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How has IB Physics changed?

A no longer comprised of several lab
reports, just one 10 hour paper

New topic: Nature of Science
Only one option instead of two



IB Students
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Assessment

Component Overall weighting Approximate Duration
(%) weighting of (hours)
objectives (%)
142 3
Paper 1 20 10 10 1
Paper 2 36 18 18 2V
Paper 3 24 12 12 1%
Internal 20 Covers objectives 10
assessment 1,2, 3and 4
Fersonal Exploration Analysis Evaluation Communication Total
engagement
2 (B%) 6 (25%) 6 (25%) 6 (25%) 4 (17%) 24 (100%)




A Time

It is recommended that a total of approximately
10 hours of teaching time should be allocated to
the work. This should include:

time for the teacher to explain to students the
requirements of the internal assessment

class time for students to work on the internal
assessment component and ask questions

time for consultation between the teacher and
each student

time to review and monitor progress, and to
check authenticity.



Guidelines

Should be 6 to 12 pages long
Demonstrates personal significance
Relevant and focused research question

Addresses safety concerns



TRU Credits?

 “TRU is pleased to recognize enriched secondary
school programs. Students who have successfully
completed IB courses can apply to have the courses
equated to specific courses offered at TRU. Students
receive introductory credit for Higher Level subjects
passed with a grade of at least 5.

The student can receive the specific TRU credit for the
courses. This credit will count towards the total TRU
credits in their program, and the student can take
fewer courses at TRU to complete their program”



IB Learner Profile

Inquirers
Knowledgeable
Thinkers
Communicators
Principled

Open-minded
Caring
Risk-takers
Balanced
Reflective



Physics HL

Topic 1:
Measurement
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Problem solving

THE. BOAT ONLY HOLDS Two, BUT YU
CAN'T LEAVE. THE GOAT WITH THE
CABBAGE OR THE WOLF WITH THE GOAT.
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Paper Bridge

Goal: build the strongest bridge
spanning 20 cm out of one sheet of
paper & 30cm tape

Not a lab, just an “activity”
Own practice sheet
Wait for competition sheet
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BREAKIMG: TO SURPRISE OF PUNDITS, NUMBERS CONTNUE. TO BE
BEST SYSTEM FOR DETERMINING WHICH OF TWO THINGS 15 LARGER.




Paper Tower

Goal: build the tallest free standing tower
out of one sheet of paper & 30cm tape

Not a lab, just an “activity”
White practice sheet
Yellow competition sheet



Measurement

Physicists (and physicists in training) need

to excel at taking measurements

Ex 1: what is the width of your table?
Who can get closest to the accepted value?




Measurement

Physicists (and physicists in training) need
to excel at taking measurements

Ex 1: what is the width of your table?
Who can get closest to the accepted value?

1.524m




Precision & Accuracy

Accuracy refers to the
correctness of a
measurement

Precision is how well you
define the value, ex: 3.14159
is more precise than 3.14

7



Error

There is no such thing as a perfect measurement

Random error: unpredictable fluctuations in
measurements, e.g. parallax

Systematic error: bias caused by poor calibration or
technique, e.g. meniscus



../../../Videos/What is the Uncertainty Principle-.mp4

Metric System



../../../Music/My Music/tv/Simpsons/metric.wav

Units

We have fundamental units:
meters
kilograms
seconds

Other units are derived from these:
Velocity: m-s
Force: 1N = 1kg-m-s
When doing calculations, we always carry
the units through to help check our answer



Unit Conversions

We often want to convert to “mks” units:

sometimes we multiply by a scale factor
this is a fraction equivalent to 1

you must choose one that will cancel out the
unwanted units!

