Subject: physics

Gradel0: k¥ _uilels

curriculum National

code Topic/ Objectives Strategies Math skills Application /or
concept used/ needed integration;
1- in the same
subject;
2- in other subjects
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mirror formula

Derive the formula for
curved mirrors
Recognize and use
signs for convex and
concave focal length and
real and virtual images.
Work on Applications of
curved mirrors.

Ll yall alal i) e ol

Many practical activities
to find the focal length
of concave mirrors and
properties of images
formed by both types of
mirrors. .

Direct teaching using the
chalk and talk way to
explain what symbols




stand for and solve the
text book examples

= Work in groups, handle

worksheets with
examples and exercises
the solve problems using
the general mirror
formula .

P02

Snell’s law
for refraction

Jlise Ja (& Jis 0 518 (Subay
Dbsa @il Jins () 518 o235y
DSl sy G (s pla

=Draw the path of the rays
as they are refracted
between two media label
angle of incidence and
angle of refraction for
parallel side rectangle,
prism, different media

= Apply Snell’s law to solve
mathematical problems .

= Use Snell’s law to track
light path passing through
a boundary between two or
more different isotropic
media
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Direct teaching
Use the examples in the
textbook to practice on
solving problems and
discuss steps.
Work in groups, solving
additional examples, and
discus the solutions of
each group.
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Basic math skills
such as adding
and multiplying ,

The
Trigonometric
functions
Sine, cosine

Decimal
fractions
multiplying and
division

Jia 2 sal) LS Jalre lies
ROVENIIFENNY

To calculate the index of
refraction of the gems.




=  Using technology: use

software "' I love
physics""
PO3 S S | aladiny s jall Ly g) 511 sy it s hlial e i) Wil - bl Slleall il Uil ol -
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Total internal JPAESK\ PN Dbl 53 ) sand) aladiul 4 phall ) euSlle | Medicine : Fiber
reflection and = Define the critical angle QLS AL a5l (Aend/x »=) | endoscope

the critical angles

= State the condition when
this critical angle applied.

= Calculate

= State some applications
for total internal
reflections.

a5 e sana b dasll ®
A et Jae 31l
o) e ol
ol (el G salall alasiul =
"ol 3l anf Ui anall
= Many practical in
refraction can be done in
the lab.
= Use black board to
explain the mathematical
related to critical angle.
= Explain the text book
examples
= Worksheets related to the
topic in groups.
= Use the PC to show and
use the CD “ 1 love
physics”

Basic math skills
such as adding
and multiplying ,

The
Trigonometric
functions
Sine, cosine

Decimal
fractions
multiplying and
division

CT: fiber optics,

The phenomenon of
the desert mirage
Polar mirage
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Gluaall aladl ¢ gilal)

The lenses
formula

Gluaell

B8l sl G e
Sluaall alad) ) gilal)

Ol e dplua Al day
Slaaall alall
Derive practically the
general lens formula.
Distinguish the symbols
appear in the general
Law of lenses including
the sign for convex and
concave focal length and
the sign for real and
virtual image.
Solve problems related to
the general lens formula.
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Much practical work can
be conducted here
including activities
mentioned in the text
book.

Direct teaching to write
and explaining the general
law of the lenses, and
what the symbols used
stand for and solve
problems with the
students.,

® Distribute work sheets

including problems and
examples to solve as an
application.

[enn) DS

Fraction,

(S

multiplication and

subtraction.
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Industry of making
optical devices such as
microscopes, telescopes
, cameras and binoculars
Calculation of the focal
length of the spherical
lenses




P05 pd S O | Jluada (BagdS ol Gl w Dbl 53 sl pladiu) | Sl Jygat skl S il s
EEERNEN LSl i) mpia 53l Baa g (e A0 il l Al sl s il
State Coulombs law a5 e sana b dasll ® s AY Ll
Coulomb's law Al et Jee Gl oo el m el sl LA
Apply mathematical oo e gy | (e o) pead)
problems on Coulomb’s law Use the blackboard to Glleal) Explain the crystal
when the charges are on one explain the text book (i ) Apluall and molecular
line or on triangle shapes or examples. o) e il dad structure of atoms
rectangle ( 2 dimensions) Group work to solve a (2
series of examples and Electrolysis cells
questions. Converting of
physical
quantities from
one unit to
another Use
prefix for uC or
nC charge unit.
= Dealing with
exponentials
multiplying and
adding.
= The
mathematical
skills;
multiplying ,
dividing ,
square , square
root
P06 ablizall Jadl | sblina) Jadl S5 Caiay  w Llall el aledll = Joadl (S ) m - e Aalidg 3 jeal dclica
e (e sl Jany 5l cale b g 50 Ul b o) sl o) s bl Gl Slea
o ke A L TLs =Xl | Mapping the Making of devices such




el Al dadtac B (Baday  w @S Sle saaa A Jaall = | shape of field. as Magnetic resonance
mbalinal) Jlaall elad] ayaail e ool gaali Jee 315l | (curved) imaging
Mapping The = Describe the magnetic o)
magnetic field field that develops as a = Activity based learning
that is produced result of circular coil Practical demonstration in
as a result of carrying an electric the lab to see the magnetic
electric current in current (Solenoid). field,
a circular coil = Use the right hand = Apply the activities
Fleming rule to identify | suggested in the text book .
the magnetic field = Work in groups to solve
direction worksheets related to the
topic.
P07 i Sl SO PlE SN om| ddE elalin) g COKEA a w PN, 3l el il gal)
Bl S Bae By Hi 8 anding m] QUSH 80 )l Leal) Lol = N/A Generators

Lenz’s law for
electromagnetic
induction

Lfi’;“ )\zﬁl\ e\;;\ .J.\.l;ﬂ ‘_fm;ﬂ\
) A SV 51l b
= Explain what
electromagnetic
induction means.
= State the factors that
affect the induced
current.
= State Lenz’s law.
= Use Lenz’s law and the
right hand Fleming rule
to identify the induced
electric induced current
in a circuit.

el
dblal) 3 gaddl ehi:\u\ .
&P (Ale sana Lsﬁ Jazll =
e Gl Gt Jas @)l
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= Use technology There are
many good animations to
explain Lens rule.

= Problem solving and
investigation.

= Apply all the activities
mentioned in the text
book.

= Use the black boards to




explain the examples

= Work in groups to solve
additional problems in
worksheets.

Subject: physics

Gradell ;. _uie solalf

curriculum National

code Topic/ Objectives Strategies Math skills Application /or
concept used/ needed integration;
1- in the same
subject;
2- in other subjects
P08 Gilgaiall Jalas S e (M Gada Jlay ;o) il Aliiall pladin) =
Cridalaia e il Sl s )l = o aladtl- s ld A5a yam Gy jall duaia Ble
Resolving RURPENN| PP )Y sladll ) Al ) yBY) .
vectors into two = Resolve the vector into oniladall 53 ) gand) alasiul- caladll Cus el doeliall i)
components. two perpendicular da il Jlai 48 muia gl (S
components determine AiBlia 53 ) o) Ao QLS ALl daluall wlleall » | Molecular engineering
the resultant of adding Bshd S Akl | aen [ g ) dpulal)
vectors by magnitude Sls) mstle sene b Janll m (..
and direction. ool e o)l el Jae Industrial engineering.
= Introduce scalar and = Direct teaching; use the |= Use of the
vector quantity. graph board (coordinate protractor
= Use a scale method to systems) to elaborate on |= Pythagorean
draw a resultant of the four axis and theorem

adding two vectors

drawing vectors.

Trigonometric




graphically. Use the black board to functions Sine,
Subtracting two explain how to resolve Cosine, Tan.
vectors graphically and analyze a vector. Basic
by coordinate system Solve the text book mathematical
questions. process.
Discuss with the students Addition and
the steps, multiplication
Group work: distribute
worksheets to solve
questions.
P08 o openiedliana | GLlaisie Cleaiiliascany = il g paill w il aladiul  w iy jall duaia ale
By sl Gl e Nz daladil- | )l A je
slag) s clgaiall a5 AAS | ) Ak il yEY) . deliall gl
Resultant of two | = Determine the resultant 3 sl aladinl @ lgilana | calaill Cua ccual)
or more vectors. of two or more vectors Clua 43S i 6l juilkall (@A Molecular engineering
by component method Glgaidl (e el dliasdll | dpluall Glleall w
(mathematical analysis) 3 sl Gl QLS AR da - | f ) Al
and graphically by Bghd JS 8 dullal) A8l (.. & Industrial engineering
drawing those head to Gl gana (& Jonll = 4l s
tail. WS Ganali Jee 313l g2 58 Ay aas yall
ool e Glipad) ) sl
Direct teaching; use the sl
graph board (coordinate
system) to elaborate on = Use of the
how to arrange vectors protractor

and find resultants
graphically.

