SUBJECT : MATH
Grade 10

MoE National Curriculum

code | Topic / concept Objectives Strategies Math skills used/ needed Application /or
integration;
1- in the same
subject;
2- in other
subjects
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= Divide students into groups
and give each a function
(constant, linear quadratic or
rational) and use software to
graph it.

= Ask the student to identify the
domain and range of each
function as well as the
maximum and minimum
values from the graph.

= Give practice questions such
as total profit function for a
factory and ask students to
find the maximum profit
value , the domain and range.
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e Introduce the
absolute value
function to the
students
e Graphically represent
Absolute Value
Function using
technology
e Solve practical
problems on absolute
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e Review of piece-wise and linear
functions. Reflection of a
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e Piece-wise function

e Linear function
e Reflection of a straight
line in the y axis
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covered in
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gradel0 Optics
(mirrors unit).




value function

straight line in the y-axis.

¢ Divide students into groups and
ask each to graph, using a
software various Absolute Value
Functions.

e Discuss with the students how to
redefine the Absolute Value
Function and their conclusions
about the symmetry axis and
translation.

e Show some practical examples
about Absolute Value Function
and its graphical representation
from a website.
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eIntroduce the students to
Greatest integer function
e And step function
eFind the function value at a
given point
e Graphically represent the
Greatest integer function
using technology
eSolve practical problem on
step function
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eShow real life situation where
functions are used.

eDefine greatest integer function
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ePiece-wise function

e Constant function

e Graphical
of the function.
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e The step
function can be
used in trading (
Purchases value
and discount
value)




and find the function value at a
given point.

eDivide students into groups and
ask each to graph greatest integer
function for different bases using
computers.

eFrom the graph, the students
deduce properties of the greatest
integer function

¢Give real examples about step
function as electricity bill

e Use a website to illustrate the
greatest integer function and its
graphical representation and
practical applications about it

e Salary of a sales
man according
to sales value.

e The cost of
mailing letters
and parcels
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eIntroduce students to central
and inscribed angles.
eProve the relation between
the measures of the central
and inscribed angles both
sharing the same arc
eUse the properties of central
and inscribed angles to solve
practical problems.
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e Properties of
Equilateral triangles
and isosceles triangles

e exterior angle of a
triangle
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eDemonstrate real life situations
where the central and inscribed
angles are used.

eDefine central and inscribed
angles concepts by drawing many
figures some fulfill the concept
and some do not.

e Divide students into groups where
each use the computer to draw the
central and inscribed angles
sharing the same arc or
symmetrical arcs and find their
measurements.

eConclude form drawing the
relation between central and
inscribed angles sharing the same
arc.

¢Give examples from the real life
about central and inscribed angles.

e Use of a Website to show
practical applications.

central and
inscribed angles to
ovoid the hazard.
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e Cyclic
quadrilateral
e Exterior angle
of the cyclic
quadrilateral
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e Draw a triangle with
its vertices on the
circumference of a
circle
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¢ This topic is
important in
geometry m, has
been discussed
in grade 8
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e Introduce the student to
cyclic quadrilateral and
prove that the sum of two
opposite angles in a cyclic
quadrilateral equals 180
degrees.

e To prove that if two
opposite angles in a
quadrilateral equal 180
degrees then the shape is
cyclic quadrilateral.

e Prove that the measure of
the exterior angleina
cyclic quadrilateral = the
measure of the opposite
angle to its Adjacent angle

¢ Solve problems related to
the cyclic quadrilateral.
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= Ask students about the no. of
circles that can be drawn and
pass through one, two, three,
four known points.
= Lead the students to discover the
case where a circle is drawn
passing through non collinear
four points using the computer
and discover that the sum of the
opposite angles equal 180 degree.
= Discus the reverse of the theorem
and give examples.
= Explain the exterior angle of the
cyclic quadrilateral and motivate
students to discover its
measurement with respect to
opposite angle to its adjacent
angle.
= Visit a website that shows the
cyclic quadrilateral, its angles
and applications.
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Geometry
earth science.

and
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=solving system of two
quadratic equations
= solve problems including
systems of equations and
Justifying the solution
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= Ask students a question about
the sun motion in an elliptical
orbit and moon around the
earth in a semi circular orbit,
and the location where lunar
and solar eclipses happen, the
Astronomers use a system of
two quadratic equations to
find the required.
= Show a system of two
quadratic equations and lead
student to the way to solve it
and review the two linear
equations, by elimination and
by substitution, explaining the
steps.
= Show practical examples to
have students make equations
and find solutions.
= Visit a website that illustrates
the solution of a system of two
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eSolving a system of
two linear equations by
elimination.

ePythagoras theorem




quadratic equations by
graphing and exploring
various cases.
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e Elevation
angle
e Depression
angle
e Triangle
solution
e Sine rule
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eShow how to establish the
Sine Rule

eUse Sine Rule in solving
triangles,

eUse Sine Rule in solving
questions in practical
problems.
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= Review the triangle components
solving for a right angle triangle,
in grade 9 and real life
application in which they have
used the trigonometric ratios.
= Review elevation and depression
angles to find the distances that
cannot be measured directly like
a tower height, or mountain
height or a river width.
= Divide the students into groups
and give each a triangle drawing
and ask them to find the
unknown components in
triangles and ask them to prove
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This topic was
covered in grade
10 physics

Astronomy :

Find how far is a
star,

elevation angles,
depression angles
and triangle
solution have been
studied in grade 9




the Sine rule and identify the
situations in which it can be
applied.

= Give drawings and examples
about Sine Rule.

