1.  thus the rotation is through an angle of . C
2. . B
3. The 17th roots are of the form for . Since  and  then we have that the values of in the second quadrant are 5,6,7,8. So there are 4 roots in the second quadrant. D

4. . C










5. Since the cube of any number  is ,  will be real iff  for some n. Since 2 and K are positive, then  is in the first quadrant. Hence, for . If  the  and consequently on n=1 gives an angle within the given range. Thus there is only one value of K for which  will be real. A

6. Note that  so we have that  since De Moivre’s theorem preserves the periodicity of the trigonometric functions. B





7. To find one root, we write -512 as . Thus the other roots have magnitude 2 and angles that differ by . Since we want a>0 we must have that . The corresponding roots are then . The product is 16. A

8. All of these numbers are complex. E
9. Suppose . Then  and  thus  which reduces to which is a parabola. D

10. We expand each product to obtain  and  thus the sum is  and . B

11. The nth roots of unity make a regular n-gon in the argand plane. Thus the roots of  form a regular dodecagon. D

12.  Rearranging and factoring the given equation gives . Since  is imaginary we have that . Thus  and  from which we have . D





13. If  then . From here it is easy to see that  and . 

Thus . C


14. Given two complex numbers we have that  so that . B
15.  B
16. We have . The product of the roots is then . A 
(Changed to B at Convention)
17. We must expand the product so we have 
C.


18. To determine the number of zeros at the end of 2012!  we divide by powers of 5 and keep the whole parts adding them together  so .
Thus . A

19.. C

20. . B

21. Writing  and  we have that  and . Thus . Furthermore, we know that  and therefore . So the product of the roots is . B

22. Evaluating the determinant using Laplace expansions yields 
But we know that  so . A

23. Since and  are roots we have  and from which it follows that  and . Using  we have . B

24. Given the first term a = 1 and common ratio , , the sum of our geometric series  is given by . C
25. Domain of logarithm is such that the argument must be greater than zero. Thus we have that so that which only has solutions on the interval . D

26. This is an application of the discriminant. The imaginary solutions will occur when the discriminant is negative thus we set . Rearranging gives .  C

27. By the cyclic nature of the imaginary unit, in evaluating the sum there will be 503 sets of four terms that repeat, namely Thus the sum reduces to  from the hint. D



28.  Let  from which it follows that  since the radical is positive. D

[bookmark: _GoBack]29. From Euler’s Identity we have that  from which we have that . B


30.  so by properties of De Moivre’s Theorem we have that . C
image5.emf
ke[0,17]









k

Î

0,17

[ ]


image74.emf









S


image75.emf









S

=

a

1

-

r

=

1

1

-

i

2

=

2

2

-

i

=

22

+i ( )

4

-

i

2

=

2

5

2

+

i

( )


image76.emf
|x|—x2 >0









x

-

x

2>

0


image77.emf
| > x?









x

>

x

2


image78.emf
(-=1,0)u(0,1)









-

1,0

( )È

0,1

( )


image79.emf









-

3

( )

2

-

4

()

5

()

h

2

( )

<

0


image80.emf
2<h2::>|h|> i:ﬁ
20 20 10









9

20

<

h

2Þ

h

>

9

20

=

3 5

10


image81.emf
In1=0,Ini,Ini* =In(-1), and ln(i3):1n(—i).









ln1

=

0,ln

i

,ln

i

2=

ln

-

1

( )

, and ln

i

3

( )

=

ln

-

i

( )

.


image82.emf
5031n(~1)+5031n (i) +503In (i) = 503In(~1)+503In(~i* ) = 5031In(~1) = 5037









503ln

-

1

( )

+

503ln

i

()

+

503ln

-

i

( )

=

503ln

-

1

( )

+

503ln

-

i

2

( )

=

503ln

-

1

( )

=

503

p

i


image83.emf
y:\/1+\/1+\/F =Jl+y









 

y

=

1

+

1

+

1

+



=

1

+

y


image6.emf









52

p ( )

17

>

p

2

>

42

p ( )

17


oleObject22.bin

image84.emf
1+J5 1+45

P—y-1=0=y= =
Y-y Y=









y2

-

y

-

1

=

0

Þ

y

=

1

±

5

2

=

1

+

5

2


oleObject23.bin

image85.emf
e” =cos@+isind









e

iq

=

cos

q+

i

sin

q


image86.emf









i

=

e

ip

2

Þ

i

1

i

=

e

ip

2

æ

è

ç

ö

ø

÷

1

i

=

e

p

2


image87.emf









1

+

i

( )

=

2

cis

p

4

æ

è

ç

ö

ø

÷


oleObject24.bin

image88.emf
2012
( )2012 (\/_c[s( jj — 2]006 ClS(5037Z') — 21006 ClS(TL') — _21006









