Math Prep 2-T1(2013-2014) [Algebra Summary]
UNIT [1]: Real Numbers {R}

Revision:

1)

2)

Set of Numbers:

a. The Set of Counting Numbers C={1,2,3,...} =N

b. The Set of Natural Numbers N={0,1,2,3,..}=Z2"u {0}

c. The Set of Integers z={..,-3,-2,-1,0,1,2,3, ...}
d. The Set of Positive Integers Z'={1, 2, 3, ...} = Counting No.
e. The Set of Negative Integers Z=4{-1,-2,-3, ...}.

f. The Set of Rational Numbers Q={a/b: a, b € b# 0}

g. NcZcQ

The Standard form of a rational number is :

ax 10"wherenez, 1<|a|<10

Perfect Square rational Number: it is that positive number which can be written in the

form of a square rational no. i.e. (rational no.)2 . Ex. (1, 4, 25, 9/16, 2 Va...).

3) Perfect Cube rational Number: it is that number which can be written in the form of a

cube rational no. i.e. (rational no.)3 . Ex. (1, 8, -27, -216, 8/125, ...).

Lesson (1):the Cube root of a rational number

The cube root of the rational number a is that number
whose cube is equal to a

= The cube root for the rational number a is symbolized by {/a

= The cube root for a positive rational number is also positive
Ex:¥ 125 =5

= - The cube root for a negative rational number is also
negative. Ex: V8 =-2 why?

=, Ioroe = rero
= «3’;1 =a

The perfect cube rational number has one cube root which is
also a rational number , why?
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Lesson (2);.the Set of Irrational Number Q°

rThe irrational number i It is that number which can not be put i

Un theform% wherea b e Z, b#0

the following are examples to irrational numbers.

First : the square roots of the positive numbers which are not
perfect squares

Ex:v2 , 5, -6 , V7

Second: the cube roots of those numbers that are not
perfect cubes

Ex : ¥4, 42,311, ...
Third: the pi Tt (the approximation ratio)

Where it is impossible to find any exact value for any of the
revious number. why?

Lesson (3); Finding the Approximate value of an Irrational Number

V2 isbetween V1,vV4 jel< 2 <2

i.e. v2 =1 + adecimal fraction

Representing the irrational number on the number
line.

How can the point represents+/ 2 be located on the number
line?

If we draw the right triangle ABC at B which A
is an isosceles triangle also.

where AB = BC = one unit of length

Then (Ac)2 = (AB)2 + (BC)2=12+12=2

~ AC =v2 unit of length. c B

O draw the number line and place the sharp point of the compasses at point O, then
adjust the compasses to a length that is equal to AC and draw an arc that intersects the
number line on the right of o and at the point X, where that point represents v'2

O Using the same length, we can label the point X~ which represent - v2 where X is
on the left of the point o.

=

[e*]

-
o g

%]

B
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Solution
é x2=2
s x=+v2 Solutionset={-v2 , V2}
B x3=5
ax =V5 Solution set = {¥5 }
c %x3=1
3.,4.5_3
T X X=X
x2=%
- 3 _ V3 _ 3 . _ V3 V3
LX=% =% 3 - Solutlonset-{—z,—z}

Lesson (4); the Set of the Real number R

You have learmned the set of rational numbers (Q), you have
also found that there are other numbers that form the set

of irrational number Q' such as V2, V2, n,... However, the
union of these two sets forms a new set called the set of the
real numbers, and it is denoted by the symbol R

R=QuQ
e Any natural, integer, rational
or irrational number is a real e Every real number is represented by one point on the
number number line.

NcZcQcR andsoisQ R

R
R
3 the set of rational numbers
o The set of the set of integer
Zz irrational numbeers £

G

Y1 = -1 because -1 X -1 % -1 = -1
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Remark
While v -1 ¢ R because there is no real number If multiplyed by it self, the
product is -1 .
Rational numbers { Irvational bers )

Comem D) (oo )
i :'u,..,... )
E F—— g

(Counting numbers)
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Lesson (5); Ordering numbers at R

the set of real number is an ordered set.:
The properties of order:

If x, y are two real numbers represented on the number line

by the two points A, B respectively, the ordering relation
can be one of the following three cases:

X=y Y X X Y

A=RB B A A B
A is congruent A follows B A precedes B
toBsox=y S0x>y SoOX<y

© 1 xis a real number represented by the point A on the number
line while O is the origin point which represents the zero, then
the ordering relation can be one of the following three cases.

X 0
#— %
o= A 0 A A o

Ais congruntto O Aisontherightof 0 Ais on the left of O

s~ x=0 x>0 Lx=<0
then x is a thenxis a
positive real negative real
number. number.
h Negative real number C.J Positive real number .

