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e Grade: 12 general * Emirates Schools Establishment
e Lesson 9-1:Polar Coordinates Unit9:Polar Coordinates and complex Numbers
*day: ..., ..[4/2024 Kl VF=11 2 V=3O

%l Example (1): Graph each point on a polar grid .
el g gial) e L Lea 3 JS Jie 1(1) Ja

a) Al2,45) b) B(3,-30) c) C

90° 90°

Guided Practice :Graph each points:

1) z(2.135°)

i Example (2): a) Find four different pairs of polar coordinates that name
point T —360° <9 <360° .
Clan) Jiay Lgie JS Adlida o) 5 3 Aan ) 2a 5l —360° <0 <360° iK1y (12(2) JGe =
_ skl JRA 8 T Adasill palad
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b) Find three additional pairs of polar coordinates that name the given point

U(2,5), if —360°<0<360° or ~27<0<27.

Moh'd Rashed Alzzen

® Example (3): Graph each polar equation . 4l 4kl Yol Jia

2
a) b) ez?”

R
3

Guided Practice : Graph each polar equation . 4Ll 4uhil) c¥slaall Jia

ay r=5 b) 6=240°
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@ Example (4): Write an Equation for each polar graph..

- o L ka8 Jiias O Alalaal) (S

27
s ]
J -'\. — .-

AT

e Polar Distance Formula : If P(r;,8,) and P,(r,,6,) aretwo pointsin

the polar plane, then the distance PP, given by

\/rlz +1,° —2r,r,cos©, —6,)

il Example (4): An air traffic controller two airplanes that are flying at the same
altitude, the coordinates of the planes are A8 ,3100) and B(10 ,3450) , What is

the distance between airplanes in kilometers?

@i Example (5): Find the distance between each pair of points

IRE

Moh'd Rashed Alzzen
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e Grade: 12 general * Emirates Schools Establishment
e Lesson 9-2:Polar and Rectangular Forms of Equations Unit: 9
e day: , [4/2024 *NAME@ & e,

% Polar and Rectangular Coordinates : If a point P has polar coordinates

(r, 0) ,then rectangular coordinates ( X, Y)  of p are given by
X=rcosd and y=rsiné thatis, (X, Yy)=(rcosé,rsing),

% Example (1): Find the rectangular Coordinates for each point with the

given polar coordinates.  sUazall dpdadll a4 Sl clflhaal) as )

a) P(4, %) b) T( -2, 1359

% Example (2): Find two pairs of polar Coordinates for each point with the

given rectangular coordinates . .3Uasall dg il cilflaadl dpdadl) ldlaal) (e s a0 )

a) S(1, —/3) b) T(-3, 6)

%l Example (3): Write the rectangular equation in polar form .
Gl Alaa 3 gem o A IS0l Alalaall (iS12(3) JUia 6

a) y= x? b) x*+vy

Moh'd Rashed Alzzen
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%l Example (4): Write each polar equation in rectangular equation, and then

identify its graph.
L Sl Jiiaill aas o5 cbaslatia Ualaa 3 ) gea e gl Alalae JS €I 1(4) JUa W

b) r = 4sin6

e) r=sechH f) r=2csch

Moh'd Rashed Alzzen
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* Emirates Schools Establishment

Grade: 12 general
Unit9

Lesson 9-3: Complex Numbers and DeMoura’s Theorem

*day: ..., ..[4/2024 FINAME S

Real | Imaginary | Absolute value of | Argument

Complex plane
axis axis complex number

(Argand plane)

' S

(42l 5 shena ) i

Imaginary (i)
+ " (@b
a
* a+bi
b
<€ > Real (R)
(o)
v

Complex plane

€ Absolute Value of Complex Number : The absolute value of the

complex numberz=a+bi is:

|z| =]a +bi|=va® +b*

%l Example (1): Graph each number in the complex plane, and find its

absolute value:

Sl diad a5 S all (5 el e Wil ae S Jie 1(1) JUie 8

b) z=-3+2i

Moh'd Rashed Alzzen
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€ Polar Form of a Complex Number: The polar of trigonometric form
of the complex number [ Z = A + bl is z=r(cos@+ising)

where :

r=|zl=va®+b® a=rcosd , b=rsinéd ang

b
6'=tan‘1(g),for a>0 4 H:tan‘l(9)+7z,for a<0
! a

%l Example (2): Express each complex number in polar form , then find the

modulus (r) and argument (9) .
(6) obial 5 Lgl3h A3 5 (1) Amaad) aa gl o5 dndadll 3 ) eally S e 230 S e e 1(2) Jlia B

a) z=9+7i

T . . T
% Example (3): Graph z=3 COS—+Isin— on a polar form, Then
6 6

express it in rectangular form.

/A
bysa b e e ol Akl A0 e Z=3(C°Sg+'5'”g) Lily Jie 2(3) JUa

EEPISE

_T'; - ™ 270
3 -' : Moh'd Rashed Alzzen
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€ Product and Quotient of Complex Number in Polar Form:

Given the complex number is Z; = I,(cos@, +1sinéd,) and
z, =r,(cos@, +isindg,) .

Product Formula : Z,Z, = I, xI,(C0S(@, + 6,) +1sIn(6, +6,) )

4 %(cos(ﬁ1 —0,) +isin(g, - 06,))

Quotient Formula :
Z, 2

where 22 =0 and I’2 ;éO

% Example (4): Find each product or quotient for each polar( trigonometric )

form, and express it in rectangular form .

AiaY) 3 ) seall o i€l dpdadl) Sac S dandll 5l oyl &l aa 1(4) Jlia

a) 3 cos” +isinZ |e5 cos” +isin”
3 3 4 4

b) 3 c0s7 +isin>~ +1(c037z+isin7r)
4 4 2

%(cosao0 +i5in60° e 6(cos150° +isin150°)

Moh'd Rashed Alzzen
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€ DeMoivre’s Theorem :
I the polar form of a complex number is Z = r(C0s@ +ising) |

then for a positive integersn 2 = (r(C0s@+isind)" o
r"(cosn@+isinngd)

%l Example (5): Find each power and express it in rectangular form .