1

+

i

( )

2012

=

2

cis

p

4

æ

è

ç

ö

ø

÷

æ

è

ç

ö

ø

÷

2012

=

2

1006cis

503

p

( )

=

2

1006cis

p

( )

=-

2

1006


oleObject25.bin

image7.emf
9(2r) 8(2r)

> >
17 17









92

p ( )

17

>p>

82

p ( )

17


image8.emf









k


image9.emf
|7-24i| _[7-24i] _J49+576 _25 _

| 443i| J4+3]  V16+9 5










7

-

24

i

4

+

3

i

=

7

-

24

i

4

+

3

i

=

49

+

576

16

+

9

=

25

5

=

5


image10.emf









z

=

r

,

q ( )


oleObject1.bin

image11.emf
2 =(r".30)









z

3=

r

3

,3

q

( )


oleObject2.bin

image12.emf









z

3


oleObject3.bin

image13.emf
30 =nr









3q=np


oleObject4.bin

image14.emf
2+ Ki









2+Ki


oleObject5.bin

image15.emf









0

£q£

90




oleObject6.bin

oleObject7.bin

image16.emf
360 =180n









3q=180n


oleObject8.bin

image17.emf
0=60n









q=60n


oleObject9.bin

oleObject10.bin

image18.emf









1

-

i

3

2

=

e

i

5

p

3


image19.emf
1-i\3










1

-

i

3

2

æ

è

ç

ö

ø

÷

13

=

e

i

5

p

3

æ

è

ç

ö

ø

÷

13

=

e

i

65

p

3

=

e

i

5

p

3

=

e

-ip

3


image20.emf
1

1
512¢" = (-512)> = (512" )° Y









512

e

ip

Þ -

512

( )

1

9

=

512

e

ip

( )

1

9

=

2

e

ip

9


oleObject11.bin

image21.emf
2









2

pi

9


oleObject12.bin

image22.emf









-

p

2

<q<

p

2


oleObject13.bin

image23.emf
in in in in

2673,267?, 263, Qe









2

e

-

ip

9,2

e

-

ip

3,2

e

ip

9,2

e

ip

3


oleObject14.bin

image24.emf
z=x+iy









z=x+iy


image25.emf
g =5+









z

=

x

2+

y

2


image26.emf
Im(z)=y









Im(z)=y


image27.emf
lZ=Im(z)+2 > X’ +y  =y+2 > x> +y =y’ +4y+4









z

=

Im(

z

)

+

2

®

x

2+

y

2=

y

+

2

®

x

2+

y

2=

y

2+

4

y

+

4


image28.emf









y

=

1

4

x2

-

4

( )


image29.emf
(2-i)" =8+3Q)(=i)* +3(2)" (—i)+(=i) =2—-11i









2

-

i

( )

3

=

8

+

3(2)(

-

i

)

2+

32

( )

2

-

i

( )

+-

i

( )

3

=

2

-

11

i


image30.emf
(1+i)" =2i









1

+

i

( )

2

=

2

i


image31.emf
2—-9;









2-9i


image32.emf
Im(2-9i)=-9









Im(2-9i)=-9


image33.emf









x12

=

1


image34.emf
(x—l)(x2+x+1)=0









x

-

1

( )

x

2+

x

+

1

( )

=

0


image35.emf









w


image36.emf
0’+w+1=0









w2+w+

1

=

0


image37.emf
—0'=w+1









-w2=w+

1


image38.emf
l+0*=-w









1

+w2=-w


image39.emf
(l—a)+w2)(1+a)—w2)=(—w—a))(—a)z—w2)=4a)3 =4









1

-w+w2

( )

1

+w-w2

( )

=-w-w

( )

-w2-w2

( )

=

4

w3=

4


image40.emf
e =cosx+isinx









e

ix=

cos

x

+

i

sin

x


image1.emf









1

2

+

i

3

2

=

cis

p

3

æ

è

ç

ö

ø

÷


oleObject15.bin

image41.emf
e ™ =cosx—isinx









e

-ix

=

cos

x

-

i

sin

x


oleObject16.bin

image42.emf









cos

x

=

e

ix

+

e

-ix

2


oleObject17.bin

image43.emf









sin

x

=

e

ix

-

e

-ix

2

i


oleObject18.bin

image44.emf
cosxsinx =

eix + e—ix

2










cos

x

sin

x

=

e

ix

+

e

-ix

2

æ

è

ç

ö

ø

÷

e

ix

-

e

-ix

2

i

æ

è

ç

ö

ø

÷

=

e

2

ix

-

e

-

2

ix

4

i


oleObject19.bin

image45.emf
(acis@)(bcis¢) = abcis(9 + q))









acis

q ( )

bcis

f ( )=

abcis

q+f ( )


image2.emf
Wy









q=

p

3


oleObject20.bin

image46.emf
(2¢is140°)(4cis65") = 8cis205









2

cis

140



( )

