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1.    

1.     (a,b)   

 2.    

 3.        (a,b)  

 

2.    

 (a,b)  a, b  

   

 

3.   

 

     (a,b)    a  b     

        

  (a,b), (c,d)    

       1.      (a,b)   = (c,d)      a = c    b = d 

       2.                (a,b) + (c,d)  =  (a+c,b+d) 

        3.                  (a,b)(c,d)     =  (ac-bd ,  ad+bc) 

 

4.   

 1.     

 2.    x    x
2
 = -1 

 3.     

 4.       4    

5.     1 

  1 

                                                  5 

                                    2            
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6.      1 

7.    2   1.1 

 1.2 

8.  

9.  2 

10.   4  2 

11.    2   

12.   1 

13.     1  

14.     

15.    (   10 ) 

 

5. /  

1.  1  

2.  1.1  1.2 

3.  1 

 

6.     

  

1.  

2.  

3.  

4.  

 

 

7.    

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

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

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

 

8.                

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

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

......................................................................................................................................................................... 
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  (complex  number) 

      

 

 1 

 1    

            (2,1), )1,23(  , )2,1( , (3,0), (0,-5)     

)3,2(  ,  )3(1,  ,   )9,2( i       

 

     ………………………………................................................................ 

 

    /      x 

  (   x   i  ) 

       1.  (2,1)                 2. ( , )2 9                3.  (0,3)                

       4.  ( 3  , 0)  5.  ( x ,0)         6. ( , )x x                    

       7.  (0,-5)                8.  (- 3 3, )  9.  (-1, 2 )         

      10.  ( 5 2, )           11.  (i, -1)               12.  (2i,i)  

      13.  ( x , 0)           14. ( , )x x                15.  ( 2, 2x  )        

 

 

               (a,b)   a  b     

       

             (a,b), (c,d)    

        1.     (a,b) = (c,d)      a = c    b = d 

   2.               (a,b) + (c,d) =  (a+c,b+d) 

   3.                 (a,b)(c,d)    =  (ac-bd ,  ad+bc) 
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 1.1 

    

       

     1.  (2,3) + (-1,5)    

                                      (a,b) + (c,d) =  (a+c,b+d) 

                                  (2,3) + (-1,5)   =  (2-1,3+5)   =  (1,8) 

 

2.  (2,3)(-1,5)        

                                       (a,b)(c,d)   =  (ac-bd ,  ad+bc) 

                                   (2,3)(-1,5)  =  2 1 3 5( )  ,  2 5 + 3 (-1)                      

                                                                =   (–2–15 , 10–3) 

                                                                =   (-17 , 7) 

     3.    (5,3) + (4,-2) = …………………………………………………………..…………….. 

 

     4.    (3 , -1)(1 , -2)     = ………………………………………………………………………… 

 

     5.    (1 , -3)(-2 ,6)        = ………………………………………………………………………… 

 

6.  ( , ) ( , ) ( , )0 1 0 1 0 12     = ................................................................................................................ 

 

7.    (2,3)(-5,2) + (-4,3)      =   (–10 –6 , 4–15) + (-4,3) 

                                         = ……………….…………………………….……....………………….. 

 

     8.   (2 ,2) + (– 4 ,3)(6 , 2)   = ………………………………………………………………………… 

           = …………………………………………………………………………. 

 

     9.   (-1 , 3)
2
                 =  (-1 , 3)(-1 ,3) 

            = …………………………………………………………………………. 

 

     10.   (2 , -4) + (6 , -1)
2
       = …………………………………………………………………………. 

      = ………………………………………………………………………….. 
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 1.2 

 

1.    a+b      (a,b) = (4 ,-5) 

                a  =  4     b = -5 

 

 

      2.   x,y   (2x+y ,2) = (4 , x-y) 

              

                               2x + y  = 4                                      .………………   (1) 

                                x - y    = 2                                      ……………….   (2) 

 

 

                           x = ………  , y = ……….. 

                                             

   

                1.    (a,b)      (a,b)(7,1) = (1,0) 

                         

                                              (a,b)(7,1)   =  (1,0) 

                                        (7a – b , a+7b) =  (1,0) 

                                             7a  – b    =  1                      .………………   (1)                         

                                                   a + 7b   =  0                      .………………   (2) 

 

 

                                                      (a,b)   =  …………………. 

 

2.    (x,y)     (x,y)(3,-7) = (27,53) 

                                    (x,y)(3,-7) = (27,53) 

                                        ………………=  (27,53) 

                        ………………………………………. 

                                        ………………………………………. 

 

                                    (x,y)  =  ……………………………….. 
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 2     

1.   

       1.  (2,0) + (3,0)   ...............                 11.  (1,0)(4,0)    ...................... 

       2.  (5,0) + (-1,0) ................                 12.  (8,0)(-3,0)   ..................... 

       3.  (4,0) + ( 2,0) .................                13.  ( 3 ,0)( 3 ,0).................... 

       4.  (-1,0) + (7,0) .................                14.  (2,0)( 2 ,0)   ..................... 

       5.  (3,0) + (5,0)  .................                15.  (2 3 ,0)(2 3 ,0)................. 