The set of the positive real numbers: R* = {x: xe R, x> 0}
The set of the nagative real numbers: R = {x: x e R, x <0}

R=R* u {0} u R

The set of non-negative real numbers = R* u {0} = {x : x 2 0, x € R}

The set of the non - positive real numbers =R u {0} ={x : x <0, x e R}
T ——

-~

\&-@) Example:

R
Arrange the following numbers ascendingly V27, - V45, V20 , 6, 0, va
Solution

6 =36, V1 =-1=-V1

The ascending order is from the smallest to the greatest.
-vas , V1,0, V20 ,v27 ,V36

ie. -vas , ¥, 0, v20, V27, 6.

Page: 4
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Lesson (6); Intervals

Interval is a subset of the set of real numbers

first: the limited intervals
If a, b € R, a < b, then we can define each of:

The closed inteval
[a, b]

[a,b]={x:a€xﬁ;b,:eR} )

< EE—

[a, b] € R in which the elements are a, b and all the real
numbers between them.

When we draw that interval, we put a shaded circle at each

of the two points a and b then, we shade that area between
them on the number line.

The open interval
la, b[

Ja,b[={x:a<x<b,x€ R}

e ) ...
a
la, b[ c R in which the elements are all the real numbers
between the two numbers a, b
When we draw that interval, we put an unshaded circle at
each of the two points which represent the two numbers a and
b then, we shade that area between them on the number line.

Half openor (half closed) intervals

[a, b[ la, b]

a b a b
—— S O——
[a,b[={x:a<x<b,xeR} Ja.b]={x:a<x<b,xeR)}

[a, b[ ¢ R where its elements are the la., b] c R where its elements are the
number a and all the numbers between number b and all the number between
Sl aandb.

r -~
; m@) Examples :
o~

Represent each of the following intervals on the number line: [-1, 4], ]-1, 4[ , ]-1, 4], {-1, 4}

Solution

[-1,4] -1, 4[ -1, 4] {-1, 4}
e .. || e ——— || e — . | e e B,
-1 4 -1 4 -1 4 -1 4

Closed interval oeen interval Ha!f—oeen interval Set
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Second: The unlimited intervals
You know that: If the number line of real numbers is expanded on its two direction, we get
more positive real numbers at the right direction and more negative real number at the left

direction such all those numbers are located on that line.

O The symbol (o) is read (infinity) and it is more than any imagined real number,
w ¢ R

O The symbol (-) is read (negative infinity) and it is less then any imagined real
number, -0 & R

O The two symbols oo, - e can not be represented by any points on the number line
and they are expansions to the number line at its two directions.

-0 + oo
- ® >
0

If a is a real number, then we can define the following unlimited intervals:

The interval [a, oof The interval ]-wo, a]

[a, o[={x:x=a, xeR} J-ee, al={x:x<a, xeR}

- 00 + o0 s + oo

c—— a—d———.
a a
That interval represents the number Thatinterval represents the number
a and all the real numbers which a and all the real number which

are more than a are less than a.

the interval ]a, =[

Ja=[={x:x>a, xeR}
-0 + oo

——

That interval represents all the real
number which are more them a

the interval ]-= , g[

Je<.a[={x:x<a, xeR}

————

that interval represents all the real
numbers which are less than a

The set of real numbers (R) can be represented in the form of the interval

o , o

The set of the positive real numbers R* =] 0, =
‘The set of the negative real numbers R = J-=, Of
The set of non-negative real numbers = [0, =
The set of non-positive real numbers = J-=, 0]

Operations on intervals

Since all the intervals are subsets of the set of the real number R, The operations of
union, intersection, difference and complement can be applied on the intervals. The
graphical representation to the intervals on the number line contributes to determine and
verify the result of any operation. This can be clarified from the following examples:
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-

@Q} Examples

et
1 HX=[-2,3],Y=[1, 5[ find the following using the number line:
A XY B XuY
Soluticn
-0 + oo
e el s —
A XnY=[23]n[1,5=[1,3] 2 401 2 3 45

B XuY=[23]u[1,5[=[25

g fM=[2, =[,J=]-2, 3[, find the following using the number line:
A M-J B MnJ c MulJ
D Ju{2 3} E M EJ
Solution
A M-Jj=12, o[-]-2,3[=[3, =
B MnJ=12, @[nl-2, 31=12,3 D S
C Muj=[2,®[u]-2,3[=]2, [ 2 140 1 2 3 4 5
D Ju{23}=]23[v{23}=]2, 3]
E M =], 2]
&

| =10, -2]1u (3, o

1 Q. Complete the following table as shown in the first example:

] Representation by using the Graphical representation on the
descri +tion method number line
[1.2] {x:-1<x<2,xeR} Yo 12
[1.3[
I=.2]
{x:0<x<3,xeR}
{x:x>-1,xeR}
o +oo
B IO
S —
1
1. 5]
{x:x>0,xeR}

Lesson (7). Operations on Real Numbers

First: The properties of adding the real numbers:

ety | IfacR, beR then(a+b)eR Thecommutative |[fac R, beR then a+b=b+a

Par example :eachof2 +3, 1+v2 , -2++v5 and 2 +V3
are real numbers.

