
 

 

 

 

 

 SATریاضی  جزوه آموزشی

 دکتر عماد میرابیتالیف : 

 (98) ویرایش اسفند   1398آبانماه 

 

mirabiEDU.com 
 

http://alum.sharif.edu/~emad_mirabi/
https://mirabiedu.com/


 

2 | P a g e  
 

mirabiEDU.com 

Table of Contents 

Arithmetics .............................................................................................................................................................................. 3 

Number Sets ....................................................................................................................................................................... 4 

EXponents ........................................................................................................................................................................... 9 

Roots and Radicals .............................................................................................................................................................10 

Fractions & Decimals ..........................................................................................................................................................13 

Percents .............................................................................................................................................................................17 

Simple and Compound Interest ...........................................................................................................................................19 

Ratio & Proportion .............................................................................................................................................................20 

Rate Problem .....................................................................................................................................................................23 

Statistic ..............................................................................................................................................................................24 

Algebra ...................................................................................................................................................................................26 

Algebraic Identities .............................................................................................................................................................27 

Liner Equations ..................................................................................................................................................................30 

Linear Inequalities ..............................................................................................................................................................31 

Word Problem....................................................................................................................................................................33 

Geometry ...............................................................................................................................................................................35 

Lines & Angles ....................................................................................................................................................................35 

Triangles ............................................................................................................................................................................37 

Similarity ............................................................................................................................................................................41 

Quadrilaterals and other Polygons ......................................................................................................................................44 

Circles ................................................................................................................................................................................47 

Solid Geometry ..................................................................................................................................................................50 

Coordinate Geometry .........................................................................................................................................................54 

Miscellaneous Topics ..............................................................................................................................................................61 

Counting methods ..............................................................................................................................................................61 

Numerical Reasoning Problems...........................................................................................................................................70 

Sequences ..........................................................................................................................................................................71 

Patterns .............................................................................................................................................................................73 

Interpretation of Data ........................................................................................................................................................74 

Functions and their Graphs .................................................................................................................................................76 

Shifting graph of functions ..................................................................................................................................................81 

Trigonometry .....................................................................................................................................................................82 

Complex Numbers ..............................................................................................................................................................87 

 

https://mirabiedu.com/
https://mirabiedu.com/
https://mirabiedu.com/


 

3 | P a g e  
 

mirabiEDU.com 

SAT Mathematics 
Arithmetics 
 

Union of two Set اجتماع دو مجموعه  
 

Intersection اشتراک 
 

Solution Set مجموعه جواب 
 

Absolute Value قدر مطلق  
 

Arithmetics حساب 

     

Example) If A is the solution set of the equation 𝑥2 − 4 = 0 and B is the solution set of equation    

𝑥2 − 3𝑥 + 4 = 0 , how many elements are in the union of the two sets? 

Solution: A =  {−2, 2}    
 

 B = {1, 2} 
 

 A ∪ B =  {1, 2, −2} 
 

therefore there are 3 elements in the union. 

 

Operation Symbol Result 

Addition + 
Sum 

 

Subtraction − 
difference 

 

Multiplication × 
Product 

 

Division ÷ quotient 

 

Example) Whatʼs the product of all the integers from −3 to 6? 

Solution: 0 
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Number Sets 

 

Integers اعداد صحیح    ℤ 
Positive Integers اعداد طبیعی ℕ 

Rational Numbers اعداد گویا    ℚ 
Irrational Numbers )اعداد گنگ )اصم    ℚ′ 

Real Numbers اعداد حقیقی    ℝ 
 

 Example) which of the following is not a rational number? 

√4 0.3 0.66666 … 𝜋 17.614 

 

Solution:  𝜋 is irrational and all other choices are rational.  

 

Every number that could be written in a fraction is form is a rational number. 

 Terminating: 
 مختوم
 

0.3, 1.45 

Decimal Numbers  
 اعداد اعشاری

Repeating:     
 متناوب
 

0. 3 = 0.3333 … 

1.066666 … = 1.06 

 Non- terminating & not repeating 
 

𝜋 = 3.14159 … 

√2 = 1.41 … 

 
 

 

from three set of decimal numbers above, the first 2 are rational numbers and the 3rd ones are 

irrational. 

Example) why repeating decimals like 0. 3 & 1.06666 … are rational?  

