Year 13 Physics Scheme

 2004

The following achievement aims and achievement objectives are taken from the “Physics in the New Zealand Curriculum” document published in 1994.

Achievement Aims

In their study of physics, students will use their developing scientific knowledge, skills, and attitudes to achieve the following aims.

1.
Students will develop:

(a) an understanding of concepts, principles, and models in physics;

(b) the ability to use concepts, principles, and models to explain physical 

phenomena, systems and devices;

2.
Students will appreciate:


(a) the nature of theories and models in physics;


(b) how physics and physics-based applications impact on society  and are 

influenced by the needs and attitudes of people;

3.
Students will develop practical investigative skills and attitudes to:


(a) determine relationships, patterns, and trends in physical phenomena,

systems, and devices;


(b) identify and explain applications of concepts and principles in physics.

Achievement Objectives 

In the content areas listed below students can:

8.1
(a) demonstrate an understanding of concepts, principles, and models, 

e.g. ,rotational inertia, resonance;

(b) apply concepts and principals to explain physical phenomena, systems, and devices, e.g., resonant circuits, nuclear reactors;
8.2
(a) appreciate the power and limitations of theories and models in physics, e.g., approximations in Young’s interference, limitations of the Bohr theory;

(b) analyse developments in physics and physics-based applications and the influence of society on them, e.g., the development of the laser and its use in medicine, solar cell technology;
8.3
(a) carry out practical investigations to determine relationships, patterns, and trends in physical systems, e.g., how period varies with length in the simple pendulum, factors affecting moment of inertia;
(b) carry out practical investigations to identify and explain applications of physical concepts and principles, e.g. capacitance in camera flash units, wave motion in musical instruments.

NOTE: Refer to pages 42 and 43 of “Physics in the New Zealand Curriculum” for the achievement objectives for investigative skills.
Internally Assessed Achievement Standards

The skills covered in P 3.1 and P 3.2 are relevant to all areas of physics so the teaching of these skills are not really confined to particular units of work. Instead, these skills are continually built on throughout the school year. Assessment of these achievement standards are as follows:

P 3.1  Carry out a practical physics experiment that leads to a mathematical relationship
Term 1: Week 8 Formative and Term 2: Week 7 Summative
P 3.2  Process uncertainties in data and graphs

Term 1: Week 8 Formative and Term 2: Week 7 Summative
	Unit title: 

Graphing & Uncertainties
	Time Allowance: 2 weeks

	Curriculum Content


	Assessment: Term 1: Week 8 Formative and Term 2: Week 7 Summative

	Achievement Standard

Physics 3.2 

Process uncertainties in data and graphs  

Credits: 2              Assessment: Internal

This achievement standard requires the use of mathematical techniques to process uncertainties in data and the use of graphical techniques to process uncertainties in gradients.

	Text book references

Physics Alive (Campbell)

ESA Year 13 Physics Study Guide: (Howison) Chapter 1 

Senior Physics: (Castle) Chapter 1  



	Student Learning Outcomes

At the end of the unit students can:

· Identify the difference between precision and accuracy.

· Identify the possible sources of uncertainty in a given situation.

· Record appropriate uncertainties when taking measurements.

· Use vernier callipers and micrometers correctly.

· Use the correct number of significant figures when stating a numerical answer.

· Use rules for combining uncertainties. (particularly in practical situations)

· Describe the relationship between two variables in words and mathematically from a graph.

· Find the uncertainty in the slope for a linear graph.
	Homework References

ESA Year 13 Physics Study Guide: Chapter 1 

Senior Physics: Chapter 1

Physics Problems for Form 7 – Chapter 1 p1

	
	Possible Practical Learning Experiences

· Uncertainties - Finding the density of a microscope slide

· Graphical analysis – focal length of a convex lens (refer to Senior Physics)

	
	Other Resources/Comments

Two sites to use when you need a “fill in” when you have a shortened lesson:

Practise with significant figures:

http://lectureonline.cl.msu.edu/~mmp/applist/

sigfig/sig.htm

Practise with reading vernier callipers:

http://www.vjc.moe.edu.sg/academics/dept/physics_dept/

applet/vernier/vernier.htm





	Unit title: Waves
	Time Allowance: 4 weeks

	Curriculum Content

 Diffraction, Young’s interference, diffraction gratings, interference of sound;

Graphical description of travelling and standing waves, factors affecting the speed of waves in elastic media, beats;

Doppler effect for a stationary observer

(Optional Content: Polarisation, thin film interference, phasor analysis of interference; Doppler red shift and the expanding universe, Doppler effect for a moving observer, production and nature of laser radiation)


	Assessment: Week 6 Term1 Test and Exam Week 8 Term 3.