A Sl 5y seally lie e g A 548 S 2a 1(4) JUie

a) (L++/30)

b) (272 -2i)°

/2 /A °
C) [3(cos€+|sm€)}

Moh'd Rashed Alzzen
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Unit 11 : Derivative and Integration
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e Grade: 12 general * Emirates Schools Establishment
e Lesson 11-1: Estimatig Limits Graphically Unit 11 *
day: ..., ...[4/2024 Kl \VF=1 1 2 V=3O

Example (1): Estimate all limits using a graph, support your conjecture using a

table of values.

_e:\.ﬁj‘ dj-ﬁ.& (‘h\.. - l—j 5!'.! :=' ": (‘;QJ\ ¢ 3; .!Qn j\ ‘_‘,_.1\:1%5\ ( M:. ..\ e\.ﬂi:\.ul\_j :\T}Jm\ QQLQ—.\S\ Jﬁ :!1! d&‘“

a) )}iLnZ(—Sx +1)

X
f(x)

Moh'd Rashed Alzzen
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iy £ =

lim f(x) =

xX—2"

lim f(x) =

X -2

X
fx)

Practice
3A. 111111_ flx), lim f(x), and lin} flx),
—+ —17 r—+]
P42 if x<l

where f(x) = e+l if xz=1

Moh'd Rashed Alzzen

|Pagel3
Alhosn secondary school , Grade 12G-Term three Done by : Mohammed Rashed AlLzzen , 2023-2024




Concept Independence of Limit from Function Value at a Point
Words

The limit of a function flx] as x approaches ¢ does nof depend on the value of the function at point c.

¥

0

lim i) = L

fic) is undefined.

Concept Existence of a Limit at a Point

The limit of a function f(x) as x approaches ¢ exists if and only if both one-sided limits exist and are equal. That is, if

Im_fle) = lim_£ix)= L, then Im f{e) =L

I‘—?E+

Alhosn secondary school
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Example (2): Estimate each limit if it exists. Moh'd Rashed Alzzen

53 sa s CailS 131 AN L) 8 £(2) Jlia

a) lim cosx
x—-0

d) lim e*sin3mx =

X >—

lim e*sin3ntx =

X — 00

|Pagels
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Summary Why Limits at a Point Do Not Exist

The limit of f {x] a= x approaches ¢ does nof exist if:
® f[x] approaches a different walue from the left of ¢ than from the right,
# f[x}increases or decreases without bound from the left and'or the right of ¢, ar

& Fx) oscillates bebween two fixed values.

{ KeyConcept Limits at Infinity

¢ |f the value of f{x} approaches a unique number L, as x increases, then

lim fix) = L,, which is read the fimit of f (x) as x approaches infinity is L,.
Y0 y
If the value of /{x) approaches a unique number L, as x decreases, then

lim fix) = L,, which is read the imit of f{x} as x approoches negative infinily is L.
= = - ‘

For each function below, estimate each limit if it exists.

[ [
Ef EF

20. lim f(x)

30. limf(x)

Moh'd Rashed Alzzen
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e Grade: 12 general * Emirates Schools Establishment
e Lesson 11-2: Evaluating Limits Algebraically Unit 11
*day: ..., ...[4/2024 FINAME i,

Example (1): Use the properties of limits to evaluate each limit.

A L o JS Aad Al il Gl 53 o33t 3(1) Jia

a) xli_)rg(xz—6x+3)=

Moh'd Rashed Alzzen
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Example (2): Evaluate each limit.

A el e JS ek aa5) 2(2) Jlia

a) lim (x3-2x*+5x—-1) =

X >—00

b) lim (4 + 3x —x?) =
X =00
Moh'd Rashed Alzzen
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i 6x° —x
) WM 1

o 7x3 —6x°
e) im — %8 -

Moh'd Rashed Alzzen

kx*-5x

—— = 7 ,find the value of constant k?
2x*+8

Example (3): If lim
X — o0

a) 7 b) 8 c) 14 d) 21

|Pagel9
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e Grade: 12 general * Emirates Schools Establishment
e Lesson 11-3: Tangent lines and velocity Unit 11 *
day: ..., ...[5/2024 Kl \VF=11 2 V=TT

Example (1): Find the slope of the line tangent to the graph of y = 3x—5

. fa+h)-f(x)
L e—

Example (2): Find the slope of the line tangent to the graph of
f(x)=x" at point (1.1)

wa e ¥ o

Example (3): Find the slope of the line tangent to the graph of
f(x)=x"+7 atany point.

Example (4): Find the slope of the line tangent to the graph of Vv =a4/3x
LI at any point. '
Ll G+ =)

h—0 h

Moh'd Rashed Alzzen

|Page20
Alhosn secondary school , Grade 12G-Term three Done by : Mohammed Rashed AlLzzen , 2023-2024




e Grade: 12 general * Emirates Schools Establishment
e Lesson 11-4: Derivatives Unit 11
*day: ..., ...[5/2024 FINGMC oo e

1 Example (1):Find the derivative of each functions :

8) f(x)=2x>+4x-8

9) y=x"-6x’+x-rx

10) f (X) = 2X_3 +5x -1 , at x=0.25

Moh'd Rashed Alzzen
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2

12)  f(x)=3x% +4x+10

13) f(x) =4x(2x-5)

_ 2x* —4x* +6x

14) vy »

6x°+3x* -9
3x°?

15)  f(x)=

16) yzﬁ

Moh'd Rashed Alzzen
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] Example (2):Find the derivative of each product functions :
19) f(x)=@Ax-4)2x+7) ,atx=1

200 y=(x*+3)(x-5)

Moh'd Rashed Alzzen

|Page23
Alhosn secondary school , Grade 12G-Term three Done by : Mohammed Rashed AlLzzen , 2023-2024




(1 Example (3):Find the derivative of each quotient

y_3x+7
2X—6

21)

@ U Example (4): 'Average Velocity of an Object

MARATHON The distance in kilameters that a runner competing in the Boston Marathon has
traveled after a certain time f in hours can be found by f{f) = =1.3t* 4 12¢. What was the
runner’s average velocity between the second and third hour of the race?