= Visit a website in which Sine
Rule is used in practical life.
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eShow how to establish the
Cosine rule
eUse cosine rule in a triangle
solution.
eUse the Cosine rule in solving
some practical problems.
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eReview the Cosine rule and the
situations that it is used in.
eGive examples and practical
questions where students conclude
Cosine rule and its uses.
eDivide students into groups and
ask a practical question for each
such as finding the width of river,
height of a building, where
students need to use the Cosine
Rule
¢ Visit a website to illustrate the
Cosine rule usage.
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e Triangle components,

e Elevation angle
depression angle

¢ Pythagorean theorem

e Cosinerule
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physics, earth
science and
geometry
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e Straight Line
slope
(gradient)

e Perpendicular
Lines

o Parallel Lines

e Horizontal
line,

e Vertical line

4 sial) el 3aai (1
Baalatiall
Clagivsall Jae G A83all 2283 (12
A0 giall g Baalaiall
il b el 5 s ) sl aladiul (3
il lddle
da 8 2alaill g (o 5) il alasiind (4
Alee Jilua
e Identify Parallel Lines and
Perpendicular Lines
e Find the relation between
slopes of Parallel Lines and
Perpendicular Lines
e Use parallel and
perpendicular lines in
solving problems
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= Review the Parallel Lines and
Perpendicular Lines concepts
using graphs and 3-D solids
= Review finding a straight line
slope if two points on the line
are given or its slope angle or
equation
= Ask student to perform an
activity to conclude the
relation between two Parallel
Lines and two Perpendicular
Lines concerning slope.
= Explain the concept:
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Line slope
Perpendicular Lines
Parallel Lines
Properties of
rectangles , squares
and right-angle
triangles
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= This was
covered in
grade 9
physics.
=  And was
mentioned in
grade 8 math
= Earth science
= Geometry.




horizontal, vertical,
inclined/oblique using
graphing and finding the slope
of each.

= Dived students into groups
and give each a figure
(square, right angle triangle)
and prove its properties using
the slope.

=  Give student practical
problems related to
parallelism and perpendicular
lines.

= Visit a website to show the
importance of parallelism and
perpendicular lines in
practical life
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= The shortest
distance
between a point
and a line.
= The distance
between a point
and a line.
= Distance
between two
parallel lines
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= Conclude that the
distance of a point from
a line is the shortest
distance between the
point and the line.
= Conclude the rule of the
distance of a point to a
line and use it.
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Distance between
two points
Coordinates of
midpoint

Write the linear
equation in its
general form
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This was
covered in
physics.
Earth science
Geometry
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Review the distance between
two points, and the
Coordinates of the mid-point.
Write the linear equation in its
general form.

Give a problem, what is the
shortest distance between the

Penalty point and the Referee
if the referee is walking on the
Diameter of the football
rectangular field.

Give the chance to the
students to perform a drawing
activity to conclude that the
shortest distance between a
line and a point that does not
fall on it is the length of the
perpendicular line form the
point to the line.

Divide students into groups to
work and conclude the rule of
the point distance from the
line.

Give worksheet to the groups
to solve practical; problems
and find the rule of the
distance between two lines.
Visit a website to show the
rule and its applications




SUBJECT : MATH

MoE National Curriculum

Grade 11
Topic / concept Objectives Strategies Math skills used/ needed Applicatic
integrati
1-inthe:
subjec
2- inot
subjec
M11] e ¢ Alulude * 5 Al sgiae ) oyl (1 Llai) dpanl o Al QLT (1 | alae U Adall 5 ) gaall ¢ uasille DSl JASS : ol
dogiie Alududie 5 A lle> aldadll Alall s dpplall al glall (amy Al ¢ daag M gdn ille Sl E) T
Lgiie pe Alubude pAUE* | el g senall ey aladial (2 Laaill GLESY JISuly ilia ia e (2 e
g el ey * COlduddll ge Cle sana ) Akl w5 (3 | Exponents,

Aluldal dladt aall slag) (13 sl ogle dee 35l @555 | o General idea about U £ 5o
= Seriesand  Sequences e Abdidal aladl aall Alal (4 Leda iy Alududiall o sgdal (380 odd and even kel ) (Balustial 4
= Finite Sequences and e sana | Cpaadaailed ooy Gl = jla PO e (4 numbers. ¢ Al Ay

series llliall ol 8 Cada i (5 Ll 3acld dlhall ol

= infinite Sequences and dlee Jilia Ja 8 Lludall aladinly ALliad) e juadl) ) gaadaiia]
series g sanall 3a) e In biolo




Sum symbol

eDefine Series and Sequence

eUse sum symbol to express
series

eldentify the general term of
a series

eldentify the general term a
series form its sum.

e Apply rules of sequences
and series in mathematical
applied problems
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=Discuss with students the
importance of patterns in
studying some natural and life
phenomena
" Show Pascal triangle to
discover patterns.
" Use worksheets and group
work to conclude the concept
of a sequence accurately.
=Using puzzle about number
with patterns the students will
discover what is meant by
Patterns, through which they can
express the sequence using sum
symbol.
=Use group work to find the
pattern rule and Find the general
term of the series form the sum
rule.
=Put students into groups to work
out the general term form the sum
rule
=.Using a site showing Fibonacci
integer sequence to conclude the
golden ratio and use it in art and
architecture
= Ask students to solve problems

bacteria
reprodu
In earth
science:
moving
planet c
to earth.
Physics
of distat
that is

traveled
an athle
Art: the
golden |
Patterns




related to sequence
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eGeometric sequence
eGeometric series
eGeometric sequence
common ratio
eGeneral term geometric
series

Al o geie ) ol (1
oadll 8 g ganall S aladiul (12
o
Aanigl) cadldidall
Lpuaria Aloldial alall ) Syl (3
plasiuly dglee Sl s (4
Aouaigl) Gl
= Define the concept series
= Using the sum symbol to
express geometric series
= Find the general term of a
geometric series
Solve problems
using geometric
series.
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= Discuss with the students the
importance of series in some
natural and life phenomena
= Show various types of series
= Divide students into groups
to come up with an accurate
definition of geometric series
and find its general term.
= Relate the story of the king
and the wise man about the
chess board and the rice
grains, the students will
recognize the growth of the
numbers in geometric series.
= Use a website to show
applied examples of
geometric series.
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eExponential rules
eUsing the sum symbol
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= exponential function
= increasing function
= decreasing function
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= To Know the exponential
function

= Graphical representation of
exponential function.