	Achievement Standard 

Physics 3.3 

Demonstrate understanding of wave systems

Credits: 4              Assessment: External

This achievement standard involves knowledge and understanding of phenomena, concepts, principles and relationships related to wave systems, and the use of appropriate methods to solve related problems.
	Text book references

Physics Alive
ESA Year 13 Physics Study Guide: 

Ch 9, 10 & 11 

Year 13 Write-on Notes: Topics 4 & 5                                  Senior Physics: Chapter 5  p152-197 

	Student Learning Outcomes

Prior knowledge of the following is required:

· Give examples of transverse(electromagnetic spectrum) & longitudinal(sound) waves and know how they are propagated.
· Use the following terms correctly: Wavelength, ( (m), Amplitude, A (m),Frequency, f (Hz), Period, T (s) , phase

· Draw the resultant wave when two waves are superimposed.

At the end of the unit students can:

· Understand the causes of constructive & destructive interference

· Use the terms node and antinode correctly.

· Understand diffraction of waves.

· Understand the importance of Young’s expt.

· Solve problems involving Young’s expt for both electromagnetic and sound waves.

Standing Waves

· Understand how standing waves are formed.

· Use the terms nodes, antinodes, harmonics, overtones, fundamental, resonance correctly. 

· Draw appropriate diagrams of standing waves in pipes and strings.

· Solve problems involving standing waves in pipes and strings.

Beats

· Understand how beats are formed and know how to find the beat frequency

Diffraction Grating

· Recognise a diffraction grating

· Use the diffraction grating formula to solve problems

· Understand the different effects produced by double and multiple slits.

Doppler Effect

· Understand what the Doppler Effect is and how it is formed.

· Draw the Doppler Effect diagram 

· Solve problems using the Doppler Effect formula.

	Homework References

ESA Year 13 Physics Study Guide

Senior Physics -Test yourself p173-175, p198-201    

                         - Problem solving p202-205

Physics Problems for F 7 – Ch18 p37 

NOT Q1 to Q3 or Q11, Ch 19 p40, Ch 21 p 44                                          

Bursary – 2001 Q4, Q5 & Q6, 2000 Q9 & Q10, 1999 Q5 & Q6, 1998 Q9 & Q10.

	
	Possible Practical Learning Experiences

· Superposition of waves (including beats)

· Musical Instruments

· Standing waves in strings

· Standing waves in pipes

· Young’s Experiment

· Diffraction Grating



	
	Other Resources/Comments




	Unit title: Translational Motion
	Time Allowance: 2½ weeks

	Curriculum Content

(Optional Content: Conservation of momentum with respect to centre of mass motion)
	Assessment: Week 5 Term2 Test and Exam Week 8 Term 3.

	Achievement Standard

Physics 3.4 

Demonstrate understanding of mechanical systems

Credits: 6              Assessment: External

This achievement standard involves knowledge and understanding of phenomena, concepts, principles and relationships related to translational, circular and rotational motion, and simple harmonic motion, and the use of appropriate methods to solve related problems.

	Text book references

Physics Alive: Chapters 7 & 8

ESA Year 13 Physics Study Guide: Chapter 2 

Year 13 Write-on Notes: Topic 1

Senior Physics: Chapter 2  



	Student Learning Outcomes

At the end of the unit students can:

· Solve problems involving change in momentum and conservation of momentum (including the use of vectors)

· Calculate impulse using (p   or using    F(t

· Calculate the position of the centre of mass of a system from a reference point,

· Calculate the velocity of the centre of mass using the concept of total momentum

                            total time

· Describe translational motion with words, equations or graphs.


	Homework References

ESA Year 13 Physics Study Guide 

Senior Physics -Test yourself p44-46

                        - Problem solving p 71 Q1 and Q2

Physics Problems for Form 7 – Chapter 2 p3 and Chapter 3 p5

Bursary – 2001 part 1 Q2, 2000 Q2 & part 2 of Q4, 1999 Q2 (f), (g) & (h).