Lo pus> 4ty Ja g :(4) L0

£ 20ova (0 (g (o dlin 8 8 e ol Lpadad 01 ol gl Al sl 30 (410
kel 0 20y AL i) (o1l gt i 1S 13l U8 = =138 24 121 Y25 (0 Cilellly

Moh'd Rashed Alzzen
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- Example (5): Instantaneous Velocity ata Point

A football is dropped from the top of a building 600 meters above the ground. The height of
the football in meters after f seconds is given by f(t) = 600 - 5¢%, Find the instantaneous
velocity v () of the football at 5 seconds.

ORI ((5) <0

£ ags0 day LWl pud 38 L) alow] S48 600 M 0,81 (36 0 oae (el (0 Jpas 3,8 Jolis] i
Ol 5 i pud 3,80 V(D Luthonld) Ze ) gl £(2) = 600 — 52 phuauly il 0

SLEDDING A person's wvertical position on a sledding hill after
traveling a horizontal distance x units awany from the top of

the hill is given by iy = 0.06x? — 1.08x2 + 51.84.

X

¥

Ly

a. Find an equation for the hill's slope m at ary
distance x.

b. Find the hill's slope for x = 2

Moh'd Rashed Alzzen

|Page25
Alhosn secondary school , Grade 12G-Term three Done by : Mohammed Rashed AlLzzen , 2023-2024




e Grade: 12 general * Emirates Schools Establishment

e Lesson 11-5: Area Under a Curve and Integration Unit 11
/5/2024 FNAME Sttt e

sl Jlazioils | dadiall caas dalical) dlag) 45,0 )
(Letles O lginlay = shay) 3 a4l Jeda aa 6i(1
(&M\ am&aﬂ&dﬁ%)d@&wﬁ ..1:.._3.1{2
Calahtciall sae ea e 3581 adii(3
amall g B _al sla dﬁdjwumhlmuﬁaﬂdsuﬁb&uJ1(4
558N Cpan®W) il pdall Aie Allal Aadd g glew AW

Ziulyla | Area Under a Curve Using Rectangles

Approximate the area between the curve f(x) = —x* 4 12¢ and the x-axis on the interval [0,12]
using 4, 6, and 12 rectangles. Use the right endpoint of each rectangle to determine the height.

Jeaiils [0.12]

155 » T T L 2N ey N | . - [ D
. -‘-.I:-._-._.ll —_— HT-:I_I_FJ._‘E :-.‘I:-._-J_.l.ﬂ:l:g'lq_l_‘..:ul ._._F:I.'I_I_I "—""T":"—'—’:'E

INTERVAL X 17()| Ax | |f(x0)]=ax

|Page26
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Example (2):approximate the area between the curve f(x)= —x*-3x+6
and the x-axis on the interval [2. 5] using 4 rectangles , Use the left endpoint

nf earh rertanele tn determine the heicht

INTERVAL X 709) Ax | |F(x)|x Ax

50 Area Under a Curve Using Left and Right Endpoints

Approximate the area between the curve f(x) = * and the x-axis on the interval [0, 4] by first
using the right endpoints and then by using the left endpoints of the rectangles, Use
rectangles with a width of 1,

Il 0 By ! lgd! oL plasiiaty [0, 813 00 e x jyonally flx) = 22 il e laned) 0353
N E“L.E l‘.ﬂ;l I.Zlﬂ:.h.'a.ﬂ. ,rﬂ.*l'h.'-..ﬂl oo ket Li.}"“'."" i.il.‘.*..l'l

Right endpoint

Moh'd Rashed Alzzen
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Approximate the area of the shaded region for each function
using the indicated number of rectangles. Use the specified
endpoints to determine the heights of the rectangles.

1. 5 rectangles
right endpoints

Ly
f= —§ 41
¥ i

,|1..

9. width =1.0
¥

Moh'd Rashed Alzzen
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e Grade: 12 general * Emirates Schools Establishment
e Lesson 11-6: The Fundamental theorem of calculus Unit 11
*day: ..., ...[5/2024 FINGMC oo e

Example (1) : Find all antiderivative for each function .

b Lew Al UK Al il pen i) (1) Jlia

2

a) f(x)=4x’ b) f(x)==

x4

) f(x)=x?>—8x+5

Example (2) : Find two different antiderivative for each function .

a) f(x)=2x b) f(x)=-3x*

Moh'd Rashed Alzzen

Example (3) : Evaluate each integral .

- Al OIS (e SIS Aad 2 ) 1(3) JUia

a) f 5x*dx

|Page29
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j(Bx3 —5x+7)dx

f(?,t2 + 6t + 7)dt

j m2dm

f 5x(3x+1)dx

Moh'd Rashed Alzzen
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3903l i JalSall ] gl |

) A alall dazty)) 0 FIX) e -/‘xldx =F (%) 4+ C 3 b oe FIX) 1l agaongd! po JolSS)1 i
xample (3): Real —word : indefinite integral

Students of Ms, Nisreen's technology class are participating in an egg drop
compelition, Each team of students must build a protective device that will keep an egg
from cracking after a 9-meter drop. The instantaneous velocity of an egg can be defined
as p(f) = =10, where ¢ is given in seconds and velocity is measured in meters per second,

a. Find the position function s(f) of a dropped egg.

S e Geads Lt and) alasd Zaplas (3 yess 3300M L glpaal) s S iUy il doli]
aagl) apdasl)) ie pual) 3ya55 oSay sbial 9 glin)) e aalis] asp ;S o pandl Jaasd Gles 351 Wby 322
0B JSI LVl duacie dgaied] depually Sleill 3Uase T i HAB) = =108 315

Ak G s slt) pdgett W12 syl .2

b. Find how long it will take for the egg to hit the ground.

(LTl plidae W b g8 it (A1 el gl D

2) The velocity of a flea’s jump can be defined as
v(t) = —10f + 11, where t is given in seconds and velocity
1s given in meters per second.

a. Find the position function s(t) for the flea’s jump.
Assume that fort = 0, s(t) = 0.

