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form:
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Completing this evaluation is
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support for IOP activities and to
ensure they meet your needs.
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Higher Assignment

e Complete recipe sheet or topic suggestions? - cannot give too much
assistance

e What is appropriate at Higher Level ?

e One or two experiments? |

® Enough results to produce a good graph? l{l? ‘fll) |
49/ |

® Timings - prelim time?
' |
[onight!
IOP Institute of Physics

Scotland

Still to come..

® Possible topics
® Practice investigations




SQA Coursework Assessment Task

our first port of call!

Very detailed - since 2019 Instructions
-| nstructions fOF teachers a nd Iectu rers Teachers and lecturers must exercise their professional respor

report submitted is the candidate’s own work.
-Marking Instructions
-Instructions for candidates

It is recommended that no more than 8 hours is spent on the v
A maximum of 2 hours is allowed for the report stage.
Teachers and/or lecturers must ensure candidates understand
task. The instructions for candidates outline the requirements
teachers and/or lecturers must give these to candidates at the
altered or supplemented by centre-devised materials.

It is not permitted at any stage to provide candidates with a t

Research stage

-
N A :

l‘]:‘ ;1‘1)J' The research stage is conducted under some supervision and c

assessment’ section.

https://www.sqga.org.uk/files _ccc/HigherCATPhysics.pdf IOP Institute of Physics

Scotland



https://www.sqa.org.uk/files_ccc/HigherCATPhysics.pdf
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Programme:
e Potential experiments for assignments
e Some other points to note

IOP Institute of Physics

Scotland



SQA Higher Assignment

The assignment has two stages:

- research '

DY A | );
e RECAP

8 hours of which a maximum of 2

hours is allocated to the reporting
stage

IOP Institute of Physics

Scotland



SQA Higher Assignment

The assignment offers challenge by requiring
candidates to apply skills, knowledge and

understanding in a context that is one or more of the
following:

v unfamiliar

v familiar but investigated in greater depth

v" integrating a number of familiar contexts
So anything goes!

IOP Institute of Physics

Scotland



Practical Ideas - Must be able to generate Numerical Graphable Data

Probably best to stick to these as standards. If you notice several are the same expt but with different titles!

OoDU P&W Electricity
Measuringg s = -at? Finding Planck’s constant EMF by different methods
? \E=V+IrorR:§—r
Measuring gI v? = 2as )\ By diffraction d sind = m A Switch on voltage
Measuring g gsinb =a Inverse Square law (lasers don'’t, Thermistors (timing)
lights do)
Veryfying Equations of motion, | Finding refractive index or critical Capacitors (C=Q/V)
weighing the Earth angle
v sound by interference AC vDC
Wavelength of microwaves by | & f in a capacitor circuit

interference c.f.1 & fin a resistor circuit




Practical Ideas- check out the SQA past papers!

OoDU
Measuring g pendulum (AH?)

P&W

Op amps in inverting mode

Electricity

Capacitors

Area of plates
Distance between plates

Op amps and bandwidth

F on a | carrying wire

Out-of-balance Wheatstonestone bridge
as two potential divider circuits

Mosfet board




https://physicsflashrepo.ovh/

H Experiments - Unit 1 - Mechanics and Properties of Matter

Clickan'nlxtivitv Title Aim of Experiment

pote ntial H Experiments - Unit 2 - Electricity and Electronics

Click on Activity
Below

Measurement of Acceleration To calculate the acceleration of a trolley moving down a siope

Title

Aim of Experiment

Electric Field patterns

To investigate the electric field patterns around two point charges and two parallel plates.

The Cathode Ray Tube

To investigate the path of the electron beam in a cathode ray tube.

e.m.f. and internal resistance with parallel
ircuits

To determine the internal resistance of a battery

Internal resistance of a cell

To determine the internal resistance of a cell.

The balanced Wheatstone Bridge

To find the resistances of unknown resistors.

Measurement of Acceleration To measure the acceleration of a trolley moving down a slope “Activity 01
Measurement of Acceleration To find the relationship between the angle of slope and acceleration ' “Activity 02
Measurement of Acceleration To measure the acceleration due to gravity e a s
= — ~ - Activity 03
Resultant of two forces To compare the resultant of two forces with the single force which produces the same effect
Velocity - time gmphs To obtain the velocity - time graph for a ball thrown upwards and caught ‘Activity 04
Veloc! To abtain the velocity - time graph for a ball thrown upwards and allowed to bounce “Activity 05
!mocny—nme uraphs To obtain the velocity — time graph for a trolley pushed up a slope and allowed to roll back down it 08

Velocity - time graphs
Equations of motion

To calculate the acceleration due to gravity using s = ut +1/2 at?

To obtain the velocity — time graph for a trolley pushed up a slope, allowed to roll back down and bounce against a buffer

The out-of-balance Wheatstone bridge

To investigate the relationship between the current through the limiting resistor and the change in resistance of one
the resistors in the Wheatstone Bridge.

Wheatstone bridge -
ations

Alternating current - peak and r.m.s values

The out-of-balan
aj

t-of-balance condition

To of the

several bridge in the

Mom-cn'"'" (Inelastic To compare the tetal momentum before and after a collision

Projectiles To find the horizontal speed of a projectile
i To calculate the acceleration of a lift
Work done To calculate the work done by the force of friction acting on a trolley moving down a slope

Calibration of a signal generator.
Charge and potential difference for a
capacitor

P . 3
To measure the output frequency of a signal generator using an oscillascope.