	· 
	Possible Practical Learning Experiences

· Use Video Point Analysis Software

· Linear air track (if time)



	· 
	Other Resources/Comments

Video Point Analysis Software

Video – “Collisions”




	Unit title: 

Rotational Motion & Forces
	Time Allowance: 4 weeks

	Curriculum Content

Circular motion under the influence of two or more forces, e.g., conical pendulums, around banked corners etc;Kinematics equations for rotational motions;

Rotational inertia, relationship between torque and angular acceleration, rotational energy;

Angular momentum and its conservation;

Newton’s Law of Gravitation and the idea of a gravitational field, satellites in circular orbits;

(Optional Content: Kepler's Laws; Gravitational potential energy in a radial field, escape velocity, the event horizon of a black hole.) 


	Assessment: Week 5 Term2 Test and Exam Week 8 Term 3.

	Achievement Standard

Physics 3.4 

Demonstrate understanding of mechanical systems

Credits: 6              Assessment: External

This achievement standard involves knowledge and understanding of phenomena, concepts, principles and relationships related to translational, circular and rotational motion, and simple harmonic motion, and the use of appropriate methods to solve related problems.
	Text book references

Physics Alive: p112, 37,145,153,154,158 

ESA Year 13 Physics Study Guide: Ch 3, 4, & 5

Year 13 Write-on Notes: Topic 2 

Senior Physics: Ch 3 p75-95, forces Ch 2 p47-67

	Student Learning Outcomes

At the end of the unit students can:

Rotational Motion

· Convert between radians and revolutions.

· Use the basic formulae for (, (, ( , and use the correct units.

· Use linear and rotational kinematic equations of motion.

· Convert between linear quantities land rotational quantities e.g. 

· s , v , a , and ( , (, (.

· Describe rotational motion in terms of 

· an angular displacement/time graph,

· an angular velocity/time graph,

· an angular acceleration/time graph

· Read any of the graphs listed above in order to obtain a specified quantity or to describe the motion taking place.

· Use ( = Fr to measure torque.

· Describe the effect of a torque in terms of the angular acceleration produced. 

· Use ( = I( to analyse rotational motion.

· Explain the relationship between rotational inertia and (a) mass  (b) mass distribution and shape.

· Find angular momentum using L = I(  or  L = mvr. 

· (know when to use each formula)

· Understand the concept of conservation of momentum when there is no external torque and use this concept in rotational problems.

· Use 
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 (rotational kinetic energy)

· Use the idea of conservation of energy in rotational problems. (including rolling objects down a slope) 

Forces

· Use vector diagrams where necessary to help solve various problems.

· Use free-body force diagrams to find the resultant force for an object. 

· Use Newton's Law of Gravitation and the formula for centripetal force to describe the force on a satellite.

· Use Newton's Law of Gravitation with the formula for centripetal force to find the velocity or acceleration on a satellite. (Find the centripetal force or acceleration for any object moving in a circle)
	Homework References

ESA Year 13 Physics Study Guide

Senior Physics -Test yourself p96-98, p107-108

                        forces p68-70

                      - Problem solving p109-111 

                        forcesp72 Q3,4,5

Physics Problems for F 7,Ch 4 p7, Ch 5 p9, 

                        Ch6 p10,Ch7 p13

Bursary – 2001 Q1 & part 2 Q2, 2000 Q1 & Q4, 1999 Q1, Q2 & Q4, 1998 Q1, Q2 & Q4.

	
	Possible Practical Learning Experiences

· Rotational turntable – Calculating (
                                    - Torque and (
· Investigating turning - Bicycle wheel

                                     - Yoyo

· Rotational Inertia – rolling cylinders down a slope

· Conservation of L (rotational turntable and smart pulley)



	
	Other Resources/Comments

Video Point Analysis Software
Cross –curricular links: 

Year 13 PE – Biomechanics




	Unit title: SHM
	Time Allowance: 3 weeks

	Curriculum Content

 Kinematic equations for simple harmonic motions;

Dynamics of simple harmonic motion, and conservation of energy in simple harmonic motion

(Optional Content: Addition of simple harmonic motions)


	Assessment: Week 5 Term2 Test and Exam Week 8 Term 3.