IS iy 3502) dganiall e puall pass oS G s

Laial) dc pually Aol Jase pai! e WAL = =101 + 11

ol JU la¥l slase

085 Leaze al o 28ly gz 0 sl SU) gl @l o5yl L@
slt)=0 nLd=0

b. After a flea jumps, how long does it take before the
flea lands on the ground? ote Js2 ol Jd w30l so gt o5 Bpd sl 5a o) aa WD

Cuayyl

|Page3l
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Example (4): Evaluate each integral : 4Ll colal<il) (e SIS Aasd g

) ](3:& + 5)dx
|

2) [2x(3x+4)dx

Vx

Oll auily dddo |}
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Example (5): Area Under a curve Aaiall cad daloall

Use the Fundamental Theorem of Calculus to find the area of the region between the graph of each
function and the x-axis on the given interval,

X jeoelly W13 JS iania (o B ssaned) didaiyll dalas dlow) JalSUy hSLal deolo¥ L el pusil
ey § 2ad B

a) y=4x ontheinterval [1.3] m*j 4x°dx 4
1

4
by y=—x"+4x+6 ontheinterval [0 ,4] or'f(—r‘? +4dx + 6)dx
0

14 4x + 6|

Moh'd Rashed Alzzen
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Example (6): Find work : J&dll alaa

The work, in joules, required to stretch a certain spring a distance of 0.5 meter bevond its

0.5
natural length is given |.1:-,'] 360x dx. How much work is required?
0

(I

T radal] dpls (o ! 0.5 M e (ane sl wriid) Jyandl capbingdl Jildl 3aois
B ) B . 4 - 1 a [05
Coglingd! Jidtl jlude Ld f 360x d
0

1.4
J 512x dx JalSilly mashll A ga e 1.4m ABLws La (iadld A8T 2 3000 Jall) ey (o

0 ¢ Jaall Ban g Loia Qadltll A1 43501 JAAN dagd L

Practice
Find the work required to stretch a spring if it is defined by the following integrals.

0.y 14
6A. ] 476x dx 6B. f 512x dx
0 0

Moh'd Rashed Alzzen
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'(?\‘ dagreallgailo’lld ily
?’ A DEPARTMENT OF EDUCATION
2EYSY) AND KNOWLEDGE

$ $E alaill cpaal) A jaa

LAY g slaal s 10 54a 6l

Unit 10 : Statistics and Probability

ale s [ pde A siall

2023-2024 (gl 1) alal

O Al daaa i s dlaed
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* Emirates Schools Establishment
* Unit: 10

e Grade: 12 general
e Lesson 10-1: Designing a Study

0 , ....[5/2024 * Name :

Therefore, in many studies as sample of the population is taken, and a measure called a statistic

is calculated using the date, the sample statistics, such as the sample mean or sample standard
deviation.

Aladinls plaay) am (e iluia) o Coaghuall Jilas V) aaiaall (o die 330 (5 a cilul ) e el b
(s ) Al ol jal o Aigal) Jans gie Jia tiiall (e ilian ) e sbeal) adiiiu g cclilyl)

The steps in a typical statistical study are shown below.

Identify the
ohjective of the
study.

Choose a sample,
and collect data.

Organize the data,

and calculate
sample statistics.

Make inferences,
and draw
conclusions about
the population.

canglia ) Aol W AL jalb B aac,dl

W sz ol slas
- A ERER I T | I
g Wi 5 il
= el Al ] -._-.L._.sn-
g emslalzaz ol L=
g ISR o P ||

A bias: is an error that results in a misrepresentation of members of a population. A poorly chosen
sample can cause biased results.

A random sample: can be taken in which members of the population are selected entirely by
chance, and to reduce the possibility of selecting a biased sample .

LB opie gl ) Al U ¢ g 535 Of (S s ¢ Caagiial) Alas V) aainall ol i Jdia 6 g N ga5 Uad s 1 Suadl)

CBmde e LAl Juidal e JI8 il g ¢ D) daaall Gaad e Slan V) adinall o j3) HLial Led 5 g 1 A gdal) Al

Concept Study Types

syt g 1aai

Definition .
il

u;u NP NN T O [POUPL P . T, |

g m..LLn;_._- T 1_.,.I...-:ldl—l'\"I L-;.'.&-.;.I I_,jl Ls.-l:._h

Al ) 5l H_’J:_L._,-

In a survey, data are collected from responses given
by members of a population regarding their
characteristics, behaviors, or opinions.

A g g ‘_._-" E_'.__._-._l" Mo u B J_,:-..-. “-I.f_‘.:h:."
L1 | PR T L | B ST L P Tx
SR - LAV ) _-_.,_.J' .d_l':u._a_l degasgll ®
dris mall Gegemell Lo Jenladl S0 3lan o
= BN | - ISR | P P

In an experiment, the sample is divided into two
groups:

» an experimental group that undergoes a change, and
« a control group that does not undergo the change.
The effect on the experimental group is then

compared to the control group. coamd a8 Zulonal Ll Mlul_’_\_ﬂ
a3l = r_. Sl ._1--__-""

In an observational study, members of a sample are Ll s 25 nas pallatl ags; dlas Mo o el
measured or observed without being affected by

the study.
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50«24} Classify Study Types

Determine whether each situation describes a survey, an experiment, or an
observational study. Then identify the sample, and suggest a population from
which it may have been selected.
Ayl el s U o,

L’n::r_utr_,:il ] }A:-psmuf_:;lni 4,,#';1 L‘.jt.h,_..h.n:u --h"‘HJSng'a'l.-a-l-*
wida Ly L....t-'._)i.pLul..ha-l

. MUSIC A record label wants to test three gt -J-l--i'h‘-“ AT u.j' et iS50 g desbl.a
designs for an album cover. They randomly sl g 50 iS00 jEs . Iﬂ-_’.J' Y pglad &
select 50 teenagers from local high schools ul}u B ypay dalongd! Rl I.F,g'“'
to view the covers while they watch and HJL‘}' 333, "ML-'-H PYRPRAFS (-]
record their reactions. Lplisnasy

b. RECYCLING The city council wants to start a recycling program. They send out a
questionnaire to 200 random citizens asking what items they would recycle.