       6.  (4,0) + (-3,0) ................                 16.  (-3,0)(0,0)    ..................... 

       7.  ( 2,0)+ ( 2,0) ...............                  17.  ( 8 ,0)( 2,0)  ..................... 

       8.  (3,0) + ( 2 +1,0) ..............           18.  ( 2 -1,0)( 2 +1,0) ................. 

       9.  ( 3,0)+ (2,0) ...................               19.  (-4,0)(-4,0)  ...................... 

       10.  (2 2 ,0)+( 2,0) ................          20.  (21,0)(1,0) ....................... 

 

    

1.   

                              (a,0) + (b,0)   =   (a+b,0) 

                         

       

                                a    +   b       =     a+b 

      

 

2.   

                                 (a,0). (b,0)   =  (ab,0) 

 

 

                             a     b    =  ab 
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          x ,y   (x,y)     

         1.  y = 0      (x,0)      x 

     2.  y  0      (x,y)      (x,y)  ,  y  0    

        3.  y  0  x = 0   (0,y)    (0,y)    

        4.    x   (real part)    y   (imaginary part) 

 

   

       1.      

1.1 (2 , 3)2 + (1,4) 

                                 (2 , 3)2 + (1,4)    =  (2 , –3)(2 ,–3) + (1 , 4) 

                                                                =  (4 – 9 , – 6 – 6) + (1 , 4) 

                                                                =  (-5+1 , -12+4) 

                                                                =  (–4 , –8) 

                            -4                       -8 

     

          

1.2 2(4,2) + 1) , 22)(3 , 22(  

                    2(4,2) + 1) , 22)(3 , 22(    

                                                     =  ( ) , ( ( )) ( , )4 2 3 2 2 3 2 2 16 4 8 8  

                                                     =  2 3 2 2 4 12  ,  16), (  

                                         =  ( )1 12 12 ,  2 2  

         ………………                          …………….…… 

1.3  ( , ) ( , )2 3 5 42  

                      ( , ) ( , )2 3 5 42        =  …………………………………………………. 

                                                           =  …………………………………………………. 

                                                    =  …………………………………………………. 

                                                                  =  …………………………………………………. 

                ………………              ……………….…. 
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  1 

1.   x , y   

1.1  (x – y , x + y)  =  (2,6)              

……………………………………………. 

……………………………………………. 

……………………………………………. 

1.2  (x + 2y , 3)  =  (3 , 2x – y) 

……………………………………………. 

……………………………………………. 

……………………………………………. 

……………………………………………. 

1.3  (x+2 , 7) + (y , 3x-y) = (-2 , 4)                

……………………………………………. 

……………………………………………. 

……………………………………………. 

……………………………………………. 

 

1.4  (x,y)(4,3)  =  (2 , -1) 

……………………………………………. 

……………………………………………. 

……………………………………………. 

……………………………………………. 

 

2.     

2.1 (3 , –4) + (6 , 2)                                    

……………………………………………. 

……………………………………………. 

……………………………………………. 

……………………………………………. 

  ………..…  

  ………….. 

 

2.2  (-2 , -1)(5 , -3) 

……………………………………………. 

……………………………………………. 

……………………………………………. 

  …………… 

  ………….… 

   2.3   (1 , 2) + (2 , 3) + (3 , 4)                     

……………………………………………. 

……………………………………………. 

……………………………………………. 

……………………………………………. 

  ………..… 

  …………… 

 

2.4    5( 2 , -3) (1 ,- 2) 

……………………………………………. 

……………………………………………. 

……………………………………………. 

 

  …………… 

  …………… 

 

2.5   [(1 , 2 )+(4 , 2)] (-2 , 1)                   

……………………………………………. 

……………………………………………. 

……………………………………………. 

……………………………………………. 

  ……………      

             ……………
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 2 

                          5 

                                              2              

 

 

  a + bi 

 

 a + bi    

 

1.   

  1.    (a,b)  a + bi   a + bi  (a,b) 

  2.     a + bi 

  3.    a + bi   

  4.    a + bi 

 

2.   

  (a,b)  a + bi 

 a + bi       

 

3.   

        

1.    (0,1)   i      i  

2.    (0,b)    bi 

3.    (a,b)    a + bi 

4.    a + bi  c+di 

4.1    (a + bi) = (c + di)      a = c     b = d 

4.2 (a + bi) + (c + di) =  (a , b) + (c , d) =  (a + c , b + d)  =  (a+c) + (b + d) i 

4.3    (a+bi) (c+di)  =  (a , b) (c ,d)  =  (ac - bd , ad+bc) = (ac - bd)+(ad+bc)i 

 

4.   

 1.   (9,0) , (-3, 2 ) , 4 , 3 + i , (-1 , 4) –3+2i , (2 + 3i) -4i ,      

(1 , 1) , - 3 ,     

   

2.  4      
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3.  2    

   

4.  a + bi  

  a + bi    

5.  i
n
  

6.  

7.   

8.  

9.  2 

10.   2 

11.   1   

12.  10   (2 )  

 

5.  /  

1.  2  

2.  2 

3.  1 

4.  

