Yr 12 Physics

Revision of Practical Work/ Some key concepts

Likely HSC questions:

What did you do? Outline an investigation you conducted.

Draw a diagram

What equipment did you use?

Why did you use that equipment? Advantages? Disadvantages?

What alternative methods may have been used?

What safety precautions are necessary (risk assessment)

What is the independent and dependent variable?

What controls are involved?

Describe how the device works (e.g. A.C or D.C.  motor)

What were your observations? Results?

How reliable are your results? Possible sources of error?

What were your conclusions?

Assess the validity of your conclusions.

Check the glossary of key terms - can you apply these to your practical experiences?

Content: Physics Stage 6 HSC Course

9.1
Physics Skills

During the HSC course, it is expected that students will further develop skills in planning and conducting investigations, communicating information and understanding, scientific thinking and problem solving and working individually and in teams. Each module specifies content through which skill outcomes can be achieved. Teachers should develop activities based on that content to provide students with opportunities to develop the full range of skills.

	HSC Course Outcomes
	Content

	A student:

H11.
justifies the appropriateness of a particular investigation plan
	Students:

11.1 identify data sources to:

a)
analyse complex problems to determine appropriate ways in which each aspect may be researched

b)
determine the type of data that needs to be collected and explain the qualitative or quantitative analysis that will be required for this data to be useful

c)
identify the orders of magnitude that will be appropriate and the uncertainty that may be present in the measurement of data

d)
identify and use correct units for data that will be collected

e)
recommend the use of an appropriate technology or strategy for data collection or information gathering that will assist efficient future analysis

	
	11.2 plan first-hand investigations to:

a)
demonstrate the use of the terms ‘dependent‘ and ‘independent‘ to describe variables involved in the investigation

b)
identify variables that needed to be kept constant, develop strategies to ensure that these variables are kept constant, 
and demonstrate the use of a control

c)
design investigations that allow valid and reliable data and information to be collected

d)
describe and trial procedures to undertake investigations and explain why a procedure, a sequence of procedures or the repetition of procedures is appropriate

e)
predict possible issues that may arise during the course of 
an investigation and identify strategies to address these issues 
if necessary

	
	11.3 choose equipment or resources by:

a)
identifying and/or setting up the most appropriate equipment or combination of equipment needed to undertake the investigation

b)
carrying out a risk assessment of intended experimental procedures and identifying and addressing potential hazards

c)
identifying technology that would be used during investigation determining its suitability and effectiveness for its potential role 
in the procedure or investigation

d)
recognising the difference between destructive and non-destructive testing of material and analysing potentially different results from these two procedures


	HSC Course Outcomes
	Content

	A student:

H12.
evaluates ways in which accuracy and reliability could be improved in investigations
	Students:

12.1 perform first-hand investigations by: 

a)
carrying out the planned procedure, recognising where and when modifications are needed and analysing the effect of
these adjustments 

b)
efficiently undertaking the planned procedure to minimise hazards and wastage of resources

c)
disposing carefully and safely of any waste materials produced during the investigation

d)
identifying and using safe work practices during investigations

	
	12.2 gather first-hand information by:

a)
using appropriate data collection techniques, employing appropriate technologies, including data loggers and sensors

b)
measuring, observing and recording results in accessible and recognisable forms, carrying out repeat trials as appropriate

	
	12.3 gather information from secondary sources by:

a)
accessing information from a range of resources, including popular scientific journals, digital technologies and the Internet 

b)
practising efficient data collection techniques to identify useful information in secondary sources

c)
extracting information from numerical data in graphs and tables as well as written and spoken material in all its forms

d)
summarising and collating information from a range of resources

e)
identifying practising male and female Australian scientists, and the areas in which they are currently working and in formation about their research

	
	12.4 process information to:

a)
assess the accuracy of any measurements and calculations and the relative importance of the data and information gathered

b)
identify and apply appropriate mathematical formulae and concepts

c)
best illustrate trends and patterns by selecting and using appropriate methods, including computer assisted analysis 

d)
evaluate the validity of first-hand and secondary information and data in relation to the area of investigation 

e)
assess the reliability of first-hand and secondary information and data by considering information from various sources

f)
assess the accuracy of scientific information presented in mass media by comparison with similar information presented in scientific journals