4

cis

65



( )

=

8

cis

205


oleObject21.bin

image47.emf
D=1(-5-3) +(-2-4)’ =64+ 36 =10









D

= -

5

-

3

( )

2

+-

2

-

4

( )

2

=

64

+

36

=

10


image48.emf
x"-2=0









x

n-

2

=

0


image49.emf
_2(_1)11 _
— _2n+1









-

2

-

1

( )

n

=-

2

n+

1


image50.emf
(

2i+i.
3i

f _(2)' + 3(2i)2(

1

;,j+ 3(2i)(

1
3

J <

1
3

]









2

i

+

1

3

i

æ

è

ç

ö

ø

÷

3

=

2

i

( )

3

+

32

i

( )

2

1

3

i

æ

è

ç

ö

ø

÷

+

32

i

( )

1

3

i

æ

è

ç

ö

ø

÷

2

+

1

3

i

æ

è

ç

ö

ø

÷

3

=-

8

i

-

4

i

-

2

i

3

-

1

27

i

=-

8

i

+

4

i

-

2

i

3

+

i

27

=-

125

i

27


image51.emf
x=[20512J*Vgﬂ*f?ﬂ{zgizJ:402+8O+16+3=501









x

=

2012

5

ê

ë

ê

ú

û

ú

+

2012

5

2

ê

ë

ê

ú

û

ú

+

2012

5

3

ê

ë

ê

ú

û

ú

+

2012

5

4

ê

ë

ê

ú

û

ú

=

402

+

80

+

16

+

3

=

501


image52.emf
l-x — iSOl — i4(125)i :i









i

x=

i501

=

i4(125)i

=

i


image53.emf
(1) (2-2i)° =2°(1+i) (1=i) (1-)=2°(1=*) (1-i) = 2" (1-)









1

+

i

( )

5

2

-

2

i

( )

6

=

2

6

1

+

i

( )

5

1

-

i

( )

5

1

-

i

( )

=

2

6

1

-

i

2

( )

5

1

-

i

( )

=

2

11

1

-

i

( )


image3.emf
3 f
eEﬂZ 3 ,71'
—e e4 — ;
e (COS£+ il
1 isin— | = 2¢?
) (1+i)









e

3

2

+i

p

4

=

e

3

2

e

i

p

4

=

e

3

2

cos

p

4

+

i

sin

p

4

æ

è

ç

ö

ø

÷

=

2

e

3

2

1

+

i

( )

2


image54.emf
a+b=3—-4i+2+5i=5+i









a+b=3-4i+2+5i=5+i


image55.emf
z=a+bi









z=a+bi


image56.emf









z=a-bi


image57.emf
7> =a*—b*+2abi









z

2=

a

2-

b

2+

2

abi


image58.emf
7 =a*—b* - 2abi









z

2=

a

2-

b

2-

2

abi


image59.emf
2474 =2a*-2b=0









z

2+

z

2=

2

a

2-

2

b

2=

0


image60.emf
Re(z)=a=4









Re(z)=a=4


image61.emf
2
2(4) -2 =0 b=1+4









24

( )

2

-

2

b

2=

0

®

b

=±

4


image62.emf
(4+4i)(4—-4i)=32









4

+

4

i

( )

4

-

4

i

( )=

32


image63.emf
4 6
—u+ul+ut—u









1

u u2

u u2

1

u

2

u

1

=

1

u2

1

u

1

-

u

u

1

u

2

1

+

u2

u u2

u

2

u

=

u2

-

u

( )

-

uu

-

u2

( )

+

u2u2

-

u4

( )

=

-

u

+

u3

+

u4

-

u6


image4.emf
2 ki










e

2

pki

17


image64.emf









u3

=

1


image65.emf
—u+uwr+ut—ub=—u+1+u—-1=0









-

u

+

u3

+

u4

-

u6

=-

u

+

1

+

u

-

1

=

0


image66.emf









z=2


image67.emf









z=i


image68.emf
p(2)=35+8a+4b+2c=0









p

2

( )=

35

+

8

a

+

4

b

+

2

c

=

0


image69.emf
p(i)=5-b+i(a—c)=0









pi

()=

5

-

b

+

ia

-

c

( )=

0


image70.emf









a=c


image71.emf









b=5


image72.emf
35+8a+20+2a:0%a=—12—1









35

+

8

a

+

20

+

2

a

=

0

®

a

=-

11

2


image73.emf









r

=

i

2