Use the blackboard to
explain how to find the
resultant vector for

= Pythagorean

theorem

= Trigonometric

functions Sine,
Cosine, Tan.




number of vectors by
component method.

= Solve the textbook

questions.

= work in groups to solve

problem provided on
worksheets

= Basic
mathematical
process.
Addition and
multiplication

= |dentify the
angle of
reference for
the positive x-
axis

P10

sl SU G galal)
Newton’s
second Law

3;‘\ (‘;MA.L“ Llasa A
Gl A Al Gai Sy
O dpaly )l dxpall i

| et
da (& S s o 58 ubay
Dl ansall
Draw a free body
diagram.
State the Newton’s
second Law.
Write the mathematical
formula for Newton’s
second law.
Apply Newton’s second
Law using component
method to solve
mathematical problems.
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= Activity base learning;

make a model showing
the free body diagram
for cases such incline,
forces on a car, pulley
systems elevators.....

write the statement of
the law and explain the

Use of the black board to
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@ afhandfzr jlafaes
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= Basic
mathematical
process.
Addition,
subtraction,
division, and
multiplication
= Skills of
resolving
vectors into two

e daliadl aluaY) A8 s -
A8 a ) Al fA] o
(. [ pasl) fe )

Elevators,

Moving objects on
different surfaces
horizontal and inclined
(movement of wheels
and trains....etc.)




mathematical formula of components
Newton’s second Law. analyzing
= Solve the textbook vectors.
questions. = Skills of
= Work in groups to solve analyzing two
problems provided on or more
worksheets.. vectors.
P11 ol all Jaml | gl pall Gl 2 paial) ity w Sadlhall 53 ) saall aladin) bl Glleallm | 8 gl Jaa sill @ Lelas alag
Ll [ Jaa silly &8 oAl Gl lase Buay AiaY) Ja 5 a5l Ll (Aeliall ) dibiss
sl e gite Lplua Jilae Ja 05 e sane A danll W | nfiadfz jla/aan)
= Explain what is meant by s et Jae Gl 4f (= | Find the conduction
transfer of heat thermal equilibrium , Al (et indexes for different
by Conduction/ | = Calculate thermal = Many ideas for Basic mathematical | substances (in industry )
thermal equilibrium concept on experiment work here. process. Addition,
equilibrium various mathematical = Use of the blackboard to | subtraction,
problems. elaborate and solve division, and
problems and examples. multiplication
= Work in groups to solve
additional problems.
P12 dad ) Bacd ol bl axdiny  m| o) ja)hladl e ) Al bl paalle | pdalidl / el ) / audl -
Lapda alsh s Ll el e A cjlad | Geate dlasa Glua e
Archimedes e Eubidglia Sl day  m slall 35 ) gaia s JXi 51| Boats, submarines,
principle Llade laddiue (uased )i 32cl8 plasiul 1 dlall Gy yil) = = Addition balloons.

SRPWR(

= Use Archimedes

principle to explain
some natural
phenomena.

= Solve mathematical

:\J.\A\d;sﬁ)mw\JBJM\
L)

dae 315l / Cile sane 8 Janll =

sacld e o lad el
el

= Activity based learning:
apply all the experiment

and subtraction

= Calculate a
resultant of two
vectors or more.

10




problem applying
Archimedes Principle
using the free body
diagram.

about floating and
immersed objects in
water.

Direct teaching: use of the
black board to solve
examples and questions of
the textbook.

Work in groups to solve
problems about
Archimedes Principle.

Subject: physics
Gra e:12 olell uic LI/

curriculum National

code

Topic/
concept

Objectives

Strategies

Math skills used/
needed

Application
lor
integration;
1- in the same
subject;

2- in other
subjects
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Electric flux and

b es)
AT Husldall 55 ) gaad) aladiial-
Gaaill dpaly )l Aaall

JKEY Zalual) (il 348 y2a ®
Aalatia duaia Cildnag
(... 335 SJAS) shaul )

L oo
(4 sk /5 S )

Gauss law 3 sl o QUSH Al da - | Clensadd o saall (il @43 2o
Bhd JS & Akl Addla Adliie | To calculate the
el Jad) ey Alal) A8 jliay 45 ) 5 Aind Ja- electric fields for
O Alilaia g dliata Gl 5l 3l e conductors with
oosle 058 Laadinne Ciliadl) A Ll = ) w o Basic mathematical | regular shapes
Al JS Jae 48 55 a0 ) 55 skills: addition, (cylinder, sphere )
= To explain what is e ddlia) ()l Ganals subtraction, division,
meant by electric flux & a5l and multiplication.
and how it is
expressed = Direct teaching = Area rules for
mathematically. = Using the text books different shapes and
= Calculate the electric and diagrams to three-dimensional
field for different explain the electric Objects such as
connected and flux. cylinder, sphere,
identical distributions = Use of black board to circle ...etc.
of charges using explain the = Volumes rules for
Gauss law. mathematical formula different three
of the Gauss Law dimensional objects.
= And solving the = Simple integration
textbook examples and can be introduced.
discus each step,
= Practice other
Questions.
= Distrusted more
worksheets with
examples to be solved
P14 il ) Jra 53 | Ao il sl Jra i (g par m il ol leall Clleall = il Sl il lall &

S5 e leloo 555 5
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Capacitors
Combinations
capacitance

TS T 5] o
il 5l (e e gandl
e sl o A a5l
@) s

e senal LIS Lin ) oy
il 5o

Explain why capacitors
are used.

State the law for
capacitance, and the
Farad unit.

Distinguish the way
capacitors are connected
in parallel or in series.

Calculate the equivalent
capacitor for a group of
capacitors that are
connected parallel or
series.

Calculate the total
charge for a group of
capacitors.

Aaca gall JWEYT ) oLy
Dl sall Jaua 51l
Ot Al oS B G ye-
el sall (e de gana
el 55 ) sanall aladiinl-
Lalal) dgcaly ) ANl slaniy
J A5 e Sl sal) o 5
@) s
e Ul d o)l Q) s -
S o Al Alia g5 5 s
:U"i
ALl 3 ey Ay 5135 Alsad i
Bl e
(Ale sana uﬁ Jaxdl =
Gk Ganati Jae Bl sl 58
Jslall
Direct teaching: use the
text book, and draw
students’ attention to the
book figures for
capacitors connection.
Show an electric circuit
that has multiple
capacitors.
Use blackboard to derive
the mathematical relation
for capacitors connected
in parallel and series
Solve the example in the
text book discussing each

(bl s
BYCSFSCN

Basic mathematical
skills: addition,
subtraction , division
, and multiplication
Fraction addition

) Al oS Aia i)
J el
Aoy b Jusiny)
(ot

It is used in the
circuit to store
electric charge,
such as
transmitting and
receiving circuits
in radio and TV
stations.

13




step.

= Solve additional past
questions.

= Using group work solves
additional questions on
worksheets.

P15

Al (o gl S Bacld

Kirchhoff's
second Rule for
circuits

Casdi S 3acl8 i SNy
BUSEVIN U ICT U e
3208 (a2l eS80 ¢l ol
Al Ca el HS
State Kirchhoff’s second
Rule
Calculate the changes in
the voltage through the
circuit according to
Kirchhoff’s Rule for
series and parallel
resistors connection
Rules for voltage and
current in the circuit..

i L) e i) Jlail =
all QLS b ) gl Ll
e 8 yai AT 5 ) gand) aladin) m
LI Al (i i S

Aatiall ac) gdll (pidagl e
e 3gall 8 <l Gl
Al 5e<Ul 5,1l o) sl

QLS AL Jad 5 ) sad) alasiic) =
Aallal) 48 jliay

s e sann (A danll w
) s Alind Heuai Jae (31
sl e ddlal o iy

Activity base learning :
apply the activities in the
text book,

Use of the black board to
write the Kirchhoff’s second
Rule.