Ta investigate the relationship between the voltage across a capacitor and the charge stored on its plates.

Momentum (Elastic col To compare the total momentum before and after a c:

Charging and discharging characteristics for
a capacitor

To observe the variation of the current through, and the p.d. across the capacitor during the charge and discharge
cycle:

Response of resistance in a variable
frequency a.c.circuit.

To establish a relationship between the current through a resistor and the frequency of the a.c. supply.

Current and frequency in a capacitive circuit

Uses of capacitors - a flashing neon lamp.

lationship between the a capacitive circuit and the frequency of the a.c. supply.
To show the principle of operation of a flashing neon lamp.

To establish a

Links 1o othes

Explosions. To compare the total momentum before and after an e:gloslnn
Impulse To calculate the average force exerted by a club on a golf ball
Impulse To compare different times of contact for different balls bouncing on a hard surface
Ise To compare force - time graphs for different collisions.
Densities of solids and liquids To measure and compare the densities of solid and liquid substances.

Activity Density of air To measure the density of air
Activity 184 Pressure and depth in fluids AH H Experiments + AH Exg
Activity 188 Pressure and depth in fluids

Uses of capacitors - d.c. power supply.

To show the effect of capacitors in the production of a smooth d.c. supply from an a.c. supply.

Using a potentiometer

To use a potentiometer to select a range of voltages

Int1w

The Inverting Amifier

To investigate the Op-Amp in the inverting made

Activity.

H Experiments - Unit 3 - Radiation and Matter

Click o tivity Titie Aim of Experiment
Activity 014 Interference of microwaves To investigate a microwave pattern and to find the wavelength of
Activity 118 Interference of microwaves To find the wavelength of microwaves from an interference pattern caused by reflected waves.
Activity 02 of sound To investigate an interference patter produced by two sources of sound.
Actvity 034 interference of laser light To observe an interference pattern produced by laser light.
Activity 04 Compariaon of white light apecira To compare the spectra produced when white light passes through (a) a prism and (b)  grating.
Activity 05 Refractive Index of a perspex block To measure the refractive index n of a perspex biock,
Activity 08 Critical angle of a perspex block To measure the critical angle Bc of a perspex block.
Activity 07 Variation of light "":;‘u’r'g m'l"'g‘::"“"wr”"‘“ point « igate the p between y of light and the distance from the light source.
Achivity 00 The ic effect To compars the effect of white light and w.v. radiation on charged
i Emission spectra To calculate the acceleration of a trolley moving down a slope
Activity Laser beam diameter To measure the beam diameter at various distances from a laser.
Activity Forward and reverse-biased p-n junctions. To measure the variation of current with applied p.d. for  forwa
Activity 12 Photodiods - phatovoltaic mode To measure the frequency of an a.c. suppply using a
1 Forward and reverse-binsed photodiode e T Teverse-biased
i Tt A ScUh G 6 SRaThel SFRAREATISRt | o Ivex gt 0 Toatnahipbarwesn e DAl 5d. 31 he gt . fof 3 WOSFET. a1t Guterine
Ing p.
Activity 15 Half-value thickness To measure the nan-valu: hickness of 5ad for gamina razs

Ta investinate the saturation voltaoe of the On-Amn



A student carries out an investigation to determine the refractive index of a . A student investigates the factors affecting the frequency of sound produced
prism. by a vibrating guitar string.

A ray of manochromatic light passes through the prism as shown. The guitar string is stretched over two supports and is made to vibrate as

not to scale . o Check out ideas from past papers
: guitar string
support

ey BUt don’t use as a source

deviated
e[ | e

incident
ray

not to scale
The angle of deviation D is the angle between the direction of the incident
ray and the deviated ray.

The student varies the angle of incidence & and measures the corresponding

angles of deviation D.

The results are shown in the table. The frequency f of the sound produced by the vibrating string is given by the
relationship

Angle of incidence & (°) | Angle of deviation D (°) 1 [ 15.
30:0 47-0 f=3r u

40-0 381

50-0 37-5
60-0 38-8
70-0 42-5

A wire of length L and cross-sectional area A is shown.

L is the distance between the supports L

where T'is the tension in the string

4 is the mass per unit length of the string.
The resistance R of the wire is given by the relationship
(a) Using the square-ruled paper on Page thirty-five, draw a graph of D

(a) The tension in the string is 49-0N and the mass per unit b
against #. L

string is 4:00 x 10 *kgm . Rzﬂ?
(b) Using your graph state the two values of @ that produce an angle of The distance between the supports is 0-550 m. ’

deviation of 41-0°. h is th istivity of the wire in {2 m.
Calculate the frequency f of the sound produced. where 15 the resistivity of the wire in £1m

Space for working and answer (a) The resistivity of aluminium is 2.8 x 10°%Q m.