Par example : 2+v3 =v3 +2, 3-V5 =-v5 +3

The associative. If ac R, beR, ceR,
then(a+b)+c=a+(b+c)=a+b+c

Par exnmple : 3+v2)+5=3+ (2 + 5) associative property
= 3+(5+v2) commutative property
=3+5+V2 associative property
=8+V2

Zero is the additive neutral element: If acR then a+0=0+a=a
Par example : V5 +0=0+V5 =v5 , ¥4 +0=0+(V4)=V4

Each real number has an additive inverse For a number a eR thereis(-a) eR
where a+(-a)=(-a)+a=zero

Par example /3 e R, has additive inverse (V3 ) € R where

V3 o+ (+/3) = (+3) + V3 = zero.
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Second: The properties of multiplying the real numbers

The closure property fasR,beR thenaxbeR

the set of real number is closed under the operation of multiplication.

i.e the product of multiplying every two real number is a real number.

Par example : 5xv2 =5v2 e R,V3 xv3 =3¢eR

2x¥5 =2¥5 eR,2xm=27¢eR
2V3 xv3 =6eR,2V3 x5=10V3 € R
Commutative property SiaceRetbeR,alors atb=b%a

Par example : v2 x3=3x+v2 =3v2

The associativeproperty  SiaeR,beRetceR, alors

(axb)kxc=ax((bkxc)=akb*kxc

Par example : v2 x (5 x vV2)=(V2 x5) xv2 = (5 xv2) xv2
=5xvV2 xvV2=5x%x2=10

One is the multiplicative neutral SiaeR,alors ax1=1%a=a

Par example : 2vV5 x 1 =1 x 2 V5 =2V5

Every real number # 0 has a multiplicative inverse Siaz0

L . 1
Il existe un nombre réel —
. 1 _
olla * —
d

La * a =1 (I'élement neutre pour la multiplication)
Par example: the multiplicative inverse for Yo is —2—
P ultiplicative inv 5 ! NEY
V3 2 2 V3
where — X —— = —= X —= 1
2 NENRE 2

2 —ax v
b b

e .2 =
b

, b#0

a x the multiplicative inverse of b .

Distribution of multiplication
on addition

For any three real numbers a, b, c.
ax(b+tc)=(axb)+(axc)=ab +ac
(@a+b)xc=(axc)+(bxc)=ac+bc

2, Give an estimation to the result of (3 + V5) x (1 + V8), then check your
answer using the calculator.

Solution

First: The estimate of v'5 is2 .. (3 + V5 )the estimateof 3+2=5
the estimate of V'8 is 3 s (1 + V8)the estimateof 1 +3=4
= (3++5)(1+v8)the estimate of 5 x 4 = 20
Second: when we use the calculator to find (3 ++/5 ) x (1 +v8)
We find that the result is 20.0459

Therefore, the estimate is reasonable.

Page: 8
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Lesson (8); Operations on the square roots

If a, b are two non-negative real numbers, then

First:(xf?Xfo=x/E]

For example : V2 x V3 =+v2x3 = Ve

Second: B - g whem Bael
For example \f? = £: = % Vs

| [ e v Van ]
Third: ERRYE © Vb B
For example : % =/ 2 =ve =3

The two conjugate numbers

If a and b are two positive rational numbers.

L T T R TP R RN LT T

Then each of the two number -::{ﬂ/? +vb) , “a - \/F]:Z- is a conjugate to the other one.

L T Ty T Y L

then, their sum is =§-2\f: twice the first term

“arsaraves

and their product is =(Va +vb ) , (/a -Vb ) = (Vap - (/bR={a-b }

= The square of the first term - The square of the second term
The product of two conjugates is always a rational number
If we have a real number whose denominator is written in the form (vVa +v'b ), we

should put it in the simplest form by multiplying both the numerator and denominator
by the conjugate of the denominator.

4
VN
%‘; prove that x and y are conjugates, then find the values of:

x2-2xy+y? , (x-y)?.Whatdo you observe?

2. Given x =

V7 -3,

Solution

4 V7 +v3 a7 V3
NS x N — =v7 +v3

y =V 7 -3 . x,y(two conjugate numbers)
X2-2xy+y2 = (V7 +V32-2(7 +V3) (V7 -V3)+ (V7 -V3 )2
(7 +2V21 +3) - 2(7 - 3) + (7 - 2V2T + 3)
10 + 2v21 - 8 + 10 - 2V21
=12
(V7 +V3)-(V7 -V3)P
= W7 +V3 -7 + V3IR=(2V3)2
=4 x3=12

K2-2xy +y2 = (x -yF

X =

(x - yP
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Lesson (9); Operations on the Cube roots

For any two real numbers a, b:

o ( Va x¥b =Vaxb J
For example : V5 x V2 =V5x2 =10
V3 x¥a=¥sxa=12

© (¥axo-¥a x¥b )
For example : ¥/40 = ¥8x5 =8 x5 =275
Y128 = Ve4x2 = V64 x V2 = 432

ﬁ: a%whereb;& 0,a beR

3
For example : g = 3"172 = ¥

(4] ;
g/% :%,EZ— whereb # o0,a, beR

For example : 3 % =

V3
V2

Lesson (10): Applications on the Real Numbers

T‘ﬂe circle:

Circumference of a circle = 2 n r length unit

area of a circle = 7 r?2 square unit

where r is the length of the radius in a circle,
n is the (approximate ratio).

