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Solutions
1.A 6.D 11.A 16. A 21.A 26.D
2.C 7.A 12.B 17.A 22.C 27.A
3.D 8.B 13.B 18.A 23.B 28.E (-2)
4.D 9.C 14.A 19.D 24.C 29.B
5.C 10.E 15.C 20.B 25.D 30.B
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3. (1-2i) +(1-2i)+2=-3-4i+1-2i+2=—6i D

2
4. Since z% = [(3—2i)x +(1 —i)y] =—4,z must be a pure imaginary number. z=3x-2xi+y—yi=
(3x+y)+(—2x—y)i Tobe pureimaginary, 3x+y=0—> y=-3x > z=(-2x—(-3x))i=xi

(xi)?=—4—>-x*=—4—>x=%2, y=F6 D

5. (x+5x-+4)(x* +5x+6) =120 = x* + 10x* +35x* + 50x~96 = (x 1) (x+6)(x* +5x+16) =0

5 39

x=1,-6,——xt——i C
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6. 11'+12'+13'+14'+15'+...+1100'—>[11+121+1321]+[14321+145321+...+14 10099 ...321}_)

[i-1+(-1)]+1(97)=95+i D
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8.Let z=2-i. ~Z=—i(2+i)=1-2 B

9, (ﬂjm :( (3+)(1-20) TO :(ﬂ)m —(1-1)"" =(-2i)>=-32i ¢
1+2i (1+20)(1-2i) 5

8i+\(8i)% —4(1)(—c) —8i+v 64+ 4c
- 2(1) - 2

10. z

Looking at the discriminant, we can find all that



we need to know pertaining to the answer choices. If c=16, we have equal roots. If ¢ >16, we

have complex imaginary roots (which eliminates choice D), but they are not conjugates since the
sign on the imaginary part is the same for both. If ¢ <16, we have pure imaginary roots, unless
¢ =0, in which case one of the rootsis real. E

11. (x+yi)(x—yi)=5+(x+y—3)i The left-hand side of the equation is real, so we get

2, .2
xry +5. (x+y)2 =x? +y2 +2xy >9=5+2xy >xy=2 A
x+y=3
R R S |
12. We are given AA=1, BB=1, and A+B=2i. Thisleadsto A :Z and B :E.
A+Bot,1_A¥B 2i
A B AB —)EZ—Zi—)ABZ—l
A+B=A+B=2i=-2i
A>+B*=(A+B) -24B=(2i)*-2(-1)=—4+2=-2 B
13. The inequalities can be written as |z—(-1+1)|<~/2 and
|z—(1+0)> 2, giving us two congruent circles of radius
V2 , one with center (-1, 1) and the other with center (1, 1). " ;,-;l-m

The common region is the shaded region in the first circle.

Our area will be TC(\/E)Z —2(%71(\/5)2 —%(«/E)ZJ=2+75. B

14. |z+1|=|z—i|—>|z—(-1)|=|z—(i)| which is the set of points equidistant from —1+0i and 0+i.
This set of points is the perpendicular bisector of the line connecting these two points, which is
the same as the perpendicular bisector of the segment joining 1+0i and 0—i. A

15. This will be the common region to y>x, x*+ y*>1, and T
y2=x, x* + y* <3.This is half the area of the annulus: /£ X \
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16. z+zi=(a+bi)+(a+bi)i=(a—b)+(a+b)i,so z+zi=(a—b)—(a+b)i =3(a—bi)+5i. Simplifying,
we have z+zi =(a—b)—(a+b)i =3a+(—3b+5)i. Setting up a system of equations, we now have
a-b=3a+0b —2a=>b . = .
— —>a=-4a-5—>a=-1,b=2 z=-1+2i,z=-1-2i A
—-a—b=-3b+5 a=2b-5
17. Using DeMoivre’s Theorem, we have
4 -5 .. -2 4 .. 4 -5
(cos2x—isin2x) (cos4x +isin4x) [(COSXHS”‘X) } [(COSXHS”‘X) }

. ) . 9 _ -
(cos3x+isin3x) (cos3x —isin3x) [(cosx+isinx)3} 2[(cosx+isinx)_3} K

%



~8-20+6-27 . \—49 .
= (cosx+151nx) =cos49x —isin49x A

1+i 1 i 1+i 0 i 10
18.A1=[, },Az{l ,},A3={ ]A‘*{ }1. A1 =4 for n=1,5,9, .., 97.