Calculate the resistance of an aluminium wire of length 0-82m and
2 O 1 5 Q1 2 !O 1 6 Q1 4 cross-sectional area 4-0 x 10¢m?,

Space for working and answer
(c) Using your graph give an estimate of the minimum angle of deviation

” IOP Institute of Physics
Scotland




13. A student sets up an experiment to investigate the pressure due to a liquid as

shown.
pressure meter
sensor
glass
tube

2018 Q13

liquid

The pressure due to a liquid is given by the relationship
p=pgh

where p is the pressure due to the liquid in pascals (Pa),
g is the gravitational field strength in Nkg ™',

p is the density of the liquid in kg m~3,

and 4 is the depth in the liquid in m.

(a) The student initially carries out the investigation using water.
The density of water is 1-00 x 10° kg m~>.
Calculate the pressure due to the water at a depth of 0-35m.

Space for working and answer

16. A group of students carries out an experiment to investigate the transmission

of light through an optical fibre.

Red light is transmitted through a loop of optical fibre and detected by a

photodiode connected to a voltmeter as shown.

optical fibre

photodiode

[ D

source of red light

incident on it.

The students vary the radius, r, of the loop of the optical fibre and measure
the voltage produced by the photodiode.

The results are shown in the table.

voltmeter

>

RY

Radius of loop (mm) Voltage (V)
5 0-48
10 0-68
15 0-76
20 0-79
30 0-80
40 0-80

(a) Using the square-ruled paper provided on page 38, draw a graph of these

results.

- SQP Q16

The photodiode produces a voltage proportional to the irradiance of light




One experiment v two

One experiment Two experiments

Time to write up (max 2 hours) Two attempts at graphing

Find additional DATA (table or graph) You are the second source

Reduces stress on students Less time searching the web, not limited by
finding data

More able to write up data from two related experiments must

gather extracts for underlying physics

Only one chance to mess up! You will be awarded the mark if one of the
two descriptions is acceptable.

Gather extracts to support the candidate description of underlying physics

One experiment + data source or two experiments but must be the same aim

U.S 2023 appear to push for two experiments but is this right for your students? ' '
IOP Institute of Physics

Scotland



RESEARCH

5 measurements, 5 repeats? Depends on the time to collect repeats AR for 6-12 readings Remember
candidates should repeat measurements not take 5 sets of readings at once!

Scale reading uncertainty for each measurement

Data could be a table or a graph something that allows your aim to be verified.

REPORT

Do not use ifs in your aim where your answer could be yes- see full Ml

Do not use or show a relationships in your aim where your answer might not be able to show a
relationship

An extract must be a direct copy, which can be a printout, photocopy or handwritten (word for word)
and must not be annotated. There is no size limit on an extract, but it must be an extract and not the
full document.

Your extracts can include any formulae or relationships you may need but must not include sample
calculations.

During the report stage you will need to show your understanding by writing your description of the
physics relevant to your aim using your own words.

It is important that you record where you get your data or extracts from in enough detail 0P Institute of Physics
Scotland



Rules

RESEARCH

* Not sending students to websites, so print off the method sheets first

* No feedback to be given on their research, only for health and safety and protection of kit
* Research only from websites, journals and/or books. NOT student notes

* Research can be completed at home

* Individual

REPORT

* Almost exam conditions

« No feedback to be given

« 2 hours max (plus any additions in line with written paper)

» Research only from websites, journals and/or books. NOT student notes
+ Research can be completed at home

* Individual

IOP Institute of Physics

Scotland



HIGHER PHYSICS ASSIGNMENT REPORTING STAGE

L]
TO t a ke I n The reporting stage is conducted under tight conditions

. You should be able to be seen by your teacher

. display materials that might provide assistance are removed or covered
. You must have no access to email the internet or mobile phones

. You must work on your own and in silence

. Your teacher cannot provide assistance of any description

. This can be used to ]
C h e C k Off St u d e n t WO r k I::tillf.; -n’later-ials you are allowed during the reporting stage are listed in

Tick these off and place them in the polypocket.

This palypocket, and its contents must stay with your teacher, it is not
dNa Make sure Slowed ot o ot of e

Item tick
e . s

candidates are only il

Experimental Method sheet

taking in to the write-up

{including any scale reading uncertainties), which may be tabulated; the
table must not have additional blank or pre-populated columns for mean
and derived values

W h at i S a I I Owe d Numerical and/or  graphical data from an

internet/literature source,

which must not include sample calculations

a record of the source of data from the
internet/literature (reference)

httDS://WWW.mrSphVSiCS.CO.Uk/hiq her/WD- extracts from internet/literature sources to support the
. d ipti f th derlyi hysi
content/uploads/2023/12/H-What-I-can-take-in.docx (st not be  drart or nclude s caleutatons)

“Focus on What You Can Do in The Here And Now. " “Stay calm” All the best from vour
teacher.


https://www.mrsphysics.co.uk/higher/wp-content/uploads/2023/12/H-What-I-can-take-in.docx
https://www.mrsphysics.co.uk/higher/wp-content/uploads/2023/12/H-What-I-can-take-in.docx