Ex 2: convert to m/s

ookm  1000m 1k

h lkm 3600s

m
28: 28m s~



Prefixes

These are another way to simplify large or
small values:

deci

— deca ec1.
centi

— hecto -

— kilo i

_ Mega micro (L)

— Giga n?mo

— Tera pIco

To convert we fill 1n the appropriate factor
of 10 for the prefix: e.g. 23 ms =23 x 1073 s
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Operations with Prefixes

We often want to convert to similar units first:

ex 1: 230 mg + 0.000 42 kg
230 x 103 g+ 0.00042 x 103g
0.23g+0.42¢g
0.65¢ | DKUG—FREE AMERCA
650 mg? o :
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If you've got a dollar and you
spend twenty-nine cents on a
loaf of bread, you've got
seventy-one cents left. But if
you've got seventeen grand
and you spend twenty-nine
cents on a loaf of bread,
you've still got seventeen
grand. There's a math lesson
for you.



Operations using Place Value

The least precise measurement dominates
calculations

When adding or subtracting, we use place value

ex 1: 1 95 344

+2.2
34 .45




Significant Figures

A number should indicate the precision of the
measurement

e.g. t=5.2 s implies the time is known to the
nearest tenth of a second: 2 sig figs.

5.21 s =>3 sf
A number such as 550 kg causes uncertainty *WS*

To clarify, we follow these rules:
Any non-zero digits are significant: 223.4 m
Place holding zeroes are not: 0.003 m
Sandwiched zeroes are: 900 023 s
Trailing zeroes after the decimal are: 2.30 m



Operations using Sig Figs

The least precise measurement dominates
calculations

When multiplying or dividing, we can use sig figs
ex 1:

322/ O

71



Scientific Notation

We can express very small numbers and
very large numbers in more compact form:
The mass of a proton m =

0.000 000 000 000 000 000 000 000 001 67 kg
or 1.67 x 10?7 kg

The mass of the Sun m_=
1 980 000 000 000 000 000 000 000 000 000 kg
or 1.98 x 103° kg

The value is written as a decimal number x
(where 1<x<10) multiplied by a factor of 10



Test Yourself

#1-10 p. 6
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Absolute Uncertainty

 When adding or subtracting we can add each
absolute uncertainty

 then Ay=Aa+Ab



e EX:

Vel

0.55£0.02m+1.22+0.01m
1.77+0.03m



Percent Uncertainty

* When multiplying or dividing we can add each
percent uncertainty

Ay Aa Ab+£
y a b ¢




Percent Uncertainty

* When using powers, we multiply the exponent
by the percent uncertainty

Ay Aa




* Ex: Find the area of a rectangle with a length
of 0.55 m +/- 3% and a width of 1.22 m +/- 2%

0.55m+3%x1.22m + 2%
0.671m* +5%
0.67m* +5%




e Ex: Find the area of a circle
with a radius of 18 m +/- 2%

A=’
~(18m) + 4%

1018m* + 4%
1.02x10° m* +4%



* Ex: Find the radius of a sphere with a volume of
1.00 m3 +/- 6% 4

V =—mr
3

()
\4r

N4
r:(3 1.00m j Yy
47

3

r=0.62m=+ 2%


https://www.youtube.com/watch?v=cl98-HwR15s

Hamper Text

 Read p. 1-14, try g’s 2-7
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The Best Graph*

Title
Labelled axes
Appropriate scale

Best fit, max/min
gradients

w/ Juaudoedsi(q

Slope calculations

Correctly chosen
dependent/
independent variables

Variation of s with t

Time /s



Ex 1: Graph vvst

Graph the velocity timg (8) velocitg (m/s)
of a Tesla S90D as 1 .
aif/l;rr\\c.:tlon of time 5 5
SR 3 24
y 4 4 30
W 5 36

" <7
S _
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| Time /s

Velocity of a Tesla as a function of time

Velocity /m s”-1
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Activity: measure and graph the
relationship between the height and
number of bounces for a golf ball.
Include error bars!
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Test yourself
Start p. 20 #23-34



“According to astronomy, when you
wish upon a star you’re actually a few
million years late.

That star is dead.
Just like your dreams. “



Rearranging
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Rearranging Formulae

Basic rules for rearranging equations:

We can do anything as long as we do the same
to the other side of the equation

To move a variable or term to the other side,
perform the opposite operation

To isolate a buried variable, work from the
outside in: SAMDEB!!!

