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 (Main  Element)/ 

 (Learning Unit) 

 

A B C D E 
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2.   
 

3.   
 

4.   
 

5.   
 

6.   
 

7.     
 

   

   

   

   

   

   

   

   

   

 

 

 : A :   

  B  :   

  C  :   

  D  :   

  E  :  / /  
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 (Main Element)/ 
(Learning Unit)

 (Element) 

1.  1.1  

1.2 

1.3 

1.3     

1.5 

1.6 

1.7 

2. 

 

 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

3.  

 

 

3.1 

3.2 

3.3 

3.4  1:100

3.5  

3.6  

4.  

 

4.1 

4.2 

4.3   

4.4  

4.5

4.6
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5.1 

5.2  
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2.   
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1.     

   
2.    
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3.  
 

1.     
2.    
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4.  1.    

 

   
2.    
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 1  1 

  (  20106-2111)  36 . 

   1   1-2/18 

      4    

 

1.  

 (Integer)     

 (Prime Numbers)  1   1  

 (Factors)  2  

 ( . . .)  

 ( . . .)    

2.  

1.  

2.  

3.     

4.  

5.  

6.  

7.  

3.  

 

     

  

  

     

   . . . . . .
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4.  

1.1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.1 

 

 1.1  

 2   

1.  (Real Number System) 

2.  (Imaginary Number System) 

  

 (Complex Number)

   
(Real Number) 

   
(Imaginary Number) 

   
(Irrational Number) 

   
(Rational Number) 

   
(Integer) 

   
(  , ) 

   
(Negative Integer) 

   
(Zero) 

  
(Positive Integer) 
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1.2   (Integer) 

     

  -1 , -2 , -3 , -4 , ..,  -1  

   0  

  0  

 

1.2.1  

 A, B  C   1.1 

     

 

 

 

  

 

 

  

  

 

 
 

 

 

 1.1  

1.2.2  

  1.2  -5  5 

           

          

1.3     

1.2.1     

    3  

 1   

    



4 

 2    

   

     

 3    

  

   

1.2.2     

     

   

1.4  

  1      ,     

  1      ,     

  0     ,       

1.5   

 (Factors)  2  

 4, 6, 8, 9, 10, 12, 14…   (Prime Numbers) 

 1   1   2 , 3 , 5 , 7 , 11 , 13 …  

1.6  ( . . .) 

 ( . . .) 

  

   

1.7  ( . . .)

 ( . . .)   

  . . .  
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------------------------------------------------------------------------------------------------------------------------------------------ 

 1.1  38,000  

 2   1  5,000   3,500  

 

 

   +   

  1    

  2    

     

    

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

 1.2  4,500   5,000 

  2,000   

 

 

     

    

    

   

        

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

 1.3   1  2   2 

  6   3   8  

 

 

  . . .  2, 6, 8 
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                 2     2    6    8 

               2     1   3    4 

            1   3   2 

        

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

5.  

 

1.   

2.  1  

 

3.   1  

4.  1  

 

5.  1  

 

6.  
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7.  

 

1.  

2.  1  

3.     
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1.   

2.  1 

3.     

  

 

1.    

2.  1   60%  

3.     

 

8. /  

8.1  

8.1.1    

8.1.2    

  

8.2   1  

8.2.1  1  

8.2.2   1  

8.2.3  1  
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9.  

1.  

 ....................................................................................................................................................................................  
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1.  
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2.  

1.   

2.  

3.  

4.  

5.  

6.  

 

3.  

 

    

  

  

     

  

  



4.  

2.1  (Fraction) 

    

   A  B  

 2   

    ( )  

    ( )  

2.2  

 1  

   

     

 2      . . .   

 

   3   . . . 6 , 3 , 12 

              3     6    3   12 
              2     2    1    4 
           1     1    2 

 . . .   

         (  3 )     

         

2.3  

 1  

  

    

       



 2  

   

      

            

2.4  

 1  

 

  

2.5  (Decimal) 

   

   23.506  

 

2.6  

 1   10, 100, 1000…….  

    10  0   1   0.4 

2.6  

 ( )   

 1    

     

 2    

     

 3   

  



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

 2.1     

 

   1 , 2 , 4 , 8    2   

    
   2 , 4 , 6 , 8    2   

    

       

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

 2.2  2  6        

   

 

    6     

       

        

               

       

          

          

                

      

           

         

          

          3                                 
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 3  3

  (  20106-2111)  36 .

   3  5-7/18

      6   

 

1.  

 (Ratio) 

    

 (Scale)  

  

 (Percent)  100  %  

 

2.  

1.  

2.  

3.  

4.  1:100 

5.  

6.   

 

3.  

 

   

  

    

 1:100     
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4.  

