NSW Year 11

Finding
Physics

a comic guide
with student activities

i

Wendy Pan
Illustrated by Cheylon Devine



Second edition published 2026

First edition published 2024

© Wendy Pan and Finding Physics, 2024, 2026

Author: Wendy Pan
Illustrator: Cheylon Devine
Editor: Harmoni Kwok

Answers checked by:

Typesetting:

Harmoni Kwok

Wendy Pan

Images: All photographs were taken by or on behalf of the author. All diagrams

were created by the author. Drawings were created by Cheylon Devine.

Cover design: Cheylon Devine

ISBN: 978-1-7637082-1-1

Copying for educational purposes

The Australian Copyright Act 1968 (the Act) allows a maximum of one chapter or 10% of the
pages of this book, whichever is the greater, to be copied by an educational institution for its
educational purposes provided that the educational institution has given a remuneration notice to
Copyright Agency Limited (CAL).

Copying for other purposes
Except as permitted under the Act, no part of this book may be reproduced, stored in a retrieval

system or transmitted in any form or by any means without the prior written permission of the
publisher, Finding Physics.

Disclaimer

The author has sought to provide activities and content to address the outcomes in the Physics
Stage 6 Syllabus (2027) published by the NSW Education Standards Authority (NESA). Students
and teachers are advised to refer to the current NESA syllabus to ensure they have adequately
addressed its required outcomes.

This book contains suggestions for practical activities. Teachers and students are advised to
conduct a risk assessment prior to any practical activity. The publisher and author bear no
responsibility for any injury that may occur when attempting activities mentioned in this book.

Get in touch

To provide feedback on this book or support the author’s next Finding Physics
project, please visit:

www.findingphysics.com.au



Contents
Part 1: Mechanics in 1D

1.1 Describing MOTION ...ttt sesseens 2
1.2 Describing motion, distance and displacement..........cccocveeevvvececeecnenna, 5
1.3 Numeracy basics for speed calculations..........cooeeeveeeeeeeeererieseeene, 7
1.4 Speed and VELOCITY ...t et nas

1.5 Motion diagrams for constant VeloCity .........ccceeeeeeeeeececenseceecee,

2.1 Uniform acceleration and frames of reference........c.cocceveverievrrrennnn.

2.2 UNiform acCeleration ...t sesssssssssssessssssssssssenns

2.3 Visualising acceleration
3.1 What makes a good experiment?....................
3.2 Experimental skills and errors.........covevereunnee.
3.3 LIiNEAI FEQIESSION ...ttt ettt bbb s bbb anans
3.4 Experimental skills - g using pendulum .........cccoeeveeeeeeveeeeeeeeeeeenns
3.5 Experimental skills - g using drop time ..o
4.1 MOtION GraphS...cu ettt bbbt a b nene
4.2 Motion graphs With VECLOIS ...
B.1 FOPCES ottt b ettt b bbb s b eb s s s sees
5.2 INtroduction 10 fOrCES ...ttt
5.3 Skydiving and air reSiStanCe........ccceeveeeeeeeeeeeeeeeeeee e
5.4 Forces case study - Air reSiStancCe......cceeeeeeeveceeseee e
5.5 Mass and WeIGNT ...t
5.6 Forces and constant acceleration ...
5.7 Experimental skills - FOrCes ...t
5.8 Forces on two or more objects
5.9 Harder force problems — Set 1
5.10 Harder force problems — SEt 2 ...
6.1 Friction and the perfect SN0 ...
B.2 FIICHION .ttt ettt s s st
6.3 Experimental skills - FriCtion ......ccooeeeiiieeeeee e