(cosx+isinx)

—-i 0 | 1 1-i 0 1
97=1+(n-1)4—>24=n-1—->n=25 A

19. 6i(—3+3)—(—3i)(4i+20)+1(12-60i)=0-12+60i+12—-60i=0 D
2 3 2 3 2 0 0

20.For n=2: p>=|® @ || @ | |7 -1 ;{ }
033 0)4- 0)3 034 -1 —® 00

For n=3: P’ =| 0® o* o |0 of o

ot + o’ +1 03(0)4+c02+1) (,0((1)4+(02+1)

= 03((04+032+1) ot +o’+1 03(034+032+1) =

oS O O
o O O
o O O

m(co4+032+1) oa(co4+032+1) o+’ +1
When n is a multiple of 3, P%=o. Among the given choices, only 44 is NOT a multiple of 3. B

21.Lettherootsbe ry, r,, and axbi. r;+r,+(a+bi)+(a—bi)=14 We know that 2<r; <3 and
5<r, <6,50 (2+5=)7<r; +1, <9(=3+6). Also considering the imaginary roots, we have

7+2a<14<9+2a—>g<a<%. aiscloseto 3. A

22. z,z, has magnitude |z,||z,| and argument arg(z, )+arg(z,). Among the choices, C is best.

X3 2+11i 3-4i 6+44-8i+33i 50+25i
23. 2 —x= . - -

= = =2+i—>2+1=3 B
X 3+4i 3-4i 9+16 25

24. If we graph the 7 points, o' and o° are conjugate pairs, w?and o are conjugate pairs, and

o’ and o*are conjugate pairs. Since we are concerned with o!, 0%, and o, we will group

them together.
1, 2, 4 .
O +0°+0 =a+bi ) )
s s . —>Za=w1+0)2+c03+034+(05+(o6=—1, since the sum of the roots is -1.
O +0°+0 =a—bi

5

o 1 . .
This gives us a:_E' Now, (a+b1)(a—b1):a2+b2:o)4+co6+oa7+co +o +0®+o +o’ +o!’

Sotte’+1+0’+1+0 +1+ 0% +0° 5 3+0t +ol + 0’ + 0t + ©° + ©° = 3+ (- 1)= 2, using sum



of roots.

N

1) 7
a?+b*=2=| = | +P* 5b*==>b="" C
2 4 2

25. z=e" is a fifth root of unity. The sum of the nth roots of unity is 1+ z+ 22+2°

Using this, we can rewrite the given expression:

ro+z"1 =0,

1+z+2°+ 234524 +42° +42° + 477 + 428 +57°

“1+z+2°+2°+52  +4+4z7+47% +47% +52%
=5+52z+52°+52° +10z*

:5(1+Z+22+23+224)

2mi 4 8mi 3mi
For n=5, 1+z+z2+23+ 2% =0. Using this, we have 5(0+Z4)=524 =5(eT) =5es =-5es

i(%+2nn)

. T, . T,
26. e =i=e —>2x=51+2mn—>x=zl+nm D

27. sin"'(A+Bi)=x+ yi — A+ Bi =sin(x + yi) =sinx cos(yi) +cos xsin(yi)
=sinxcosh y+(cosxsinh y)i
A sinxcoshy tanx

Equating the real parts and the imaginary parts, we have — = : = .
B cosxsinhy tanhy

A

28. X+l=2COS36O—)X2 —2xc0s36°+1=0

X
o4 2970 o4 2ar0_
X:200536 _\/;Lcos 36°-4 :2c0536 _2\/2cos 36°-1 — c0s36°+ lcosz36°—1

X =c0536°+5sin36° =cis36°, cis(—36°)

5 5 —i 5 ni -5 bl

x=es >x =e", x =e ™ or x=e * >x =e ",x >=e™ Usingeither,

x5+15:(—1+0i)+(—1+0i):—2. E Note: If x4+ =2cos, x"+i=2cos(ne).
b'e X x"

29. ln[—(ic055+sin5)2} —>ln[—(—cos2 5+sin? 5+2isin5c055)} —

ln[cos2 5—sin?5-2isin5cos 5} —In[cos10—isin10]— In[cos(-10)+isin(-10)]=

—In[cos(4n—10)+isin(4n—10)]=Ine* % = (4x-10)i E
_ + . J4- - i
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