.  Left: Horiz (Dist = Vel x Time), Right: Vert (u =, v =, a = - g, t = ? ).
· Assign a direction as positive.

· Do typical problems: Find max height, range, time of flight.
· Do problem from energy point of view.

· Describe/draw effect of air resistance on max. height, range and time of flight.

Collisions

· Momentum is always conserved

· KE is rarely conserved and only when the word “elastic” is used in describing the collision.

· Do worked example with setting out as “Momentum before = Momentum after”

· Use time of impact to determine FAV from p

· Use distance travelled during impact to determine change in KE

· Describe what happens to the momentum when a car hits a tree.

· Describe what happens to the energy when a car hits a tree.
Gravitation

· For satellites: Always start with Net Force= ma.  GMm/r2 = m 4r/T2
· Use R3/T2 = GM/4 to compare satellites.
· Not all objects are satellites in orbit, sometimes object just fall.

· Use the concepts of weight and apparent weightlessness to describe objects in orbit.

· Describe actual weightlessness.

· Use Area under the Graph to calculate energy on an object falling to Earth.  NOTE: Area under Field –Dist graph = Joules per kilogram, whereas Area under Force –Dist graph = Joules.
Electronics and photonics

Diodes, LEDs, LDRs, thermistors and photodiodes

· Draw the circuits for each with typical voltage and current values.

Resistors in Series and Parallel

· Draw circuits

Voltage dividers

· Draw diagram with formula
· Clearly distinguish between R1 and R2
· Explain effect on output voltage if either the top or bottom resistor is a LDR or a thermistor.
Energy transfers and transformations

· Include a written explanation, make it detailed (use text book)

Modulating light by changing the intensity and Demodulation
· Include descriptions.

· Do a diagram of signals.

Voltage amplifiers

· Draw voltage graphs for both inverting and non-inverting amplifiers.
· Mark in on graph the voltage gain

· Sketch input and output voltage signals for both types of amplifiers, and also for clipping and non-clipping.

Only ONE of the following 3 Detailed Studies:

Either a) Einstein’s Special Relativity

· Describe implications of Maxwell’s equations
· Explain method and results of MM expt

· Explain simultaneity (in point form)

· Explain length contraction

· Define proper time and proper length

· Table of common  and speed values

· Explain rest mass, rest mass energy, total mass energy and the new definition of KE.

· Do problems for time dilation and E = mc2
OR b) Materials and their use in structures

Tension, compression and shear

· Give meanings in words or diagram
Stress and Strain

· Give meanings in words or diagram

· Sketch a typical stress strain graph, label axes include units.  Mark in key parts of the graph

· Do problems on gradient and area with emphasis on the units.

· Give meanings of words: stiffness, strength, brittle, ductile, yield, toughness, elastic, plastic

Reinforcement

· Why needed? Give examples
· How done?

Analysis of structures
· Definition of torque
· Three conditions: i) Net horiz forces = zero,

 ii) Net vert forces = zero, and

ii) Net torques about any point =-zero

· Do problem with diagram showing direction of torques about a specific point

OR c) Further electronics

Transformer
· Describe its role.
· Do a turns ratio problem with proper labeling of primary and secondary

AC voltages

· Draw a sine curve on a grid and label peak, peak to peak and rms values

· Define time and voltage scales and put units on axes.  Include common frequency / period conversions.
Diode rectifier

· Draw full wave and half wave rectifier circuits

· Sketch output voltage graphs for full and half wave rectifiers

· Explain which diodes conduct when

Capacitors

· Draw a RC charging circuit and sketch voltage vs time graphs for voltages across C and also R, also current vs time graph.

· Draw a discharging RC circuit and sketch voltage vs time graphs for voltages across C and also R, also current vs time graph.

· Mark in Time Constant, , on all graphs

· Time to (dis)charge approx 5
· Sketch accurate graphs for capacitive smoothing for both small and large ’s.

Ripple Voltage

· Describe effect of changing load resistance, capacity value and input voltage size and frequency.

Voltage Regulators

· Describe their purpose.

· Draw circuit diagram for each type

· Describe behaviour in low and high voltage and low and high current situations.

Heat sinks

· Describe what they do