u.hlngmull hLuuu'd’L.l.l_ﬂ . gl njll.'ﬁb-nh_ﬁluu'umddhuu_ﬁ _,,.-,_'n..r. b
uﬂmnjhhwjﬂlgm&lﬁﬂm’]m u,.ig.uu.j.g

Practice

1A. RESEARCH Scientists study the behavior of one group of cats given a new heartworm
treatment and another group of cats given a false treatment or placebo.

o dnlall lasall I)e Lagllac) @ dalasl) oo Sasly Gegems @lpl dulin Flle o3 Cilow! (1A
Ly oy o) Ll 1230e dabanll yn oot Gogpms pllae] g e

1B. YEARBOOKS The yearbook committee conducts a study to determine whether students
would prefer to have a print yearbook or both print and digital yearbooks.

e Jgemendl g limst o Ml 518 13] Ls soaesl 3l o garaall LliSi G o il 240 V1B
&HIJ1E%Ju3¢;WP1MIuLﬂIWu#M

a. MEDICINE A pharmaceutical company wants to test whether a new medicine is
effective cdador clgd Adlal guo jLisel Dol LIS D gao] Wb lga .a

b. ELECTIONS A news organization wants to randomly call citizens to gauge opinions on a

presidential election. Jo> o, A idgdie Ky ey aidelse 9e Gyl Sleliipl) gus b LD b
B ) LD
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Z41n:l= 1 ldentify Bias in Survey Questions
Determine whether each survey question is biased or unbiased. If biased, explain your
reasoning. 3Uanw ) At B o)) spasd Ly

o) 7B S somie OIS Oy i g of oo MUYl Vi US OIS 13 o 2usr

a. Don't you agree that the cafeteria should serve healthier food? )
fpoma platal b B @adh gy e 3010 Y1 .2

b. How often do you exercise? Tiab I (o lald dhi jles slada Ls b

Practice

3A. How many glasses of water do you drink a day? Tags ot eledl o LLLS pS.3A

3B. Do you preter walching exciling action movies or bor'mg documentaries’

Saleod) aatliall aMBY) ol aB5 5000 &5, 5u0) W3] saalin Junws s 3B

Moh'd Rashed Alzzen
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e Grade: 12 general * Emirates Schools Establishment
e Lesson 10-2: Distribution of Data * Unit: 10
, ....]5/2024 FINAME S

Concept Symmetric and Skewed Distributions

Megatively Skewed Symmetric Positively Skewed
Distribution Distribution JJLA.\A Distribution

(Jlosd) sai gila) il (Cpad) 25 5ila Y g
tail

¥

tot

mean median | median mean

* The mean is less than the * The mean and median are = The mean is greater than
median. approximately equal. the median.
e The majority of the data are | = The data are evenly | = The majority of the data are

on the right of the mean. distributed on both sides on the left of the mean.
of the mean.

¢ Ay gilal) ey 3510 8 median dssl) g G i Ll 05K ¢ 48 plaiall Al | S S mean bl
AilanY) dadl) e Uy (53 Japou gl (e ¢ 48 il Aadll A didl) ye Abeany) dadll daugl) o (slky Gl

.4 ,hidl 4eall resistant statistic 4e sl

dstre 2 ) G e sl dass 1) (g gy o sl Jilaiall o5 511 B

) dgaoutlier 48 kial) daddl) 55 Jilaiall je ay)sil) 8

Pl e it a gl IS5 Al 50 le allald ¢ a6 Ciuasl (il ) LIS o) 43S el Ao 3l Gulie LGAY

ot ALl (e Juiails 46 il Aadll e Ja 5 Jsine 22 Isymmetric Jiata g5 oS 13 o
L el i Ayl g Jal)
€ If the distribution is skewed or has strong outlier, the five-numbers summary
(minimum_guartile 1 , median , quartile 3 , maximum ).
Cdg¥) aa ) ¢ g ual) Aall) padla sa alfiadl Guie Junils 48 48 e dad A ) gile w5l IS 1A @
chaill i el any (( calind) el ¢ EEN an ) 5 ol

W G R GE T s B Deseribe a Distribution Using a Histogram

The following

table displays prices of a random sample of ink pens.
ol ) e 4 e die el U Jgaall i ey

 Priceofink pens |

2. Use a graphing caleulator to createﬁ‘f Histogram. Then describe the shape of the

- dlstrlbutmn. B S e ~4¢ AlKs Fotd e} gl )l i 2

6171 6/10] 7] 7]3
2
1
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b. Describe the center and spread of the data using il ol G bt i A )
either the mean and standard deviation or the ’"_"J l:'F L'T"':"T uJL""""'f‘ il -’5-1"' "";' b
five-number summary. Justify your choice. gind| 2B gacnle § i-_ﬂl'u""j :j‘i:

sl )l

Guided practice : The annual rainfall for a region over a 24-year period is shown
below , Describe the center and spread of the data using either the mean and
standard deviation or the five -number summary, Justify your choice ?

(em) ot Linail Jylas SlUae¥) Jgdas Il Jaasd) pangs olae® Jedas .1

69 | 76 | 90 | 46 @ 99 | 52 Lile 24 lue Lle Lo azlaied (goiwl)
La) Laass La_lfsalg coalnlodl 55 0 o
73 | 58 | 83 | 68 @ 57 64 fle 5l (golean)) (Bl ouWly Lo szl
75 Q3 84 72 55 52 ] Y G- T g |- | R W |

&2 77 70 e 28 P4

DISTRIBUTIONS Which of the following is a
characteristic of a negatively skewed distribution

A The majority of the data are on the left of
the mean.

Positively Skewed

B The mean and median are approximately equal. | data to the right of the
: lian are distributed over

C The mean is greater than the median. der range than the data
_ _ e left. The data have a
D The mean is less than the median. o the right.

Moh'd Rashed Alzzen
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i Example (2): The table shows the populations in thousands of people,

during a recent year for fifteen cities.

YL glSad) 2 YL G sae Jull sl (m 5my 1(2) a8 JUie 68
87| 90| 62] 60 Aide s e dewedl A8L) <l il JMA

74| 65| 57| 48
80| 36| 92| 81| @ Construct abox plot and use it to describe the shape of the

distribution.