@’) Examples

1 %i Find the circumference of acircle whose area is
38.5cm? (n=2)

Solution

The area of the circle = it r2

- . _ 385XT 4
38.5—7!'2 ..I'2~— 29 - T

e /49 _ 7 _
~r= " —T—3.5cm

Page: 10
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The cuboid ~—~

It is a body whose six faces are of a rectangular
shape such that every two opposite faces are
congruent.:

If the lengths of its edges were x, vy, z, then:

The lateral area = the perimeter of the base x the height

The lateral area=2 (X + y ) X z square unit

The lateral area = the lateral area + 2 x the area of the base

The total area = 2 ( xy + yz + Xz ) square unit
The volume of the cuboid = the area of the base x the height

The volume of the cuboid = x x y x z cubic unit

A special case : the cube

It is a cuboid whose edges are equal in length. If the length of one edge = L length
unit, then:

The area of each face = L2 square unit

The lateral area of each face = 4L2 square unit

The total area = 6L2 square unit, the volume of the cube = L3 cubic unit

@) Examples

% Find the total area of a cube whose volume is 125 cm?®

O If M, M" are the bases of the cylinder, then M M" is the height of cyl-
inder.

Solution
The volume of the cube = L3 s 125=13 . L=7125 =5cm
The total area = 6L2 = 6 x (5)2 = 150 cm? v
The right circular cylinder : N,
It is a body that has two parallel congruent bases each is a circular i
shaped surface, while its lateral surface is a curved surface called cy- :
lindrical surface. ne
El-

an®®

:

€' Let's think IfA e the circle M, B & the circle M,

-

TAB [/ MM
O Then, if we cut the lateral cylindrical surface at AB and we A A
stretch That surface, we get the surface of the rectangle A
BB A
Then, AB = height of cylinder, A A" = the perimeter of the
base of the cylinder. B’ B

The area of the rectangle AB B' A" = the lateral area of the cylinder

The lateral area of the cylinder = the perimeter of the base » height = 2a r h (square unit}

the total area of the cylinder = area of lateral surface + sum of the areas of the two bases
=2nrh+2nr? (square unit)

the volume of the cylinder = base area x height = r2 h (cubic unit)
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The sphere:

Itis a body of curved surface in which the points have the same

distance (r) from a constant point inside it (the center of the
sphere)..

If the sphere is cut by a plane passing by its center, then
the resulted section is a circle whose center is the center of
a sphere where its radius is the radius of a sphere (r).

Volume of the sphere = % sl cubic units.

area of the sphere =4 7T r? square units.

Lesson (11): Solving Equations & Inequalities of first Degree in one Variable in R

First: Solving Equations of First degree in one variable in R

WEAGEITRGE The equation 3X - 2 = 4 is called an equation

of first degree where the exponent of the (unknown) variable
X is 1. To solve that equation in R

3X-2=4 By adding 2 to the sides of the equation

3X =6 (we can multiply by the multiplicative
inverse of the coefficient of X)
1 =1
- X 3x = - X 6
L X=2

i.e the solutionset {2}

This solution can be graphed on the number line as shown in
the figure opposite . =

—— =
-0 1 2 3 4 5
~ b}
(\cn_@) Examples
w.
1 @\ Find the solution set of the equation V3 x-1=2,
in R, then graph the solution on the number line.
Solution
V3 x-1=2 3 x=3
3 3
x= 2 x¥2 .x=vV3eR
Ny 2
' is {v/ 3 SIS
The solution setis {/ 3 } 0 V%Q n 4
This solution can be graphed on the number line as shown in
the figure opposite .
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Second: Solving Inequalities of the First degree in one Variable in R, graphing the

solution on the number line:

The following properties are used to solve the inequality in R. The solution set is
written in the form of an interval

If A, B« C were real number where A< B, then:
@ A+c<B+C addition property.
9 fC>0thenA x C<B xC. property of multiplication by a positive real number

e IfC<0thenAxC>B x C. property of multiplication by negative real number.

;\&b} Examples

1 %& Find the solution set for the inequality 2 x - 1 2 5 in R and represent the
~ solution set graphically.

Solution

By adding 1 to the sides of the inequality it becomes 2 x =6
by multiplying the side of the in equality by ( % >0) x=23
- The solution setin Ris [3, <[

and it is graphed by green color ray on the ﬁ_,_,_"”._}.
number line. ¢ 1 2 3 4 53
2 %‘L Find the solution set for the inequality 5- 3 x > 11, in R, then represent
the solution graphically.
Solution

By adding (-5) to the sides of the inequality then -3 x = 6.
by multiplying the sides of the inequality by (- % <0)we get:
SoxX<-2 o=

i.e., the solutionsetinRis est ]- =2, -2[ 4 3 2 1 0 1

and it is represented by the green color ray on the number line.