Higher Assignment - Useful Links

SQA Higher Physics Coursework Assessment Task
https://www.sqa.org.uk/files _ccc/HigherCATPhysics.pd

https://www.understandingstandards.orqg.uk/Subjects/Physics/Higher/Assignment

Some ideas for practical work
https://www.mrsphysics.co.uk/higher/assignments-from-2018/

https://www.youtube.com/watch?v=PAXVkcJLTKk&list=PlLuzo1XZjZIcCUKRFoPBx84W RrJW3pj
HnA&index=17

www.sserc.org.uk/wp-content/uploads/2017/07/Practical physics quide.pdf

IOP Institute of Physics

Scotland


https://www.sqa.org.uk/files_ccc/HigherCATPhysics.pdf
https://www.understandingstandards.org.uk/Subjects/Physics/Higher/Assignment
https://www.mrsphysics.co.uk/higher/assignments-from-2018/
https://www.youtube.com/watch?v=PAXVkcJLTKk&list=PLuzo1XZjZIcUkRFoPBx84W_RrJW3pjHnA&index=17
https://www.youtube.com/watch?v=PAXVkcJLTKk&list=PLuzo1XZjZIcUkRFoPBx84W_RrJW3pjHnA&index=17
http://www.sserc.org.uk/wp-content/uploads/2017/07/Practical_physics_guide.pdf

Detailed marking can be shared in advance but not during report writing

Section

Max
mark

Expected response and marking instructions

7 Conclusion (1 mark)

1

A valid conclusion that relates to the aim and is supported by all the data in the report.

Where no aim has been stated, do not award this mark.

8 Evalu

ation (3 marks)

3

Evaluation of the investigation.
Award 1 mark for each valid evaluative statement supported by appropriate justification, to a maximum of 3 marks.

The evaluative statements could relate to experimental procedures, results, uncertainties or data from an
internet/literature source.

A maximum of 1 of these marks is available for an evaluation of data from an internet/literature source.

9  Structure (1 mark)

1

A clear and concise report with an informative title.

The structure of the report does not need to follow the structure suggested in the marking instructions or
instructions for candidates, but should flow in a logical manner.

https://www.sqga.org.uk/files _ccc/HigherCATPhysics.pdf IOP Institute of Physics

Scotland


https://www.sqa.org.uk/files_ccc/HigherCATPhysics.pdf

A scatter graph is the only appropriate format for presentation of data in this section. Graphs must be

based on the candidate’s experimental data. y
=

Mark computer-generated graphs in the same way as hand-drawn graphs.

Graphs should be of a size that allows the scaling and labelling of the axes, and the accuracy of
the plotting of the data points, to be readily checked.
N

It may not be possible to check the accuracy of plotting if data points are excessively large, minor
gridlines are omitted or the candidate has not used graph paper.

Where a candidate has graphed data from two experiments, both graphs should be marked, and the

mark associated with the higher-scoring graph awarded. )
Y & !
RECAP
A |

https://www.sqga.org.uk/files _ccc/HigherCATPhysics.pdf IOP Institute of Physics

Scotland

h



https://www.sqa.org.uk/files_ccc/HigherCATPhysics.pdf

e Award 2 marks if the candidate includes all appropriate
scale reading uncertainties and correctly calculates
random uncertainties.

e Award 1 mark if the candidate includes all appropriate

scale reading uncertainties or correctly calculates
random uncertainties.

RECAP

IOP Institute of Physics

Scotland

https://www.sga.org.uk/files ccc/HigherCATPhysics.pdf



https://www.sqa.org.uk/files_ccc/HigherCATPhysics.pdf

References..

A citation and reference for a source of internet/literature data or information.

The candidate must cite the internet/literature source within the body of the report and give the reference later in
the report.

Source Reference

Website Full URL for the page(s) with date accessed

The URL ‘www.bbc.co.uk (Feb 2018)’ is not acceptable, but
https://www.bbc.co.uk/education/guides/z9499j6/revision (Feb 2018)

is acceptable.

Journal Title, author,journal title, volume and page number —

Book Title, author, page number and either edition or ISBN

If the candidate includes data from a single experiment, the reference must be to the source of the
internet/literature data relevant to the experiment.

If the candidate includes data from two experiments, the reference must be to a source of information gathered to

assist with the description of the underlying physics.
{CAP
4Q j ' 10P Institute of Physics

Scotland

https://www.sga.org.uk/files ccc/HigherCATPhysics.pdf



https://www.sqa.org.uk/files_ccc/HigherCATPhysics.pdf

“ it or greet
Candidate Guide (pages 20 -26) Ead itorg

Report stage

Producing the report

own work. iced a
or you will be supervised

ur report.

(L
The report must be @
+

: ur report,
roducing yo 0
¢ Whe:.:ve 2 hours to complete y
You
*

relevant data/ information.

Underlying physics
Da

ta collection and of an approach used to collect
handh’ng experimenta| data.

Sufficient raw data from our experiment.
Data from your experiment

» Including any mean
and/or other derived value

[
ICAP’
! S, Presented in a table
l{ -‘ ‘I With haadinge and nnite

= ysc
. q.u

Scotland



https://www.sqa.org.uk/files_ccc/HigherCATPhysics.pdf

Candidate Guide - From course report

“Assighment

There Is evidence that candidates who
follow the ‘instructions for candidates’
section of the coursework assessment
task manage to access the majority of
available marks.”

https://www.sqga.org.uk/files _ccc/2019HCourseReportPhysics.pdf IOP Institute of Physics

Scotland



https://www.sqa.org.uk/files_ccc/2019HCourseReportPhysics.pdf

CAT change log pages....