3.1  (Ratio) 

 (Ratio) 

  

   A  B      

      5 

   2  

   

3.2  

  

   A  B  C      

 1   3   5   

3.3  (Scale) 

 (Scale)     

   1  : 10   

 1   10   

  1 : 10  

 1   10  

 

 

3.4  1:100  

 1:100      

  



20 

 
 

 3.2  1:100 

 

  0 , 1 , 2 , 3 ,  ……..  ,  29 , 30   30  

 1.00    

   1   0.10  (10 )  

3.5  (Percent) 

 (Percent)  100  %  

 2   20   2  20%  

    

3.6   

  

  4   

1.  (Cost)    

2.  (Sale Price)   

3.  (Profit)   

4.  (Lose)  
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------------------------------------------------------------------------------------------------------------------------------------------ 
 3.1  35   5  

 

 

   

    5      

------------------------------------------------------------------------------------------------------------------------------------------ 
 3.3      1  

 6    

 

 6       

 6       

------------------------------------------------------------------------------------------------------------------------------------------ 
 3.4  8   896   17   2108  

  

 

   8        896  

   1          

               

   17        2108  

   1          

                     

      

      

  61.667  61.667%  

------------------------------------------------------------------------------------------------------------------------------------------ 
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------------------------------------------------------------------------------------------------------------------------------------------ 
 3.6  

 82000   51425  

 

 

 =  –    82000 – 51425 = 30575   

    

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

5.  

 

1.   

2.  3  

 

3.    3  

4.   3  

 

5.   3  

 

6.  
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7.  

 

1.  

2.  3  

3.     

 

1.   

2.  3 

3.     

  

 

1.    

2.  3   60%  
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9.  
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 ....................................................................................................................................................................................  
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 4  4

  (  20106-2111)  36 .

   4   8-10/18

      6  

1.  

 (Trigonometry)   (angle) 

 2    90° 

 3  

   ,  ,   

   ,  ,  

 (Law of Sines) 

   

 (Law of Cosines) 

 

2.  

1.  

2.  

3.  

4.  

5.  

6.  

 

3.  
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4.  

4.1  (TRIGONOMETRY) 

 (Trigonometry)   

  

  

4.2   

 (angle)  2      OA  

OB  O     

 
 

          4.1 

4.3  

  4.3   (right triangle)  90° ( 90  

  )  3   

 
 4.3 

 a  b    c   

  (Pythagoras) 

 c  a, b 

  

     

     (alpha) 
     (beta) 

    (gamma) 

     (phi)  
 OA     (Initial Side) 
 OB    (Terminal Side) 

  O      (Vertex) 
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4.4   

  3.6   (right triangle)   3   
 

 
 4.5 

 
 a  a           

 b  b        

 c  c     

4.5  (Law of Sines) 

 (Law of Sines) 

   
 

 
 4.6 

 (Law of Sines)
 

     

   

2  1   2  1    
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4.6  (Law of Cosines) 

   a  A   

            

   

   b  B    

                        
   c  C  

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

 4.1  Invar bar   

 (  5 ) 

 

             

           

           

           

       

          

------------------------------------------------------------------------------------------------------------------------------------------ 
 4.4  4.11   

    

      

 
 4.11 
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 4.12 

 4.12 ( )   

  

    

  

 

  

   

  

     

 4.12 ( )  

 (Pythagoras)    
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 4.12 ( )  

  

    

  

    

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

 3.1  35   5  

 

 

 

    5      

------------------------------------------------------------------------------------------------------------------------------------------ 
 
5.  

 

1.   

2.  4  

 

3.   4  

4.  4  

 

5  4  
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32 

7.  
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2.  4  

3.     
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2.  4 

3.     
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9.  
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 5  5

  (  20106-2111)  36 .

   5  11-13/18

      6  

 

1.  

 (Equation)  (=) 

   1    

  1 

 2          

 
2.  

1.  

2.   

3.   

 

3.  

 

   

  

  

  

  



36 
 

4.  

5.1  (Equation)  

  “ = “ 

  9 - 5         

     X - 4 = 16   ……………[a]   

     2y + 5x = 10   ……………[b]  

     5x2 + 3x = 25   ……………[c]  

 “ ” (Side)  2 

 (variable)  (Constants)  

  

 x ,  y , z , w  t 

  

5.2  (Linear Equation With One Variable) 

 (Linear Equation With One Variable)  

    

 x  1  a , b    

 

1.    

2.  1  . . .  

3.  

4.  

5.3  (System of Linear Equation with Two Variables) 

  1   2  

 1   
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     (x, y) 

  (x, y)  

    

 2    

------------------------------------------------------------------------------------------------------------------------------------------ 
 5.1     10  

 2   

 

 

 5.2 

                

  x   x+2  

  

 10   

  

  

  

  ……………[a] 

  -6   

 .   

  

  

     
------------------------------------------------------------------------------------------------------------------------------------------ 
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------------------------------------------------------------------------------------------------------------------------------------------ 
 5.3  5.3   

 

 

 5.3 

                

  

 A  (  A )  

 A    A 

 

   A  

 150 kN  A    

 200 kN  A    

 300 kN  A    

   A    

 A   

  

  ……………[a] 

  -2100   

 .   

  kN    
------------------------------------------------------------------------------------------------------------------------------------------ 
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------------------------------------------------------------------------------------------------------------------------------------------ 
 5.5  1.2    2% 

 4%  0.04  

 

 

  x   y  

 1   1.2   

  ……………[a] 

 2  0.04   

  

  ……………[b] 

  

  ……………[a] 

  ……………[b] 

 [a]  ……………[c] 

 [c]  [b]  

  

  

  

    

 x  [c]      

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

5.  