3 %l Find the solution set for the in equality -3 < 2x -1 < 5 in R and represent
the solution graphically.

Solution

by adding (1) to the sides of the inequality-3 +1<2x-1+1<5+1
Namely,-2 < 2 x < 6, and by multiplying the sides of the inequality by ( % >0)-1=x<3

.. the solution setin Ris [-1, 3[ and it is graphed e
2 1 0 1 2 3
on the number line by the green color.

in example <3 What is the solution set for the inequality in N?
What is the solution set for the inequality in Z7
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Lesson (1); Linear Relation of two variables

2

The sum of the lengths of any two sides of a triangle is greater than the

Think and Discuss

A person has some bills of LE 50 and
LE 20. He bought an electrical apparatus
for LE 390.

Think: How many bills of each type
does he give to the seller?

Suppose : x represents the number of

fifties bills, then the value of what he has of these bills

is L.E 50x, y represents the number of Twenties bills, then the

value of what he has of these bills is L.E 20y.

Required is to know: x and y that verify the equation:
50x + 20 y = 390

This relation represents a linear equation in two variables.
Dividing both sides over 10 produces the following equivalent
equation:

5x+2y =39
39 - 5x
Y=
x and y are natural numbers. Therefore, x should be

an odd number.
The following table can be created to know the different

possibilities of giving biils to the = y x,y)
seller: a bill ofL.:ESO and 17 bills 1 17 (.17
of L.LE20,0r3 blll?. of = = 3.12)
L.E 50 and 12 bills of L.E 20,

. . 5 7 (5,7)
or 5 bills of L.E 50 and 7 bills
of L.E 20, or 7 bills of 50 and 2 7 2 (7,2)
bills of L.E 20. 9 negative refused

The perimeter of an isosceles triangle is 19cm. What are the different possible
lengths of its sides? Side length € Z4

length of the third side .

Page: 14
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The Relation of two variables

( ax+by=cwherea# 0,b#0 ) is called a linear relation of two variable x

and y and can be described by a set of ordered pairs (x, y) verifying this relation.

Example:
Refer to the relation 2x —y =1

Ifx=1, . y=1 ~(1,1) satisfies the relation
Ifx=0, ~ y=-1 ~(0,-1) satisfies the relation
Ifx=3, . y=5 ~(3,5) satisfies the relation
fx=-1, - y=-3 o (=1,-3) satisfies the relation
Thus, there are an infinite number of ordered pairs /— vk \
satisfying the relation. 5
Note that: ;
@ The linear relation 2x —y = 1, can be represented 5
graphically by using any of the ordered pairs obtained n 1 .
before. e e e
@ Each point € the straight line (in red) is represented %
by an ordered pair whose elements satisfy the linear 5
y pa Ty \ Yy _/

relation 2x —y = 1.

Graphing the Relation
of two Variables

The relation L( ax+by=c J) where a and b or both are not equal zero.
is called a linear relation of two variables x and y and can be represented graphically

| o bEED

The relation is represented by a straight

by a straight line.

The relation is represented by a straight

line parallel to x-axis. line parallel to y-axis.

Example : 2y=23 Example: x=-2

ie.:y= % 31y is represented by ey
is represented by 2 the red line which 9
the red line which 1 i passes through the 1
X X X X
passes through the |<——5—— 1T 2 3° point (-2, 0)andis |7 b 4 S e RaE
. 3 . -1 -1
point (0. 3) and is vy parallel to y-axis. 4 Yy

parallel to x-axis.

Special case: Special case:

the relation y = 0 represents the x-axis the relation x = 0 represents the y-axis.

T . o S o o N o S —
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~ -
( QQ} Example :
el

Graph the relation: x + 2y =3

Solution

Choose some ordered pairs that satisfy the relation:

Example : For y=2 LX=-1 (-1,2) satisfies the relation
y = LX=3 (3,0 satisfies the relation
y=-1 L X=5 (5,-1) satisfies the relation

The following table lists these data: and so on ...........

x 1 3 5 0 gt
y 2 0 1 3 \f\
2 i
X X
RS RS 3BT T i
The red line rePresents this relation. -1 A
i
¥y

Discuss with your teacher:

Lesson (2); the Slope of aline & real-life Applications

W

When observing the motion of a point on a straight line
from the location A (x,, y,) to the location B (x,, y,), where
x,> x, and A, B € line, then:

@ the change in x-coordinate
=X, — X,, and is called the horizontal

y 4
(¢y2)

change.
© the change in y-coordinate =y, -y, | . z’
is called the vertical change and |= -
¥y /

may be positive, negative or zero. .

change in y-coordinate vertical change
change in x-coordinate B horizontal change

The slope of a line =

Y=Yy
S B where x, # X,

X=X,

) ) i
( ’m“@) Example (2) :
Sl

If: A0, 2),B (2, 1); e
then: the slope of A = -2 =.1

The point A moves on the line downwards to the point B
e Y, <Y, oThe slope of the line is negative.
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-

\&Q) Example (3) :

>’
if: A(-1,2)and B (3, 2),
then: the slope of the line

AB - ==

@ The point A moves horizontally to point B.
(2] Y, =Y, € The slope of the line = zero

-

\m) Example (4) :

Sl

it: A= (2, 1) and B(2, 3) th~in: we can not calculate the
slope. Because the definition of the slope is conditioned
to have a change in the x-coordinate i.e. x, — x, # 0

Not that :

@ The point A moves vertically to point B.