 

6.     

 

  

1.      

2.   

3.   

4.   

5.   

 

 

7.    

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

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

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

 

8.         
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     a+bi        

                                                                                                                                                                                  

 2 

 

  a+bi 

         (0,1) = i 

1.     (0,1)(0,1) =.............................................                                         

                           i2 1               

 

2.   

       2.1.  (3,0)(0,1)  = 3i =(0,3)                          2.2   (5,0)(0,1)  = ............................ 

       2.3   (-2,0)(0,1) = .....................                   2.4   (7,0)(0,1)  = ............................ 

                          

                                   (b,0)(0,1) = ............................... 

                                                     b.i    = ............................... 

 

3.   

       3.1  (5,0)+(0,4) = (5,4) = 5 + 4i                      3.2  (-2,0)+(0,2) = ...................... 

       3.3  (7,0)+(0,-1)= .....................                      3.4  (3,0)+(0,3)  = ...................... 

       3.5  ( 2,0)+(0, 2)=.....................                      3.6  (4,0)+(0,1)  =....................... 

 

                                             (a,0) + (0,b) =  ................................ 

                                                     a  + bi  =  ……………………. 

 

1.   (0,1)     i 

2.   (0,b)     bi 

3.   (a,b)     a + bi 

 

     a + bi 

          (a,b) =  a +bi   

       1.  (3,0)     =  3                       2.  ( 0,3)   = 3i                     3.  (6,2)   =  6 + 2i 

       4.  (0,-4)  =...............            5.  (0, 2)   =...............             6.  (0,5)    =............... 

       7.  (4,0)   =................           8.  (4,-1)   =...............             9.  (-1,-1)   =............... 

       10.  (-2,2)  =...............            11. ( 3, 3)   =...............           12.  (7,-2)  =............... 

       13.  (6,-3)  =............... 14. (2,-1)    =...............  15. (8,3)    =............... 
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  a + bi        

       1.  (a + bi) = (c + di)      a = c     b = d 

       2.  (a + bi) + (c + di)  =  (a , b) + (c , d)  =  (a + c , b + d)  =  (a+c) + (b + d) i 

 

  a + bi + c + di    

       (a+c) + (b + d) i     

       3.  (a+bi) (c+di)        =  (a , b) (c ,d)     =   (ac-bd , ad+bc) = (ac-bd)+(ad+bc) i 

 

  

                                    (a + bi) (c + di)  =  ac + bci +adi+bdi
2
                                                                    

                                                               =  ac + bci + adi – bd 

                                                               =  (ac – bd) + (ad+bc)i 

 

     

1.  (2+i)(2-i) =  4 + 2i – 2i – i2                         2.  (1 + i)(3 – i)  =  3 + 3i  – i – i2  

                 =  4 +2i – 2i + 1                                                 =  3 + 3i – i +1 

                =  5                                                                     =  4 + 2i 

3.  ( 3+i)( 3i) =  .....……………………..         4.  (2 2 , 0)(1+3i) = …….................................. 

     …………………………………..…..              ………………………………..……….…… 

 

5.   (3+2i)i    =  .....……………………..         6.  3(2i+1)(i-4)  =  3(2i
2
 + i –8i – 4) 

     ……………………………….……..                                   =  3(–2 – 7i -4) 

     ………………………………...……                                   =  –18 –21i  

 

7.  (2-i)(1+3i) =  .....…………..………..         8.  (4+i)(-i -3)   =…………................................. 

     …………………………….………..                 …………………………………….……… 

 

9.  (7i -5)(2-i)  =  .....…………………..         10.  [(5-2i)(i+1)]+ (2,-3)  = …….........................     

……………………………………...               …………….…………………….….….….. 
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     x , y    

                1.  8 - 9yi  =  4x - 2i 

        (a + bi) = (c + di)      a = c     b = d 

                     4x = 8     9y = 2 

                                 x = 2       y = 2

9
 

2.  (2x – 3y - 6) + (x - 4y)i  = 0 

                   2x - 3y - 6  = 0      x  - 4y = 0 

 

                                    x =  ………..      y = ………….. 

 

 

           (0, a)  = ai       i    i
2
 = –1  

  i
n
     n        

 

128i   ,       124i   ,        120i    ,         116i   ,        112i   ,         18i   ,       14i

i27i   ,     i23i   ,      i19i    ,       i15i   ,      i11i   ,       i7i   ,     i3i

126i   ,     122i   ,     118i    ,      114i   ,     110i   ,      16i   ,     12i

i25i   ,         i 21i   ,        i 17i    ,         i 13i   ,           i 9i   ,        i5i   ,          i  i

               

 

 i
n
     n      4    i  , -1  , -i  1       

 n    n   4    k      r 

 

                                          n  = 4k + r 

                        ririkirkini 144   

   r = 1           i
n
  = i 

r
  =                r = 2           i

n
  = i 

r
  =  –1 

            r = 3           i
n
  = i 

r
  =  –i           r = 0            i

n
  = i 

r
  =  1 
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...............................3123(-i)  9.          ...........................413(-i)  8.    .........................64(-i)  7.

