

[bookmark: _GoBack]For all questions the answer choice E. means “none of the answers are correct”,  and. 




Given, then,, and. Good luck and have fun! 


For Questions 1-2 a Fermat Prime can be written in the form of a Fermat Number,  given is a non negative integer
1. 





Gauss used complex numbers to determine which regular polygons could be constructed with a straight edge and a compass. He concluded that a regular N sided polygon can be constructed with a compass and a straight edge if  given  and independent of the Fermat Primes. Find  if  represents the value of  in the smallest sided polygon that can be constructed with a compass and a straight edge according to this particular conclusion by Gauss. 
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B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA


2. 


Consider the set of complex numbers,  where  represents the pth Fermat Number. Find the probability that the product of any two numbers within the set is greater than 
A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA


3. 
Which of the following represents  in polar form?
A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA
4. Complex numbers, with imaginary terms, cannot be represented, as points, on which of the following planes?

A.  Gauss Plane
B.  Argand Plane
C.  Euler Plane
D.  Complex Plane
E. NOTA
5. 
Evaluate  in rectangular form
A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA
6. 
7. 
Find the sum of the infinite series  
A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA
8. 
9. 


Consider the triangle formed by the points  ,  , and  . Find the area bounded by the triangle ABC on the complex plane. (Disregard units)
A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA
10. 

11. 




Niels Henrik Abel’s Manuscript detailed that a complex number could be represented as a  matrix written such that, otherwise known as the Cayley-Dickson construction. Given that one such matrix  is represented by, evaluate  
A. 
B. 32
C. 8
D. 16
E. 2
F. NOTA
12. 

13. 
Find the norm of  
A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA


14. 



Consider a shape formed by a locus of points defined by on the Cartesian plane. If the shape has an area and eccentricity of  . Evaluate 
A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA


15. 


A number  has a magnitude of 15. If q is positive and of p , then find  
A. 
B. 

 
C. 
 
D. 
 
E. 
 
F. NOTA


16. 
Find the sum of the reciprocal and conjugate of  
A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA


17. A quadratic equation with non zero real coefficients has imaginary roots if the discriminant is which of the following listed below
A. 
B. Positive
C. Negative
D. Zero
E. Imaginary
F. NOTA



18. 




A Hermitian Matrix is a square matrix with complex entries equal to that of its conjugate transpose such that a  Hermitian matrix can be represented as  , where  are all constants since the diagonal elements must be real. If ,  , and the constants are all one;  classify the determinant of the subsequent Hermitian matrix as one of the following listed below.

A. 
B. Whole Number
C. Imaginary 

D. Negative Integer
E. Rational but not necessarily an integer
F. NOTA

19. 

Solve for  in terms of y given   
A. 
B. 
 

C. 
 

D. 
 

E. 
 

F. NOTA

20. 



Let  , where  is the number of sides of an octagon and  is the measure of an interior angle within the octagon. Evaluate  
A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA

21. 
Which of the following represents  in exponential form?

A. 

B. 

C. 
 
D. 

E. NOTA

22. 






Consider a particle traveling in two-space according to the equation  and a second particle traveling according to the path  . Evaluate  if   represents the time  at which the particles collide and  represents the time  at which the particles collide.
A. 
B. 
 

C. 
 

D. 
 
E. 


F. NOTA

For questions 19-21 use Euler’s Identity 
23. 
Find  
A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA




24. 


Which of the following represents in polar form if and?
A. 
 
B. 

C. 
 
D. 
 
E. NOTA


25. 





 Ryan is running a 5k race and begins at the point  . The objective of the race is to reach a series of points consecutively the fastest before heading back to the start. In preparation Ryan attempts to calculate the minimum distance he can run from point to point assuming a linear path. Ryan must reach the rendezvous points in this exact order: , ,, and last  . Assuming Ryan overestimates the distance he must travel by , what is the distance Ryan calculated? (Disregard Units)
A. 
B. 42
C. 69
D. 52
E. 59
F. NOTA


26. 





 Andre’s specialty is probability. Ryan, knowing this, then dares him to solve the following problem. Consider  to be the area of the region bounded by the inequalities and; and consider q to be the area of the region bounded by and . Let p equal , find.

A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA


27.  Find the fourth roots of unity

A. 
B. 
 
C. 
 
D. 
 
E. 
 

F. NOTA

28. 
Simplify  

A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA


29. 