L)) JSE Chua ol dwadiud 5 18 gaiia Ualada il (1

N
35 40 45 50 5560 65 70 75 80 85 90 95

3. Summarize the center and spread of the data using either the mean and standard deviation or
the five-number summary. Justify your choice.

Aadll DY) Gadle 5 (s bmall CaATY) 5 an i Lol sl b Ll s il S i Ciua (o

Exam ple (3): Approximate the mean and median for each distribution of data.

7

Moh'd Rashed Alzzen
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el all (adle Lgdany 3 Ailan V1 g LY 8 UL a8 &) e dany o3 0 gl Lunlie B
Example (4) | Compare Position Using Box Plots

BASKETEALL The number of games won by the Boston Celtics during two different 15-year periods
are shown. Construct side-by-side box plots of the data sets. Then use this display
to compare the distributions.

1st 15-Year Period 2nd 15-Year Period

49 | 52 | 59 57 60 48 32 15 33 15
6D [ 54 | 62 59 58 36 19 16 35 49

54 | 48 | 34 | 44 | 56 44 36 45 33 24

ase Gallal) pl gaadl 2y ((Bodiual) cilahiiia ) a8 gal) Gualia aladiuly AN Gl o o8 14 a8 JUa ul
Crogkadia G gaia cpalabda (&1 ¢ Lade 15 JS Baa (pidlida e ) ol i A Baa gl (528 Lgn S Al cily sl

2"4 15 —year p.

1%t 15-year p.

® Examole (6):

Whrite the letter of the box plot that corresponds to each of the
following histograms.

B e
C o—ep
D *—

+ =

M 4 M

4+

L
Ll

3'0 40

Moh'd Rashed Alzzen
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* Emirates Schools Establishment

e Grade: 12 general
* Unit: 10

e Lesson 10-3: Probability Distribution
: , ....]5/2024 FINAME oo

KeyConcept Discrete and Continuous Random Variables

A conlinuous random variable can take on an infinite

A discrete random variable can take on
number of possible values within a specified interval.

a finite or countable number of possible values,
Example
Number of Kilometers Driven, X

" | | i L I
- e
y Y 1 i ' ;

0 2 4 8 10

Example
Number of Car Accidents Per Year, X

The value of a random variable is the numerical outcome of a random event. A random
variable can be discrete or continuous. Discrete random variables represent countable values.

Continuous random variables can take on any value.
:',-L.cl._._q _91 :‘pl_nﬂ_n_._.q -\.JB—';"-" ul 1__J_<|_;|_v: U_'hlg_._l_'ljl _,_n_'l_n_.gJ" |5._..u_¢ ._s-_'._'l-rJ Lg__‘l_'n_ﬂl ‘?I_'.Lnjl - uﬂ'_‘-dl-IJ' J—l—.Jl -a_u_._"l

i3 ) Al 3 A5 guiead) ...l_,...u...il aah ol J:-._p sl bzl r._._.-,JI dladigd) LI,..uﬂ o g 25
=cuulyls | Classify Random Variables as Discrete or Continuous
Classify each random variable X as discrete or continuous. Explain your reasoning,

a. X represents the weight of the cereal in a 450 gram box of cereal chosen at andom from those

on an assembly line.

b. X represents the number of cars in a school parking lot chosen at a random time during the

school dav.

C. The number of songs found on a random selection of mp3 players.
d. The weights of bowling balls sent by a manufacturer.

Practice

1A. Xrepresents the time it takes to serve a fast-food restaurant customer chosen at random,

1B. X represents the attendance at a randomly selected monthly school board meeting,
: 1
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Concept Probability Distribution

A probability distribution can be determined theoretically or experimentally.
A probability distribution can be discrete or continuous.
The probability of each value of X must be at least O and not greater than 1.
The sum of all the probabilities for all of the possible values of X must equal 1. That is,
EPX)=1.
o Lesimm ¥ 2259501 o oe-ael) |

N < e B e

Slaie of Meania % of oSer ez s 39200

o 555 ¥ AW Lle O sliie X o2 s 203 JS Jlaasd G55 o canes
it 23 1 Gglina alezool) X pad oo culeas¥) S goemme DS O e

SPX) = 1

Concept Expected Value of a Discrete Random Variable

The expected value of a discrete random variable is the weighted
average of the values of the variable. It is calculated by finding the sum
of the products of every possible value of X and its associated
probability P(X).

Symbols EX)= 2 [X-PX)]

On a teacher evaluation form, students were asked to rate the teacher’s
explanations of the subject matter using a score from 1 to 5 , where 1 was too
simplified and 5 was too technical .

a) Use the frequency distribution shown to construct and graph a probability
distribution for the random variable X

T3 elie aladiuly a5 sl e Al jall 2 sall (gaa) e 7 5 ) saiiy o Ol e il (2) JUia
laa dlle da o ezl o) 5 sl jady g o dase 58l GF (VT a2l i dum ¢ 5 51 o Adla
,panaddl) (g

Scare, X Frequency

g

P(Y)

]
=

="
P

Score X
frequency
Relative frequency

Probability

=]

—

Score
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Concept Expected Value of a Discrete Random Variable

The expected value of a discrete random variable is the weighted
average of the values of the variable. It is calculated by finding the sum
of the products of every possible value of X and its associated
probability P(X).

Svmhals FIX\= SIIX.PIX\]

b) In the last example number 2, find the expected value ( mean score ).

A TPl

EX)=ZX-PYX))

Concept Standard Deviation of a Probability Distribution

For each value of X, subtract the mean from X and square the difference. Then multiply

by the probability of X. The sum of each of these products is the variance. The standard
deviation is the square root of the variance.

Symbols Variance: o= S[X-EX)E-PX)]
Standard Deviation: o = v/ o2

C) Find the variance and standard deviation of the probability distribution for
the teacher evaluation question from example 2 to the nearest hundredth.

X | P (X — E(X))? (X — E(X))% x P(X)

Moh'd Rashed Alzzen
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‘ Example (3):  The table shows the probability distribution for a competition if 100 tickets are sold
for AED 5 each. There is 1 prize for AED 100, 5 prizes for AED 50, and 10 prizes for AED 25.