= properties of exponential
functions

= Solve mathematical
problems using exponential
functions
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= Review the concept of
function, range and domain
= Using discussion
introduce the composite
profit and show the
importance of using
exponential function in
finding its calculations
= Define exponential
function.
= Divide students into
groups and ask them to
represent graphically
exponential functions
using the computer or
conclude the properties of
the exponential function
‘(increasing, decreasing,
range, domain, x and y
intercepts) Use a web site
to show some applied
example to show how to

domain
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function
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plot exponential functions
and to conclude their
properties. and make some
applications
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e The logarithmic function
e The natural logarithm
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e Introduce the logarithmic
function
e Represent the logarithmic fun
graphically
e the logarithmic functions proy
e Converting from
exponential form to
logarithmic form and vice
versa.
e Solve practical problems
using logarithms.
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¢ Review the exponential function

with the students and introduce the

logarithm concept by connecting it
to the exponent.

e Using discussion: | give physics
problem that requires the use of
logarithm and define the
logarithm.

e Divide students into groups and
ask them to graphically represent
logarithmic function using the
computer or conclude the

¢ daall ¢ Y1 () sBY)
sl

Function,
range and
domain.
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properties of the exponential
function “(increasing , decreasing ,
range , domain , x and y-
intercepts)
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Two variables inequality,
the solution set, equation
corresponding to inequality.
Half plane, solution region.
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¢ Represent two variables
inequality graphically.

o Write the linear inequality
that is represented by a
region on the Cartesian
plane

e Solve problems using
inequalities.

e o lal) o seba Al aal il (1
Cligial) aladiiol Callati dlee 4l
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Jallall 3 ol sl alasiind 5 cillaall

¢ Review the concept of an
inequality then show a problem
that requires an inequality to be
solved.

e Using discussion to solve a given
problem that requires a linear
program and find a way to solve
using graphical representation of
inequalities and find the solution
region using colors,

¢ Divide students into groups and
ask each group to represent the
inequality graphically using
software and to shade the solution
region

Tox Alalaal ) Jiiadll
adad l€ 1) 3aadll ¢ aise
JAJ‘ -~~l . x . wer

Graphical representation
of a linear equation, , and
check if any point is
within the solution
region.

oAl & s
oy
P

Al Al
dalss el

y

il gl
3 gdna g Aly
Bl a 8l

This topic v
mentioned |
grade 9

In economi
find how w
get a higher
using the le
cost.
Sociology:
limited recc
to accompli
high object




¢ Use a website to show some
practical examples of inequalities
and solving them graphically
using colors for shading.
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Polynomials, zero function,
main coefficient, equality of
two functions .degree of
function, graphical
representation for
polynomials.
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e Distinguish polynomial
functions among other
functions
e Find the degree of a
polynomial and its main
coefficient.
¢ Write the general form of
polynomials ,
e Graphically represent
polynomial.
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eReview with the students the
functions: linear, constant,
quadratic and cubic, which they
have learned before.

eUsing the bee hives to introduce
the hexagonal shape to show the
polynomial in nature.

¢Give varied examples to show the
polynomials to conclude its
definition and equality of two

i oY Jldl Jaal
sl
b o EY Lalall s sl
TR PRGIt P
Graphical representation
for linear ,constant and
quadratic functions
General form of linear ,
quadratic and constant
functions
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polynomial

eDivide students into groups and
ask them to represent the
polynomials graphically using
computers and form other groups
to graph other functions which are
not polynomials such as absolute
value and relative function

e Use a website to show practical
examples about polynomials.
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Sign change, extreme values
relative and absolute
maxima and minima
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e Graphical presentation of a
polynomial.
e Find the extreme values and
identify their nature.
e Find the zeros of a function
from a graph.
e Find the sign of the main
coefficient form graph,
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¢ Review polynomials
¢ Define maxima , minima and
zeros of a function
e Divide students into groups and
ask each group to draw a
graphical representation of
polynomial and write its
properties concerning the
maximum value , roots , and
function sign and main
coefficient sign
e Use website to show practical

s oY Jll Jaal
(sl
b o EY el s sl
TR PRIt P
Graphical presentation
for linear and constant
and square functions
General form of linear
square and constant

function
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examples of polynomials and
how to solve it using drawing.

the maximu
value.

In physics
chemistry ,
rules and la
polynomial;
we need to
the maximt

value.
MI8 ¢ Zsl ol ol o as ol | AiBiall CEY) ) Coaill (1| aaey o ) Al CUEY) iy i (1| Qi) el ¢ saall il | g smpall |
A1 0 alas Jl ¢ A0 30l Ll 558 Ak ) y8Y) dad A (12 PR s selid 4y 5k ¢ 3l |
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Agl | BoLE pasts aa el Ayl alag) (3 plasinuly s dudifia daui 331 4o sane | hypotenuse ¢ oA,

el 4l Al dau p e de gaan JS Jani @ ulsl) | Pythagorean theorem

eIntroduce the Trigonometric Aaibiad aadl Al ) 8Y) BB
Sine , Cosine, Tan, Cot functions ) paiiad G Y1 LY Al a0 (3 Afifia (o Loy
,Secant, eFind the values of A ) B L This topic
Cosecant, Reference Trigonometric functions for el gl aseda c-*bji aall e (4 mentioned |
Angle different angles. & Ll 5 Al Cadl) alals Adhal) o gl grades 9, 1(
eFind Reference Angle and ‘ gloY) e Earth scier
identify the sign of the Aa (e Aol (2 ol 5 plasind (5 physics ant
trigonometric Ratios. el Lela ATl ol chemistry
e Introduce the six Trigonometric topics use
functions after drawing the Right trigonomet

triangle. ratios

e Divide students into groups and
give each group one trigonometric
ratio to find its properties and
function programming using
computer

o Ask students to draw the four
quarters of a unit circle to




conclude the signs of the ratios.

e From drawing introduce the term
reference angle so that student can
find the trigonometric ratios for
different angles in all the quarters.