Show a diagram explaining
rules used to calculate
changes in the voltage
through the electric circuit.
Use the black board to solve

3\.:\..\\...»;1\ U'_al.:\hﬂ\ n
faan) Al
(Cmafianidfz sk
Basic mathematical
skills : addition ,
subtraction , division,
and multiplication

3L el @)yl
Electric circuits
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the mathematical problems
with students.

Group work to solve
questions on worksheets.

P16

Al 5eSIH dadlal) 3 54l
Lﬁdb\.ﬁ BELEE AN

Electromotive
force and
Faraday's law

Ladlal) 3 8l Lo AN 3Ly
(8 3l siall Afiall Al <l
caall b gl b o 58 By
Al Sy arkaliig <)
dalal) Al I A8l ok
Jilisa Ja b 4ndlall 5 all,
Ja b s3It ¢y 5id iy
Ml
Explain what magnetic
flux and magnetic flux
density mean.
Derive a formula for
magnetic flux
Define the Tesla and
Weber
Derive a mathematical
relation to calculate the
induced EMF in a
conductor moving at a
constant speed in a
regular magnetic field.
Derive faraday’s law of
induction of
electromagnetic and state
it.

JEEY) a1 5 sl aladinl
A_lt\ﬂ\ ‘_g BJJ\)&\
Dalall 55 saud alaiia) e
ALY Ja 5 glaiay) T 5l
a5 e sana b eall ®
) s ALl et Jee 31
Jadlall 5 8 e ddlia) o lad
TP FSELEP)
= Use the blackboard to
draw figures from the
textbook
= Explain the derivation of
the mathematical relation
and solving questions.
= Work in groups to solve
question related to the
EMF and Faraday’s Law.

) Cledl
) Al
(@ rafinndfz ylafpas

Basic mathematical
skills: addition,
subtraction, division,
and multiplication.
Simple derivation can
work here.

Gl pm el e -
lal)
S 085 Sl -
ERRARER
8 JlaiiV) daads -
) LS Syl
Pacemaker.
Microphone with
a mobile coil
The agitation in a
vehicles

15




Apply the mathematical
equation of EMF in
solving problem and to
apply Faraday’s Law.

P17 L) 2 sgha il o sgie mng  ® Ll gl w SN Al AS a5 a8l 50
Concept of Explain relativity concept | = Discussion and debate = Addition and subtraction daliagl)

Relativity general relativity or Locations of

special relativity. different objects.
P18 3,0 s gasad | Adlaidl ;)Y g a8 SN w bl g )l gl w Lluall cliled) w QS Y sal elac)
O 5 ouell O 5 oued) 3% plhall 53 ol aladin) m LY e Asils B yidl )7)3)
Dsgisa e il Sy w Al a5 ClBELY) pa il (@ rofAandfz shbfpan ) (o
Bohr model of RERN ) Give a

the Hydrogen
atom

z\z\laij\ ul.;\lny‘ EJALL ):.us:\ n
L O3 T e Alaie YL
State the idea of
quantization of energy
level.
State the four
hypothesize Bohr stared
in relation to hydrogen
atom
State the drawbacks
about Bohr model failure
of Bohrs model.
Explain linear spectrums
depending on Bohr
model emission and
absorption spectrum of
Hydrogen atom.
Solve wavelength of the

s e gana (A Jeall w
A )55 Al et Jee 31
ool e ddla) ol
= Discussion and debate
= Use of blackboard to
clarify the derivations and
solve problems.
= Work in groups, with help
of worksheets.
= Students can see the
emission line spectrum for
H, Ar, Hg

= Basic mathematical
skills : addition,
subtraction , division,
and multiplication

Visualization about
the atom structure
(during the last
period of time)

16




Photon produced by
jumping the electron
from one energy level to
another.

Subject: Physics
Grade/Grades 9-10

curriculum: IG : O-level.

code Topic/ Objectives Strategies Math skills Application /or
concept used/ needed integration;
1- in the same
subject;
2- in other subjects
P19 Density Comparing the densities | = Ask the students which is Simple maths Measure the density of a
of two different heavier 1kg of wood or including piece of plasticine.
materials. 1kg of iron? The answer division.

Study the relation
between density and
volume for a fixed mass.

should be, they have the
same weight.

= Explain the idea that mass
is how much material is
there in the object,
regardless of its volume.

17




Ask a student to carry two
different objects of the same
volume but of different
materials, let us say iron and
wood. Why is there a
difference in the weights?
Iron has more material
although same volume, this
means that iron is denser,
containing more material per
unit volume.

P20

Moments

Understanding the
concept of moments.
Differentiating between a
force and its moment.

= Explain the meaning of
the moment as the turning
effect of a force around a
fixed point called the
fulcrum/pivot.

= Visit a playground and
use a see-saw with two
students of similar
weights, balance the two
students by asking them to
sit at same distance.

= Now start changing the
positions of the students
and see how increasing
the distance from the
fulcrum increases the
moment of the weight of
the student.

= Ask heaviest student on

Multiplication,
and cross
multiplication.

Try to balance a piece of
know mass by an eraser,
and use suitable
measurements to find the
weight of the rubber
eraser.

18




the pivot of the see-saw
and ask him to balance the
lightest student from his
position, this would be
impossible as the weight
of the heavy student will
NOT have any moment as
the distance is zero. So
moment is not a force, it is
one of the effects a force
may have.

P21

FREE falling.

Understanding that an
object that is falling
freely means that the
only force acting on it is
its weight, all other
forces including air

resistance are negligible.

Understanding the fact
that if two objects are
falling FREEIly under
gravity from the same
height will reach the
ground level exactly at
the same time as they
will be accelerating at a
constant fixed
acceleration called the

"acceleration of free fall".

For this part we have to
use relatively dense
objects so that air
resistance will not have a
significant effect on the
demonstration, such as a
metallic ruler and a
student's bag, note that the
two objects are of
different weights, and
both of them are heavy
enough to neglect the
effect of air resistance.
You can either drop both
objects at the same time or
let the students see that
they are reaching the
ground at the same time.
Or to let the students drop
each object alone and

Statistics skills:
-Calculating the
mean/average
of several time
readings.

Practical skills:
- Using a stop-
watch as
accurately and
precisely as
possible to
measure the
time of fall.

19




measure several times the
time needed for each
object to reach the ground.

P22 Studying the Understanding that air Drop an A4 sheet of paper Calculating the | Pointing at the fact of the
effect of air resistance is a resistive which is folded to produce mean/average. | need to reduce the
resistance. force that will always a small object several surface area of the bike

slow down OR reduce times and measure the rider in order to reduce
the acceleration of a time needed for the folded the air resistance acting
moving object. paper to reach the ground on him.
Discussing the factors in each time.
affecting the air Repeat the same Making sure to let the
resistance. procedure but using an student know the
unfolded A4 sheet of importance of closing the
paper. window while doing
Compare between the chemical experiments
times measured in each including very light
case. elements (powder), as
the air resistance will
have a great effect on it.
P23 Specific heat Understanding the Heat up two different Calculating the | Ask the students to

capacity.

concept of the specific
heat capacity.
Understanding the
difference between
materials with respect to
their specific heat
capacity.

objects of the same
material but of different
masses for the same
difference in temperature,
using an electrical heater
of known power (in order
to be able to calculate the
energy supplied by the
heater (energy=Power X
time)).

= Divide the energy used for

energy supplied
using simple
multiplication.

Normalizing the
values of the
energy once per
unit mass and
once per unit
temperature,
using division.

discuss the importance of
water having a relatively
high specific heat
capacity, and its
importance for living
beings.

20




each object and divide it
by its mass... what can
you conclude? Yes this is
the meaning of specific
heat capacity.

= Now repeat the
experiment but using
same material and same
mass, but for different
rises in temperatures, and
divide the energy by the
rise in temperature.

(in this case the student can

understand that S.H.C is

defined per unit mass and 1

degree increase in

temperature).

P24

Vibrations of
particles in a
wave.

Understanding that a
wave is needed to
transfer energy but it
doesn't transfer material.