If   , then find  
A. 
 
B. 
 
C. 
 
D. 
 
E. NOTA


30. Joy is investigating the applications of Descartes’ Rule’s of Signs with the equation 

 . Joy is told the equation has complex roots and uses the rule to determine how many complex roots exist for  the equation. Assuming Joy knows how to correctly apply and or use Descartes’ Rule’s of Signs, what is Joy’s answer?
A. 
B. 0
C. 2
D. 1
E. 3
F. NOTA

 
31. 
 Find the area of the conic with the equation  
A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA

 
32. 
The roots of  can be used in conjunction with unit circle to generate n-sided regular polygons. The perimeter of these polygons can be expressed as which of the following?

A. 
B. 
 
C. 
 
D. 
 
E. 
 
F. NOTA 

 
33. 



 Consider the  matrix  in which  represents a constant. Find the product of the values of  which makes the matrix singular.
A.  1
B. 
  
C. 
  
D. 
  
E. NOTA
34. 

35. 






Consider a complex number  for which the modulus of  is  and the argument is  . Find the value of  when  is rewritten in the form  .
A. 
 
B. 
 
C. 
 
D. 
 
E. NOTA
F. 

oleObject1.bin

oleObject44.bin

image46.wmf
21

2


oleObject45.bin

image47.wmf
5

2


oleObject46.bin

image48.wmf
19

2


oleObject47.bin

image49.wmf
22

´


oleObject48.bin

image50.wmf
(

)

(

)

ab

MzMabi

ba

-

éù

=+=

êú

ëû


image2.wmf
3.14

p

»


oleObject49.bin

image51.wmf
5

6

M

p

æö

ç÷

èø


oleObject50.bin

image52.wmf
55

4cos4sin

66

zi

pp

æöæö

=+

ç÷ç÷

èøèø


oleObject51.bin

image53.wmf
5

det

6

M

p

æö

æö

ç÷

ç÷

èø

èø


oleObject52.bin

image54.wmf
42

i

+


oleObject53.bin

image55.wmf
34


oleObject2.bin

oleObject54.bin

image56.wmf
6


oleObject55.bin

image57.wmf
25


oleObject56.bin

image58.wmf
32


oleObject57.bin

image59.wmf
31

zz

=-


oleObject58.bin

image60.wmf
a

p


image3.wmf
zabi

=+


oleObject59.bin

image61.wmf
e


oleObject60.bin

image62.wmf
ae

-


oleObject61.bin

image63.wmf
81

64


oleObject62.bin

image64.wmf
9


oleObject63.bin

image65.wmf
9

8


oleObject3.bin

oleObject64.bin

image66.wmf
9

64


oleObject65.bin

image67.wmf
pqi

+


oleObject66.bin

image68.wmf
75%


oleObject67.bin

image69.wmf
p


oleObject68.bin

image70.wmf
9


image4.wmf
(

)

Re

za

=


oleObject69.bin

image71.wmf
12


oleObject70.bin

image72.wmf
75

6


oleObject71.bin

image73.wmf
515

6


oleObject72.bin

image74.wmf
12

i

-


oleObject73.bin

image75.wmf
12

5

i

+


oleObject4.bin

oleObject74.bin

image76.wmf
24

3

i

+


oleObject75.bin

image77.wmf
24

i

--


oleObject76.bin

image78.wmf
68

5

i

-


oleObject77.bin

image79.wmf
33

´


oleObject78.bin

image80.wmf
1

12

2

rzs

zpz

szq

éù

êú

êú

êú

êú

ëû


image5.wmf
(

)

Im

zbi

=


oleObject79.bin

image81.wmf
 

,

 

,,

 

rspandq


oleObject80.bin

image82.wmf
1

zi

=-


oleObject81.bin

image83.wmf
2

zi

=


oleObject82.bin

image84.wmf
i


oleObject83.bin

image85.wmf
2

3

2

3

2

3

.........