Distribution of Prizes
no prize AED 100

Probability

%l A) Find the expected value.

X P(X) E(X) = X = P(X)

Example (4): A contestant has won one spin of the
wheel at the right. Find the expected value of
his winnings. ) e 7 ged! o ) pgutt Gaslg Ao B uisluiedl dai o, Aislue
e bl 125 rird e

EX) =X« P(X)

Moh'd Rashed Alzzen
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e Grade: 12 general * Emirates Schools Establishment

e Lesson 10-4: The Binomial Distribution * Unit: 10
: , ....[]5/2024 ENAMC oo e,

Binomial Experiments Each question on a multiple-choice quiz, like the one described

above, can be thought of as a trial with two possible outcomes, correct or incorrect. If
Houriyya guesses on each question, the probability that she answers a question correctly is
the same for all five questions.

I—Icruriyjra’s guessing on each question is an Example of a binomial ex periment. A binomial
experiment isa prc-bability experiment that satisfies the fDllc-wing conditions.

KeyConcept Binomial Experiments

¢ There is a fixed number of independent trials n.
* Each trial has only two possible outcomes, success or failure.
* The probability of success p is the same in every trial. The probability of failure gis1— p.

* The random variable X is the number of successes in n trials.

o

a5l L) Jia - Lo W saaza Glas W LB S5 S loel 550 Gadand] Cild o yledd)
W5 S B Rspo e 13) LB bls 5l Aoos Sole) Lol cylilazos Gligess Ly dlglowe wl - Bl
IS | T RPN I PR Bl s o) Jlaz~l ola
oW laio) Bapo Copdamdl Sl D) ool i Eeeil] Ui sa aolie SIS JS B Ragsee Guesa
BT | T T SN | P

ol 13 placid) el ) 0 gggd] I

N oalss ) cagleed) e cull sie aogs ®

Jaah ol plaw)l Lol colilazons lizess san Lol upd dlglos JS @

A — psslus @ Jawl) Jlas) aslos JS) awss 58 Prlead) Jlas) @
cilglowa N B plad) e sae o X Slgtall o an )l @

Example 1

Determine whether each experiment is a binomial experiment or can be reduced to a
binomial experiment. If so, describe a trial, determine the random variable, and state n,
p. and q.

a. The spinner at the richt is spun 20 times to see how manv times it
lands on red.
o1 (gl ol ke 0 08 2 ) 310 20 ) ) 3930 04d1 1yl o ) G i
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b. One hundfed students are randomly asked their favorite food.

aiyd ppalade (e Loiadie il dig S .

C. Five cards are drawn at random from a deck to make a hand for a card game. The random

variable represents the number of spades.

seilell oy QLIY! gas] U Garjei Jol ge SBUa) (0 daj) e Dlpdie Sililay jues oo
ghpand! §l el sde il gdiad)

d The results of a survey indicate that 61% of students like the new school uniforms and
24% do not. Twenty students are randomly selected and asked if they like the uniforms.
The random variable represents the number who say that they do like the uniforms.

lia paemcss o) 24% o) s sasdl Gasad) 31 pgeme] Ul e 81% o1 L)) clanswl ol uds
Ml sae Sladiall il B sasd) 5501 peemma olS o) lskiss Wlgdie Llla ygdie o) g5

PP TRETEE e | ._3-|4 lgalal -.,'_;lia”

€. You complete a test by randomly guessing the answers to 20 multiple-choice questions that

each have 4 answer choices, only one of which is correct. The random variable represents
the number of correct answers.

il whls 4 Lee JS) gasts e jlas! i 20 e cble MW Sladal) pasall e Vlas! sap
ismgsuall Gble Yl sae b Sledall il By daid fova Laasls

Binomial Distribution

A binomial distribution is a frequency distribution of the probability of each
value of X, where the random variable X represents the number of successes in # trials.

Xplodial) uizall g3 o ded JS Jlao) G 05 12395 Caekand] 93 gajedl!
d.l_.;|_1-|_.: n ‘_J..a] Y ﬂ_'lld-l_n_l ,_..'f_q.L'l-L.,J' LA ,-_l-m X._..-Jr

l Concept Binomial Probability Formula
The probability of X successes in n independent trials is

PX) = oCxP"q" %,

where p is the probability of success of an individual trial and @ is the probabilitv of failure
on that same individual trial (g = 1— p).

alas alaiws Alslows M ol o ples dlglove X masd Jleis)
P(X) = ,Cy pXg™ X

Lg=1— P Lals alglod) Jas Jlae! G Jibs samly dlgloe ploo Jloz] P i s
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Standardized Test Bxample| 2 UL

Khamis is selling items from a catalog to raise money for school. He has a 40% chance of
making a sale each time he solicits a potential customer. Khamis asks 10 people to
purchase an item. Find the probability that 6 people make a purchase.

A 8.6% B 11.1% C 24% D 40%

plil A0% s duo b 4rod i jeld Vigel grasne) pumne ird B Dby pae Blus unss g
Ol el 10 e yunss b pas o120l Ueions ose LD Lpd Jylow B0 JS D aw Ldie
welind 6 wie g ady o Jliin) s il aaef 1y ad

IPractice

TELEMARKETING At Khawla's telemarketing job, 15% of the calls that she makes to
potential customers result in a sale. She makes 20 calls in a given hour. What is the

probability that 5 calls result in a sale?

a)

1% B ) Bemas LgaSiey G wiilgll e Bagan)) dipdag o il Jess Al pes (e gt
ol Jlasl e 3aamma delw B 418 20 5,20 Loy oeleamel) 2Moall pa lgayas 3l LIS Ga
Taedd! plas) o SLolSe 5 pas

F 6.7% G 8.3% H 10.3% J 11.9%

b) 5. GAMES 5aeed has earned five spins of the wi
on the right. He will receive a prize each time
spinner lands on WIN. What is the probabilit

he receives three prizes?

e J-=-'-- Slad) iy 9 ged) poall Dl jgo Qe daw ) .._..L.Ji
o Jlasl La 75087 GilS e o ) lgad iy 3,0 JS O 85

A 42% C 71%
B 58% D 88%

Moh'd Rashed Alzzen
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Concept Mean of aHomial Distribution

The mean u of a binomial distrf§8tion is given by u = np, where n is the number of trials and p is
the probability of success.