e Use a website to show examples
for finding trigonometric ratios.
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Period, amplitude. periodic
function
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eRepresent all curves of the
functions : Sin x, Cos X,
and Tan x manually and
using computer.

e Find the domain, and range
and amplitude of
trigonometric functions

e Describe the behaviors of
trigonometric function
under the geometric
transformations( reflection
and translation) ,
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¢ Review the six Trigonometric
functions
¢ Divide students into groups and
give each group one
trigonometric ratio to construct a
table for different angles with a
limited Interval and represent
that graphically.
e show various graphs of
trigonometric functions, and
show the period and amplitude

Jiadll ¢ auabidl Conadl
el Al
Trigonometric ratios,
Curve graphing

Jof ¢ ke

sl G
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Trigonomet
grade 9, 10
Earth scier
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chemistry |
laws have
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on the graph.

e using computers, students plot
the graphs of the trigonometric
functions and find the period ,
amplitude and the behavior of the
function under reflection or
translation

e Use a website to show the
graphic representation of
trigonometric functions and show
their properties.
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Normal distribution, the
standard score. Positive and
negative skewness
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e Introduce the normal
distribution curve and its
properties
e Use the properties of
normal distribution and
area table (probability
tables) in solving
problems.
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¢ Review the prerequisites: mean,
standard deviation.

e Show some curves that represent
some phenomena, some are
skewed to the right and some are
skewed to the left. And some are
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Arithmetic Mean,
standard deviation,
standard score, median,
and mode
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Statistics:
probability
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normal,

e Define the normal distribution,
its mean, its standard deviation,
and conclude its properties.

e Show different curves for areas
and how to use the table to find
the probability or the percentage
for an event to happen.

e Divide students into groups and
ask them to sketch the normal
curve and to shade the solution
area, and solve questions.

e Use a website to explain the
solution area.




SUBJECT : MATH

MoE National Curriculum

Grade 11
Topic/ Objectives Strategies Math skills used/ Application
concept needed lor

integration;

in the same

subject;
2- in other
subjects
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=Derivative Alaa s 38 e CalSi 5 Cle ganal Al anidi (5 2 ) Apmilly
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derivative at a sy AL e Ankll o a1l (13
point = To know the first derivative | = Introduce the first derivative Jsb ud Jame A 52
= |eft hand of a function at a point. concept geometrically using Ol Hhd Caial
derivative ata | ™ Explain the first derivative curves and the tangents at different ) Al ) Y
point. of a function at a point points. 3 92 amy 3S 5
geometrically = Use computers to show the pll 4
= Find the first derivative of a relation between the slope of a
function secant line and the tangent’s slope. eBio: it studies the




= Find the first derivative at a
point using definition.

= Search for the derivability
of the function in a closed
interval

= Solve application problems
about the first derivative.

= Use a website to explain the first
derivative.
= Divide students into groups to
solve applied problem related to
derivatives.

microorganisms
and the rate of
change in
bacterial growth
in a colony.
eEconomics:
study of average
of change in
profit to the no.
of items
produced or sold.
eMedical science:
study the change
in diameter of
aorta according
the blood
concentration
after using some
medications.
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¢ Opinie abli | de dilee giauvia Sl Jas @ sl | Of aline equation ks vie ulad) e
A4S yidie aas sl 45 5la3 Cile sama ) 4l apuii (2 | Solve two variable (ol
Tangent, slope | o Find the tangent equation | O hiiaie s 062lSS5 | equations , tan of an Glfie dalusa dlayl (2
of a tangent. e Finds the equation of the Aol Adlide Ll saac Yy wlubedl) | anglle, circle equation S el as Sl )
Perpendicular, perpendicular to the el pladuly o Ladl el le ‘-5“‘“1\
slope of the tangent at a point. B :*—A‘ \.;L“Ay“ Losd egfﬁtw; ..&y.ayd‘ ‘% 5%
perpendicular « Solve geometric and il a5 et (3 uh‘z‘h)“ \“.T&'M @
line, applied problems about Ao L L ’ﬂ?kaj
intersection of derivatives o ) Ban st o
two curves, S 5 Gle ganal Akl arniii (4 g oAl 2 saall il 88
common point. e ddlee (il Jayde sana S S G gisall alall
Aol cilaydadl) & o gall 128 pali*
= Show figures about curves to show gl ale &
the tangents at different points and eProve a
perpendicular on tangents and geometric
relate them to derivatives. relation such as
= Divide students into cooperative (radius of a circle
groups and ask them to plot curves IS perpendicular
and tangents and perpendiculars at on atangentat a
different points and find the epoint
equations using derivatives and eFind the area of
discuss what they have concluded. triangle whose
= Use website to explain geometric side is a tangent
applications ora
= Divide students into groups and perpendicular on
ask them to solve problems the tangent.
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Distance, speed,
acceleration.
Maximum
height, reverse
the motion
direction, initial
speed
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= Solve problems on
distance , speed , and
acceleration
=  Find the maximum
height that an objet can
reach.
= Finds when a projectile
reaches the earth ,
Find the initial speed.

Aagal L) el
Do siall @ il iy pad IS (40 (2
5 hallle Ll Qii\_}lﬂ\@ﬁ@
Al i)
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< 5384l 38 jay utlall
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) S g3all asall 3 gay e g el
=Y
pnad 45030Y) de )
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¢ Define instantaneous speed to
conclude that the displacement
derivative with respect to time is
the physical explanation of a
derivative.

¢ By defining the average
acceleration the students must
conclude that the instantaneous
acceleration is the second
derivative of displacement.

e Using the computer discuss with
the students the projectiles motion
when an object reaches its
maximum height and when it
comes back to earth and its initial
speed.

e Use websites to explain different
physical applications.

D Asad) (3

Average speed.
First derivative
Second derivative
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This topic is used
in geometry,
physics.

