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2- System of linear equations 

One solution             no solution           infinite 

              (x,y)                        m1=m2                                   R.H.S = R.H.S 

* parallel lines [
𝒉𝒂𝒗𝒆 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 𝒔𝒍𝒐𝒑𝒆

𝒚 − 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕   
 
𝒃𝒖𝒕 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕

 
] 

Ex.      y=mx + b1         y = mx + b2 → b1 ≠ b2 

* Two perpendicular lines [
𝒕𝒉𝒆 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒐𝒇 𝒕𝒘𝒐

𝒔𝒍𝒐𝒑𝒆𝒔 
 ] 

Ex.     y = mx + b1   ,  y = 
−𝟏

𝐦
 𝒙 +b2 

2- Relation between two lines: 

Line 1: a1x + b1y = C1 

Line 2: a2x + b2y = C2 

One sol No sol Infinite no. 

𝒂𝟏

𝒂𝟐
≠ 

𝒃𝟏

𝒃𝟐
 

𝒂𝟏

𝒂𝟐
= 

𝒃𝟏

𝒃𝟐
 ≠ 

𝒄𝟏

𝒄𝟐
 

𝒂𝟏

𝒂𝟐

=
𝒃𝟏

𝒃𝟐

=  
𝒄𝟏

𝒄𝟐

 

 

 

Intersect Parallel Same line 
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3- Inequalities 

* x > 1     * x ≥ 2 

 

 

* y < 2    * y ≤ 2 ,      x > 1 

 

 

 

* y ≥ 2x + 3 

y ≥ 2x + 3 

y – int = 3 

slope = 2 

y < -x + 1 

y< - x + 1 

y – int = 1 

slope = -1 

---------------------------------------------------------------------------------- 

 

 

 

 

 

 

 

 

y

x

Dashed line

y

x

Solid line

y

x

y

x

s.s

y

x

S.S

Mr.Ebeid
SAT-GAT tutor
+966 544608828



 

 

4- Linear function “linear relation” 

Slope from  y = mx  + b 

Slope 

Rate of change 

Additional amount 

(-) decr ➔ (x in c, y dec.) 

(+) inc ➔ (x inc, y inc) 

Start at o 

Initial fee, service 

Flat cost 

 

General form ax + by = c 

Slope = 
−𝒂

𝒃
 

 

5- Slope = Gradient = Rate of Change 

= additional ➔ per unit or each 

* Slope = 
𝒚𝟐−𝒚𝟐𝟏 

𝒙𝟐− 𝒙𝟏
=  

𝒓𝒊𝒔𝒆

𝒓𝒖𝒎
= 𝒕𝒂𝒏 𝜽 

y = mx + b   ➔   m slope 

                         y-intercept 

* a x + b y = c  ➔ slope = 
−𝒂

𝐛
 

 

 

 

 

 

 

 

x 

y 

(x2, y2) 

(x1, y1) 

run 
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--------------------------------------------------------------------- 

* Negative slope 

Decreasing 

Positive slope 

Increasing 

 

 

 

 

----------------------------- 

Zero slope 

Constant – horizontal 

---------------------------------- 

Undefined slope 

Vertical 
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Quadratic Formula and discriminant 

ax2 + bx + c = o    ,     a ≠ o 

Kind of roots 

∆=Discriminant  = b2- 4ac 

 

∆ > ○ (±ve) ∆ = ○ ∆ <  ○ (-ve) 

➔ two diff. 

roots(zeros-

solutions) 

➔ two x-intercept 

➔ two equal real 

sol. 

➔ double roots 

➔ one sol 

➔ one x-intercept 

➔ touch x – axis 

 

 

➔ no real sol 

➔ no x-intercept 

Imaginary roots 
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Solutions = Roots = X-intercepts=zeros 

How to find the values of x in the quadratic function: 

1➔ Factoring (     )  (    ) 

2➔ G. F = −𝒃 ± √∆

𝟐𝒂
 

3➔ Mode     5     3   "Calc. Section" 

 

Relation between two roots 

ax2
 + bx + c = o          a ≠ o 

Sum = 
−𝒃

𝒂
               Product=  

𝒄

𝒂
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6- Quadratic Function (Parabola) 

1- General form    y=ax2 + bx + c 

a: (+ve)  ∪        "Min. value" 

a: (-ve)   ∩     "Max - value" 

b:                 (+ve) shifted left 

b:                 (-ve) shifted right 

c:           y- intercept at (o, c) 

➔ vertex (
−𝒃

𝟐𝒂
 , 𝒇 (

−𝒃

𝟐𝒂
)) 

➔ axis of sym x = 
−𝒃

𝟐𝒂
 

2- Vertex form y = a (x-h)2+k 

a: +
∪

 −
∩

 

➔ vertex  (h, k). 

h:    x = h    axis of symmetry. 