      .....................................174i  6.           ................................92i  5.    .............................75i  4.

 

     .....................................101i  3.                   2i2i)(30i)(  2.                    i3i51i  1.

 

    

     1.  ( 3- 3i)
2
  = 9 - 18i + 9i

2
  =  9 – 18i –9   =  -18i 

     2.  (1+i)
2
  =  ...................................................      3.  (2 +2i)

2 
   =................................................................. 

4.  (2i – 2)
2
 = ……………………………….     5.  ( 5 – 5i)

2
  = …………………….…………….…..… 

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

 

       

      1.   1 1 1 2 1 2 1 2 1024 102420 2 10 2 10 10 10 2i i i i i i( ) ( ) ( )  i  

      2.  iiiii 1.11.1  )1(
3267 ……………….………………………………….. 

3.  6
2i2 ………………………………………………………………….………………………... 

4.  11)22( i …………………………………………………………………………………..……… 

 

3.   

      1.  (0,3)(0,2)   = .............……                         2.  (0,2)(0,-5)   = ......................... 

      3.  (0,4)(0,-6)  =  ...........……                          4.  (0,1)(0,-2) = .......................... 

 5.  (2i)(2i)      = ...........…….                          6.  ( i )(-2i)      = .......................... 

7.  (7i)(2i)     = …................                         8.  (-2i)(-3i)   = ........................... 

**  ……………………………………………………………………………….….…………. 

                                          

        a+bi    a = b    a
2
    b

2
  

 

**    (0,b)(0,d)  =  (-bd,0)  = –bd 
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 2 

1.   a + bi         

   z1 = (1,–3)  , z2 = (–2,1)    z3= ( 1,1) 

     1.1  z1 + z2          =                                  

 

     1.2  z2 + z1          =                                       

  

     1.3  (z1 + z2) + z3 =                                     

 

 1.4  z1 + (z2 + z3) =                                  

 

1.5  z1(z2+z3)      = 

 

     1.6  z1.z2+ z1.z3   =  

       

1.7 z1.z2                = 

 

1.8  z2.z1             = 

 

     1.9  z1.(z2.z3)      =    

             

1.10  (z1.z2).z3    = 

 

 

2.               

      1   
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3.    

      3.1  (3 + 7i) + (2 – i)(3 + i) 

 

      3.2  (6 + 4i)+(3i - 7) +(5 – 2i)   

 

3.3  i(12 – 4i)(3 + i)   

 

3.4  (2i – 3)(5 – i) + (3 – 2i) ( 4 + 4i)   

 

 

4.   

4.1   (3+4i)
2
 = ………………………………………………...................................................................             

 

4.2   (2- i)
2
 = ..........................……………………………………………………….………………….. 

 

     4.3   2
i3i2 =......................................………………………….…………………………….. 

 

      4.4   (2 – 2i)
4
  =.........................................…………………………………………………...…………. 

 

      4.5   3

2

3

2

2

i =  ......................………………………………..……………………........................ 

 

     4.6   
7

33 i ......................………………………………..……………………........................ 

 

      4.7   
12

2

1

2

1
i ......................………………………………..……………………............................ 

 

5.    x + yi     (3 - i)(x + yi) (3+i) = (1 , 3i
14

) 
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  1 

 

1.     a = (3,–2)    b = (2,-3)    a
2 
– b

2 

        

  

2.    

       

15

72631934

)(1,1)(1,-1  .5

2iii  4.                            4i)-(3(-1,-1)(2,-3)  3.

5

i7515

3

i486

3

i333
  2.                           i)32(3i)32-(5  1.

i  

 

 

3.    a , b   

       

3ibi2a2i)+(3  5.

2a)i(a8i-  4.                            i82biaiba  3.

i8b)i(2a2b)+(a 2.                                          2i+6=bi-a  1.

2

2322  

 

4.    3i
10

 -15i
17

– i
81

 

 

5.    Z1 = 3 21 3 2 6 7 2 416 10 8 8 3( ) ( , )i i i i i i  ,   Z       ,  Z2 3  

        (Z1 + Z2).Z3    (a,b) 

 

6.      ( ) ( )1 3
1

2

1

2

6 22i i  
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1.    

1.    

2.     (a,b)  

3.  

 

2.    

          

       

  

 

3.    

1.  (a,b)   (0,0)  

2.  (a,b)   (1,0) 

3.   (a,b)    (–a,–b)   

4.   (a,b)    (a,b) (0,0)     a

a b

b

a b2 2 2 2
,             

          

                     (a,b) ,(c,d)    

                       (a,b) - (c,d) = (a,b) + (–c,–d) 

 

4.    

 1.     

 2.     4  3      

  

 3.     

  3 

                                   5 

                                              2              
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 4.    

 5.      

 6.    3   

 7.     

 

 8.     2     10  

 

5.   /  

1.  3  

2.  3 

3.   

 

6.       

  

1.       

2.    

3.    

4.    

5.    

 

7.    

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

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

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

 

8.         