Published:

June 2020 (version 3.0)

History of changes

+ ‘Instructions’ sub-section:

— clarification that instructions for candidates must not be
altered or supplemented by centre-devised materials

+ ‘Choosing the topic’ sub-section:

— information added that there must be a range of topics
available for candidates to choose from and that
teachers/lecturers must minimise the numbers
investigating the same topic within a class

+ ‘Experimental research’ sub-section:
— candidates can be given only a basic list of instructions for
the experimental procedure and must decide on range,
interval and number of repeats for themselves

Version | Description of change Date
2.0 ‘Instructions for teachers and lecturers’ section: September
2019

RECAP

https://www.sga.org.
uk/files _ccc/HigherC

ATPhysics.pdf

IOP Institute of Physics

Scotland



https://www.sqa.org.uk/files_ccc/HigherCATPhysics.pdf
https://www.sqa.org.uk/files_ccc/HigherCATPhysics.pdf
https://www.sqa.org.uk/files_ccc/HigherCATPhysics.pdf

Course Report 2019

Course report 2019

Subject }\ QS QA

Level Higher

Assignment
The assignment performed in line with expectations.

https://www.sqa.org.uk/files ccc/2019HCourseReportPhysics.pdf

IOP Institute of Physics

Scotland


https://www.sqa.org.uk/files_ccc/2019HCourseReportPhysics.pdf

Course Report 2019

Centres should continue to ensure that candidates have a choice of assignment and
that if candidates are only performing one experiment, they have an opportunity to
find data from literature sources. Whole classes or cohorts investigating the same
topic is not acceptable. Centres are encouraged to give candidates opportunities to
take part in a wide range of practical work before choosing a topic for investigation.
Centres should ensure that candidates can cite and reference their sources correctly.
While a formal citing and referencing system isn’t required, candidates should be
strongly encouraged to follow a system such as the Vancouver referencing system.
Candidates should be made aware that they need to conclude all of their data, both
practical and literature. Where a candidate’s experimental data does not agree with
their literature data, their conclusion should reflect this. Centres should ensure that
candidates are provided with opportunities to develop the necessary skills to

evaluate their data and experimental procedures. l{l.‘ N 'Y
WCAP
49/ f

IOP Institute of Physics
Scotland



Course Report 2019

When referencing their secondary data, many candidates did not cite their
source as well as reference it. When candidates referenced an internet source, a
number did not give the date when the site was accessed. Many candidates did
not write a conclusion that referred to all of their data. Candidates were often
only stating a conclusion about their own experimental data. Some candidates
ignored their experimental data and concluded using only their literature
source. In the evaluation section, candidates did not always supply a justification
for their evaluation. For example, candidates should make it clear why a
suggested experimental change would produce an improvement in their data.
Some candidates are continuing to evaluate the reliability of their literature
source. This does not gain any marks in the revision to the assignment. There is
one mark available for evaluating the data from the literature source but not for

evaluating the source itself. 1{11 Y )
_ . | p ‘l “
https://www.sqga.org.uk/files ccc/2019HCourseReportPhysics.pd 4« j IOP Institute of Physics

Scotland



https://www.sqa.org.uk/files_ccc/2019HCourseReportPhysics.pdf

Understanding Standards -updated

Home > Subjects > Physics > Higher > Assignment > Intreduction

Higher Physics - assignment
Seleclasubject v Assignment 2023 (All links open as PDF files)

National & Candidate 1: To determine Planck's Constant Evidence
Higher

. Candidate 2: Determining Internal Resistance of an Electrical Supply Evidence
¥ Question paper

» Assignment Candidate 3: To find out the relationship between the peak voltage of an A.C supply and Evidence
its D.C equivalent voltage

Advanced Higher

Candidate 4: The inverse square law of irradiance Evidence
. Presentations
httDS://WWW. understandmqstandards,orq .uk/ Webinars Candidate 5: Verifying the refractive index of water Evidence
Subjects/Physics/Higher/Assignment s Commentaries

Additional resources for
sessions 2020-22

Assignment 2018 (All links to PDF files)

Candidate 1 - Mass of the earth Candidate Commentary
evidence
Candidate 2 - Batteries Candidate Commentary (Revised March
evidence 2023)
Candidate 3 - Switch on Voltage Candidate Commentary (Revised March
evidence 2023)
Candidate 4 - Thermistors Candidate Commentary
evidence
Candidate 5 - Simple Pendulum Candidate Commentary (Revised March
evidence 2023)
Candidate 6 - Verification of an Equation of | Candidate Commentary
Motion evidence
Candidate 7 - Measuring g Candidate Commentary H
evidence hySICS

Scotland


https://www.understandingstandards.org.uk/Subjects/Physics/Higher/Assignment
https://www.understandingstandards.org.uk/Subjects/Physics/Higher/Assignment

Understanding Standards - candidate evidence

Candidate 6 evidence (Verification of an
Equation of Motion)

y;-‘%tt—_o\ L,-/j Chia, Ff.q;*uw ..‘-d- ﬂ"ﬁf-ikﬂ-\.
Bwa  Jm l.]t"""‘) & W‘h G Gpoton Vi by 2an

Prinea t:“_a:ju:“ i the ATde ¢ ;’ 'tijﬂ % velet, 1] el
C
l'\ \,"CLI\J:] C&M rn_% j,u_m LL td Ay, o I P L'fknl‘a,s} iy

. RECAP

V  Th one twnda ¢

V
T o U 1 7 G

https://www.understandingstandards.org.uk/Higher imaqes/phvsics/thsicsHiqherAssiqnment2018-1QCandidate|W_§nstitute of Physics

Scotland


https://www.understandingstandards.org.uk/Higher_images/physics/PhysicsHigherAssignment2018-19Candidate6.pdf

Understanding Standards - candidate evidence

Commentary on candidate 6 evidence (Verification of an
Equation of Motion)

The evidence for this candidate has achieved the following marks for each section of this course assessment component.