= Bring 2 big containers and
fill them with water, put a
cork in the middle of each
container.

= Ask two students to start
hitting the surface of the
water, and see which of
them will let the cork
reach the other end of the
container first.

= The students will discover
that the corks are not
moving forward, they are
only vibrating at their

N/A

Make a node on a rope
which is attached at one
end to a fixed wall. Start
shaking the rope so as to
make a transverse wave,
ask the student to draw
the shape of the rope at
different intervals of
time, and specify the
position of the node in
each drawing and
comment on its position.
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places, showing that the
water underneath the
corks is not moving with
the wave.

P25

Nuclear decay.

Understanding the
concept of half-life, as it
Is the average time
needed for half the
radioactive nuclei to
decay.

Ask all the students in the
classroom to get a coin.
Ask the students to stand
up and flip the coin.

All those who get a head
must sit, and the number
of students remaining
stood must be counted.
Let those student who
remained stood flip their
coins again, and again if
anyone gets a head must
sit down.

Repeat the same game
until all the students sit
down (or at most one
student remains up)

Plot number of students
standing up against
flipping trial.

Plotting graphs:
Making equal
divisions on the
y-axis and x-
axis.

Plotting
readings
correctly.

P26

Centre of mass.

Finding the position of
the centre of mass of a
lamina, and discussing
the stability of the object
with respect to the
position of its centre of
mass.

We need a piece of
corrugated sheet that is
cut into any shape, let us
first start with one that has
at least one straight edge
that is to be used as the
base of the lamina in the

N/A

Ask the students to do
the same experiment, but
in groups, while each
group having a lamina of
different heights and
bases, and let them
discuss the effect of
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further investigation about changing these

stability. dimensions on the

= Attach the lamina loosely position of the centre of
to a pin, add a piece of mass, and hence on the
string with a small load to stability of the lamina.

the pin, and draw a line on
the lamina underneath the
taught string, call this line
"vertical 1", repeat the
same procedure, but from
a different point, that is
attach the lamina to the
pin but from another point
(that does NOT lie on
vertical 1). Call the
second line "vertical 2",

= The centre of mass of the
lamina is the point of
intersection between the
two lines (verticals 1 and
2).

= To discus stability, draw a
line between the centre of
mass of the lamina and
one of the corners of the
base of the lamina.

= Now put the lamina on a
ramp that can be adjusted
for different angles of
elevation.

= Find the angle at which
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the lamina will tilt or be at
the point of tilting around
the corner to which the
line was drawn.

The lamina loses its
stability at that angle.

P27

Newton's first
law.

Understanding the real
meaning of Newton's first
law, and understanding
that if anyone is sitting in
a moving car, then he
will be moving at the
same speed of the car
(the student usually
thinks that if he is
SITTING in a moving
car, then he is stationary).

For this lesson, | expect
that the rule must be
stated at the beginning of
the lesson, and the student
should discuss what they
understood from the text
of the rule.

A question such as, what
will happen if while you
are standing in a bus, 1
meter away from the last
seat, and you jump in the
bus, will you hit those
students sitting on the last
seat?

A practical demonstration,
or a video showing this
circumstance would be
really clear for the
students to understand that
the boy will not hit those
on the last seat, because
when the standing student
jumped he was moving at
the same speed of the bus,

N/A

A question related to the
sudden stop of the bus
could be given to the
students, to discuss what
will happen to the
standing student if the
bus will stop all at once.
Their discussion should
be related to Newton's
first law, and not only to
their experience in riding
buses.
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so he will depart exactly
at the same position from
where he jumped.

The demonstration could
be repeated several times
from different distances
from the last seat to prove
that the 1 meter left at the
beginning was not too
much away from the last
seat.

P28

Transferring
internal energy
from one place to
another by
convection.

The student should
understand that
convection is the method
by which internal energy
can be transferred in a
fluid in an upwards
direction, due to the
change in density of the
heated fluid.

A group work should be
really beneficial, the
student should get a
relatively big beaker, fill it
with water, and put a drop
of ink on one side of the
beaker, start heating the
beaker from underneath
the drop of ink, and notice
the path traveled by the
ink as the water is heated.
Relate the path traveled to
the changes in density of
the water as it is heated.

N/A

Students can be grouped
into groups and asked to
give examples where
transferring of internal
energy by convection
takes place in our daily
life, such as installing the
radiator at the bottom
half of the room, sea and
land breezes...etc.
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Subject: Physics curriculum: IG : A-level
Grade/Grades:11-12
code Topic/ Objectives Strategies Math skills Application /or
concept used/ needed integration;
1- in the same
subject;
2- in other subjects
P29 Projectiles. - to demonstrate the effect of | - to start with, a guessing Solving Can be applied in the
the projection angle with the | question may be suggested, quadratic physical education class,
horizontal range reached by | such as, what is the angle at equations. while throwing the
the projected object. which max range could be basketball, and noting
achieved. Simplifying the angle at which the
- An experiment including trigonometric ball reaches maximum
an object that is projected up ratios and range.
a short adjustable inclined identities.

surface (with a known
angle), can be repeated
using a suitable technique to
maintain same initial speed,
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and the horizontal range is
measured. Repeat the
experiment several times for
angles between 0 and 90,
and record the angle at
which maximum range
occurred.

- mathematical proof should
be given to the students
showing that the angle at
which maximum range
occurs is 45

P30 Friction Discussing the effect of = Explaining the frictional
friction as a resistive force on a large scale as
force opposing the the contact force between
motion of objects, and small spikes on the
studying the relation surfaces of the two
between friction and the objects, by modeling the
normal contact force surfaces of two objects by
acting by the ground on a wooden board
the object. hammered by several
pins, and the other surface
can be the ground,
P31 Tensile force. Discussing the meaning | = Usually it is difficult to Drawing graph, | N/A
of tensile forces, and show the elasticity of a and sketching
comparing the elasticity metal wire such as a best fit line.

of different materials.

copper wire, so it would
be easier and nicer for the
students to use a candy to
demonstrate what happens
to a wire when it is
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stretched.

P32 Circular motion. |- factors affecting the = Discussing the factors Sketching Ask the student to do a
magnitude of the centripetal affecting the force needed curves. research about the
force. to keep a stone attached to separation method used

a string rotating in a to separate the

circular motion, each time constituents of blood,

change one of the called "Centrifuging

following variables: process”, and how is the
Mass of the stone, speed centripetal force is

of rotation, and the length applied in this process.
of the string.

= Sketch graphs relating

force and the quantity that

is changing each time, the

force can be measured by

replacing the string by a

spring balance.

P33 Hooke's law * Young modulus = It isreally important to Simple Research or discussion
calculation discuss the difference calculations of the importance of

between young modulus involving choosing a suitable

and stiffness. division. material of suitable

= Stiffness should be young modulus when

calculated for two But good designing spare parts for
different pieces of strings experience of the human body such as
of different lengths and using the an artificial leg.

cross sectional areas but micrometer

of the same material, by screw gauge

finding the average force
needed to extend the
string by a unit of length.

and the vernier
caliber.

28




Now the young modulus
is to be calculated by
dividing the average
force by the cross
sectional area, and
dividing the length by the
extension, and finally
dividing the answers by
each other, this would
give the young modulus.
Compare between the
young modulus of both
strings.

P34 harmonics Understanding the = Understanding resonance N/A for this Students may apply and
meaning of resonance using a mechanical wave level of try to hear different
and the successive in a rope that is education. notes in the music class,
harmonics. performing a standing using a wind instrument
wave, different harmonics such as a flute, and a
must also be demonstrated stringed instrument such
by increasing the as a guitar.
frequency of vibration
gradually.
P35 Electrical Explaining the meaning = Explain the direct = Simple N/A
circuits. of resistance of a proportionality between calculations, and

component, and
understanding the effect
of connecting resistors in
series and in parallel.

the potential difference
and current passing
through an ohmic resistor.
= Using real life situations
to describe what is
happening in a wire, such
as comparing the wires by

plotting graphs
accurately in order
to discuss the
direct
proportionality
between voltage
and current
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streets, coulombs by cars,
resistors by streets of high
friction, switches as red
lights when opened and
green lights when closed,
and the battery as a gas
station that is visited
whenever the fuel in the
car (energy per coulmb) is
completely consumed.
The resistance of two
resistors in series must be
greater than any of the
two resistors because the
cars (coulombs) must pass
through both resistors
(streets).