3- Factored form: "intercept form" 

y = a (x-m) (x-n) 

a: +
∪

 −
∩

 

➔ x – intercepts      x = m, x = n 

➔ axis of sym. x = 
𝒎+𝒏

𝟐
     ➔ vertex = (

𝒎+𝒏

𝟐
, 𝒇 (

𝒎+𝒏

𝟐
)) 

➔ y- intercept = amn 
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7- Exponents – powers 

 

 

 

8- Factor Theorem 

* If  
𝒇 (𝒙)

𝒈 (𝒙)
 = p(x) + 

𝒌

𝒈 (𝒙)
   k is the remainder 

* if k = o ➔ no remainder ➔ g (x) is a factor for  f(x) 

* if (x-a) is a factor of f(x) ➔ then f(a) = o 

* if x is a factor of f(x) ➔ f(o) = o 

* if (x-b) is not a factor of f(x)    then f(b) 
+
+𝒐 

 

 

12- Sum and difference of two cubes 

X3 – y3 = (x-y) (X2+xy+y2) 

X3 – y3 = (x-y) (X2+xy+y2) 
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13- Difference of two squares 

X2-y2
= (x-y)(x+y) 

x4-y4= (x2-y2)(x2+y2) 

= (x-y) (x+y) (x2+y2) 

x2 -a= (x-√𝒂 )(x +√𝒂 ) 

x2- 1/a = (x- 
𝟏

√𝒂
)(x +

𝟏

√𝒂
) 

X2y2- m2 = (xy-m) (xy-m) 

X2-y2     ≠     (x-y)2 

X2+2xy + y 2 

9- Setup equation and inequality 

x is ➔ x = 

 x is 5 more than y ➔ x = y + 5 

 x is 2 fewer than y ➔ x = y-2 

 x is 2 more than twice y ➔ x = 2 + 2y 

 x less than y ➔ x < y 

 x is at least m ➔ x ≥ m 

 x is at most m ➔ x ≤ m 

 x is no more than m ➔ x ≤ m 
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 One – half x ➔ 
𝟏

𝟐
x 

 One third x ➔ 
𝟏

𝟑
x 

 square root of x ➔ √𝒙 

 square of x ➔ x2 

square of the sum of x and y ➔ (x + y)2 

 how many more ➔ subtraction 

 Product of x and y ➔ x y 

Reciprocal of x ➔ 
𝟏

𝒙
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10 - Undefined functions of values: 

* f(x) 

undefined 

at 

𝟏

𝒙
 

𝟏

𝒙 (𝒙 − 𝟏)
 

𝒙 − 𝟏

(𝒙 + 𝟐)(𝒙 − 𝟑)
 

𝒙 + 𝟑

𝒙𝟐 − 𝟏
 

X = o X = 0, 1 X = -2 , 3 X = ±1 

So x must 

be 

≠ 0 ≠ 0 , 1 ≠ -2 , 3 ≠ ± 1 

* f(x) = √𝒈(𝒙)  ➔ g(x) ≥ o to be defined 

----------------------------------------------------------------- 

11-Rate       ➔ x direct variation with y    x ∝ y ➔ 
𝒙𝟏

𝒙𝟐
 =  

𝒚𝟏

𝒚𝟐
 

➔ x inversely proportion x ∝ y ➔ 
𝒙𝟏

𝒙𝟐
 =  

𝒚𝟐

𝒚𝟏
 

Or x1 y1 = x2 y2 

➔ If Hana do a job in  t1 , hr, 

And Dareen do a job in t2 hr 

If they work together      it takes t3 hr 

s.t       
𝟏

𝒕𝟏
+ 

𝟏

𝒕𝟐
=  

𝟏

𝒕𝟑
 

=================================================== 

12- Exponential function and relation 

Y = abx 

* b > 1  growth 

 

* o < b < 1  decay 

➔ to find b from the table ➔  b = 
𝒚𝟐

𝒚𝟏
 = 

𝒚𝟑

𝒚𝟐
=  

𝒚𝟒

𝒚𝟑
 

b: ratio , rate, double , triple 

y
y

x x
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13- Interest – Percent of inc., dec.,Tax , discount 

 

A = p (1 ± r%)t 

P :Start initial 

t: no. of year – week 

r: rate per year – week 

 (-) Dec. 