Section Expected Maximum Mark Commentary
response mark awarded
1 Aim An aim that 1 1 The candidate's aim clearly describes the purpose of
describes clearly the investigation.

the purpose of the
investigation.

2 Underlying physics An account of 3 2 The candidate has defined acceleration and has
physics relevant to correctly derived the relationships
the aim of the
investigation. s= L.ht+%m2 and v’ =u® +2as

This is at an appropriate level. The symbols used are
not defined but are standard symbols.

To be a good account, the candidate could have
? ‘ ) ' described how the apparatus measures speed and
4 2 1 | acceleration, and compared v* = 2as to the equation fo
a straight line, highlighting the significance of the

gradient and intercept. .
IOP Institute of Physics
httos://www.understandinastandards.ora.uk/Higher imaaes/phvsics/PhvsicsHiaherAssianment2018-19Commentarve.pdf  Scotland



https://www.understandingstandards.org.uk/Higher_images/physics/PhysicsHigherAssignment2018-19Commentary6.pdf

Possible investigations - Photos, no aims!

Possible Higher Assignment topics

LEDs. Wavelength of light emitted (Possible internet data?)

Background physics

Apparatus

Planck's constant apparatus
Voltmeter

Ammeter

Power supply

RECAP

https://docs.google.com/document/d/1Th7QbHgPmMgXKRM1teDUmu6TIEUilhyWibhKvb6aaxoRnQ/edit

IOP Institute of Physics

Scotland


https://docs.google.com/document/d/1h7QbHqPmqXKRM1teDUmu6TlEUilhyWibhKv6aaxoRnQ/edit

Image searches - “all” vs “image search”

av T Al TTTT T rramens Ty parraey we axvas prean
Geactunt « * 4 Intacesl maistance vermiral pd, AV 152 : = LanE e

[ ——m mmm m e e e e e e e e e e e — - = — 1 1 1
About 804,000,000 results (0.40 seconds) L L] e TSSEE A5 120 \
S EIEIAEIEILaSiRIIIEIIR 1 ety

w0

Vostage W
-

If we connect a load across the battery, the voltage
across the terminals drops. This drop in voltage is

 Intercapt = emé of thee coll

caused by the internal resistance of the battery. We B
can calculate the internal resistance if we take

1
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readings of the open-circuit voltage and the voltage

, . . @ Mr Toogood Physics ~ NUSTEM £ A Cyberphysics Page
across the battery's terminals with a load attached. Mr Toogood Physics - EMF and inte... EMF and Internal Re... A Cyberphysics Page
> SparkFun Learn SR e
https:/flearn.sparkfun.com » tutorials » internal-resistance i
-------- 29 e
10 e

Measuring_Internal Resistance of Batteries - SparkFun Learn

©® About featured snippets « Jl Feedback

People also ask

I

I

L Caw

1 4% nonms R O 08w
1

I

e Cutet
What is the result of the internal resistance of a cell? v o time
: Battery University = NUSTEM @ Chegg
What is the conclusion of the internal resistance experiment? . pw does Internal Resistance affect ... EMF and Internal Resist... Experiment on Internal Resistan

IOP Institute of Physics

Scotland

What is the average internal resistance of a 1.5 V cell? v



If time permits - practice assignment?

Slope force - twoways? | RIECAP

. . . Demonstrate second experiment using hanging
Higher Assignment preparation _——

All read instruction for candidates (10 mins) With results

Allow class to discuss both experiments including
possible evaluation points and uncertainties

H H i 71
Give all class topic “Forces on a slope” and a|  pefore report stage.

protractor etc.

Look at specimen reports from SQA
|

Write up report individually in test conditions on lined paper and graph paper with
Class to use textbook(page 28) or website ey e candidate quide,

| e both sets of raw data and

i e textbook page and website excerpts.

i e Peer review sheet (not allowed in assessed write up)

Carry out practical and obtain raw data.

https://docs.google.com/document/d/1X4Sol7RbQi10Ui5Jk4-VEKWDvwzfIbQD9APUS|3uw-Q/edit
IOP Institute of Physics

Scotland



https://docs.google.com/document/d/1X4SoI7RbQi1OUj5Jk4-VEKWDvwzfIbQD9APUSj3uw-Q/edit

Slope force - Specimen results exemplify uncerts

A

Cc

\Slope force using hanging weight results

ARMU
Average (unrounde
Angle 1 Angle 2 Angle 3 angle d ARMU F
Mass (g) | (degrees) | (degrees) | (degrees) | (degrees) | Max | Min | (degrees)) | (degrees) | [
100 11 12 11 11 12 11 0.33 0
150 17 16 17 17| 17| 16 0.33 0
200 24 25 23 24| 25| 23 0.67 1
250 28 30 28 29| 30| 28 0.67 1
300 34 36 35 35| 36| 34 0.67 1
44 42 44| 47| 42 1.67 2

https://docs.google.com/spreadsheets/d/1PLgTGRVccGMFebCJp-2Ny9Nabgo8jVKIULMd3-Sn1zg/edit#qid=0