The resistance of the two
resistors connected in
parallel must be less than
the resistance of any of
the two resistors, because
the cars will pass through
the two streets
simultaneously but not
through both streets,
reducing the time needed
for all the cars to pass
through the streets.

(Ohm's law).

P36

Doppler effect.

Explaining the change in
frequency caused by the

Differentiating between
transmitting a wave from

N/A

Researches or
discussions may be
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relative movement
between the transmitter
and the receiver of the
wave.

a stationary source to a
stationary receiver and
transmitting a wave from
a relatively moving
transmitter and/or
receiving it by a relatively
moving receiver.

asked from the students
about the applications
done on the idea of the
Doppler effect, such as
for medical purposes
(sonar imaging,
measuring the speed of
flow of blood, measuring
the heart beats of a fetus
its mother's womb), and
in real life situations
such as the concept of
the radars used to detect
the speed of cars in
streets.

P37

Lenz's law

Understanding that the
potential difference
induced by the change in
magnetic field around a
conductor is induced
such that it opposes the
change causing it.

Releasing a magnet in a
metallic cylindrical tube
and in a plastic cylindrical
tube of similar
dimensions.

Measure the average time
needed for the magnet to
fall through the tubes and
comparing these times
with each other, and
relating the difference to
the effect of the induced
potential difference.
Compare the effect
described as Lenz's law
with Newton's third law.

N/A

N/A
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P38 Constructive and |= Explaining the difference | = Use a ripple tank to Some Explaining some

destructive between different types produce two water waves triginomtrical applications on different
interferences. of interference. of the same frequency skills to types of interferences
(coherent waves), and measure the such as in a microwave
show the students what path difference |oven, and reading the
does a constructive between two data from a compact
interference mean, and coherent waves | disc.
what does a destructive and predicting
interference mean. whether a

constructive
interference or a
destructive
interference will
occur.

Subject :Physics IB  S-Level
Grade: 11-12
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Code Top/ Concept Objectives Strategies Math skills needed
P39 Topic 1: Physics | - State and compare quantities | - Animation showing - Scaling when 1-Worksheet to give
and Physical to the nearest order of different sizes from too using large power estimation of order of
measurements. | Magnitude. small to too big. and small power( magnitude for different
1.1 The realm of i - Video of universe showing | scale up or down). | samplest.
Physics - State the ranges of magnitude |\, |arge jt s, - Calculation of 2-Quiz.
Order of ?g distances, masses and times | _ List of some known power of 10 3- Worksheet of the
. at occur in the universe, from ) . ]
magnitude. smallest to greatest. quantity to be memorized by video. _ '

the students 4- Oral questions during

- Estimate approximate values | diameter of earth, average the class.

of everyday quantities to one distance between the earth

or two significant figures and the moon, weight of an

and/or to the nearest order of | apple, mass of an elephant,

magnitude. time of heart beat, mass of - Geology finding
the electron, proton,..... mountains distances
-Focus through the course of dimensions, -
different quantities to be nanotechnology how fast
memorized by the student. the signals transfers.
- Conduct an experiment to -Nuclear Physics
see the dimension of a dimensions of atoms.
sample in a microscopic
slide and a telescope for
stars.
- research of tiny object
dimension and far away
object dimension.

P40 Topic 1.2 - State values in scientific | -Explain that changing big - Cross multiply - Worksheets using
Measurements | notation and in multiples of | ynjt to sm@Bunit we + and | - Division using different
and units with appropriate prefixes. | pjg ynit to small unit we X. | calculators. sciences.
uncertainty. - Conduct an experiment to - Quizzes




measure the density of
solids and liquids using
different units conversion.

- Test

-Nanotechnology
dimensions of apparatus
used..

Biology sizes of species
on slides

-astronomy distances
from galaxies.

P41 1.3 Vectors and -Determine the sum or - Explain Scaling and how - Scientific 1- This worksheet ideas
scalars difference of two vectors by a | to connect head to tail vector | calculator ( linking all the vector
graphical method. presentation. trigonometry). topics in Physics.
-Resolve vectors into - Give different examples of | 2- Scaling. 2- Tests.
Egmegg:ﬁ;&;mn chosen axes, | 20ding vectors with different | - Simple drawing.
P g " | angles. Engineering basic tools
- Explain component in measurements.
method of Sin and cos. Mathematics basic in
- Practice solving questions tregonometery.
for different angle in the xy
Plane.
P42 Topic 2 - Define linear momentum and | - Focus on that momentum | - simple 1-Worksheet connecting
Mechanics impulse. is A VECTOR quantity multiplication different topics on
Forces and - Determine the impulse due to | always asks about direction. | - Addition Physics..
dynamics ( a time-varying force by - Show different calculation | - Simple division. | 2-Quiz.
momentum asa | INterpreting a force—time examples of different - Vector. 3- Worksheet of the
. graph. . . . . .
vector quantity) collision entangled, different animation.

- State the law of conservation
of linear momentum.

- Solve problems involving
momentum and impulse.

- Solve problems involving
momentum, work, energy and

direction.

- Present animation of
trolleys in collision.

- Conduct an experiment to
show law of conservation of

4- Oral questions during
the class.

Industry
Manufacturing cars to
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power.

momentum.

- Conduct an experiment to
show efficiency during
collision.

- Research on safety during
car collision.

avoid crushes of cars
during collisions and
engineering safety
issues.

P34 | 2.4 Uniform - Apply the expression for - Give different examples of | - Derivation by 1-Worksheet connecting
circular motion | centripetal acceleration circular motions. linking two two topics.
-Identify the force producing | - Derive the formula for equations. 2-Quiz.
circular motion in various orbital velocity. - Simple 3- Worksheet of the
S|Stulat|ons. o _ Derive the periodic time | mathematical video.
“Solve problems involving using the formula for operations. 4- Oral questions during
circular motion. .
constant speed. - Squaring. the class.
- Conduct an experiment to
study factors affecting the Industry satalite
centripetal force. materials
- Conduct an experiment to Astronomy time speed on
find the mass of an object the orbit.
moving in a circle.
P44 | Topic 3: Thermal | -Define specific heat capacity | - Explain the stages of - Use addition, 1-Worksheet.
physics and thermal capacity. energy released when multiplication and | 2-Quiz.
3.2 Thermal -Solve problems involving melted ice changed to vapor. | division using 3- Tests connecting two
properties of specific heat capacities and - Microscopic explanation is | calculator. topics together, for
matter thermal capacities. needed for latent heat. - Use applying example momentum and
-Define specific latent heat. - Perform an experiment to | equations. thermal.

-Solve problems involving
specific latent heats.

find the specific heat
capacity of water.

- Perform an experiment to
find specific latent heat of
vaporization of water.

- Explain the graph of tem

Industry designing
thermostat.....
Chemistry chemical
properties.
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vs time for melting ice.

Geology melting
iceberg.

P45 | Topic 4: -Define the terms - Let SL students memorize | - Use scientific 1-Worksheet.
Oscillations and | displacement, _ the sin, cos order for the calculators for sin, | 2-Quiz.
amplitude, frequency, period three quantities cos. Trigonometry. | 3 Oral questions during
a“dflf?has? dlfIfeLence. _ displacement, velocity and | - Memorizing the | the class.
- Kinematics of ;T%‘zi(')r:]e(ss'lr_lnlf’ﬂf ani”gz?p'ihe acceleration. sin, cos order for | 4- Worksheet about the
simple defining equd wx., - Give examples to explain | the displacement, animation
Harmonlc - Solve problems using the the definition of S'HM for velocity gnd
motion. defining equation for SHM. pendulum and springs. acceleration. Industry
- Apply the equations - _Animation to show th_e memorize t_he Engineering'especially
v =V sinwt, displacement acceleration sin, cos graphical manufacturing
vev cosut, veta, (X - x), relationship. presentation. buildings, cars...to avoid
Xmx,coswt and x= X, sinwt as - Apply the formula through resonance.
different examples.
solutions to the dEﬁning - Graphlcal anlmatlon to
equation for SHM. show the changing of sin,cos
- Solve problems, both .
graphically and by calculation relation graphs.
for acceleration, velocity and } Concitrjlct arll (te_xpe[)lr?ent o
displacement during prove the relation between
SHM. acceleration and
displacement.
- Research on resonance in
real life.
P46 | - Energy changes | - Describe the interchange - Revise law of conservation | - Squaring 1-Worksheet.
during simple between kinetic energy and of energy but using new - Multiplications 2-Quiz.

harmonic motion.

potential energy during SHM.
- Apply the expressions
E, = +muw’(x, - x*)Or the Kinetic

formula.
- Show animation for the ke
and Pe graphs.