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

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

........................................................................................................................................................................... 
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 3 

    

       

   

          (x,y)    (x,y)  

   (a,b) + (x,y) =  (a,b) =  (x,y) + (a,b) 

 

      (x,y)        (a,b) + (x,y) =  (a,b)  =  (x,y) + (a,b) 

                             (a,b) + (x,y) =  (a,b)       (x,y) + (a,b)  = (a,b) 

                               (a+x ,b+y)  =  (a,b)   

                                   a+x = a        ,  b+y = b 

                                        x = …….. ,      y = ………….. 

             

         …………………    

 

                (x,y)     (x,y) 

   (a,b) (x,y) =  (a,b) =  (x,y) (a,b) 

 

 1    

1.    (x,y)   (a,b)(x,y) = (a,b)  = (x,y)(a,b) 

                          (a,b)(x,y)    = (a,b)                (x,y)(a,b)  =  (a,b) 

                     (ax–by,ay+bx) = (a,b) 

 ……………………………………………………….. 

 ……………………………………………………….. 

 ………………………………………………………..

 ……………………………………………………….. 

 ……………………………………………………….. 

 ……………………………………………………….. 

                         (x,y)  = ……………………………… 

     

                       ....................... 
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          (x,y)     (a,b)     (x,y)   

  (a,b) + (x,y)  = (0,0)  = (x,y) + (a,b) 

 

2.    (x,y)     (a,b) + (x,y) = (0,0)  =  (x,y) + (a,b) 

                             (a,b) + (x,y) = (0,0)      (x,y) + (a,b) = (0,0) 

 ……………………………………………………….. 

 ……………………………………………………….. 

 ……………………………………………………….. 

 ……………………………………………………….. 

     (x,y)  = ……………………………… 

   

   (a,b)     

 (a,b) 

            (a,b) ............................................ 

 

             (x,y)     (a,b)     (x,y)   

   (a,b)(x,y)  = (1,0)  = (x,y)(a,b) 

 

3.    (x,y)     (a,b)(x,y) = (1,0)  =  (x,y) (a,b) 

                             (a,b)(x,y) = (1,0)      (x,y)(a,b) = (1,0) 

                    (ax–by,ay+bx) = (1,0) 

 ……………………………………………………….. 

 ……………………………………………………….. 

 ……………………………………………………….. 

 ……………………………………………………….. 

 ……………………………………………………….. 

 ……………………………………………………….. 

 ……………………………………………………….. 

                         (x,y)  = ……………………………… 

 

 (a,b)     (a,b) 

         

    (a,b) .......................................    
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(a,b)      

1.   (a,b)    (0,0)   

2.   (a,b)      (1,0)   

3.   (a,b)      (-a, -b)  

               4.    (a,b)    
2222 ba

b

ba

a
    

22 ba

bia
 

 

    

1.    (3 - 2i)
2 

             (a,b)    (a+bi)     
 

                          
(3 - 2i)

2
  =   9 – 12i +4i

2
   =  9 – 12i -4       =  5 – 12i 

                        a+bi     – a – bi 

                      (3 - 2i)
2  

  -5 + 12i 

 2.      (3 + 2i)( i + 2)i  + (1 +i)
2
 

                    (3 + 2i)( i + 2)i  + (1 +i)
2
   =   (3 + i)(2+ i) + (1 +2i - 1) 

                                                              =  (4 + ai) 

                4 + ai      -4  -ai 

                                 -4         -9 

 

 

        

 1.  3 - i 

               (a + bi)      
a bi

a b2 2
 

                      3 – i          
10

3

)1(3

3
22

ii  
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     2.  3 + 2i + (1 -i)(2i -3) 

                    3 + 2i + (1 -i)(2i -3)    …………………….………..…………. 

                                                                               = …………………..…………………….. 

                     (a + bi)       ……………………………..…………….. 

                    3 + 2i + (1 -i)(2i -3)   …………………...…………….. 

 

 

  

 

                     (a,b) , (c,d)   

                                         (a,b) - (c,d) = (a,b) + (–c,–d) 

 

 

 

    

1.   (3,2) - (1,4)    =   (3,2) + (–1,–4)       =  (3–1,2–4)        =  (2,–2) 

 

2.   (3,-2) - (4,-2) =……………………………………………………………........................................ 

 

3.   (2 + 3i) - (i- 2) =  2 + 3i - i +2           =  4 + 2i  

 

4.   (4i+ 2) - (3,-1) =  …………………………………………………………....................................... 
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  3 

1.   (a + bi) 

1.  (3 – 7i) (2 – i)                                           2.  (2 + 3i) (2 – i)  

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

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

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

  3.   (6 – 3i)
2
                                               4.  -2i (1+5i) + (2 - 5i) 

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

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

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

 

2.   

1.  (5 - 6i) – (2 + 3i)                     2.  (1 - i) – 2i – (3  5i) 

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

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

         3.  ( ) ( )3 2 2i i                            4.  3i
7
 - 10i

8 
– 5i

6
– i

73
 

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

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

 

3.   

       1.  (2 + 3i)(1 - i)                                                    2. ( )( )3 3 2 3i i  

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

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

              …………………                   …………….…. 