IOP Institute of Physics

Scotland


https://docs.google.com/spreadsheets/d/1PLqTGRVccGMFebCJp-2Ny9Nabgo8jVKfULMd3-Sn1zg/edit#gid=0

Raw Data — what can go in!

distance Irradiance (units) distance Irradiance (units)
(m) average (m)
0.200 57.0 65.8 55.2 57.9 59.0 0.200 57.0 65.8 55.2 57.9
0.250 38.2 36.4 39.7 38.4 38.2 0.250 38.2 36.4 39.7 38.4
0.300 25.6 24.9 25.4 25.8 25.4 0.300 25.6 249 25.4 25.8
0.400 14.9 15.5 15.5 16.2 15.5 0.400 14.9 15.5 15.5 16.2
0.600 7.8 7.5 7.6 7.7 7.7 0.600 7.8 7.5 7.6 7.7
0.800 5.3 5.2 5.3 5.0 5.2 0.800 8.5 5.2 5.3 5.0
1.000 4.0 3.5 3.2 3.4 S 1.000 4.0 3.5 3.2 3.4
Can’t take

This is what can

be taken in, notice

there are no blank
unpopulated

tables

Students can have plotted a graph during the experimental phase, but this must not be taken in to the
reporting stage. Good practice to do this for any experiment

calculated values
in e.g. averages



Possible table (after write-up)

An example of a final table but
sample calculations should be

given in the analysis to show
how these were calculated

Control+tilda accent grave (the
key above the tab) reveals the
formula in a table

distance
(m)
0.2

0.25
0.3
0.4
0.6
0.8

1

1/d?
(m)
=1/(A3*A3)
=1/A4"2
=1/A5"2
=1/A6"2
=1/A7"2
=1/A8"2

=1/A9"2

57

38.2

256

14.9

7.8

5.3

4

65.8

36.4

24.9

15.5

7.5

5.2

3.5

d

istance 1/d?

(m) (m™)
0.200 25.0
0.250 16.0
0.300 11.1
0.400 6.25
0.600 2.78
0.800 1.56
1.000 1.00

Irradiance (lux)

55.2

39.7

254

15.5

7.6

5.3

3.2

57.9

38.4

258

16.2

7.7

3.4

average

=AVERAGE(C3:F3)
=AVERAGE(C4:F4)
=AVERAGE(C5:F5)
=AVERAGE(C6:F6)
=AVERAGE(C7:F7)
=AVERAGE(C8:F8)

=AVERAGE(C9:F9)

Irradiance (lux)

average
57.0 65.8 55.2 57.9 59.0
38.2 36.4 39.7 38.4 38.2
25.6 249 254 25.8 254
14.9 15.5 15.5 16.2 15.5
7.8 7.5 7.6 7.7 7.7
5.3 5.2 5.3 5.0 5.2
4.0 5] 3.2 3.4 5]

AR
(lux)
=(MAX(C3:F3)-MIN(C3:F3))/COUNTA(C3:F3)

=(MAX(C4:F4)-MIN(C4:F4))/COUNTA(C4:F4)
=(MAX(C5:F5)-MIN(C5:F5))/COUNTA(C5:F5)
=(MAX(C6:F6)-MIN(C6:F6))/COUNTA(C6:F6)
=(MAX(C7:F7)-MIN(C7:F7))/COUNTA(C7:F7)
=(MAX(C8:F8)-MIN(C8:F8))/COUNTA(C8:F8)

=(MAX(C9:F9)-MIN(C9:F9))/COUNTA(C9:F9)

AR % uncertainty

(lux) (%)
2.7
0.8
0.2
0.3
0.1
0.1
0.2

% uncertainty
(%)

=H3/G3*100
=H4/G4*100
=H5/G5*100
=H6/G6*100
=H7/G7*100
=H8/G8*100

=HA/20*100

0O =~ =2 N=2DN B



irradiance /lux

A graph to show the inverse square law for a point source
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Using Excel for SQA work

1.

https://www.m

rsphysics.co.uk/advanced/proje

ct-2019/

https://www.m

rsphysics.co.uk/bge/using-

excel/

https://www.m

rsphysics.co.uk/advanced/wp-

content/uploac

s/2020/06/Excel-Tables-

Hookes-Law-AF

-EXTENSION-2020.pdf (last one

goes up to AH,

out parts are ok for higher)


https://www.mrsphysics.co.uk/advanced/project-2019/
https://www.mrsphysics.co.uk/advanced/project-2019/
https://www.mrsphysics.co.uk/bge/using-excel/
https://www.mrsphysics.co.uk/bge/using-excel/
https://www.mrsphysics.co.uk/advanced/wp-content/uploads/2020/06/Excel-Tables-Hookes-Law-AH-EXTENSION-2020.pdf
https://www.mrsphysics.co.uk/advanced/wp-content/uploads/2020/06/Excel-Tables-Hookes-Law-AH-EXTENSION-2020.pdf
https://www.mrsphysics.co.uk/advanced/wp-content/uploads/2020/06/Excel-Tables-Hookes-Law-AH-EXTENSION-2020.pdf

You must include scale reading uncertainties for all the measurements you have
made in your experiment, and calculate the random uncertainty in your repeated
measurements.