- simple addition
and subtraction
using scientific

3- Oral questions
during the class.
4- Worksheet about the
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energy of a narticle undergoing
SHM, Ey=zmuw’x,"|

for the total energy and
E. =+mu’x* for the potential

energy.
- Solve problems, both
graphically

and by calculation, involving
energy

changes during SHM.

- Solve many questions on
board for many different
situation.

- Let the students work
individually to improve
there weakness.

- Explain spring situation
with simple momentum
collision.

calculator.

animation

- Engineering especially
manufacturing
buildings, cars...to avoid
resonance.

P47 |4 -Describe waves in two -Demonstrate the ripple tank | - Use scientific 1-Tsets
4.4 Wave dimensions, including the experiment showing calculator to find 2- Worksheets.
Characteristics concepts of wave fronts and of | reflection, refraction and sin, cos of the 3Drawing on the board.
rays. diffracted wave fronts. angle.
iroleSﬁ”ggn%i;ssr?;z dejt' - Draw wave fronts showing | - Skills of - _
rarefac'tion. the normal and the direction | measuring angles - Sailing diffraction of
of the incident ray using protractors. waves at boundaries
perpendicular. - Industry to design
- Showing animation of the suitable boats for
wave fronts. refraction reflection of
signals to measure bed
sea.
P48 4.5 Wave -State the principle of - Show animation showing | - Use tracing and 1- Test connecting
properties superposition and explain what | the superposition principal. | measuring angles. | mechanics and waves

is meant by constructive
interference and by destructive
interference.

-State and apply the conditions
for

- Define interference of the
wave.

- Compare between
constructive and destructive
interference by showing

- Simple equations.

ideas.

2- Worksheet on the
animation.

3- Tests.
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constructive and for destructive
interference in terms of path
difference and phase
difference.

- Apply the principle of
superposition to determine the
resultant of two waves.

interfering of crests and
trough waves.

- Demonstrate interference
on the ripple tank.

- Calculate the frequency of
the wave in the ripple tank
by experiment.

-Industry of sound
interference waves.
-Sailing diffraction of
waves at boundaries.

P49

Topic 5Electric
current

5.1 -electric
circuits

- Define electromotive force
(emf).

- Describe the concept of
internal resistance.

- Describe a potential divider.
- Explain the use of sensors in
potential divider circuits.
Solve problems involving
electric circuits.

- Apply the formula emf=

Ir+1IR
- Draw this equation
graphically and focus that
even though this is voltage,
current relation but it is
different than Ohms law
- Explain the function of
non- Ohmic relation like
LDR and NTC and how it
changes voltage with light
and temp.

- Conduct an experiment to
find voltage drop across LDR
and thermistor.

- Design an experiment to
determine the factors affecting
the resistance of a wire.

- Conduct an experiment to
calculate the internal resistance
of adry cell.

- Research of application of
non- ohmic relation in real life.

- Linear graph
relation with slope
and intercept.

- simple calculation
of +x and division.

1-Worksheet.

2-Quiz.

3- Tests

4- Oral questions during
the class

Nanotechnology how
electronics are working..
- Electrical
engineering
producing an
efficient dry
cells,
- Nursing sensors
used in hospitals,
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P50 |Topic 6: Field and | -State Coulomb’s law. - Understanding that each - Resolve of the 1-Worksheet ideas of
forces -Define electric field strength. | charge has an effect of a force component of | connecting mechanics
6.2 Electric force | -Determine the electric field | force which is represented | cos, sin. with static electricity is
and field: strength due to one or more by an arrow on a given Trigonometry. needed. .
pointcharges. charge. - Use multiplication | 2-Quiz.
-Solve problems involving . . Sl .
electric charges, forces and - Practice _solvmg when _ an_d d|_v_|3|on using | 3- Tests _ _
fields. charges aligned on one line, | scientific 4- Oral questions during
triangle and rectangle. calculator. the class
- Conduct an experiment to
show the shape of electric field - Industry Designing
around parallel plates. roads for friction,
designing
fuel cars, to minimize
friction.
P51 6.3 Magnetic -Determine the direction of the | - Apply FLHR for awire in | - Flexible hand to 1- Test linking electricity
force and field | force onacharge movingina | a magnetic field. apply FLHR. and magnet ideas.
magnetic field. - Design an experimentto | - Simple 2- Worksheets.
-Define the magnitude and determine the factors mathematical 3- Sheet on animation
direction of a magnetic field. | ;¢eocfing the magnetic force | calculation using | shown in the
-Solve problems involving on the wire calculators data show
magnetic forces, fields and . o ' '
currents. - Practice applying the
magnetic force formula and -Industry to design
applying the hand rule. efficient motors.
- Showing animation for dc - Electrical engineering
motor to apply FLHR. efficient electrical
devices.
P52 Topic 8: Energy, | -Define the energy density of a | - Understanding the - Simple calculators

power and fuel. definition of energy density. | to find an answer 1-Test showing link
climate change | -Discuss how choice of fuel is | _ Critical thinking why do | for the equations. | between Physics and
8.2 World influenced by its energy we use petrol as a fuel for chemistry.
energy sources | ENSIty- cars. 2- Worksheet.
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- Design an experiment for
energy density of a fuel.

- Research of fossil fuel
energy.

- Debate are you with
nuclear energy or against?

3- Oral questions.

-Industry which fossil
fuel is more efficient.
-Chemistry which fossil
fuel is more efficient.

P53 8.5 Greenhouse - Explain why iceberg are - Derivation of 1- Worksheet linking the
effect -Define surface heat capacity | melting. formula of specific | Albedo of earth to

Cs. - Show video presentation of | heat capacity and thermal energy topic.
-Solve problems on the the poles and how they are | surface heat 2- Worksheet.
greenhouse effect and the melting. capacity. 3- Worksheet on the
heating of planets using a - Practice solving questions | - Simple equation video
simple energy balance climate ! /Ing g pie €q L
model. showing the link between and calculators. - Chemistry ,
_State the Stefan—Boltzmann | thermal capacity and surface Chemical engineering to
law and app'y itto compare heat CapaCity. CaICUIate heat
emission rates from different - Explain what is the absorption and level of
surfaces. difference between global sea rised.

warming and green house - Social studies to places

effect. affected by global

- Debate about industry and worming.

CO; Geology to places
affected by global how
people live there.

P54 Astrophysics -Define the parsec. - NASA is presenting many | -Radian angle is 1- Worksheet from the

E3 Stellar
distances

-Describe the stellar parallax
method

of determining the distance to a
star.

-Solve problems involving
stellar parallax.

concepts through interview
with Astronomists

- Explain parallax using
fingers and eye.

- Practice solving questions
in calculations.

applies here

- Link between
radian and degree.
- Trigonometry
especially tan.

- Calculation using

animation.
2- Tests
3- Group discussion
about a career in the
future.
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-Describe the apparent
magnitude scale.

-Define absolute magnitude.
-Solve problems involving
apparent magnitude, absolute
magnitude and distance.
Solve problems involving
apparent brightness and
apparent magnitude.

- differentiate between
apparent brightness and
absolute brightness.

- Distinguish between
apparent brightness and
apparent magnitude.
-Showing animation of
binary stars.

- Research about methods
used to measure how far the
stars away from us.

scientific
calculators.