It appeared in
physics in grade
11, 12.
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M24 (s s saill sl s sl all Sl O ¢ Clavaall o gaall BENY
dad ) (S le S Solve problems and life | aull g dddes e dal zisai paje (2] adals day ¢ Gidali oy Adlsall sl
(adae problems that include Gl el G A83all dlal 5 i 51l Gl il 8 ¢ afins e | Physics
Minimum extreme values. il ill 4B | Chemistry
value dania ¢ Jila g g Clawaa aladiu) (3 | Extreme values, areas Biology
Maximum Ay Gand zun 6l | and volumes of solid.
value. sles kel mania 55 40 18 5a aladiul (4
s sl 2l 2125y | Distance between two
JS il g e saadd bl awi (5 | points. Between a point
el il e dilee Jilus dayde sena | and a straight line,
s =3l | trigonometric ratios laws.
= Show steps of solving problems
about the extreme values.
= Show a sample of solving
practical problems and find
relations between constants and
variables.
= Use models and illustrations to
explain some examples.
= Use websites to demonstrate a
practical use of extreme values ,
= Divide students into groups and
ask them to solve problems
related to extreme values.
M25 FREAIIEN O 8Y da all Lla sy (1 e il Ul yBY e gay gape (1] A&l ¢ 2 gaad) <) S Galsd | g saasall 132 )
Llal ¢ J5Y) e & sl 2l o seda Claall il ¢ | sl JY) caall
¢ da jall ¥ Adiial) A8l (2 )yl (m)l PN alaaiul (2 | The properties of L;a\_\.“ 5 giall ‘;ALJ\
Adadll (5 gucill sl Ol 8Y lee 515 s il aill Guads | polynomials, S ¢ s sall 128 padiiy
laall elaall Al Aladll (5 puadll 2l 4 sl e sane I Akl i (3| derivatives and critical ey il 5 digl)
G rall @l | 8 V) Al s axiiey (3 )il A caagt Jae 43 )5 24555 | points. This topic is
Al ¢ dgdadll Ay 6yl asdll Cay a3 ) Jaa sill Al covered in grade
(ool O O1BY Aladl) (5 puadll all Tonia 58 A adl e a1l (4 11 . This topic is




dagll ¢ Adllaal) LIEN Jibae da g O _BY (5 puadll 2l also used in
dalladll 5 pall | aill 400 d5idall Hludl) andiey (4 s ypadll aill e dylec geometry and
Test of the S saall Show function graphs to physics.
first derivative, | =Find the Critical points for explain extreme values
critical points, a given function concept.
local extreme = Define the relation between Use computers to plot
values, local the first derivative of a functions and identify extreme
maximum function and its local values and their nature.
value, local extreme values. Divide the students into
minimum = Use first derivative test to cooperative groups to work
value, absolute | find the local extreme on a worksheet through which
maximum values for a function if students will conclude the
value, and available. definition of extreme values
absolute = Use the second derivative Use website to explain the
minimum test for the absolute values extreme values and problem
value. solving about them.
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= Divide students into groups to
find the areas using the laws of

irregular shapes
Students have
been introduced
to find areas of
regular shapes by




regular shapes laws.

= Show figures for irregular areas
and ask student to conclude the
definite integration after using
Riemann sum.

= Using computers show figures
for areas located between curves
and x -axis or more than two
curves. And use colors to find
the areas using integration.

= Use a website to explain the
relation between integration and
finding areas for different shapes
under different conditions.

laws.
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Circle conic sections paibad de sana JS it Cuny ) 5aY) Earth science:

Use properties of the
cone to solve practical
problems

sl akadll
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Ak s Al g il e
= Show models of a cone and
define its parts
= Show different kinds of conic
sections practically using a plane
intersecting with a cone in
different ways to produce plan
curves called conic sections.

revolving of the
moon around the
earth in a form of
ellipse.

Space:
calculation of the
farthest and
closest distance of
two planets




= Divide students into groups and
give each a task so that the whole
group conclude the properties of
the conic section

= Use the computer and a website
to explain.

= Student solves some practical
problems.

M28

e 2alad (1
S a9

O s 2alali (2
LN (3

da g0

=A line
Perpendicular
to a plane.

=Two
perpendicular
planes

= The Dihedral
angle

G SN kil o 5u (1
alaill
2alailly (3l Jiboe Jag (2
A3l A sl o sede a3
L D)
Prove the theorems that
include perpendiculars.
Solve problem related
to perpendiculars,
Define the dihedral
angle and identify its
measurement.

caa] csulallalasin) (1
HESMA} (5 S ¢ GOlaliva el CJ\.A.}
Ot sosa dalad
A5 bl ) paad osulall aladinl (12
Lol o) 48
45l 3 i 5 Clannal 3lad 22 e (3
Ll Al A€ g A 5 5l
A i ey Slas )l 2 e (4
Jilsal) Ja g by ylasl) sy 8 el
B s 30 Wl 31 5 ety Aileial
&ty e sanad LB a2y (5
p s Adlide g lia sy daa 55 Ll 5 3 Clasna
Clanae Gl 5 Lol Alaly Aotk
(8 Ll 25l 5 (i 2l
) Jilsall s
W53l s elaill i 511 ad 5 (20 s
daa
= Using computer to show samples
of perpendicular planes, lines, and
plane with a line.
= Use of computer to show the
dihedral angle and how to find it.
= Show models to explain the
dihedral angle and how to find it.
= Show drawings and illustrations to

adise o 3 gec 4al8) (1
Sie Ak il aladial (2
Ll 50 (el ol
Caliall Gaibad aladiul (3
s siall g cpladl (g sluiall
& )
= Drawinga
perpendicular
line on a plane
= Use trigonometric
ratios to find angles
Using properties of
isosceles and
Equilateral
triangles

EWE AR
LJLA\ \:"J).J ;}-'43\

3)1.46&“ PIVRLYY

Physics:
angles of
incidence and
reflection in
optics (Snell
laws).

Architecture




prove the theorems and solve
problems related to perpendicular
and dihedral angle.