Ex 1: solve for a

V=, +at at v—y, v—y,
e e— =

v—\V, =at A A A



http://www.youtube.com/watch?v=VXSsseXKpzs
http://www.youtube.com/watch?v=VXSsseXKpzs

L

“Yes, yes, I know that, Sidney ... everybody knows

that!... But look: Four wrongs squared, minus two

wrongs to the fourth power, divided by this
formula, do make a right.”




Ex 3: rearrange to find v

1
1 17
\ c

Practice problems up to #22

7/:




Ex 3: rearrange to find v

1 1
= =1 1
RS, < v—C|1—
L %
v/ 4.1 v
1 =1 .
7= ey
7 L




Dimensional Analysis

We always carry units through to check our
work

We can even use units to check if a formula
IS correct

Ex 1: which is the correct formula for time?

t=dv t =dv? tz% :%{,
m -

m'(n”I'S_l) m-(m-s_l)2

m-Ss
-1
m-S m
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Words and Phrases to Math Symbols

Addition

Altogether
Combined
Together

Total of

Added To

Plus
And

Subtraction

Increased By
Add Sum
More Than

In All
Make

Subtract Gave Take Away
Decrease By Fewer Minus
Shared Fewer Than Less Than
Difference Less




Multiplication

Times
Double Product
Multiplied By
OF

Triple

Increased By a Factor

Multiple

Equals

Is Are Were Was

WillBe Yields Sold For

Division

Quotient of Per Ratio of
Divided By Half Divisor
Divided Into Percent Split Up

Parenthesis Words

The Quantity of
Twice the sum of
Times the sum of

Times the difference of
Plus the difference of



Proportionality

If two variables are proportional to each other,

this means:

They result in a straight line graph

The formula is of the form y=kx
If we double one, this doubles the other

Ex: C=2TTr, A=lw, d=vt, etc.

Money (inmilions)

11111111111111111111111

15 16 17 18 19 20 21 22 23
Happiness




Inverse Proportionality

If two variables are inversely proportional to
each other, this means:

They result in a curved graph

The formula is of the form y=k/x

If we double one, this halves the other

A Beginner’s Guide to CrossFit

Ex: V=kQ/r, I=l,/y, d=vt, etc. ...




BN e

Example: write five proportionality
relationships & sketch graphs for:

pV =nRT

Pressure is directly proportional to Temperature
The number of moles n is proportional to Volume
Pressure is proportional to number of moles

The number of moles is inversely proportional to
Temperature

Volume is proportional to Temperature

Volume is inversely proportional to pressure



Scalars vs. Vectors

e Vectors: have
magnitude and
direction

— force

— momentum
— displacement
— velocity


../../../Videos/Vector Despicable Me.mp4

Adding Vectors

* We always rearrange vectors to add them
tip-to-tail.

* The resultant is the vector that reaches
from the tail of the 15t to the tip of the 2n¢

N




Adding Vectors

Ex: Draw a scale diagram for:
5 m North + 3 m South
4 N East + 3 N South

10 m North + 5 m Northeast
r

-




Subtracting Vectors

* We can think of vector A — B as being
equivalent to A + (-B)




e Ex 1. Harminder walks 15 blocks North then 10
blocks South. Find his:

— distance:
d=15 blocks + 10 blocks=25 blocks
— displacement

d =15blocks + (—10blocks) N

d = 5hlocks T North

* Ex 2. Brody walks 7 m East then 10 m
North. Find his displacement :




* Ex 2. Brody walks 7 m East then 10 m
North. Find his displacement :

a’+b*=c’
d’=7"+10°
d=12m

0 = tanl(zj = tan "’ (Qj 0
X 7

d =12m,55°NofE



* Ex 3. Brittny carries the ball 7.0 m East then 10 m
Northeast. Find her displacement :

— cosine law!

¢’ =a*+b*—2abcosC
42 =72 410" _2.7.10.0051%
d =16m 0 )

sinlaw .
. 4(10-s1n135
€ =sin
15.75

sind sinB

a b

sind  sinl35 d = 16m, 27ONOJ(E

10 15.75




Work on:

Start p. 30 #35-46



Work on:

Start Exam style questions p. 32 #1-11