- Log equation and
use it from the
calculators

Astronomy to
measure how far
the stars away
from us,
Scientists
properties of
good scientist.
Industry
produce good
telescopes for
measurements.
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Subject : Physis
Grade/grades 11- 12

Curriculum IB: HL

code Topic/ Objectives Strategies Math skills Application /or
concept used/ needed integration;
1- in the same
subject;
2- in other subjects
P55 | Topic 1: Physics | - State and compare quantities | - Animation showing - Power of 10 1-Worksheet multiple
and Physical to the nearest order of different sizes from too multiplication, choice of estimating
measurements. magpnitude. small to too big. division, addition order of magnitude.
1.1 The realm of - Video of universe showing | and subtraction. 2-Quiz.
Physics - State the ranges of how large it is. - Rounding to find | 3- Worksheet of the
Order of magnitude of distances, | it of some known an appropriate video.
. masses and times that occur in . . ; . .
magnitude. the universe, from smallest to quantity to be memorized by number_ln 4- Oral questions during
the students calculation. the class.

greatest.

- Estimate approximate values
of everyday quantities to one
or two significant figures
and/or to the nearest order of
magnitude.

diameter of earth, average
distance between the earth
and the moon, weight of an
apple, mass of an elephant,
time of heart beat, mass of
the electron, proton,.....
-Focus through the course of
different quantities to be

-Geology in estimation
dimension or height of
mountain, -
nanotechnology in
estimation the speed of
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memorized by the student.
- Searching the net finding
some dimension using the
order of magnitude.

moving signals .
Nuclear Physics
diameter of atom or
nucleus..

P56 Topic 1.2 - State values in scientific | -Explain that changing big - Cross multiply - Worksheets.
Measurements | notation and in multiples of | ynit to small unit we = and | - Division using - Quizzes
and units  with  appropriate | pig ynit to small unit we X. | calculators, - Test
uncertainty. prefixes. - Explain Sl units and how | - Finding variable
to relay always on them. from equation. -Nanotechnology sizes
- Conduct an experiment to of apparatus there
measure using vernier -Biology using nm, um
caliber and ruler. of any species
-astronomy the distances
between galaxies.

P57 | Topic 2 - Define linear momentum - Focus on that momentum - simple 1-Worksheet using
Mechanices and impulse. is A VECTOR quantity multiplication different situation and
Forces and - Determine the impulse due | always asks about direction. | - Addition applying vectors..
dynamics ( to a time-varying force by - Show different calculation | - Simple division. | 2-Quiz.

momentum as a
vector quantity)

interpreting a force—time
graph.

- State the law of conservation
of linear momentum.

- Solve problems involving
momentum and impulse.

- Solve problems involving
momentum, work, energy and
power.

examples of different
collision entangled, different
direction.

- Present animation and
video of trolleys in collision.
- Conduct an experiment to
prove law of conservation of
momentum.

- Using vector
signs.

3- Worksheet of the
video.

4- Oral questions during
the class.

5- Worksheet about the
animation.

- Industry
Manufacturing cars and
engineering on how
tough the cars should be
and cars safety.
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P58 | Topic 4: -Define the terms - Give examples to explain - Use scientific 1-Worksheet in
Oscillations and | displacement, the definition of SHM for calculators for sin, | connecting two topics
waves: amplitude, frequency, period | pendulum and springs. COs. idea, mechanics and

- Kinematics of | and phase difference. - Animation to show the - Apply SHM.
simple -Define Ss'mfghﬂﬂgmch displacement acceleration | differentiation for | 2-Quiz.
Harmonic motion. dme(}tilr?irr]]é equl w'x. > the relationship. the sin, cos in order | 3-Oral questions during
- Solve problmehr;élumsving the - Apply differ(?ntiation to fqr the the class.
defining equation for SHM. | Show the relation between displacement, 4- Worksheet about the
- Apply the equations displacement, velocity and velocity and animation
v =V sinwt, acceleration. acceleration.
vevycoswt, veta,(xk - x), -Practice solving questions -- memorize the sin,
Xmx,coswt and x= X, sinwt as and finding maximum speed, | cos graphical - Engineering especially
and acceleration. presentation. Industry
solutions to the defining - Graphical animation to manufacturing buildings,
equation for SHM. show the changing of sin,cos cars... for shock
- Solve problems, both relation graphs. absorbers, bridges,
graphically and by . - Perform experiment to building planes, to avoid
calculation, for acceleration, o
velocity and displacement dra\_/v_a_graph for SHM vibration and resonance.
during definition. _
SHM. - Design an experiment to
find a factor affecting the
period of pendulum.

P59 | - Energy changes | - Describe the interchange - Revise law of conservation | - Squaring 1-Worksheet.
during simple | between kinetic energy and of energy but using new - Multiplications 2-Quiz.
harmonic potential energy during SHM. | formula. - simple addition 3- Oral questions during
motion. - Apply the expressions - Show animation for the ke | and subtraction the class.

E, = +muw’(x,’ - x* JOr the Kinetic

energy of a narticle
underg Ex = zmuw’x,’i

and Pe graphs.

- Solve many questions on
board for many different
situation.

using scientific
calculator.

4- \Worksheet about the
animation
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for the total energy and
E. =+muw’x* for the potential

energy.
- Solve problems, both
graphically

and by calculation, involving
energy

changes during SHM.

- Let the students work
individually to improve
there weakness.

- Perform experiments for
series and parallel springs.

- Engineering especially
Industry

manufacturing buildings,
cars... to avoid
resonance.

P60 | Topic 6: Field -State Coulomb’s law. - Understanding that each - Resolve of the 1-Worksheet.
and forces -Define electric field strength. | charge has an effect of a force component of | 2-Quiz.
6.2 Electric force | -Determine the electric field | force which is represented | cos, sin. 3- Tests
and field: strength due to one or more | py an arrow on a given Trigonometry. 4- Oral questions during
point charges. charge. - Use multiplication | the class
-Solve problems involving - Practice solving when and division using
electric charges, forces and ) . e g
fields. charges aligned on one line, | scientific -Industry
triangle and rectangle. calculator. Designing roads for
- Perform an experiment to friction, designing
find the shape of the electric fuel cars, to avoid static
field around different electricity.
shapes. -Engineering and design
and technology to avoid
lightning..
P61 | Topic 9: Motion | -Define gravitational -Understand that this is a -Analysis the graph | 1-Worksheet both

in fields

9.2 Gravitational
field, Potential
and energy

potential and gravitational
potential energy.

- State and apply the
expression

for gravitational potential due
to

a point mass.

scalar quantity Not a vector
like field and force.

- Improve students’ skills in
finding the potential by
graphs of potential versus
distance by practice many

by finding points
from the graph.

- Applying the math
for calculating the
formula for the
potential.

written and concept
questions.

2-Quiz.

3- Tests

4- Oral questions during
the class
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- State and apply the formula
relating gravitational field
strength to gravitational
potential gradient.

- Determine the potential due
to one or more point masses.
- Describe and sketch the
pattern

of equipotential surfaces due
to one and two point masses.
- Derive an expression for the
escape speed of an object
from the surface of a planet.

- Solve problems involving
gravitational potential energy
and gravitational potential.

questions.

- Use animation to explain
equipotential lines.

- Practice on board
calculating Pe from
equipotential lines.

- Derive the escape velocity
from law of conservation of
energy.

- Research on how they put a
satellite on its orbit by
calculating energy.

-Derivation of more
than one equation
together.

- Finding the
gradient of a point.

-Industry strong
materials to form
satellite from and avoid
friction with air.
-Astronomy to calculate
the appropriate position
for the satellites
according to its energy.,
-Design and technology
for shapes of rockets..

P62

9.3 Electric field,
Potential and
energy.

9.4 Orbital motion

- Define electric potential and
electric potential energy.

- State and apply the
expression for electric
potential due to a point
charge.

- State and apply the
expression for electric
potential due to a point
charge.

- State and apply the formula
relating electric field strength
to electric potential gradient.
- Determine the potential due
to one or more point charges.
- Derive Kepler’s third law.

- Understand that electric
potential is a scalar quantity
not like force and electric
field.

- Explain that the potential at
a point is a scalar addition of
all the point charges at the
region.

- Derive orbital velocity,
Kepler's 3" law.

- Focus of the existence of
more than one field in the
questions applied like
gravity with electricity.

- Applying the math
for calculating the
formula for the
potential.

- Derivation of
more than one
equation together.