3.  (1 + i)
6
(4i)                                                        4.  i i i32 127 3 7  

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

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

               ...........................                   ……………….. 

 

4.    Z = x + yi    Z(2 – 3i) = 5 + 3i     Z 

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

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

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

 

5.   i
n
  

 n 4              i
n  

  = ………………………….…… 

 n 4    1  i
n
   = ………………………………. 

 n 4    2  i
n
   = …………………………….… 

 n 4    3  i
n
   = …………………………….… 
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  4 

                          5 

                                 2        

       

 

 

 

 

 

1.   

 1.    

 2.    (a,b)  a + bi   

 3.    

 4.    

 

2.   

  

 

 

3.   

             

 

   Z1 , Z2    0z ,      zz
z

z

2

1

21
2

1              

    (a,b)     (a,-b)   (a,b) 

                                 Z = (a,b)       Z  = (a,-b) 

  (a , b)     (a , –b)          

 (a,b)  (a,-b)    (conjugate)  

                     (a + bi)(a - bi)  =  a
2
 + b

2
   

       

 

4.    

1.   (1 , 4) , (-2 , 3) , 1 – 3i  , 3i -6          

 

2.    1   
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7.    

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

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

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

 

8.         

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

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

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

3.     

 

4.  4    

 

5.   

6.   4   

7.  4     

 

8.    2   

9.   4    2   

 

10.   

 

5.  /  

1.  4  

2.  4 

3.  2  

4.  

 

6.     

  

1.    

2.    

3.    

4.    

5.    
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   4   

 

      

1.  (1,4)  

       (1,4)    1

17

4

17
i  

2.  (-2,3) 

          (-2,3)      

3.  (1 - 3i) 

           (1– 3i)      

 

    

1.  
4i1

1  

   1             2              

           1-4i) (1        
4i1

1
     

i41

1
  

4i-1

4i-1
 

41

1

i
 

                        
17

1 - 
17

4i
 

17

4i-1
  

 
17

1
  -

17

4i
  

 

2.    = 
)3 ,2(

2  

 

 3.    = 
)3,1(

2  

 1  

  1       

  1    
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1.    ( , )

( , )

3 2

1 4
       

               (1,4)     ( , )
1

17

4

17
 

       

  1-4) , (1 2) , (3  =  
4,1

2,3  

 )
17

4-
 ,

17

 1
( 2) , (3  =  

 4)- , (1 2) , (3
17

1
  =  

 10)- (11,
17

1
  =  

 )
17

10-
( , )

17

11
(  =  

 

        

                                        

                                  

                                    Z1 , Z2      0z ,      zz
z

z

2

1

21
2

1              

      

2.     
5 3

2 3

i

i
 

                2 + 3i     
2

13

3

13
i                        

            
5 3

2 3

i

i
   =  (5 + 3i)( 

2

13

3

13
i )   =  iii

13

9

13

19

13

9

13

15

13

6

13

10   

 

3.      
i)(43)(2i

15i3i2
 

                        
7i

2i3

i)(43)(2i

15i3i2
   

               i –7      
50

i

50

7
 

             
7i

2i3

i)(43)(2i

15i3i2
=  )

50

i

50

7
)(i23(  

                                          =  …………………………….. 

                                          =  …………………………….. 
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4.    
i45

i23
 

  5+4i   ……………………………………..….. 

                       
i45

i23
  =  ……………………………………… 

                                 =  ……………………………………… 

 

5.      
2

)i21(

)i2)(i21(  

                                
2

)i21(

)i2)(i21(   = ………………………………….….... 

                ………….     ………………………………… 

                              

2
)i21(

)i2)(i21(   =  ............................................... 

                                                       =  ……………………………... 

                                           =  ……………………………... 

 

     

1. (3,5)(3,-5)              =  (9+25 , 15-15)          =  (34 , 0)        =  34 

2. (2,-2)(2,2)              =  (4+4 , 4-4)                =   ( 8 , 0)        =  8 

3.  (-6,3)(-6,-3)           = ……………………………………………………..…………..……...      

4.  (2,1)( 2,-1)            = .....................……………………………………..……….................... 

5.  (1, 1– 2 )(1, –1+ 2 )  =  ………………………………………………….................................. 

6.  (4-5i)(4+5i)           = ………………………………………………....................................... 

7.  (2+i)(2-i)            = …………………………………………………….................……….. 

8.  ( 3- 2i)( 3+ 2i)       = ………………………………………..………..................................... 

9. (4,-1)(4,1)             = …………………………………..…………………............................. 

10.  (-2,-3)(-2,3)       = …………………………………………..……..................................... 

   ……………………………………………………………………………………….. 