9x2=x1

Application (2) :

Page: 17

C N LR

eThe slope of the line is an underfined number.

Hazem filled up the 40 Litres tank of his car. As covering a

distance of 120 km, the fuel gage shows the rest of fuel is 3
of the tank. Draw a diagram to show the relation between
the amount of fuel in the tank and coverd distance ( This
relation is linear).Calculate the coverd distance as the
tank is totally getting empty.

Solution

On the starting point: A (0, 40)
+od
traveled distance  the amount of used fuel

After covering 120 km B = ( 120, 30)

30-40 _ 1
120-0 12
This slope means the fuel amount decreases with a rate

of 1L per 12 km ,which means 1L is enough to cover a
distance of 12 km.

-
The slope of AB =

1
2
3
1 4
E F
0 full
a )
FOelamourt
{Liter)
80
50
A
40 B
an
20
10
. Distance [Km)

LN

Fuel Amount

The coverd distance that make the tank empty =

Decreasing Rate 1

40

EF3

=40 x 12 = 480km.

DEICRUEIS  AB intersects the distance-axis in the point (480, 0) which gives the

required distance.
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UNIT [3]; Statistiqgues

Lesson (1); Collecting & Organizing Data

Organizing data an_d representing
them in frequency tables

\&b) Example
o=

Below are the scores of 30 students in an examination

7 10 7 4 3 8 6 7 13 12
2 9 1 12 N 9 15 12 13 9
3 14 19 3 9 14 3 13 8 17

Required: forming a frequency table with sets that represents that data .

Solution

To form a frequency table with sets, follow the following steps:
First: find the highest and the lowest values of the collected data?
let the previous collected data be X
then: X ={x:2GxG 19}
i.e: X values begins with 2 and ends in 19
i.e: the range = the highest value - the lowest value =19 -2 =17
Second: divide set X into a number of separate subsets each of them is equal in range.
let them be 6 sets. B The range of the set = % i.e approximated to 3

Third: the subsets are as follow.

The first set i= the third set =

The second set 5- The Fourth set 11 - andsoon

2- means the set of data greater than or equal to 2 and less than 5 and so on.

Fourth: Record the data in the following table:

Set tally frequency
2- /4 4
5- V), 74 6
8- V/, 7
M- V/, /4 8
14 - /4 3
17 - y/4 2
Total 30

Fifth: Delete the tally column from the table to get the frequency table with sets. It
can be written either verticaly or horizontaly. The following is the horizontal
form of the table:

Sets Z= 5= 8- )i = 14 - 17 - total
Frequency 4 6 T 8 2 2 30

Page: 18
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Lesson (2); the Ascending & Descending Cumulative Frequency Table & their

Graphical Representation

(\&b) Examples
e

The following table shows the frequency distribution for the heights
of 100 students in a school in centimeters.

Tall (sets) inc.m 115- 120- 125~ 130- 135 140- 145 Total
Number of students
(frequency) | 8 12 19 23 18 13 7 100

1 How many students are with height less than 115cm?

i How many students are with height less than 135cm?

:'; How many students are with height less than 145cm?

F'orm the ascending cumulative frequency table for these
data and represent them graphically.

Solution

- Are there students with height less than 115¢c.m? No

- Are there students with height less than 135¢c.m? How many?
yes, 62 student.

- How can you calculate the number of students with height
less than 145 cm? Add the number of students in the
sets of height less than the set 145.

Now, to answer the previous questions in an easier way,
form an ascending cumulative frequency table as follows:

e scenang
boundaries of cumulative T Ascending

cots frequency boundaries of cumulative

sets frequency

Less than 115 © Less than 115 zero
Lessthan 120 (B)+ 8 = Less than 120 8
Lessthan 125 (§+12 = @9 i.€.  Lessthan 125 20
Lessthan 130 @+ 19 = @9 Less than 130 39
lessthan 135 @+ 23 = @ Less than 135 62
lessthan 140 @+ 18 =@ Less than 140 80
Lessthan 145 @13 = @ Less than 145 93
Lessthan 150 @+7 = (@D Less than 150 100

To represent the ascending cumulative frequency table graphically:

o Specify the horizontal axis to the sets and the vertical axis to the ascending
cumulative frequency

6 Choose a drawing scale to draw the vertical axis such that the ascending
cumulative frequency axis can hold the number of elements in a set

e Represent the ascending cumulative frequency for each set and draw its line

graph successively.
,/_Aﬁnending cumulative frequency \

Ascending cumulative
100 frequency curve
90
80
70
&0
50
40
30
20
10
Sets
. pEitiian )
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Second: The descending cumulative frequency table and its graphical
representation. :
Of the previous frequency distribution which shows the heights of 100 students in a schoo!
in centimeters.
Find: The number of students with heights of 150cm and more..
The number of students with heights of 140cm and more..
The number of students with heights of 125cm and more..
Form the descending cumulative frequency table and represent it graphically..