(+) Inc. 

 

A = P (1± 
𝒓%

𝒏
)nt Every n-interval in a year 

 

A = P (1±𝒓%)
𝒕

𝒓 Every n years 

Tax       r% Value = p (1 + r%) 

Disc.   r% Value =P (1-r%) 

Tax and disc 

n%          m% 

 

 

Value = P (1+n%) (1-m%) 

 

percent of inc. (dec) = 
𝒅𝒊𝒇𝒇

𝒐𝒍𝒅
 x 100% 

                      P                           

Price   Cost   Original Value 
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15- Standard deviation 

* less standard dev. Is more consistent 

* 

 

More spread     less spread  

 

 

 

Less spread     More spread 

Small standard dev.    Great standard. dev. 

Near to mean         Far from the mean 
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14- Margin error and confidence interval 

If the true value is x and it has a margin error r% 

- so the confidence interval is (x(1-r%), x (1+r%)) 

Ex..  x has 5% margin error 

So the confidence interval is between 

X (1-0.05), x (1+0.05) 

0.95x  , 1.05x 

Ex.  Number of students came today 200 

With more error 6% 

200 x (1-0.06) = 188 

200 x (1+0.06) = 212 
>→ Con. Interval  between them 

 

 

16- Mode most repeated data (value) 

17- Mean : (Average)  = 
𝒕𝒐𝒕𝒂𝒍

#
  (individual data)➔ x1,x2, x3 

from table mean = 
𝒙𝟏𝒇𝟏+ 𝒙𝟐𝒇𝟐+⋯.

𝒇𝟏+ 𝒇𝟐…
 

18- Median Arrange from least to greatest 

* odd  
𝒏+𝟏

𝟐
  order    (n. is odd) 

* Even  Two median s, their order 
𝒏

𝟐
 (n: ever) 

19 – Range Max. value – Min value 
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20- Ratio and compound of two ratios: 

𝒂

𝒃
 = a:b 

A : b = 2 : 3  ➔   a : b : sum 

2 : 3 : 5 

a = 
𝟐

𝟓
 𝒐𝒇 𝒕𝒐𝒕𝒂𝒍 

b = 
𝟑

𝟓
 𝒐𝒇 total 

EX.)                              a  :  b  = 2 : 5      ,     b : c = 5 : 2 

a  :  b  : c 

2  :  5  : 

               : 5 :  2 

 ــ  ــــــــــــــــــ
    10 : 25 : 10 

▲ Percent of ratio 
𝒂

𝒃
 =     

𝒂

𝒃
 x 100% 
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23- Similar Triangles 

 

 

 

 

∆ABC≈ ∆ XYZ ∆ABC≈ ∆ EDC ∆ABC≈ ∆ AED 

Then   

𝑨𝑩

𝑿𝒀
=  

𝑩𝑪

𝒀𝒁
=  

𝑨𝑪

𝑿𝒁
 

𝑨𝑩

𝑬𝑫
=  

𝑩𝑪

𝑫𝑪
=  

𝑨𝑪

𝑬𝑪
 

𝑨𝑩

𝑨𝑬
=  

𝑩𝑪

𝑬𝑫
=  

𝑨𝑪

𝑨𝑫
 

B  

A  

C    

x  

y  z    
c  

D  

E  
B  

A  

C  

A  

B    

E  D  
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23- Parallel lines in triangle 

L1 || L2 || L3 

1- 
𝑶𝑿

𝑶𝑨
=  

𝑿𝒀

𝑨𝑩
=  

𝒀𝒁

𝑩𝑪
 

2- 
𝑶𝑨

𝑶𝑩
=  

𝑶𝑿

𝑶𝒀
=  

𝑿𝑨

𝒀𝑩
 

3- 
𝑶𝒀

𝑶𝒁
=  

𝑶𝑩

𝑶𝑪
=  

𝒀𝑩

𝒁𝑪
 

 

 

➔ for the heights of ∆ 

XY  ||  BC 

2- 
𝑨𝑿

𝑨𝑩
=  

𝑨𝒀

𝑨𝑪
=  

𝑿𝒀

𝑩𝑪
=  

𝑨𝑵

𝑨𝑴
 

 