1-Worksheet.
2-Quiz.
3- Tests
4- Oral questions during
the class

-Designing roads for
friction, to avoid static
electricity,
-Engineering and design
and
Technology for
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appropriate materials in

space.
P63 | Topic 11: Wave -Describe the nature of - Explain the main idea of - Simple math 1-Worksheet.
phenomena standing (stationary) waves. | superposition principal to calculations using | 2-Quiz.
11.1 Standing -Discuss the modes of | form standing waves. calculators. 3- Tests
(stationary) waves | Vibration of strings and air in | _ praw the harmonics for - Drawing sin 4- Oral questions during
open and in closed pipes. open and closed pipes and | waves to present the class
-Solve problems involving .
standing waves. calcul_ate the frequencies the wave.
knowing the length of the
pipe. Industry
- Show animations of Music notes in musical
instruments of open and instruments, -
closed pipes showing how Manufacturing of planes,
standing waves are produced bridge, buildings to
in order to form sounds. avoid resonance.
- Explain the connection of
resonance Phenomena.
- Perform an experiment to
see standing waves using a
tension rod connecting to ac
circuit.
- Perform an experiment to
calculate speed of sound in
air using standing waves.
P64 | 11.2 Doppler -Apply the Doppler effect - Explain the relative - Derivation where | 1-Worksheet.
effect equations for sound. velocity with respect to a use more than one | 2-Quiz.
Solve problems on the frame of reference. formula. 3- Tests

Doppler effect for sound.

-Solve problems on the

- Derive the two formulas
for the case of moving
source and moving observer.

- Simple calculation

applying the
formula.

4- Oral questions during
the class
5- worksheet of
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Doppler effect for
electromagnetic waves using
the approximation

-Outline an example in which
the

Doppler effect is used to
measure speed.

- Draw wave front for the
two cases moving source
and moving observer.

- Show animation on
Doppler effect using
different situation.

animation.

Industry trying to
minimize frequency
changes by
manufacturing.

P65 | 11.5 Polarization | - Outline qualitatively the -Showing animation on how | - Trigonometry. tan | - Oral questions during
action of liquid-crystal the two mirrors work with the class
displays (LCDs). polarized material.
- Explain the work for Industry in designing
polarized material. TV, LCD, Computer
- Demonstration of the LCD and
Polaroid and the analyzer. Calculator LCD - design
- Conduct an experiment to and technology perform
calculate the polarization appropriate material for
angle. these instruments.
- Design an experiment to
study a way of polarization.
- Show animation on how
polarization by reflection
occurs.
- Research on application of
polarization on real life
situation.
P66 | Topic 12: - Define magnetic flux and - Present animation showing | - Derivation 1-Worksheet.
Electromagnetic | magnetic flux linkage. the flux idea in different - differentiation. 2-Quiz.
induction - Describe the production of | examples. - Simple 3- Tests

an
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12.1 Induced
electromotive
force

induced emf by a time-
changing

magnetic flux.

- State Faraday’s law and
Lenz’s law.

- Solve electromagnetic
induction problems.

- Derive emf for wire in
different way.

- Show animation showing
lenz rule in a coil and
explain the — ve sign in
Faradays law.

calculations using
formula.
- Imagination

4- Oral questions during
the class

-Industry to avoid
induction for planes cars
designing.

-Electrical Engineering
to avoid induction for
electricity at home

P67 | 12.2 Alternating | -Describe the emf induced in | - Show animation of how to | -Graphing for sign | 1-Worksheet showing
current a coil rotating within a apply fleming RHR for the | cos. Trigonometry. | connection with
uniform magnetic field. ac generator. -square roots mechanics and this
- Explain the operationofa | _ ghow animation on - Simple topic.
gﬁzlrcrming current (20) different graph formation for | calculations. 2-Quiz. _ _
generator, fl_ux, emf and power using - Scientific 3- Oral questions during
- Discuss what is meant by the | SI"» COS: _ calculators. the class
root mean squared (rms) value | - EXPlain the meaning of
of an alternating current or rms and why its important in -Industry to use ac
voltage. ac current. instruments when ac
-Discuss what is meant by the | - Design an experiment to current is used.
root mean squared (rms) value | find factors affecting the - Electrical Engineering
of an alternating current or flux of a wire. in calculation of ac
voltage. _ - Animation to show how electricity from power
-Solve problems using peak | he generators work using stations.
and rms values. sin cos graphs.
- Practice solving questions
of finding flux for different
situation.
P68 | Topic 13: - Explain the origin of atomic | - Explain with animation - Simple 1-Worksheet connecting
Quantum physics | energy levels in terms of the | what is this model and why | mathematical to or more topic
and nuclear “electron in a box™ model. it is important in quantum calculation for together.
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physics - Outline the Schrdinger Physics. Heisenberg 2-Quiz.
13.1 Quantum model of the hydrogen atom. | - Simple idea of what is equation applying | 3- Tests
physics - Qutline the Heisenberg Schrdinger model. Showing | the formula 4- Oral questions during
uncertainty principle with animation. - Concept of the class
regard to position-momentum | _'propapility of finding probability.
and time-energy. electron in an energy level
- Outline an experiment to . '
verify the - Ex_plaln what wave - _ _
de Broglie hypothesis. particle duality mean is. Genetics ( biology),
- Outline the experiment for genetic engineering.
debroglie.
- Practice solving questions
on debroglie showing wave
particle duality idea.
P69 | 13.2 Nuclear - State the radioactive decay | - Derive formula for decay -Simple idea of 1-Worksheet.
physics law as an exponential function | law. what is probability. | 2-Quiz.
and - What is activity. 3- Tests

-- define the decay constant.

- Draw a graph for Log.
- Explain the importance of

- Exponential and

simple integration.

4- Oral questions during
the class

decay constant for the - Log graph.
element. Genetics ( biology),
- Debate about nuclear genetic engineering.
energy in a country.

P70 Topic 14: Digital | -Explain how interference of | - Show animation for CD, - Simple 1-Worksheet.

technology
14.1 Analogue
and digital signals

light is used to recover
information stored on a CD.
-Solve problems on CDs and
DVDs related to data storage
capacity.

DVD and different storage
systems.

- Apply constructive and
destructive interference for
edges.

- Research about laser and
its property in reading

mathematical
operations involve
+, X and division.

2-Quiz.

3- Tests

4- Oral questions during
the class

5- worksheet of
animation.

-Industry, how sensitive
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computer instrument.
- Discuss the important of
CD in now day life.

the laser used for
interference.
-nanotechnology
Computer Science, data
storage computer

P71 14.2 Data capture; | -Describe the structure of a - Present CCD as animation | - Simple 1-Worksheet.
digital imaging charge-coupled device (CCD). | to simplify the new idea. mathematical 2-Quiz.
using charge- -Explain how incident light | | jnk the resolution of stars | operations involve | 3- Tests
coupled devices | causes charge to build up to the resolution between +, X and division. | 4- Oral questions during
(CCDs) within a pixel. two pixels. the class
'C%J[t)l Ine how the image ona | _ Explain pixels and there 5- worksheet of
is digitized. . . N
_Discuss the effects of importance for resolution. animation.
quantum - How to form a clear image _
efficiency, magnification and | Using a simple lens and Computer Science,
resolution on the quality of apply it to the pixel. computer uses LCD
the processed image. - Research about resolution. screens engineering is it
-Solve problems involving the a good for screen
use of CCDs. technology.
P72 Electromagnetic | -State the condition for light | - Give simple examples from | - simple 1-Worksheet.
waves to undergo either a phase real life to show what thin calculations 2-Quiz.
G6 Thin-film change of m, or no phase film is. applying the 3- Tests
interference change, on reflection froman | _ Eypjain in Phase and out of | equations. 4- Oral questions during
Parallel films interface. phase by drawing crests and the class

-Describe how a source of
light gives rise to an
interference pattern when the
light is reflected at both
surfaces of a parallel film.
-State the conditions for
constructive and destructive
interference.

troughs.

- Show animations for thin
films by single and different
colors.

- Understand the difference
between air wedge and thin
films.

5- Worksheet of
animation.

Industry
Engineering ( roads) oil
films on streets
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-Explain the formation of
coloured fringes when white
light is reflected from thin
films, such as oil and soap
films.

-Describe the difference
between fringes formed by a
parallel film and a wedge
film.

-Solve problems involving
parallel films.

- Design an experiment to
find factors affecting the
formation of thin film.

-Optics blooming of
lenses
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