Solution
There are no students with heights of 150cm and more .
The number of students with heights of 140cm and more is 7 + 13 = 20 students.
The number of students with heights of 125cm and more is
complete: 19+ ...+ ..o+ L F =

To answer these questions in an easier way, form the descending cumulative frequency
table as follows :

Descending cumulative frequency table L limits descending

Ascending of sets “f',‘,e":‘m:;
Lower limits of sets l;llfell':lll:eﬂﬁ“:: 116 and more @:B _
115 and more 100 120 and more @3+ 12 = |
120 and more 92 195 and more @%"i‘g“;
125 and more 80 130 and more. @+ 2326
130 and more 61 135 and more o)+ _ié"z"@
135 and more 38 B
140 and more 20 UaE] § skl
145 and more 7 145and more (@)x 7 =@
150 and more zero 150 and more @

To represent this table graphically, follow the steps of representing the ascending
cumulative frequency to get the following graphical repfesantatlcn:

ff;muugmm \\\
Iml' daecanding cumulative Frequency cums

50
&0
To
&0

("_
115
120
125
13
135
140
145
150

\_t
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Lesson (3); Arithmetic Mean, Median & Node

Flr_st: the mean
You have learnad to find the mean for a set of values and leamead

that;

The sum of values

The arithmetic mean = — - e

Example: If the ages of 5 students are 13. 15 16. 14 and 17

years old, then

13+15 + 16 + 14 +17
5

=2 = 15years

15 x 5=13+ 15 +16 +14 + 17

The mean: is the simplest and most commonly used type of
averages, It's that value given to each item in a set, then the
total of these new values is the same total of the original values.
It can be calculated by adding up all values, then divide the
sum by the number of values,

The mean of their ages =

Finding the mean of data from the frequency table with sets:
How can you find the mean of the following frequency distri-

bution:
Sets 10- 20- 30- 40— 50 - Total
Frequency 10 20 25 30 15 100

To find the mean for a frequency distribution with
sets, follow the following steps:

€) Determine the centers of sets:

The center of the first set = 2”%"3 =15, The center of the second set = 3”;

20

=25 ... and so on
Since the rangas of the subsets are equal and each = 10
We consider the upper limit of the last set = 60 and then :

“-
—— =55

; 50
its center =

@ Form the following vertical table:

Sets c’:::?;:’“ Frequency c-n:t:f e = T
X x F

10 - 15 10 150

20 - 25 20 500

an- a5 25 875

40 - 45 30 1350

50 - 55 15 825

Total 100 3700

The total of (F * X)
€) Themean=——_ oo

_aro _
T =37



Math Prep 2-T1 (2013-2014) Algebra Summary Page:

Second: the median

The median is the middle value in a set of values after arranging it ascendingly
or descendingy such that the number of values which are less than it is equal to the
number of values which are greater than it.

Finding the median of a frequency distribution with sets graphically:

Draw the ascending or descending cumulative frequency table, then draw the
cumulative frequency curve of it .

9 Determine the order of the median = w .

9 Determine point A on the vertical axis (frequency) which represents the order of
the median.

0 Draw a horizontal straight line from point A to intersact the curve at a point. Form
this point, draw a vertical straight line on the horizontal axis to intersect it at a
point that represants the median.

-

\("3@) Example (2)

=
The following table shows the daily wages of 100 workers in a factory..

daily wages In LE (sets) 15~ 20- 25 30- 35 40- Total
Number of workers (frequency) 10 15 22 25 20 8 100
Required:

1 Graph the ascending and descending cumulative frequency curves on one figure.

2 Can you find the median wage from this curve?

Shiliz
Upper boundaries Cumulative Lower boundaries Cumulative
of sets frequency of sets frequency

Less than 15 Zero 15 and more 100
Less than 20 10 15 and more 90
Less than 25 25 15 and more: 75
Less than 30 47 15 and more 53
Less than 35 72 15 and maore 28
Less than 40 92 15 and more a8
Less than 45 100 15 and more zero

The ascending cumulative frequency curve intersects with the descending cumula-
tive frequency curve at one point which is m .

The y-coordinate for the point M = 50
= 100 (Frequency B
z

= the order of the median

.. The X-coordinate of the point M deter-
mines the median

every 10 mm of the x coordinate represents L.E 5

Complete: 2 mm represents .......

The median wage = 30 + % =LE 31.

Do
[l

@@) .. ' practice
- —

Q}_-. Draw the descending cumulative - 15 20 25 30 35 40 45 Sets i
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Third: the mode

The mode is the most common value in the set or in other words, it is the value
which is repeated more than any other values.

-

m) Example

o

The following table shows the frequency distribution for the scores of 40 students
in an examination.