i

y

i

i

-

=+

-

+

-

+


oleObject5.bin

oleObject84.bin

image86.wmf
2

y

-


oleObject85.bin

image87.wmf
2

32

yy

-+


oleObject86.bin

image88.wmf
22

y

-+


oleObject87.bin

image89.wmf
2

32

yy

++


oleObject88.bin

image90.wmf
hbcis

q

=


image6.wmf
zabi

=-


oleObject89.bin

image91.wmf
b


oleObject90.bin

image92.wmf
q


oleObject91.bin

image93.wmf
h


oleObject92.bin

image94.wmf
b


oleObject93.bin

image95.wmf
cos2

b

q


oleObject6.bin

oleObject94.bin

image96.wmf
cos

b

q


oleObject95.bin

image97.wmf
cis

q


oleObject96.bin

image98.wmf
26

i

+


oleObject97.bin

image99.wmf
1

ln8

26

i

e

p

+


oleObject98.bin

image100.wmf
2

ln

23

i

e

p

+


image7.wmf
2

21

n

+


oleObject99.bin

image101.wmf
1

ln8

23

i

e

p

+


oleObject100.bin

image102.wmf
1

ln16

23

i

e

p

+


oleObject101.bin

image103.wmf
1

4,32,3

rt

=+


oleObject102.bin

image104.wmf
2

2,41,1

rs

=+


oleObject103.bin

image105.wmf
xyi

e

p

+


oleObject7.bin

oleObject104.bin

image106.wmf
x


oleObject105.bin

image107.wmf
t


oleObject106.bin

image108.wmf
y


oleObject107.bin

image109.wmf
s


oleObject108.bin

image110.wmf
3

e

-


image8.wmf
n


oleObject109.bin

image111.wmf
8

e


oleObject110.bin

image112.wmf
3

e


oleObject111.bin

image113.wmf
3

1

e


oleObject112.bin

image114.wmf
10

i

e

p

+=


oleObject113.bin

image115.wmf
(

)

2ln42

Re

i

e

p

+


oleObject8.bin

oleObject114.bin

image116.wmf
16


oleObject115.bin

image117.wmf
4


oleObject116.bin

image118.wmf
8


oleObject117.bin

image119.wmf
2


oleObject118.bin

image120.wmf
112

zzz


image9.wmf
(

)

    2

k

NanynumberofFermatPrimes

=


oleObject119.bin

image121.wmf
2

1

i

ze

p

=


oleObject120.bin

image122.wmf
ln8

4

2

i

ze

p

+

=


oleObject121.bin

image123.wmf
8

4

cis

p

æö

-

ç÷

èø


oleObject122.bin

image124.wmf
4

4

cis

p

æö

ç÷

èø


oleObject123.bin

image125.wmf
2222

i

+


oleObject9.bin

oleObject124.bin

image126.wmf
8

4

cis

p

æö

ç÷

èø


oleObject125.bin

image127.wmf
(

)

0,

i


oleObject126.bin

image128.wmf
(

)

3,5

i


oleObject127.bin

image129.wmf
(

)

15,14

i


oleObject128.bin

image130.wmf
(

)

7,8

i


image10.wmf
0

k

³


oleObject129.bin

image131.wmf
(

)

2ln22

,16

i

ei

p

+


oleObject130.bin

image132.wmf
5


oleObject131.bin

image133.wmf
22

1

169

xy

+>


oleObject132.bin

image134.wmf
22

1

4964

xy

+<


oleObject133.bin

oleObject134.bin

oleObject10.bin

image135.wmf
22

36

xy

+=


oleObject135.bin

image136.wmf
b

q


oleObject136.bin

image137.wmf
(

)

pcisbq

+-


oleObject137.bin

image138.wmf
17

6


oleObject138.bin

image139.wmf
14

3


oleObject139.bin

image11.wmf
4

Bi

+


image140.wmf
23

12


oleObject140.bin

image141.wmf
5

6


oleObject141.bin

image142.wmf
}

{

1,,,1

ii

--


oleObject142.bin

image143.wmf
22

1,,,1

22

ì

ü

ïï

--

íý

ï

ï

þ

î


oleObject143.bin

image144.wmf
}

{

1,1,1,1

ii

--+


oleObject144.bin

oleObject11.bin

image145.wmf
}

{

1,2,2,1

ii

--


oleObject145.bin

image146.wmf
1

2

i

i

-

-


oleObject146.bin

image147.wmf
1

3

i

-


oleObject147.bin

image148.wmf
1

5

i

-


oleObject148.bin

image149.wmf
33

5

i

+


oleObject149.bin

image12.wmf
B


image150.wmf
3

5

i

-


oleObject150.bin

image151.wmf
2

zi

=+


oleObject151.bin

image152.wmf
z


oleObject152.bin

image153.wmf
12

i

+


oleObject153.bin

image154.wmf
2

i

+


oleObject154.bin

oleObject12.bin

image155.wmf
2

i

-


oleObject155.bin

image156.wmf
2

i

-


oleObject156.bin

image157.wmf
(

)