 

1.   

2.  5  

 

3.   5  

4.  5  

 

5.  5  
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7.  

 

1.  
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1.   

2.  5 

3.     

  

 

1.    

2.  5   60%  
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8. /  

8.1  

8.1.1   

8.1.2    

  

8.2   5 

 

8.2.1  5  

8.2.2  5  

8.2.3  5  
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9.  

1.  

 ....................................................................................................................................................................................  
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2 / /  
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 6  6

  (  20106-2111)  36 .

   6  14-15/18

      4  

 

1.  

“ ” (The Law of Universal)  (Law of Gravitation) 

 

  

 (Unit of Weight)   

 

2.  

1.  

2.  

3.  

 

3.  
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4.  

6.1  (Weight) 

   “ ” (The Law of Universal) 

 (Law of Gravitation)  

  

  ………………..[6.1] 

  =   

  =    

  

    =   

  =  

  

   

  ………………..[6.2] 

     SI   

6.2  (Bulk Unit Weight) 

 (Unit of Weight)  

  ( )  

  

6.3  (Weight per Meter) 

 (Weight per Meter)  1  
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5.  

 

1.   

2.  6  

 

3.   6  

4.  6  

 

5.  6  

 

6.  

 .  20106-2111,   

   ( ),  1 . . 2562 

 

7.  

 

1.  

2.  6  

3.     

 

1.   

2.  6 

3.     

  

 

1.    

2.  6   60%  

3.     
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8. /  

8.1  

8.1.1   

8.1.2    

  

8.2   6 

 

8.2.1  6  

8.2.2  6  

8.2.3  6  
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9.  

1.  

 ....................................................................................................................................................................................  

 ....................................................................................................................................................................................  
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 ....................................................................................................................................................................................  
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 7  7

  (  20106-2111)  36 .

   7     16-18/18

      6  

 

1.  

 (Space)    (Measurement) 

   

 (Area Measurement)  2    

 (Volume Measurement)  3   3  

  

 

2.  

1.  

2.  

3.  

 

3.  
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4.  

7.1  (Space) 

 (Space)    2   

    (Distance) 

  

 7.1  
 

 

10  = 1 12  = 1 12 * = 1  

100  = 1 3  = 1 2  = 1  

1,000  = 1 1,760  = 1 4  = 1  

 20  = 1  

 400  = 1  

*  

7.2  (Area)  

 (Area Measurement)  2    

   2   

   

 7.3  

  

100  = 1 144  = 1 100  = 1  

10,000  = 1 9  = 1 4  = 1  

1,000,000  = 1 4,840  = 1 400  = 1  

 2.471 = 1  

 640 = 1  
 

7.3  (Volume) 

 (Volume Measurement)  3   

      

   3   
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 7.5  
 

   
1  = 1  1  = 3  20  = 1  
1,000  = 1  16  = 1  100  = 1  

1,000  = 1  1  = 8  2,000  = 1  
1,000  = 1 3.785  = 1  ( )  

1  = 1,000  4.546  = 1  ( )  
 
--------------------------------------------------------------------------------------------------------------------------------------- 

 7.1     1,450  

  

                

    1,000     1  

   1,450     
  

  

  1.45     

--------------------------------------------------------------------------------------------------------------------------------------- 
 7.6     20   50  

 60 x 60  

 4  

  

 20 x 50 = 1,000  

 1  0.60 x 0.60 = 0.36  

 1   4 x 0.36 = 1.44  

  1,000/1.44 = 694.444  

  = 695   (  % ) 

--------------------------------------------------------------------------------------------------------------------------------------- 
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--------------------------------------------------------------------------------------------------------------------------------------- 
 7.9    2.5   

7.24   

 
 7.24 

  

      

     

      

     

 (7.19)    

  

 397.898    

--------------------------------------------------------------------------------------------------------------------------------------- 
 
5.  

 

1.   

2.  7  

 

3.   7    

4.  7  

 

5.  6  
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6.  

 .   20106-2111,   
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7.  

 

1.  

2.  7  

3.     

 

1.   

2.  7 

3.     

  

 

1.    

2.  7   60%  

3.     

 

 

8. /  

8.1  

8.1.1   

8.1.2    

  

8.2   7   

 

8.2.1  7    

8.2.2  7    

8.2.3  7    
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9.  

1.  
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 ....................................................................................................................................................................................  

 ....................................................................................................................................................................................  

2. / /  

 ....................................................................................................................................................................................  
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 ....................................................................................................................................................................................  

 ....................................................................................................................................................................................  

 ....................................................................................................................................................................................  

3.    

 ....................................................................................................................................................................................  

 ....................................................................................................................................................................................  

 ....................................................................................................................................................................................  
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