= After dividing students into groups
and distribute models of dihedral
angles in different positions
students will measure them , and
using models showing the
perpendicular planes and how it is
used to solve problems

= Show a website to illustrate the
perpendicular line, planes and
lines with planes.

piisa s )53 (1 Cranals (Al by kil (11 Gilagiine (el Qo gulall aladinl (11 4 sle laiine oy (11 s el sl
G siaay )5 )55 Adllaie 5 AT 43 e gl (55 st iy (2 5 lenll dzia
M29 | s sl 5( 2 sl Bl Jila g (2 | gl Om e (501 585 puliosa 5 (5 siana cililie 4l (3| Physics and
Osastise (5 )53 (13 ) sie (agive G ey (3 4aliia | Draw parallel lines architecture
bl adiva (4 Callaia s iyl el asalall lasiud (2 | Draw a Parallelogram
(S Siasal To prove the theorem thal Lela y g dolee A5y 5l | Similarity of triangles
oA linein include parallelism L 5 g ilaiy Cla g )l (ape (3
parallel with a Solve problems related ALY (o Sl 2 gai Jie )lainal
plane to parallelism A3 g S milai g (GHlal) raia gl Aiaaall
e Two parallel Distinguish between gy G Lokl ey 8 aelus
planes. two parallel lines or )5l ddlaiall Jilaall Ja g 8]l
e Two parallel skewed lines e gana S Al a5 (4
lines dal dia sill agle dabiaal) = 3aill o553
*A line that (slenll Jilusdl)
intersects with = Using computer to show parallel
a plane. lines and skew lines, and
(secant) parallelism of two planes and a

plane with a line in many different
ways.

= Use computers to show the




theorem practically and its proofs

= Show models and drawings to
illustrate such as cube, , an cartoon
models to help in proving the
theorems and illustrate the
relations and solve problems
related to parallelism.

= Divide students into groups and
give each models to come up with
solving application problems

M30

=gl dadll (11
(sl ode ki (2
tLaﬁc B)S\J)
.33\)' chﬁ ¢ uaéu
((s3S0 pdadi ¢
Locus
Conic sections
including:
Ellipse
Hyperbola
Parabola
Circle

Laania Slae Jiad Adabae 208y (1
3 ¢ Clagial) Liacaic lase
tLaﬁ ¢ A.\\J ckg ¢ u=dls tLaﬁc
(s
Identify an equation that
represent a locus including
(lines, circles, ellipse,
hyperbola , Parabola)

Y G pad Gosalall alasaind (1
Lo dag il (38548 jaia
b 20l 3lai 5 s g5} G e (3
gl Jaall o 5¢80 i 58
Gle gana ) Al 0555 (4
Jaall dlayl de sane JS (e alhal
Apmaday i (385 4S e ddalil uigll
Adad) dmy g (il (g Adlaall () 9 aladill
ehd Ao sene IS e il dumy aiilse O
Aalide Aalaa g alide oy A
3854kl AS ja Cm pdise o e (5
JRA Aalas latiul 5 3 2asa day pd
Aldal) 48 jliiay il
=Using computer, illustrate the
locus of a moving point according
to specific conditions.
= Show drawing to help illustrating
locus concept.
=Divide students into groups and
ask each to find the locus of a
moving point according to specific
conditions using the laws of

Ol (s ALl 538 (1

e (e Adadi aay (2

Distance between
two points law.
Distance of a point
from a line.

D el adl)
BJLA&“ A
oa)Y asle
Architecture
earth science and
physics




distance between two points or the
distance of a point from a line so
that each group will come up with
a different conic section and a
different equation.

= Show a site that show the motion
of a mobile point according to
specific conditions and conclude
the equation with the students’
participation.

Subject : Mathematics

Grades 9" and 10™

curriculum O-Levels (or any international)

code

Topic / concept

Objectives

Strategies

Math skills used/ needed

Application /or
integration;
1- in the same
subject;

2- in other
subjects

M31

Functions

To understand the
difference between
relations and functions.
To know what a domain
and a range are.

To distinguish between
one- to- one and many- to-
one functions.

= Use graphing software and an

Interactive White Board to show
examples of functions and
relations that do not represent
functions.

Use the vertical line test for a
function and the horizontal line
test to recognize a one-to-one

Basic arithmetic
skills.
Graphing

2-

Physics: graphs of
functions are
practically
everywhere in all
fields of physics;
charging/dischargi
ng a capacitor,




To know how to find the
inverse function of a one-
to-one function

To understand composite
functions

To define the domain and
range of the inverse and
composite functions.

To know how to graph
inverse functions

To define horizontal and
vertical asymptotes and to
understand how we find
their equations.

function.

= Use symmetry in the line y = x

to show the inverse function.

= Evaluate the function at some

points of its domain.

projectile motion,
cooling curves...
Chemistry:
graphs of
functions in rate of
reactions
Economics:
demand and
supply

graphs,...
Conversion
functions
between
temperatures
measured in
Fahrenheit and
in Celsius
(Inverse
function)
Graphs of
functions are
widely used in all
fields of

knowledge.
M32 | Linear To allow a good and = |ecture: Presentation of methods | Solving linear equations. 2-
simultaneous practical understanding of for solving LSE: Substitution, = Real life
Equations the concept. Elimination, Graphical and using problem: see
(LSE) Although the math behind matrices. attachment
the LSE is not = The use of a graphing software , ( Sara's
complicated, the concept GRAPH for example and an Wedding)
must be related to real life Interactive White Board, to = Physics:
applications. explain the graphical method. Finding the

= Or the use of a graphic display

currents and




Quadratics

To understand all
features of quadratic
functions and to relate
them to the graph of a
quadratic which is a
parabola: vertex, x and
y-intercepts, concavity
and axis of symmetry.
To understand that
there are real
applications of
quadratics.

calculator.
= |nvestigation using one of the
applications of the last column

The use of a graphing
software , GRAPH for
example and an Interactive
White Board, to explain the
features of a quadratic and
their significance

If technology is not
available, use a black board.
Or the use of a graphic
display calculator.
Investigation using one of the

applications of the last column

The general form
of a quadratic
Solving
quadratics, where
appropriate, by
factorizing,
completing the
square and the
quadratic
formula.
Graphing skills.

voltages for
simple electric
circuits
(Kirchhoff's
laws)

=
1

Probability:
problems
leading to
quadratics

2-
» Physics:
projectiles
* Chemistry:
Calculation of
the
concentration(
or pH or pKa) of
aweak acid in
water.