24- Equation of the Circle: 

* Standard form (x-h)2 + (y-k)2 = r2 

Centre: (h,k)   r :radius 

* General form     x2 + y2 + ax + by + c = o 

Centre = (
−𝒂

𝟐
,

−𝒃

𝟐
)        r = √(

𝒂

𝟐
)

𝟐
+ (

𝒃

𝟐
)

𝟐
− 𝒄  

O  

X

Y

Z C

B

A L

L

L

x  y 

A 

B C 
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Any Point (x1, y1) 

 

1- Inside 

(x-h)2 + (y-k)2<r2 

 2- Outside 

(x1- h)2 + (y1-k)3>r2 

 

 

 

 

 

 

 

 

 

 

 

 

3- On the circle 

(x-h)2 + (y-k)2=r2 
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25- Area of sector and Area length 

𝒙° = 𝒊𝒏 𝒅𝒆𝒈𝒓𝒆𝒆                                  𝜽𝒓𝒅 = 𝒊𝒏 𝒓𝒂𝒅𝒊𝒂𝒏 

𝒙°

𝜽𝒓𝒅 =  
𝟏𝟖𝟎°

𝝅
 

Area of sector 

𝜽°

𝟑𝟔𝟎
 ×  𝝅 𝒓𝟐 

 
 
                            B 

Length of the arc 

𝜽°

𝟑𝟔𝟎
 × 𝟐 𝝅 r 

 
 
 
                           B 

* P of sector = Arc length + 2r 

*Area of Sector in 𝜽𝒓𝒅 =  
𝟏

𝟐
 𝒓𝟐  ×  𝜽𝒓𝒅 

*Arc Length in 𝜽𝒓𝒂𝒅 =   𝒓 ×  𝜽𝒓𝒂𝒅 

 

 

o        𝜽 

    A 

o        𝜽 

A 
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26- Reflection in X-axis and Y-axis 

 

 

 

 

Ref. in X-axis 

1- Opposite slope (-m) 

2- Different  Y-int 

3- Same X – int 

(x,y) ➔ (x, -y) 

Ref. in Y-axis 

1- Opposite slope (-m) 

2- Same X– int 

3- Different X -int 

(x,y) ➔ (-x, y) 

 

27- Transformation of graphs 

Y = f(x) 

Upward ➔ f(x)+a 

Downward ➔ f(x)-a 

Shift left ➔ f (x+a) 

Shift right ➔ f (x-a) 

Ref in x ➔ - f(x) 

Ref in y ➔ f(-x) 

 

 

  F(x)+a 

F(x+a) 

F(x-a) 

F(x)-a 

F(x) 

-f(x) 
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28- Area of triangle 

A = 
𝟏

𝟐
 x BC x AD = 

𝟏

𝟐
 x AB x AC 

Equilateral  ∆         A = 
√𝟑

𝟒
   x S2 

➔ Hexagon 

P = 6S     diagonal = 2S 

Area 6 x 
√𝟑

𝟒
   S2   AC = CE = AE = …. = S√𝟑 

29- Trapezoid 

A = (
𝒃𝟏+ 𝒃𝟐

𝟐
) x h 

 

 

30- Exterior angles 

 

        

X = y + z 

F = m + z 

N = m + y 

* sum of exterior angles of any polygon = 360O 

 

A 

B C 
D 

A

h

D b2 C

Bb1

A

h

D
b

2
C

B
b

1

E

F

AB

C

D

S

S

S

f 

y 

z m x 

n 
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31- Polygons 

* sum = (n-2) x 180   n number of sides 

* Regular ➔ each angle = 
(𝒏−  𝟐) 𝒙 𝟏𝟖𝟎

𝒏
 

* Exterior angle =
𝟑𝟔𝟎

𝒏
 

32- Inscribed and cent 

➔ m (<ACB) = 90o 

➔ Tangent of circles is ┴ r 

 

33- Complex number    i = √−1 

√9 = 3  √−9 = 3i  √𝑎2 = a  √−𝑎2 = ai a>o 

➔ Complex number = R + Img 

Z = 5 + 7i 

➔ (a + bi) ± (c+di) = (a±c) + (b±d)i 

➔ multiply 

➔ Division 

Conjugate   a + bi ➔ a – bi 

i = root -1  i2 = -1   i3 = - i   i4 = 1 

 

x 

o  

c 

C 

 

o 
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