 

 𝑥 = 0. 3 = 0.3333 … 
 

                                                           10𝑥 = 3.3333 … 
 

subtraction:  
9𝑥 = 3 ⟹ 𝑥 =

3

9
=

1

3
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 𝑥 = 1.066666 … 
 

 10𝑥 = 10.66666 … 
 

 100𝑥 = 106.6666 
 

Subtract: 
90𝑥 = 96 ⟹ 𝑥 =

96

90
 

 

                 

 

 

Reciprocal معکوس یک عدد 

 
Prime number  عدد اول 

Opposite قرینه 

 
Composite number عدد مرکب 

Even زوج 

 
Divisor مقسوم علیه 

Odd فرد 

 
Factor عامل 

Consecutive integers اعداد صحیح متوالی Multiple مضرب 

 

Prime Number: Positive Integers that have exactly two divisors. 

                            2, 3, 5, 7, 11, 13, … 

Composite Number: Positive Integers that have more than two divisors. 

                            4, 6, 8, 9, 10, 12, … 

* 1 is neither prime nor composite. 

Prime Factorization: every integers greater than 1 that is not a prime, Can be written as a product of 

primes. 

 54 = 2 × 33                                                                  

 240 = 24 × 3 × 5     
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 98  
   

2 ⃝  49 
 

 7 ⃝ 7 ⃝ 
   

 

Example) for any positive integer 𝑎 , Let ⌊𝑎⌋ denote the smallest prime factor of 𝑎 . which of the 

following is equal to ⌊35⌋ ? 

⌊10⌋ ⌊15⌋ ⌊45⌋ ⌊55⌋ ⌊75⌋ 
 

Solution: ⌊35⌋ = 5 ⌊10⌋ = 2 ⌊15⌋ = 3 ⌊55⌋ = 5 
 

Correct answer is ⌊55⌋ 

 

If    𝑁 = 𝑃1
𝛼1 . 𝑃2

𝛼2 . 𝑃3
𝛼3 … 𝑃𝑘

𝛼𝑘 

Number of divisors of 𝑵 = (∝1+ 1)(∝2+ 1) … (∝𝑘+ 1) 

 

Example) a) How many divisors does 12´000 have? 
 

 b) How many of them are prime? 
 

 c) How many of them are composite? 
                                                                                                                                                                               

Solution:    12000 = 22 × 3 × 23 × 53 = = 25 × 3 × 53 
 
 

 a) No of divisors  = (5 + 1)(1 + 1)(3 + 1) = 48 
 

 b) 3 because, in prime factorization, there are 3 prime numbers. 
 

 c) 48 − 3 − 1 =  44 
 
Because 1 is neither prime nor composite, we subtracted one more. 
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Example) How many zeros at the right, does 17! Have? 

Solution: 3, because of factors of 5. In fact zeros at the right are produced by factors of 2 & 5. But 

multiples of 5 are the bottle neck; Which are 5, 10, 15 

 

Example) how many digits does 48 × 33 × 515 have? 

216 × 33 × 515 = 2× 33 × 1015  

It has 17 digits, because it’ll be a 54 and 15 zeroz ahead of it. 

 

 

 

 

Least Common Multiple (LCM)= 
 کوچکترین مضرب مشترک

 

To find LCM of two or more numbers by their prime factorization, 
we multiply all the bases, when bases are common we take the 
greatest power. 
 

Greatest Common Divisor (GCD)= 

                                  (factor)(GCF)  
 بزرگترین مقسوم علیه مشترک

To find gcd of two or more numbers by their prime factorization, 
we multiply the common bases with lowest power. 

 

 

Example) find LCM & GCD of 60 and 378. 

Solution:           60 = 22 × 3 × 5 
 

𝐿𝐶𝑀 = 22 × 33 × 5 × 7 
 ⟹ 

 378 = 2 × 33 × 7 𝐺𝐶𝐷 = 2 × 3 
        

Example) We have 8 Liters of milk , 12 Liters of Mineral water and 20 liters of juice. We want to pour 
them into bottle of the same size. What is the minimum number of bottles needed? 

 
Solution: If we use 1 L bottles we´ll need       8 bottles for milk 
 12     ˶      ˶    water    
 20     ˶      ˶    juice             
 

If we use 2 L bottles, the number of bottles will decrease. 
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