= Sports:

baseball




M33 | Matrices To define a matrix of - Lecture 1-
order rx ¢ - Use of a Graphic Display - Solving LSE
To perform basic calculator
operations on - Investigation using one of 2-
matrices: addition, the applications of the last - Encoding and
subtraction and column decoding
multiplication messages
To calculate and - Signal
understand the inverse Processing
for non-singular - Random
matrices matrices in
To solve LSE using magnetic
matrices. resonance
M34 | Vectors To define a vector and = The use of a graphing - Approximate 2-
perform basic software , GRAPH for angles drawing Physics:
operations with example and an Interactive - Angle measures: Resultant force,
vectors: Addition, White Board, to explain the degrees and acceleration,
subtraction and basic operations on vectors radians moment of a
multiplication by a = If technology is not force, work
scalar. available, use a black board. done on some
= |nvestigation using one of the object, etc.
applications of the last column
M35 | Exponential To understand the = The use of a graphing 1-
functions significance of the software , GRAPH for Solutions of
different parameters example and an Interactive differential
in an exponential White Board, to explain the equations
function features of an exponential
To relate the graph of function. 2-
the exponential = If technology is not Physics: Damped
function to these available, use a black board. oscillations,
parameters = Investigation using one of charge and

the applications of the last
column

discharge of a
capacitor,




radioactivity....

Biology:
Population growth
Chemistry: pH
and concentration
of hydronium ions

in a solution
M36 | Logarithmic To understand the » The use of a graphing - Exponential 2-
functions equivalence between software , GRAPH for functions Physics: sound
the exponential and example and an Interactive intensity and
logarithmic functions White Board, to explain the decibels,
To graph logarithmic features of a logarithmic Chemistry: pH
functions function of a solution
= If technology is not Geology:
available, use a black board. Earthquakes
= |nvestigation using one of the
applications of the last column
M37 | Statistics To know the types of = Task: ask students to buy - Basic arithmetic Statistics are

data

To know how to find
the mean, mode and
median for raw data,
frequency tables and
continuous data.

To know how to
represent data using a
bar chart, pie chart,
histogram...

To understand and
calculate some
dispersion measures:

m&ms bags and ask them to
count the red ones, green
ones...and do some
statistics.

Other types of tasks:
statistics on

Use a software that allows
the graphing and
calculations of some
statistics like EXCEL

operations
Graphing skills

used practically
in all fields of

knowledge and
in all industries.




Standard deviation,
variance, range...

M38

Trigonometry

To define some
trigonometric functions:
sine, cosine and tangent
To use trigonometric ratios
To know and know how to
read the graph of a
trigonometric function
(periodicity).

To introduce the unit
circle.

To show how we obtain
and use the sine and cosine
rules.

Use graphing software and
an Interactive White Board
to show examples of
functions and relations that
do not represent functions.

Lecture presentation of
right-angled triangles

Task: calculate the height of
a tree or a building by
measuring the horizontal
length from the foot of the
object to some point on a
flat ground and by using a
protractor to measure the
angle of elevation of the top
of the object.

Basic arithmetic
operations.

Geometry: Triangles
The use of a scientific

calculator.

1-

-Solutions of
differential
equations

-Geometry: in
the solutions of
problems of
geometry.

2- Physics:
Mechanics
(Resultant
vectors like
force,
acceleration...)
Electricity:
electrostatic force
on point charges,
solutions of
alternative
circuits, wave
equations...

- Weather
broadcasting
involving
periodic




phenomena

- General:
modeling
periodic
phenomena.

M39 | Probability To define theoretical = Use a fair coin and/or a dice Basic arithmetic 2-
and experimental to make a table of all operations Physics:
probability outcomes then calculate Sets quantum
To use Venn probabilities Binomial mechanics
diagrams, tables and = Use sets (Venn diagrams) to theorem
tree diagrams calculate probabilities Biology:
To understand inheritance and
combined events, Mendel laws
mutually exclusive Lottery
and independent Counting
events principle:
permutations,
arrangements...
M40 | Sequences and To understand that a = The students-Parents deal: Basic arithmetic 1-

Series

sequence is a pattern
of numbers and a
series is the sum of
terms of a sequence
To differentiate
between arithmetic
and geometric
progressions and to
know that there are
other types of
sequences

To manipulate the
sum of a series using
the sigma I notation

ask the students to suggest
two options to their parents
for their pocket money:
either $1 the first day of the
month, $2 the second day,
$3 the third day and so on
till the end of the month OR
1pennie the first day, 2
pennies the second day, 4p
the third day, 8p the fourth
day and so on till the end of
the month...which option
should your parents take?
Explain the story of the

operations

Mc Lauren and
Taylor series

2-

The examples
in the strategies
column may
serve as
applications.