	HSC Course Outcomes
	Content

	A student:

H13.
uses terminology reporting styles appropriately and successfully to communicate information and understanding
	Students:

13.1 present information by:

a)
selecting and using appropriate text types or combinations thereof, for oral and written presentations

b)
selecting and using appropriate media to present data and information

c)
selecting and using appropriate methods to acknowledge sources of information

d)
using symbols and formulae to express relationships and using appropriate units for physical quantities

e)
using a variety of pictorial representations to show relationships and present information clearly and succinctly

f)
selecting and drawing appropriate graphs to convey information and relationships clearly and accurately

g)
identifying situations where use of a curve of best fit is appropriate to present graphical information


h)
identify examples of the interconnectedness of ideas or scientific principles

	
	

	
	14.2 solve problems by:

a)
identifying and explaining the nature of a problem

b)
describing and selecting from different strategies, those which could be used to solve a problem

c)
using identified strategies to develop a range of possible solutions to a particular problem

d)
evaluating the appropriateness of different strategies for solving an identified problem

	
	14.3 use available evidence to:

a)
design and produce creative solutions to problems

b)
propose ideas that demonstrate coherence and logical progression and include correct use of scientific principles and ideas

c)
apply critical thinking in the consideration of predictions, hypotheses and the results of investigations

d)
formulate cause and effect relationships


THE PRACTICAL PARTS OF COLUMN 3

(WHAT WE DID AND DISCUSSED)

Physics Stage 6 Syllabus

9.2 Space

:

Perform an investigation and 
PRAC 1.1 -'Using a pendulum to 

gather information to determine 
determine g"

a value for acceleration due to 

PRAC TEST – CONICAL PENDULUM
gravity using pendulum motion 

TIMING OF DROPPED BALL
or computer-assisted technology 

DROP MATCHBOX THROUGH DATA 
and identify reason for possible 

LOGGER
variations from the value 9.8 ms-2

• gather secondary



PRAC 1.3 - "Weight values in the solar

information to identify the


system and g" 

value of acceleration due to




gravity on other planets

• perform a first-hand investigation,

CANNON INTERNET SIMULATION

gather information and

analyse data to calculate
,



initial and final velocity,

maximum height reached, range,

APPLE SIMULATION

time of flight of a projectile for a

range of situations by using


DATA LOGGER FOR INITIAL 

simulations, data loggers and


VELOCITY OFF A DESK USING

computer analysis



MARBLE LAUNCHER

• perform an investigation to help

Use of tennis ball – drops straight down

distinguish between non-inertial

when stationary or relative to constant v

and inertial frames of reference

hand (inertial).  Left behind when hand is





accelerating (non-inertial).







Dropping objects from rotating platform.

(ALTERNATIVELY PRAC 5.2)

MOTORS AND GENERATORS

• perform a first-hand



OBSERVE CURRENT-CARRYING 

investigation to demonstrate the

WIRE MOVE IN MAG. FIELD.

motor effect




EXPLORED SMALL DC MOTORS.

• perform an investigation to


MOVE MAGNET THROUGH COIL 

model the generation of an


WHICH IS IN SERIES WITH A

electric current by moving a


MICROAMMETER - PRAC 7.1

magnet in a coil or a coil near a

magnet

• plan, choose equipment or




resources for, and perform a

first-hand investigation to predict

PRAC 7.1

and verify the effect on a 

generated electric current when:

- the distance between the coil

CHANGE DISTANCES

and magnet is varied

- the strengTh of the magnet is

BIG AND SMALL MAGNETS

varied

- the relative motion between


MOVE MAGNET QUICKLY

the coil and the magnet is


AND SLOWLY

varied

• plan, choose equipment or


PRAC 8.2

resources for, and perform a


CONNECT HAND-OPERATED A.C.