                                          

     (a , b)     (a , –b)       (a,b)       

 (a,-b)    (conjugate)       (a + bi)(a - bi)  =  a
2
 + b

2
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      (a,b)     (a,-b)    (a,b) 

                                   Z = (a,b)       Z  = (a,-b) 

 

   

    

  

    

1.           
3 + 2 5i

i i2 150 179
 

        

                            

               1    
3 + 2 5i

i i2 150 179
  =  3 2 5

2

i

i
 

                                                  
i

i

i

i

2

2

2

523
   

 
22)2(

523546
  

i

ii  

 
5

)543(526
  

i  

               2    
179150 i2i

)52+(3  =  
i)2,(

)5(3,2  

            =  3 + 2 5i

i i2 150 179
  =  3 2 5

2

i

i
 

                                         
),2(

),2(

),2(

)52,3(
  

i

i

i
 

                                                    
5

543
,

5

526
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2.     2 3

6 5

13i

i
   

 

 1    2 3

6 5

13i

i
 =    

i56

3i2  

 =    
i56

i56

i56

3i2  

 =     …………………………………………… 

     …………………………………………… 

 

  2    2 3

6 5

13i

i
   =     …………………………………………… 

 =     …………………………………………… 

 =     …………………………………………… 

 =     …………………………………………… 
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  4 

1.   z1 = 2 + 3i ,  z2 = 4 – 3i       
1
 

      1.   21 zz         2.  21 zz  

 ……………………………………….      ………………………………………… 

      3.   21 zz      4.   21 zz

 ……………………………………….      ………………………………………… 

      5.   21 zz        6.   21 zz

 ……………………………………….      ………………………………………… 

      7.   
1

2

z

z
      8.  

1

2

z

z
 ………………………………….. 

 ……………………………………… 

      9.   1
1z       10.   

1
1z

 ……………………………………….      ………………………………………… 

      11.  1z       12.    2z

 ……………………………………….      ………………………………………… 

2.   

  1.   
25

1075

14

i-1

i+1
  2.                                              

ii

i2
 

             ……………………………………….      ……………………………….….……. 

 ………………………………………..      ……………………………….….……. 

3.      
2

1 2

1 3

1 3

4 9 16i

i

i i i

i

i

i
 

…………………………………………………………………………………………………………….…. 

     …………………………………………………………………………………………………………….     

4.     
1 2

3

2i i

i

( )
 

     …………………………………………………………………………………………………………….     

     …………………………………………………………………………………………………………….     

5.    2
3 4

1
3 4

1

i
i

i
i

i

  

                                          
1
    1    
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  2 

1.   

       (1)  )3i2()3i2(  

 ……………………………………………. 

 ……………………………………………. 

      (2)  (1 + 1)
13

  

 ……………………………………………. 

 ……………………………………………. 

       (3)  (2+3i)
3
 -  (2-3i)

3
 

 ……………………………………………. 

 ……………………………………………. 

(4)   
1

2

6
i

   

 ……………………………………………. 

 ……………………………………………. 

(5)   1

2

3

2

10

i  

 ……………………………………………. 

 ……………………………………………. 

2.       
1 2

2

3i

i
    a + bi 

 ……………………………………………. 

…………………………………………….

……………………………………………. 

3.   

        (1)    2 + i –  
1 2

1

2i

i
       

  ……………………………………………. 

 ……………………………………………. 

    (2)   
10

1 2i i
 

…………………………………………….    

……………………………………………. 

(3)    
321

10
  

iii
 

……………………………………………. 

……………………………………………. 

……………………………………………. 

……………………………………………. 

(4) 

i1

2
1

2
1   

   

……………………………………………. 

……………………………………………. 

……………………………………………. 

……………………………………………. 

(5)    
1

1

1

1

i

i

i

i
      

……………………………………………. 

……………………………………………. 

……………………………………………. 

…………………………………………….  

(6)  
102432 ...i+i  iii  

……………………………………………. 

……………………………………………. 

……………………………………………..

……………………………………………. 

(7)  
17

2
464033012156

  

……………………………………………. 

……………………………………………. 

……………………………………………. 

(8)   41

2

2-3

1
 

……………………………………………. 

……………………………………………. 

…………………………………………….. 
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4.    (1 + i)
-1

 + (1 - i)
-2

 

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

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

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

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

 

5.                        

    
1

1

1

1

1

1

1

1

2 3 4i

i

i

i

i

i

i

i
 

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

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

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

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

 

6.    a + bi 

                       1
1

1
1

i

i

i

i

 

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

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

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

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

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

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

 

7.    
2 2

2 2

i

i
 

 

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

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

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

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

8.      1

1

1

1

4 1 4 2i

i

i

i

n n

 

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

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

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

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

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

 

9.                  

      2 1

1

1
1

i

i
i

i
i

i

         a + bi  

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

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

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

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

 

10.     z            

(z1).(z2)= 25     z1 + z2 = 6    z1 ,  z2 

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

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

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

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

 

11.     z = 
1

1
1

1
1

4i

i

i

   z   

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

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

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

     .................................................................... 
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         z  , z1 , z2     

             

2
z

1
z

2
z

1
z     7.

2
z

1
z

2
z

1
z     6.                                             

1
z1-z     5.

0
2

z ,  

2
z

1
z

2
z

1
z

     4.                                  
2

z
1

z
2

z
1

z     3.

zzz     2.                                               zz
2

z     .1

 

  5 

                                        5 

                                                                                                           2           

 

   (absolute value  modulus)   (a,b)  a bi     

     a bi a b2 2    

   

 

   

 

1.   