Indian king and the
Wiseman(Placing grains of
rice on the squares of a
Chess board)

Subjet : Mathematics IB and IGSCE SL, HL, A-Levels

Grade: 11-12
Topic / concept Objectives Strategies Math skills used/ needed Application /or
integration;
1- in the same
subject;
2- in other
subjects
M4l | Linear = To allow a good and = | ecture: Presentation of methods | Solving linear equations. 2-
a simultaneous practical understanding of for solving LSE: Substitution, » Real life
Equations the concept. Elimination, Graphical and using problem: see
(LSE) Although the math behind matrices. attachment
the LSE is not = The use of a graphing software , (Sara's
complicated, the concept GRAPH for example and an Wedding)
must be related to real life Interactive White Board, to = Physics:
applications. explain the graphical method. Finding the
Or the use of a graphic display currents and
calculator. voltages for
Investigation using one of the simple electric
applications of the last column circuits
=The use of a graphing software , (Kirchhoff's
GRAPH for example and an laws)




To understand all
features of quadratic

Interactive White Board, to
explain the features of a quadratic
and their significance

The general form
of a quadratic

M14 | Quadratics functions and to relate = If technology is not = Solving
b them to the graph of a available, use a black board. quadratics, where
quadratic which is a = Or the use of a graphic appropriate, by
parabola: vertex, x and display calculator. factorizing,
y-intercepts, concavity | = Investigation using one of the completing the 3-  Probabilit
and axis of symmetry. applications of the last column square and the y: problems
To understand that quadratic leading to
there are real formula. quadratics
applications of = Graphing skills. 2-
quadratics. . Physics:
projectiles
. Chemistry
: Calculation of
the
concentration(
or pH or pKa)
of a weak acid
in water.
. Sports:
baseball
M42 | Matrices To define a matrix of - Lecture 1-
order rx ¢ - Use of a Graphic Display - Solving LSE
To perform basic calculator
operations on - Investigation using  one 2-
matrices: addition, of the applications of the last - Encoding and
subtraction and column decoding
multiplication - messages
To calculate and - Signal

understand the inverse

Processing




for non-singular

- Random

matrices matrices in
To solve LSE using magnetic
matrices. resonance
M43 | Vectors To define a vector and » The use of a graphing - Approximate 2-
perform basic software , GRAPH for angles drawing Physics:
operations with example and an Interactive - Angle measures: Resultant force,
vectors: Addition, White Board, to explain the degrees and acceleration,
subtraction and basic operations on vectors radians moment of a
multiplication (dot or = |f technology is not force, work
scalar product, cross available, use a black board. done on some
product for HL only | = Investigation using one of the object, etc.
To obtain and apply applications of the last column
the vector equation of
a line
M44 | Exponential To understand the = The use of a graphing 1-
functions significance of the software , GRAPH for Solutions of
different parameters example and an Interactive differential
in an exponential White Board, to explain the equations
function features of an exponential
To relate the graph of function. 2-
the exponential = |f technology is not Physics:
function to these available, use a black board. Damped
parameters = Investigation using one of the oscillations,
applications of the last column charge and
discharge of a
capacitor,

radioactivity....

Biology:
Population
growth
Chemistry: pH




and
concentration of
hydronium ions

in a solution
M45 | Logarithmic To understand the » The use of a graphing - Exponential 2-
functions equivalence between software , GRAPH for functions Physics: sound
the exponential and example and an Interactive intensity and
logarithmic functions White Board, to explain the decibels,
To graph logarithmic features of a logarithmic Chemistry: pH
functions function of a solution
= If technology is not Geology:
available, use a black board. Earthquakes
= |nvestigation using one of the
applications of the last column
M46 | Differentiation To understand the = Investigation of the first - Solving 2-
concept of the derivative of a polynomial equations Physics: rate of
derivative from the function by calculating its (polynomial, change;
first principle gradient at different points logarithmic, instantaneous
To understand that the = The use of a graphing trigonometric,...) velocity,
first derivative is the software to graph, on the acceleration,
gradient of the tangent same grid, the function and - Sketching skills radioactive
To use the first and its first and second decay,..
second derivatives in derivatives Chemistry: rate
the determination of of a chemical
the turning reaction
points(maxima, Biology: rate of
minima) , inflection increase/decreas
points and the e(growth/decay)

concavity of a curve.
To use differentiation
in optimization
problems

To solve differential

of a population




equations of first
order (HL and A-level
Only)

M47

Integration

To understand that
integration is the anti-
differentiation

To understand that the
integration of a
function over a
defined interval is the
area under that curve
To perform definite
and indefinite
integrations and the
use of the substitution
method.

Integration by parts
(HL and A-Level
only)

Integration to solve
differential
equations(HL and A-
Level only)

To derive the formula
giving the volume of
revolution generated
by the rotation of a
curve by 2z radians
around the x-axis

Integration of a constant
function using integration
formula and the area of a
rectangle and show that they
are equal.

The use of a graphing
display calculator or a
graphing software to shade
and calculate the area under
a curve.

The use of a software, like
Autograph, to generate a
solid of revolution.

Differentiation
Sketching skills
3-D skills (for
solid of
revolution)

2-

Physics:
Solving time
dependent
electric circuits
problems( i(t),
v(t)...)

Signal
Processing
Biology:
Population
growth/decay




M48 | Probability To define theoretical = Use a fair coin and/or a dice - Basic arithmetic 2-
and experimental to make a table of all operations Physics:
probability outcomes then calculate - Sets quantum
To use Venn probabilities - Binomial mechanics
diagrams, tables and = Use sets (Venn diagrams) to theorem
tree diagrams calculate probabilities Biology:
To understand inheritance and
mutually exclusive Mendel laws
and independent
events Lottery
To understand the
discrete random Counting
variable. principle:
To understand and use permutations,
some probability arrangements...
distributions: normal
distribution, binomial
distribution and for
HL, Poisson
distribution

M49 | Sequences and To understand that a » The students-Parents deal: - Basic arithmetic 1-

Series

sequence is a pattern
of numbers and a
series is the sum of
terms of a sequence
To differentiate
between arithmetic
and geometric
progressions and to
know that there are
other types of
sequences

To manipulate the

ask the students to suggest
two options to their parents
for their pocket money:
either $1 the first day of the
month, $2 the second day,
$3 the third day and so on
till the end of the month OR
1pennie the first day, 2
pennies the second day, 4p
the third day, 8p the fourth
day and so on till the end of
the month...which option

operations

Mc Lauren and
Taylor series

2-

The examples
in the strategies
column may
serve as
applications.




sum of a series using
the sigma I notation
To understand why
some infinite
geometric series have
a finite sum

To understand and
apply the criteria of
convergence/divergen
ce of series (HL only)

should your parents take?
Explain the story of the
Indian king and the
Wiseman(Placing grains of
rice on the squares of a
Chess board)