	Achievement Standard 

Physics 3.4 

Demonstrate understanding of mechanical systems

Credits: 6              Assessment: External

This achievement standard involves knowledge and understanding of phenomena, concepts, principles and relationships related to translational, circular and rotational motion, and simple harmonic motion, and the use of appropriate methods to solve related problems.
	Text book references

Physics Alive

ESA Year 13 Physics Study Guide: Ch 6, 7 & 8

Year 13 Write-on Notes: Topic 3 

Senior Physics: Chapter 4  p112-142

	Student Learning Outcomes

At the end of the unit students can:

· Describe and find the frequency, period and angular frequency of S.H.M.

· Determine whether a motion is S.H.M. using  

.

· Describe the conditions (features of) S.H.M. 

· (in terms of acceleration or restoring force)

· Analyse S.H.M. using a reference circle. (timing can start in any position)

· Use phasors to draw a displacement/time, velocity/time or acceleration/time graph.

· Use a phasor diagram to represent the phase difference between displacement, velocity, and acceleration for a S.H.M.

· Describe where maximum values of quantities like displacement, velocity and acceleration occur in a S.H.M.

· Use the following formulae:

· 


,



· 


 and corresponding formulae if the displacement starts in a different position.

· Calculate maximum values of displacement, velocity, and acceleration using:

· 


 , 

, 


· Understand and use the following terms correctly, restoring force, damping, natural frequency, forced oscillations & resonance

· Describe practical situations involving S.H.M. such as a spring, pendulum, tides etc.

· Use 

 and 

correctly
· Use conservation of energy ideas to solve problems.

	Homework References

ESA Year 13 Physics Study Guide

Senior Physics -Test yourself p130-132, p143-144     

                         - Problem solving p145-149

Physics Problems for F 7 – Ch 8 p15

Bursary – 2001 Q3, 2000 Q3, 1999 Q3, 1998 Q3.

	
	Possible Practical Learning Experiences

· Mass-spring system

· Simple pendulum (relationship between T and length of pendulum)

	
	Other Resources/Comments

Video Point Analysis Software

	Unit title: D.C. Electricity
	Time Allowance: 4 weeks

	Curriculum Content

 Uniform electric fields and work done on charges that move in them, motion of a charged particle in a uniform field, potential difference, the electron volt;

Capacitance, the capacitor and its practical forms; 

Rectifers and capacitors in DC power supplies;

(Optional Content: Kirchhoff’s Laws; Operational amplifier circuits and logic circuits)


	Assessment: Week 5 Term3 Test and Exam Week 8 Term 3.

	Achievement Standard 

Physics 3.6 

Demonstrate understanding of electrical systems

Credits: 5              Assessment: External

This achievement standard involves knowledge and understanding of phenomena, concepts, principles and relationships related to DC circuits, capacitance, electromagnetic induction, AC circuits, and the use of appropriate methods to solve related problems.
	Text book references

Physics Alive

ESA Year 13 Physics Study Guide: 

Ch 12, 13 & 14

Year 13 Write-on Notes: Topic 6

Senior Physics: Chapter 6 p207-253 NOT  p229-236

	Student Learning Outcomes

At the end of the unit students can:

· Define a volt as work done on a charged particle moving in a uniform electric field

· Write down the factors that determine resistance (including drawing these relationships on graphs), explain what resistivity is.

· Explain the difference between the EMF of a battery and its terminal potential.

· Include the internal resistance of the battery in any voltage or current calculations 

· Use Kirchhoff’s Laws to find voltages and currents in  more complicated circuits. 

· Describe the construction of basic capacitors using terms such as dielectric, non-polar, polar, electrolytic, variable, metal plates, electrolyte.      

· Explain the basic function of a capacitor in a DC circuit and draw current/time graphs or voltage/time graphs for a capacitor as it is charging or discharging. Relate the time constant to these graphs and also calculate it.

· Use the basic capacitance definition in problems  
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· Find the total capacitance in series and parallel situations.

· Use the capacitor construction formula to calculate unknowns or to determine  relationships (including drawing these relationships on a graph)

· Use Ep = (QV to calculate the energy stored in the electric field between the plates of a capacitor
	Homework References

ESA Year 13 Physics Study Guide

Senior Physics -Test yourself p237-239, p254-256     

                         - Problem solving p257-261     

                           NOT Q4 p 259

Physics Problems for F 7 – Ch 11 p23, Ch 12 p25

Bursary – 2001 Q7 & Q8, 2000 Q5 & Q6, 1999 Q7 & Q9, 1998 Q5 & Q6.                                   