If you carried out two experiments, you should include the uncertainties in the
measurements from both experiments. Both sets of uncertainties will be marked,
and you will be awarded the mark for the better set.

Make sure the examples you use are for SQA at Higher Level. Other methods
might be equally correct but won’t get students the marks!

https://www.mrsphysics.co.uk/higher/uncertainties/
https://www.youtube.com/watch?v=50H6gR5iFVA

IOP Institute of Physics

Scotland


https://www.mrsphysics.co.uk/higher/uncertainties/
https://www.mrsphysics.co.uk/higher/uncertainties/
https://www.mrsphysics.co.uk/higher/uncertainties/
https://www.youtube.com/watch?v=5oH6qR5iFvA

Uncertainties

This was a great little table given in resources for the 2000 Higher Still Higher. |
think this still works to show scale reading uncertainties

Uncertainties must be stated for all the measuring instruments used. For most
experiments a mean should also be calculated together with the approximate
random uncertainty.

Please use the table below to help you record your uncertainties.

Scale comment % uncertainty random uncertainty
reading _ )
uncertainty [if needed] [if needed]

(name of x) = (value) half see readings table,
unit smallest

max - min_used

scale
division No. of readings
(name of y) =+ (value) one in last Not done, only two

unit digit readings taken



Some of the References | couldn’t show you in the talk!

Elactricily and Electronics

adiation and Matter 'hysics Flash Repo

Important: this site has moved to a new domain: physicsflashrepo.ovh. Access via the .cyou
domain will end on 21/01/2024

This site uses fuffle.rs to serve Flash Learning Physics swf files created by John Sharkey and Freezeray swf files created by S. Wilkinson.
Please read this whole page before using!

Please note ruffle.rs is still in development. The swf content served here mostly works but there are known issues

4 |NS |H |AH | Hexper |AH | Motion Grapher | Physics 2.15 - Animations | Int1 | Int2 |oidH |old AH | Revised H | Miscellaneous |
Freezeray | Links 10 other animations

Conditions of use:

= The swi files and content hosted may not be further distributed for remuneration.

* The Flash Learning Physics sw files created by John Sharkey and content hosted may be accessed by schools in Scatiand only.
+John Sharkey walves his copyright on the swf files and content on the above conditions.

* Freezeray swi files crealed by S. Wilkinson and are hosted with permission.

[ Y DR R,

https://www.understandingstandards.org.uk/Subje

cts/Physics/Higher/Assignment

https://www.focuseducational.com/a-level-

physics-required-practicals/

https://filestore.aqga.org.uk/resources/physics/AQA

-7407-7408-SUG-P2.PDF

https://physicsflashrepo.ovh/

https://www.mrsphysics.co.uk/higher/wp-

content/uploads/2023/09/A-GUIDE-TO-

Assignments-2023.pdf



https://filestore.aqa.org.uk/resources/physics/AQA-7407-7408-SUG-P2.PDF
https://filestore.aqa.org.uk/resources/physics/AQA-7407-7408-SUG-P2.PDF
https://filestore.aqa.org.uk/resources/physics/AQA-7407-7408-SUG-P2.PDF
https://filestore.aqa.org.uk/resources/physics/AQA-7407-7408-SUG-P2.PDF
https://filestore.aqa.org.uk/resources/physics/AQA-7407-7408-SUG-P2.PDF
https://filestore.aqa.org.uk/resources/physics/AQA-7407-7408-SUG-P2.PDF
https://physicsflashrepo.ovh/
https://www.mrsphysics.co.uk/higher/wp-content/uploads/2023/09/A-GUIDE-TO-Assignments-2023.pdf
https://www.mrsphysics.co.uk/higher/wp-content/uploads/2023/09/A-GUIDE-TO-Assignments-2023.pdf
https://www.mrsphysics.co.uk/higher/wp-content/uploads/2023/09/A-GUIDE-TO-Assignments-2023.pdf

|IOP Scotland Teacher Network

Please complete this short
evaluation form:

https://forms.office.com/e/SauaTs3UAs
Completing this evaluation is
important to help ensure continued

support for IOP activities and to
ensure they meet your needs.

IOP Institute of Physics

Scotland



|IOP Scotland Teacher Network - Online

Early Career Teacher TeachMeet
19:30-20:30, Wednesday, 13 December 2023

Using Al in Physics Education
16:30-17:30, Wednesday, 17 January 2024

Alternative Pathways in Physics
19:30-20:30, Wednesday, 31 January 2024



m Home Important Dates Registration Programme Exhibition Location Contacts

49" Stirling Physics
Teachers Meeting

23 May 2024
Stirling Court Hotel, Stirling, Scotland

" £ anteet ¥
2 RERS L .



IOP New Contact List

Register for our new email list:
www.iop.org/education/sign-up-learning-skills-community

| LZ_ |
N
Member Logln
@ ) Ecucstion
S ign u p to o u r I ea rn i ng The Institute of Physics has worked for many years to support
those involved with physics teaching.
& ]
and SKI I Is co m m u n Ity Please complete the relevant form below sign up to our learning

and skills community

IOP Institute of Physics
Scotland



http://www.iop.org/education/sign-up-learning-skills-community
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