W L R EH RN ET TG0 B Full Probability Distribution

@ Houriyya forgot to study for her civics P IRV PUPPRRC (1 0 I T ®
quiz. The quiz consists of five multiple- PUCES | BUPLCIR R | I P [ I ER
choice questions with each question ¥y ddats e glas ) Al ) dags e
having four answer choices. Houriyya Al ol day gl anegs i JS
randomly circles an answer for each M 8 Bl die dila) dujpom oyl
question. In order to pass, she needs to LWl Lpde my plaadl 30Me ol
answer at least four questions correctly. s Js 4, S e abd dnyl e

a. Determine the probabilities associated with the number of questions Houriyya
answered correctly by calculating the probability distribution.

(et g cilas B (e fuome S 434 gl ! ALY sam b ol SYLEY) 20s .8
P() P(x)=nCxe (p)(q)"™

. What is the probability that Houriyya passes ilas ) B dyee pad ol Jles! b b
the quiz? + - .

¢. How many questions should Houriyya expect to answer correctly?

Viononi Aylr] 4o Ll Y1 Ay jeor @395 O ey ¥ljos pS

ol ey e
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2601674 Binomial Distributions

EXERCISE In a recent poll, 35% of teenagers said they exercise regularly. Five teenagers chosen at
random are asked if they exercise regularly. Construct and graph a binomial distribution for the
random variable X, which represents the number of teenagers who said yes, Then find the
probability that at least three of these teenagers said yes.
indly I (e (pa st ] 1330 (g pliadil I35 (pial e (4 35% JO sl Oy bed) s sl
u'““' §243 00 e 2udly 1 o L) s by 1ilS O Llgdie 19,55 Gdnl oo s Lt i 2399 83900

Ol Jlis) syl b il aliay pais Igled udd) il ol s s G X i) i) Wil e
e lyl..tri J!‘fl ke Ol el uilfdji RT3

P(x) =nCxe(p)(qg)"

PIX) ol) auily aade i

a) P(x=3)=

b) P(x=4)=

c) P(x<£2)=

|Pagebl
Alhosn secondary school , Grade 12G-Term three Done by : Mohammed Rashed AlLzzen , 2023-2024




e Grade: 12 general * Ministry of education of UAE
e Lesson 10-5: The Normal Distribution * Unit: 10
: , ....[5/2024 FINAME S

The Normal Distribution The probability distribution for a continuous variable is called a
continuons probability distribution. The most widely used continuous probability distribution is called
the normal distribution. The characteristics of the normal distribution are as follows.

[ KeyConcept Characteristics of the Normal Distribution

* The graph of the curve is bell-shaped and symmetric with respect to the mean

[
[
I
1
[
The mear, median, and mode are equal and lecated at the center, :
The cumve is continuous :

[

|

The curve approaches, but never louches, the y-axis.

The total area under the curve is equal te 1 or 100%. = population

Ty & 4?:.

Moh'd Rashed Alzzen
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KeyConcept The Empirical Rule & o) dac L))

In & normal distribution with mean g and standard deviation o

|
|
“13.5% } 13.5% %
=3 =20 jl=a TSN B T TR s
L eo% —
95%

99.7%

|
|
|
|
|
|
|
|
|
|
L

* approximately 68% of the data values fall between p = arand p + o
® approximately 95% of the data values fall between g — 2o and p + 20

* approximately 99.7% of the data values fall between w — 3o and p + 3@,
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3¢l 200 ) Use the Empirical Rule

HEIGHT The heights of the §80 students at Al Sharg Secondary School are normally distributed with
a mean of 168 centimeters and a standard deviation of 6 centimeters.

a. Approximately how many students are more than 180 centimeters tall?

o la Jaus g Landa Lay 53 A I (sl G yaey Wi 880 Jsba ¢ 55 1(1) o8 JUe B
sk el Bem ol (5 ke i)l 5 168Cm
£ 180Cm 0 pelsh w5 0l @Ol 2 oS ()

b. What percent of the students are between 150 and 174 centimeters tall?
174cms 150Cm Gn addsh 7ol cpdl) all A il dnnall W z(@)

Practice
MANUFACTURING A machine used to fill water bottles dispenses slightly different amounts into
each bottle. Suppose the volume of water in 120 bottles is normally distributed with a mean of
1.1 liters and a standard deviation of 0.02 liter.
A. Approximately how many bottles of water are filled with less than 1.06 liters?

1

B. What percent of the bottles have between 1.08 and 1.14 liters?
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Concept Formula for z-Values

X_
The z-value for a data value in a set of data is given by 7 :—'u, where X is the data value, it is the mean, and « is the
standard deviation. 7

5.1 003 Find 2-Values
Find each of the following,

a zU X=24, p=29 and =42

b. Xifz=-1.73, py=48, and ¢ = 2.3

Z.¢1uzls ) Use the Standard Normal Distribution

COMMUNICATION The average number of phone calls received by a customer service
representative each day during a 30-day month was 105 with a standard deviation of 12.
Find the number of days with fewer than 110 phone calls. Assume that the number of calls
is normally distributed.

$obeaed! gl plasaal Jba
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Practice
3. BASKETBALL The average number of points that a basketball team scored during a single
season was 63 with a standard deviation of 18. If there were 15 games during the season,
find the percentage of games in which the team scored more than 70 points. Assume that
the number of points is normally distributed.
obias 8l ,a0) g 63 sy puse JMs Al 5,5 5,0 asd Laj,sl o)) daled) sae dawgia il dlwdl 5,5
e S sl s el G lbel) did) ) eyl gl s 8L 15 lia calS 15) .18
' L oS doladl sae gajes o) umoal adaw 70

Probability and th‘e Nurma_l Digt(ibutipn

=¢1y: 53 Find Probabilities

METEOROLOGY The temperatures for one month for a city in California are normally distributed
with p = 81° and o = 6°. Find each probability, and use a graphing calculator to sketch the

corresponding area under the curve.

a. P70° < X < 90¢)

b. P(X = 95
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