	
	Possible Practical Learning Experiences

· Setting up circuits and using a digital multimeter to take readings (revision)

· Internal resistance of a dry cell

· Kirchhoff’s Laws

· Capacitance construction

· Charging a capacitor 

· Discharging a capacitor



	
	Other Resources/Comments




	Unit title: Electromagnetism
	Time Allowance: 2 weeks

	Curriculum Content

 Idea of flux, Faraday’s Law, induced voltage in a coil rotating in a uniform magnetic field;

self and mutual inductance, the transformer;


	Assessment: Week 5 Term3 Test and Exam Week 8 Term 3.

	Achievement Standard 

Physics 3.6 

Demonstrate understanding of electrical systems

Credits: 5              Assessment: External

This achievement standard involves knowledge and understanding of phenomena, concepts, principles and relationships related to DC circuits, capacitance, electromagnetic induction, AC circuits, and the use of appropriate methods to solve related problems.
	Text book references

Physics Alive 

ESA Year 13 Physics Study Guide: 

Ch 15, 16 & 17

Year 13 Write-on Notes: Topic 7 

Senior Physics: Chapter 7  p262-293



	Student Learning Outcomes

At the end of the unit students can:

· Use ( = BA  to calculate magnetic flux

· Describe Faraday’s Law in terms of a changing magnetic flux which creates an induced voltage. Use V = (( to calculate induced voltage.              (t    

· Describe Lenz’s Law in terms of an induced magnetic field which opposes change in the applied magnetic field.

· Use Lenz’s Law to predict the direction of an induced current caused by a changing magnetic flux.

· Explain the basic function of an inductor in a DC circuit and draw current/time or voltage/time graphs as current is building or dropping in a circuit. 

· Relate the time constant to these graphs and calculate the time constant.

· Understand which factors affect the size and direction of the induced voltage across an inductor.

· Use the basic inductor definition in problems (including self inductance, mutual inductance and energy stored)

· Describe the operation of a transformer in terms of magnetic flux which is shared by a primary coil and a secondary coil.

· Understand the use of transformers in the transmission of electricity in NZ


	Homework References

ESA Year 13 Physics Study Guide

Senior Physics -Test yourself p280-282, p294-295     

                         - Problem solving p296-299

Physics Problems for F 7 – Ch 13  p28, Ch 14 p29

Bursary – 2001 Q9, 2000 Q7, 1999 Q10, 1998 Q7.                             



	
	Possible Practical Learning Experiences

· Investigating a generator

· Investigating a transformer



	
	Other Resources/Comments




	Unit title: A.C. Electricity
	Time Allowance: 3 weeks

	Curriculum Content

 Idea of RMS equivalence, relationship between voltage and currant in AC circuits containing resistors, capacitors, and inductors, LCR series resonant circuits;

(Optional Content: Simple radio receiver and AM modulation)


	Assessment: Week 5 Term3 Test and Exam Week 8 Term 3.

	Achievement Standard Physics 3.6 

Demonstrate understanding of electrical systems

Credits: 5              Assessment: External

This achievement standard involves knowledge and understanding of phenomena, concepts, principles and relationships related to DC circuits, capacitance, electromagnetic induction, AC circuits, and the use of appropriate methods to solve related problems.
	Text book references

Physics Alive

ESA Year 13 Physics Study Guide: Ch18  & 19

Year 13 Write-on Notes: Topic 8 

Senior Physics: Chapter 8  p300-334

	Student Learning Outcomes

At the end of the unit students can:

· Define the relationship between rms power, rms voltage, rms current and their corresponding peak values 

· Recall that the mains electricity supply in NZ has an rms voltage of 230-240V and a frequency of 50 Hz.

· Compare the energy dissipation in a resistor carrying direct current and alternating current; root-mean-square values

Capacitors in AC

· Describe the different action of a capacitor in a DC and an AC circuit

· Define the reactance of the capacitor. (Also factors affecting reactance)
· Describe phase difference between AC voltage and AC current in a capacitor.
· Calculate the rms voltage and current in an AC capacitor circuit.
Inductors in AC

· Define the reactance of an inductor.(Also factors affecting reactance)

· Describe the phase difference between AC voltage and AC current in an inductor.