Part 2: Mechanics in 2D

7.1 VECLOIS IN 2D ettt sttt
7.2 FOICES IN 2Dttt s s sesenes
7.3 SUDLrACtiNg VECLOIS ...ttt ssssenns
7.4 Resolving vectors
7.5 Adding more than two vectors............ccccueueeee.
7.6 Inclined planes .......eeeeeenneeeeeeeeee s
7.7 Experimental skills — Inclined plane
8.1 Relative motion — whose right? ... 104
8.2 Relative Motion iN LD ...t
8.3 Relative Motion iN 2Dt
9.1 Work, €nergy and POWET ...ttt sesssssssasasseaas
0.2 WOTK .ttt ettt s s s b s s s s s s s st
9.3 Gravitational potential @Nergy ...
9.4 KINELIC ENEIGY ettt se st b bt sean
9.5 Energy transformations ...
9.8 POWET .ttt ettt bttt bbbttt
9.7 Sl units, dimensional analysis and prefixes
10.1 Momentum on skates
10.2 Momentum........cccceuueee.
10.3 FOrce-time graphs ...ttt v e snnes
10.4 Conservation of MOMENTUM.....cc.covrrieieiceree e eaes
10.5 Elastic and inelastic ColliSIONS ........ccveerirririserirseseess e



Part 3: Electricity and magnetism

11.1 Electrostatic — the force of Life ...
11.2 Charging ObJECES ... es
11.3 MEASUNNG CRAIGE ..ottt s et
11.4 ELeCtroStatiCc fOrCE ...ttt
11.5 Visualising electric fieldS.....oreeeereeeeeeeeeeee s
11.6 Electric field strength........cccccoeeeeeeeieceeene,

11.7 Electrical potential energy ......cceevevveeeerennns

11.8 Voltage and work in electric fields
12.1 ELECENIC CIFCUILS ottt eeneaes
12.2 CirCUIT DASICS..uvivieeeeeeceetetete ettt bbb saes
12.3 Voltage and CUITENT.....c.ccrreieeceeeie ettt sssses
12.4 Resistance, ohmic and non-ohmic conductors........cceeeeeveeeeveeeenee. 193
12.5 Experimental skills — Resistance and resistivity ......ccccoevevevveenennnne. 197
12.6 Electrical energy and POWET ........ceeeeeeeeieieeeeecesee e sseeeens 199
12.7 SErIES CIMCUILS vttt eeaeaees 202
12.8 Parallel CirCUILS ..ottt 207
12.9 Mixed Circuit Problems ... ...t seessees 211
13.1 Magnetism and finding true North ... 215
13.2 Magnetic fields around permanent magnets.........ccoeeevrereveennen. 217
13.3 Magnetic fields around currents
13.4 Magnetic field strength.......cee s
13.5 Magnetic materials and electromagnet cores.......ccooveevvvrrecennenn. 228

Part 4: Waves

14.1 RidiNg the WaAVES.......o ittt ees
14.2 DESCriDING WaAVES.....ccouririeiirieirecisiisisses sttt sass s s ssssesssanes
14.3 TIMING WAVES ..ottt b b s s bebens
14.4 WaVE SPEEMU.....ocueeciceee ettt b st s b s
14.5 Graphing tranSVerse Waves.........eeeeineeeeeseseesesssssssssssssssesesns
14,6 SOUNT WAVES ...ttt ss st ssssssssssssssesesesesnsaes
14.7 Light and electromagnetiC WaVves .........ccvveerenereenenenereeeeeeeeeenenes
14.8 Comparing energy in sound and light
15.1 Inverse square law

15.2 Reflection.......coeeeveveneeee

15.3 SUPEIPOSITION ..ottt naes
15.4 Standing Waves 0N SEHNGS ...ttt
15.5 Interference from tWO SOUICES.......coeeeeeiriereeeeeeeeee s
15.6 DIffraction ..ttt as
15.7 DOPPLEr €ffECt ...t
15.8 RErACHION .t es
15.9 Angle of refraction..... s
15,00 LENSES .ttt sttt s s s s s senns
15,11 DiSPEISION ..ucuueieieiririieetereieeeeees sttt asas e eassssssssesesessseseresasasansnes
15.12 Total internal refleCtion ... s

ASWEES............oooeeeeeeeeeeeeeeee ettt ettt as ettt es st e e s e e seseeaens 289