first-hand investigation to


GENERATOR TO AMMETER

demonstrate the production of an

- NEEDLE OSCILLATES (OR COULD

alternating current



USE C.R.O. TO SHOW VOLTAGE)

• perform an investigation


PRAC 8.3

to model the structure of a


USE OF INDUCTION COIL – SMALL 

transformer to demonstrate


COIL INSIDE BIG COIL INCREASES

how secondary voltage is


VOLTAGE  (proportional  to no. turns)

produced

• perform an investigation to


PRAC 9.1

demonstrate the principle of an


AC induction motor



* MOVE CONDUCTOR IN MAGNETIC 


FIELD (INDUCES CURRENT)

FROM IDEAS TO IMPLEMENTATION

• perform an investigation and

PRAC 10.1

gather first-hand information to



observe the occurrence of different



striation patterns for different




pressures in discharge tubes

• perform an investigation to

demonstrate and identify properties

PRAC 10.2

of cathode rays using discharge tubes:

– containing a maltese cross


ELECTRONS travel in straight lines

– containing electric plates


They are affected (bent) by E field

– with a fluorescent display

screen





They cause materials to flouresce

– containing a glass wheel and

They have mass.

analyse the information gathered to

determine the sign of the charge on cathode

rays

2. The reconceptualisation of the model of light led to an

understanding of the photoelectric effect and black body radiation

• perform an investigation to


PRAC 11.1 

demonstrate the production and 

INDUCTION COIL PRODUCES RADIO

reception of radio waves


WAVES, SMALL RADIO COULD PICK







UP STATIC FROM SPARKS


3. Limitations of past technologies and increased research into the

structure of the atom resulted in the invention of transistors
• perform an investigation to

model the behaviour of semiconductors,

including the creation of a hole or positive
CHINESE CHECKERS 

charge on the atom that has lost

TO MODEL THIS BEHAVIOUR

the electron and the movement

of electrons and holes in

opposite directions when an

electric field is applied across 

the semiconductor
4. Investigations into the electrical properties of particular metals at different temperatures led to the identification of superconductivity

and the exploration of possible applications
• perform an investigation to demonstrate
BAR MAGNETS IN LAB -

magnetic levitation 
COULD USE LIQUID NITROGEN TO 


SHOW MEISSNER EFFECT




(PRAC 13.2)

ASTROPHYSICS

• identify data sources, plan,

choose equipment or resources


PRAC 14.1

for, and perform an investigation


LIGHT KITS USING CONCAVE 

to demonstrate why it is



MIRRORS TO SHOW 

desirable for telescopes to have


FOCUSSING OF RAYS – MORE 

a large diameter objective lens


LIGHT GATHERED THE

or mirror in terms of both



BETTER!

sensitivity and resolution



VISIT TO TELESCOPE

2. Careful measurement of a celestial object’s position in the sky, (astrometry) may be used to determine its distance

3. Spectroscopy is a vital tool for astronomers

and provides a wealth of information

• perform a first hand investigation to 

PRAC 15.3

examine a variety of spectra produced by

HAND-HELD SPECTROSCOPE

discharge tubes, reflected sunlight or

incandescent filaments

4. Photometric measurements can be used for determining distance and

comparing objects

• perform an investigation to


PRAC 15.4 USE OF COLOURED 

demonstrate the



SLIDES TO OBSERVE LIGHT. 

use of  filters for photometric


Human eye more sensitive to yellow- 

measurements.
green, early photos more sensitive to blue.

5. The study of binary and variable stars reveals vital information

about stars

• perform an investigation


Internet simulation

to model the light curves




of eclipsing binaries using




computer simulation





6. Stars evolve and eventually ‘die’

• present information by plotting

USE WHITEBOARD TO

Hertzsprung-Russell diagrams

PLOT POSITION ON H-R DIAGRAM

for: nearby or brightest stars;


FOR STARS IN CLUSTERS

stars in a young open cluster;


NOTE TURN-OFF POINTS INDICATE

stars in a globular cluster


AGE AND TYPE OF CLUSTER

• present information by plotting

on a H-R diagram the pathways of stars
TEXT

from 0.1 to 10 solar mass during their life