· Calculate the rms voltage and current in an AC inductor circuit.

RC  and RL circuits

· Describe the phase difference between the capacitor voltage/inductor voltage and resistor voltage (and circuit current) 
· Use a phasor  diagram to calculate voltages. 
· Calculate current.

LCR and resonance

· Describe the resonance of a tuned LCR circuit in terms of minimum reactance and maximum current. (relate to tuned radio)

· Use a phasor diagram to calculate voltages.
· Calculate the resonant frequency of a tuned circuit .(even when not given a formula !)
· Note the similarities between energy oscillations to an LCR circuit and SHM.
Impedance

· Calculate impedance in any of the above circuits.
	Homework References

ESA Year 13 Physics Study Guide
Senior Physics -Test yourself p321-323, p335    

                     - Problem solving p336-341

Physics Problems for F7, Ch15 p31, Ch16 p34

Bursary – 2001 Q10, 2000 Q8, 1999 Q8, 1998 Q8.

	
	Possible Practical Learning Experiences

· Using an oscilloscope correctly

· Relationship between D.C. and A.C. (resistor power, rms and peak values)

· Rectification

· Capacitor in AC (reactance)

· Inductor in AC (reactance)

· Voltages in RC circuits

· Oscillations in an LC circuit



	
	Other Resources/Comments




	Unit title: Atomic & Nuclear Physics
	Time Allowance: 4 weeks

	Curriculum Content

 Atomic line spectra, idea of the photon, Bohr model of the hydrogen atom; 

Photo-electric effect, wave/particle duality of light;

Binding energy, nuclear reactions, mass/energy conservation.

(Optional Content: Relativity; Strong nuclear force and models of the nucleus.)


	Assessment: Week 2 Term4 Test

	Achievement Standard 

Physics 3.5

Demonstrate understanding of atoms, photons and nuclei

Credits: 3              Assessment: External

This achievement standard involves knowledge and understanding of phenomena, concepts, principles and relationships related to of atoms, photons and nuclei, and the use of appropriate methods to solve related problems.
	Text book references

Physics Alive

ESA Year 13 Physics Study Guide: Ch 20 & 22

Year 13 Write-on Notes: Topic 9

Senior Physics: Chapter 9  p343-396 NOT p360-363

	Student Learning Outcomes

Prior knowledge of the following is required:

· Be familiar with fission and fusion reactions and their applications (nuclear power plants etc)

· Analyse nuclear collisions in terms of their kinetic energy and momentum.

· Use conservation of linear momentum, charge, nucleon number and mass-energy for nuclear reactions ideas to solve problems (fission; fusion; alpha, beta and gamma decay).

At the end of the unit students can:

· Define binding energy of a nucleus in terms of the energy needed to split a nucleus into its separate nucleons.

· Use the term mass deficit correctly.

· Use E = mc2 to calculate the energy released in a nuclear reaction.

· Use the concept of binding energy per nucleon to define the stability of different nuclei.

· Describe the basics of quantum theory in terms of photons and the photoelectric effect.

· Use Einstein’s formula for the photoelectric effect to solve calculations (be familiar with electron volts)

· Use  E = hf to calculate a photon’s energy.

· Discuss the wave-particle duality of electromagnetic radiation.

· Appreciate quantisation of energy and discrete atomic levels in an atom

· Describe emission and absorption spectra in terms of a photon’s interaction with an electron and the subsequent possible electron transition between energy levels or ionisation

· Analyse spectral lines of the Paschen, Balmer, and Lyman series using Rydberg’s formula.

· Describe the assumptions and drawbacks of Bohr’s theory of the hydrogen atom. 
	Homework References

ESA Year 13 Physics Study Guide 

Senior Physics-Test yourself p357-8, 381-2, 397-8 

                     - Problem solving p399-403 NOT Q3 

Physics Problems for F7 – Ch22 p45, Ch23 p46, 

                                            Ch24 p 48

Bursary – 2001 Q11 & Q12, 2000 Q11 & Q12, 1999 Q11 & Q12, 1998 Q11 & Q12.

	
	Possible Practical Learning Experiences

· Photoelectric effect

· Observing line spectra (spectrometer and gas discharge tubes)

	
	Other Resources/Comments

Video – “Electron Arrangement in Atoms”

Cross –curricular links: Year 13 Chemistry
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