32

628848

fxxxx

=---+


oleObject157.bin

image158.wmf
22

22590

xxyy

-++=


oleObject158.bin

image159.wmf
6

p


oleObject159.bin

image13.wmf
N


image160.wmf
3

p


oleObject160.bin

image161.wmf
12

p


oleObject161.bin

image162.wmf
11

11

p


oleObject162.bin

image163.wmf
1

n

z

=


oleObject163.bin

image164.wmf
360

2sin

n

n

°

æö

ç÷

èø


oleObject164.bin

oleObject13.bin

image165.wmf
(

)

sin180

nn

°-


oleObject165.bin

image166.wmf
180

2sin

n

n

°

æö

ç÷

èø


oleObject166.bin

image167.wmf
180

sin

n

n

°

æö

ç÷

èø


oleObject167.bin

image168.wmf
33

´


oleObject168.bin

image169.wmf
21

12

1

x

ix

ii

éù

êú

-

êú

êú

--

ëû


oleObject169.bin

image14.wmf
N


image170.wmf
x


oleObject170.bin

image171.wmf
x


oleObject171.bin

image172.wmf
1

2


oleObject172.bin

image173.wmf
2


oleObject173.bin

image174.wmf
1

4


oleObject174.bin

oleObject14.bin

image175.wmf
z


oleObject175.bin

image176.wmf
z


oleObject176.bin

image177.wmf
27


oleObject177.bin

image178.wmf
3

p


oleObject178.bin

image179.wmf
r


oleObject179.bin

image180.wmf
z


oleObject180.bin

image181.wmf
rcis

q


oleObject181.bin

image182.wmf
27


oleObject182.bin

image183.wmf
7

14


oleObject183.bin

image184.wmf
23


oleObject184.bin

image185.wmf
7

2


oleObject185.bin

image16.wmf
3


oleObject15.bin

image17.wmf
5


oleObject16.bin

image18.wmf
213


oleObject17.bin

image19.wmf
229


oleObject18.bin

image20.wmf
{

}

1234

,,,

FiFiFiFi


oleObject19.bin

image21.wmf
p

F


oleObject20.bin

image22.wmf
25

-


oleObject21.bin

image23.wmf
1

2


oleObject22.bin

image24.wmf
2

3


oleObject23.bin

image25.wmf
1

6


oleObject24.bin

image26.wmf
5

6


oleObject25.bin

image27.wmf
6

33

i

+


oleObject26.bin

image28.wmf
3

3

cis

p

æö

ç÷

èø


oleObject27.bin

image29.wmf
4

3

3

cis

p

æö

ç÷

èø


oleObject28.bin

image30.wmf
5

6

3

cis

p

æö

ç÷

èø


oleObject29.bin

image31.wmf
5

3

cis

p

æö

ç÷

èø


oleObject30.bin

image32.wmf
3

tan

3

cisArc

æö

æö

-

ç÷

ç÷

ç÷

ç÷

èø

èø


oleObject31.bin

image33.wmf
31

22

i

-


oleObject32.bin

image34.wmf
13

22

i

-+


oleObject33.bin

image35.wmf
13

22

i

-


oleObject34.bin

image36.wmf
31

22

i

+


oleObject35.bin

image37.wmf
23456

1..

392781243729

iiiiii

-+-+-+-


oleObject36.bin

image38.wmf
93

10

i

-


oleObject37.bin

image39.wmf
3

10

i

-


oleObject38.bin

image40.wmf
93

4

i

+


image1.wmf
1

i

=-


oleObject39.bin

image41.wmf
35

4

i

--


oleObject40.bin

image42.wmf
45

Ai

=+


oleObject41.bin

image43.wmf
32

Bi

=-+


oleObject42.bin

image44.wmf
1

Ci

=+


oleObject43.bin

image45.wmf
11

2


image15.png
Compies Rursbes

Reai Numbers  Imaginary Numbers

inational  pafional -

Not Pure
Terminating  Repeating
Decimals ~ Decimals

NN nE0eS riogers

Negatve Whole Numbers
Inegess  Counting
Numbers