 1.       

 2.    

 3.    

 4.    

 

2.   

  

 

 

3.   

   

         2   

             1.   

              2.   (0,0)  (a,b)   
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8.         

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

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

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

4.   

 1.   

 2.   

   

 

 3.      4    

 5.1 

 4.    5.2    1    

 2  5 – 11   

 5. 

 

6.   1    2     

 7.     5.3     

 8.    5  1   

 9.   

             10.   2  (  F2   

 2 ) 

5.  /  

1.   5.1 - 5.3   

2.   5 

3.   3 

6.      

  

1.      

2.   

3.   

4.   

5.   

 

7.    

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

................................................................................................................................................................................... 
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       xp   4  z    

 xp = r n k

n
i sin

k

n

1
2 2

cos( ) ( ) , k = 0,1,2,3 

       4   81i     

               x1  = ……………………………………………………………………………………………...……… 

 x2   = …………………………………………………………………………………………………….. 

               x3  =  …………………………………………………………………………………………………….. 

               x4  = ……………………………………………………………………………………………………... 

 

3.   4   – 8 – 8 3  i 

z = – 8 – 8 3  i   ……………………………………………………….………………... 

       xp   4   z     

xp = r n k

n
i sin

k

n

1
2 2

cos( ) ( ) , k = 0,1,2,3  

   4   -8 - 8 3  i    

x1  = ………………………………………………………………………………………...……………. 

x2  = ………………………………………………………………………………………………...……. 

x3  =  ……………………………………………………………………………………………………... 

x4  = …………………………………………………………………………………………………….... 



⌫ ⌫   ⌦
⌫    62

1.    a + bi 

      1.1

40

2

3

2

1
-  i                                       

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

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

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

      1.2  
1

2

1

2

20

i  

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

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

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

1.3  
1

3

10

cos i sin
3

  

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

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

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

      1.4  2 30 20(cos )o i sin30o   

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

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

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

2.      
1 3 1

1

6 3

4

i i

i
    a+bi 

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

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

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

 

3.    [8 (cos (–120
o
 ) + i sin(–120

o
 )][(cos 30

o
 – i sin 30

o
 )] 

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

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

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

  4 



⌦
⌦ 63

9.  z1 = 16 (cos 590
o
 + i sin 590

o
)  , z2 = (cos 110

o
 + i sin 110

o
 )  

          4      
z

z
1

2
      

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

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

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

4.    z i sin i sin(-1 2
4 4

3
4

(cos ) cos( ) )  ,   z
4

    2   
z

z
1

2
 

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

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

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

 

5.    z i     , i         1 1 3
1

2

1

2
  z  2    z1

6
2

10z  

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

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

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

 

6.     
2 80 40

45 8

(cos ) cos

(cos )

o o

o

i sin80 i sin40

i sin135

o o

o
   a +bi 

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

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

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

7.   2   

       7.1   1 + 3 i                                     7.2  
1

2

i
 

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

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

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

 

8.   4   -1 + i 

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

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

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



⌫ ⌫   ⌦
⌫    64

 8 

                                        5 

                                          2             

 

 

 

  

 

1.   

1.    x
2
 + c = 0   

2.    ax
2
 + bx + c = 0    

 

2.   

     

  1  

 

3.   

 1.    x
2
+c = 0    c   

                                (x + yi)(x – yi) = x
2
+ y

2
 

 

2.     ax
2
 + bx + c = 0    ,  a 0  

                    

                           x
b b ac

a

2 4

2
   

                    x     b
2
-  4ac 

2.1.     b ac2 4 0       x    2    1   

2.2.      b ac2 4 0      x    2    

                             x 
ac

a
=  

- b b  i2 4

2
    

    (   ) 



⌦
⌦ 65

     

1.  x    3x
2
 + 6x + 2 = 0 

2.  x    x
2
 + (1 + 22 )x + 1 – 2  = 0 

3.   x
2
 = -12  

4.   x
2
 = - 4i  

 

 

4.   

 1.    

 

 1.   x
2
 – c  = 0      c    

 2.   x
2
 + c  = 0      c    

 3.   ax
2
 + bx + c = 0      a , b  c   

2.     

         

3.   (

) 

4.    

5.      

6.    8   

 7.     

8.    8   

9.    8   

           10.     

 11.     

 12.    (   10 ) 

 

 

5.  /  

1.    8 

2.    8 

 



⌫ ⌫   ⌦
⌫    66

6.     

 

  

1.   

2.   

3.  

 

 

4.   

5.   

 

 

7.    

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

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

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

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

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

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

 

 

8.         

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

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

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

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

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

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

 

 

 

 



⌦
⌦ 67

       

 

  8 

 

  

    

   

 

1.    x
2
+c = 0    c   

  

1.    x    x
2
+9 = 0             

                                       x
2
+  9  =  0              

                                       x
2
-  9i

2
   =  0  

                             (x + 3i)(x - 3i)   =  0     (x + yi)(x – yi) = x
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                    (x-2)(x+2)(x+1) x i x i( ) ( )1 3 1 3 0  
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