Sets 2- 6 10- 14- 18- 22— 326
Frequency 3 5 8 10 7 5 2

Find the maode of this distribution graphically

Solution

You can find the mode of this distribution graphically using the histogram as follows:
First: draw a histogram.

o Draw two perpendicular axes: one horizontal to represent sels and the other
vertical to represent the frequency of each set.

9 Divide the horizontal axis into a number of equal parts using a suitable drawing
scale to represent sets.

e Divide the vertical axis into a number of equal parts using a suitable drawing
scale such that the greatest frequency among sels can be represented..

0 Draw a rectangle whose base is set (2-) and height is equal to the frequency (3).

9 Draw another rectangle adjacent to the first one whose base is set (6-) and
height is equal to the frequency (5). ] ™

ﬁ Repeat drawing the rest of adjacent rect- .'LEW B A
angles till the last set (26-).

|

1]

Second: Finding the mode from the histo-
gram, to find the mode from the histogram,
we observe that: the most repeated set is
{14-), and it is called the mode set, why?

Define the intersection point of AD , BC
from the graph, and from this point, drop a ver-
tical line on the horizontal axis to define the
sequential value within that distribution.

| o

= W W B bh@m N @D o

Sels

2 6 10 14 18 22 26 30
From the graph, what's the mode value? \ S

REMEMBER
(a+b)(a-b) = a%-b? (a+b)? = a? +2ab +b? (a-b)? = a? -2ab +b?

a%+ab+b? = (a+b)? — ab \/zero = zero

I's meaningless to find \/a if a is a negative number.
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INDEX

,\rJadicaI sigh with
inclusion bar
RADICAND

additive i1nverse

:MC'lr edrtivinvy s/

©'98, MATHEMATICAL CONCEPTS, inc., Keyport, NJ
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its additive inverse

a nunber 4 + —4 =0
T
cA A= OO0  mm~=

7+3+ -3=7 _

- + x:\?
3 Cl) M

these are opposites or additive inverses
of each cother

The Invisibls
(Understood)
Ones

ONE AS AN EXPONENT

OMNE AS A
COEFFICIENT

THE
ﬂ XﬁRIABLE

557 is more than 5 tenths

.557— 5and 57 ninet
tenths

|58

10 10 /A 198
9(99)+ 57 = 495+ 57 — 552 = 92

ynineths

557
0

990 990 9900 165
slope-intercept

MC 1.
/sloptn[¥sept/

©'99, MATHEMATICAL CONCEPTS, inc., Keyport, NJ

ﬁ y=—2x+3
ONE AS A DIVISOR slope=m=—2
y-intercept=(0, b)
MC . set
r
, _ lset! —=
©'99, MATHEMATICAL CONCEPTS, Inc., Keyport, NJ MC i, slope
oo /slop/
§2,3,4,5,62 a set of ©'99, MATHEMATICAL CONCEPTS, inc., Keyport, NJ P
Tt 1 1 t° numbers — p— Y,
elements or members (_1 2) down 1, right 4 ()(-‘ ,Y|) SLOPE=IM = o
of the set e (3, {(%z.%) o
i FOR SLOPE=
Solve 3x—6=12 ' . 12} 4, -1
3x-6=12 the 1 FRACTION (3.1)m= 3—1 4
+6 +8 solution .
3%( =18 to the Slope is the ratio of
3 .
x=6 equation Vel’ﬁtcm change — oo orrFerevcE g
a set of keys i6 ﬁm,‘:‘hon set horTzoon’rcH chunge?RElg?TFE'ﬁEDDITFﬁCE 4



Math Prep 2-T1 (2013-2014) Algebra Summary Page: 25

Our Question: T put a number in the bag. Tt
5 be’rween 15 and 20. Tt is an éven r\um
Tt is not 18. What number is it

Our Flow of Thought

Our
Solution

i5
I

/eksponint/

W 1 exponent

©'99, MATHEMATICAL CONCEPTS, inc., Keyport, NJ

Ix® = FXXeX-X-X EXPONENTS ARE [CIRCLED}.
UNDERSTOOD
five factors of x 5)23 —2X@+ <—'
[ )
5 — dowv.veyewey | oo oo™
X7 = 1 X-X-X-XX BASES ARE UNDERLINED.

five factors of x

xz— 1 =1 . 1_
= XX X'=1+x= %
tuwo factors of x 1

—2 1 y?
x=x'= 1.x X _1.x_x2
o one factor of x X%: _vx—z
X =

zero factors of x x< = ZJ x5 =/ x5

|MC; i distributive law
/d1stribjwtivia/

©'98, MATHEMATICAL CONCEPTS, inc., Keyport, NJ
3(7+4-2)=3-7+3-4-3-2
3(9)= 21+12-6
27=27

Though the parentheses indicate‘

the addition is to be completed

first, the distributive law
permits multiplication to be

completed first in this manner

Simplify:
3a+2(a+c)=3a+2a+2c=5a+2c¢

Sometimes this is the only
way to conplete the
computation .




