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1)  Simplify: ( ) ( ) ( )iii 472393 +−−++  
 
 A) i102 −−  B) i62 +−  C) i65 −  D) i105 +  E) NOTA 
 
2) Simplify: ( )( )ii 323 −+  
 
 A) i73 −  B) i79 −  C) i36 −  D) i116 +  E) NOTA 
 

3) Simplify: 
i

i
32

3
−
+   

 A) i
13
7

13
9
−  B) i

13
11

13
3
−   C) i

13
7

13
9
+  D) i

13
11

13
3
+   E) NOTA 

 

4) If ( ) biai +=−
5

366  where a and b are real numbers, then find the ratio 
b
a . 

 A) 3−  B) 
3
3

−  C) 
3
3  D) 3  E) NOTA 

 
5) What is the real part of ( )( )( )iii −+−+ 221222  ? 
 
 A) 2212 +  B) 214 −  C) 23−  D) 12 E) NOTA 
 
 
6) What is the imaginary part of ( ) 421 πiei −⋅+  ? 
 
 A) 22−  B) 2−  C) 2  D) 22  E) NOTA 
 
7) Two complex numbers, 1z  and 2z  satisfy the two following properties: 
 21 zz +  is purely imaginary, and 2

2
2

1 zz +  is real.   
 Both 1z  and 2z  have non-zero real and imaginary parts. 
 For the two properties to hold, which of the following statement(s) MUST be true? 
 I.) 21 zz =   
 II.) 21 zz −   is purely real. 
 III.) 1z  cannot be equal to 2z  
 IV.) 21 zz =  
 
 A) I. and II. only B) II. and IV. only C) II., III., and IV. D) All are true E) NOTA 
 
8) There are two complex zeros of the function ( ) 1622 ++= zzzf , 1z  and 2z .  What is the sum of the 

squares of 1z  and 2z ? 
 A) –28 B) –15 C) 0 D) 32 E) NOTA 
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9) Complex numbers can be thought of as vectors in the complex plane.  What is the angle that the vector 

starting at i−3  and ending at i31+−  makes with the positive x-axis? 
 
 A) 45°  B) 135° C) 225° D) 315° E) NOTA 
 
 
10) The sum ( ) ( ) ( )32 1111 iii −+−+−+  can be represented in the form bia +  where a and b are real values.  

Find ba − . 
 
 A) 1 B) 3 C) 5 D) 7 E) NOTA 
 
11) Which of the following is NOT a sixth root of unity? 

 A) i
2
3

2
1
−  B) i

2
1

2
3
+  C) i

2
3

2
1
−−  D) –1 E) NOTA 

 
12) How many of the following are NOT complex numbers? 
 I.)   0 
 II.) 22 −i  
 III.) i8  
 IV.) 2−  
 
 A) 1 B) 2 C) 3 D) 4 E) NOTA 
 
13) Which of the following is NOT a fifth root of 216216 iz += ? 
 
 A) ( )o9cis2  B) ( )o81cis2  C) ( )o189cis2  D) ( )o297cis2  E) NOTA 
 
14) Find the value of ( )if +2  if ( ) izzizzf 232 23 +−+= . 
 
 A) i1511+−  B) i911+−  C) i182 +  D) i242 +  E) NOTA 
 
15)  Let the complex number biaz +=1  where a and b are positive real numbers. 
  Let the complex number 2

12 zz = .  Which of the following statement(s) MUST be true? 

 I.)   2
12 zz =  

 II.) The angle that 1z  makes with the positive real axis is half the angle at which 2z  makes with the 
positive real axis. 

 III.)  If dicz +=2 , then both c and d are positive. 

 IV.) 2
1

1

2

1
z

z
z

=  

 
 A) I. only B) I. and II. only C) I. and IV. only D) All are true E) NOTA 
 
 



 
 
Mu Alpha Theta                                 Complex Numbers 
2006 National Convention                                  Alpha Division 

 

16) Simplify: 432

4321
iiii

+++  

 
 A) 4 B) i+1  C) i22 +  D) i64 +  E) NOTA 
  
17) What is the norm of the complex number i86 −− ? 
 
 A) –100 B) –10 C) 10 D) 100 E) NOTA 
 
18) Evaluate:   2006296 iii ++  
 
 A) i3−  B) i−  C) i21+  D) i+− 2  E) NOTA 
 

19) Evaluate: ∏
=

N

k

ki
2

0

 where N is an integer.  Leave your answer in terms of N. 

 A) Ni −  B) 2Ni −  C) Ni  D) Ni 2  E) NOTA 
 
 

20) Evaluate the sum: ( )∑
=

−
2006

0k

ki  

 
 A) 1 B) i  C) i−  D) i−1  E) NOTA 
 
 
21) What is the real part of the following product? ( )( )1265 +− ii  
 
 A) –7 B) –3 C) 4 D) 17 E) NOTA 
 

22)  Which of the value(s) for x makes the determinant equal to zero? 
iix

i
x

2
20
21

−

−
 

 I.) –1 II.) 0 III.) i IV.) –i V.) 1 
 
 A) II. only       B) I., II., and V. only C) III. and IV. only D) All of these E) NOTA 
 
 
23) Dave rips a piece of paper into four identical squares.  He then takes the four numbers:  
 5i, –2, 300, and –2006 + 2007i, and writes one on each square paper.  He puts all four squares of paper 

into a hat, shuffles them around, and randomly draws 2 squares without replacement.  What is the 
probability that the product of the two numbers he draws is a real number? 

 A) 
12
1  B) 

6
1  C) 

3
1  D) 

2
1  E) NOTA 

 
24) What is the sum of the complex zeros to the quadratic function 922 +−= xxy ? 
 A) –9 B) –2 C) 2 D) 9 E) NOTA 
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25) A multiplication by –i in the complex plane does what to a complex number, iyxz += ? 
 A) It rotates it 90° clockwise 
 B) It rotates it 90° counter-clockwise 
 C) It flips it across the y-axis 
 D) It flips it across the x-axis 
 E) NOTA 
 

26) Evaluate the sum: ∑
=

⋅
5

0n

nin  

 A) i32 +  B) i23 −   C) i32 −−  D) i23 +  E) NOTA 
 
27) How many of the following statements are true regarding the complex function ( ) zzf = ? 
 
 I.) ( ) ( )zfzf =−  II.) ( ) ( )zfzf =    III.) ( )zf  is always real 
 IV.) If ( ) 0=zf , then z can only be equal to 0. V.) ( ) ( )[ ]22 zfzf =  
 
 A) 1 B) 2 C) 3 D) 4 E) NOTA 
 
28) Two of the roots of a fifth order polynomial with integer coefficients, ( )xP , are iz 651 −=  and 

iz 322 += .  Which of the following statement(s) MUST be true regarding ( )xP ? 
I.) ( )xP  has only 1 real root 
II.) iz 65 −−=  is a root of ( )xP  
III.) iz 32 −=  is a root of ( )xP  
IV.) The product of all five roots of ( )xP  is a real number. 
 

 A) IV. only         B) I. and II. only       C) I. and III. only        D) I., III., and IV. only E) NOTA 
 
 
29) Simplify: 1682 −×−×−  
 
 A) i16−  B) i8−  C) i8  D) i16  E) NOTA 
 
 
30) What is the solution to the system of linear equations shown below? 
  12 −=+− iziyx  
  ( ) iziyix 322 =−++  
  1=+ zx  
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 E) NOTA 

 
 


