SOLUTIONS

1.B

b
9]

N
> r

©
9]

10.E

11.D

12.B

13.C

14.B

15. A

16.D

17.A

18.C

19.C

20.D

21.E

22.B

23.A

24.D

25.C

26.B

27.C

28.D

29.B

30.B



1. lizmg, (Z%2 =zl +1) =4 -3)?>-J(@?*+(-3)2+1
Z—2L—51
lim (z2—-|z|+1)=(16—-24i—9)—-5+1
z—-2-31
lim (z%2—|z|+1) =3-24i

z—2-31

Hence the answer is B

2.Inz = ln(eaebi)
Inz =In(e®) + ln(ebi)

Inz = In(e®) + bi

V3
6 = arctan(\/g) =I

3
|2v3 + 6i| = 4V3

b
tanf = - =
a

In(2V3 + 6) = In(4v3) + 5

Hence the answer is D

1
3.§|Z| =|z—3|

%\/x2+y2=\/(x—3)2+y2
i(x2+y2)=x2—6x+9+y2
x2 +y? = 4x? — 24x + 36 + 4y?
0 = 3x% — 24x + 36 + 3y?
0=x%—8x+12+y?

—12 = (x2 — 8x) + y?

—12+ 16 = (x — 4)? + y?
(x—6)2+y?=4

A=4nm

Hence the answer is C



cis 195°
" cis75°

= cis(195° — 75°) = cis(120°)

cis 195°
cis 75°

= cis(120°)

cis195° _ iv/3-1
cis75° 2

Hence the answer is B

F)=(B)D) O

Hence the answer is C

6. By definition {2, i, 2i} is a solution set. Hence f(—i) = f(—2i) = 0 because complex roots occur in
pairs

let f(x) =ax®+bx*+cx3+dx?+ex+f

f) =@ -2)(*+ D> +4)

flx) =x>—2x* +5x3—10x2+ 4x -8
a+b+c+d+e+f=1-2+5-10+4-8=-10

Hence the answer is A

7.V=6x V=4 = iV6-iVa
V=6 x V=4 = -2/6

Hence the answer is A

8. The n'™ roots of complex numbers are denoted as follows:

. 1 1 0+2kn . . [0+2kn
(rcis @)n = rn|cos|——) + isin ,wherek =0,1,2,3,4,..,n—1
n

n

This gives n complex nt" roots of unity. All the roots have a magnitude of 1.



. S . . 2T
Each root lies on the unit circle and the angle between any two consecutive roots is -

The roots are evenly spaced around the unit circle.

2n — 360° — Qo
n 40

The roots are 0°,9°,18°,27°,...,9(40 — 1)°

The roots in quadrant Il are 99°,108°, ... 171° because points on axes do not lie in any quadrant
99 =9(12—-1)and 261 =9(20—1)
There are roots for k = 12,13, 14, ..., 20 or 9 roots in Quadrant Il

Hence the answer is C

Nz1222324] = 1211122123 |24]
1(6 + 20)(3 + 4i)(4 + 81)(1 — 20)| = [(6 + 20)[|(3 + 4D)|1(4 + 8| (1 — 20)|
1(6 + 20)(3 + 4i)(4 + 8i)(1 — 2i)| = (V40)(V25)(v80)(V5)
1(6 + 20)(3 + 4i) (4 + 8)(1 — 20)| = (2v/10)(5)(4V5)(V5)
1(6 + 20)(3 + 4i)(4 + 8)(1 — 2i)| = (10v10)(20)

|(6 + 20)(3 + 4i)(4 + 8i)(1 — 2i)| = 200V10

Hence the answer is B

8

10. (23 - 20)° = 47 (2 - 1)

(2v3 - 20)° = 48 (cis -2’

(2V3 - 2i)° = 48 cis -2

(2v3 - 2i)° = 48 cis 2
(2v3 - 2i)° = 4% (Z205) = 215(-1 + iv3)

Hence the answer is E

a0 S-S W A0
[ [ 3] =30 4 —i _[9 3i—4 10
—=2i 4112 i 3

2 8+4i 10

Hence the answer is D



12.d = /(6 —2)2+ (=5—3)2 =80 = 4V/5

Hence the answer is B

13. This is analogous to the point (2,2i) and the origin; translating the graph left 2 units and down i unit
to obtain (0,1) and (—2, —i) respectively.

(2 + 20)[cis(60°)] = (2 + 2i) (% + z?)

(2 + 2D)[cis(60°)] =1+ iV3+i—+3

(2 + 20)[cis(602)] = (1 —V3) +i(1 +V3)

Translating the point 2 units left and i unit down > (1 —v3) + i(1 +v3)

Hence the answer is C

14. The determinant of a triangular matrix is the product along the main diagonal
D=3)4i+ 1)1+ 20
D=3)4i—-8+1+2i)
D =18i-21

Hence the answer is B

15. 6 + 0i and 0 + 8i are the foci of the ellipse, so 2c = 10. We also have 2a = 26. Thus the

... 5
eccentricity is E

Hence the answer is A

16. From above, we can see that b = 12. So the areaismab = 156w

Hence the answer is D

17. (cis 25°)(2 cis 95°)(cis 210°) = 2 cis 330°

ed*tbt — gl cigp

e® =2 = eln2
T

p=-"C

6

11m.

(cis 25°) (2 cis 95°)(cis 210°) = '™ 6 |

Hence the answer is A



18. I is not true because the logarithm of z is in base 10 and not base e
Il is true because |z|? = zZ
Il is the parallelogram law and true

Hence the answer is C

19. f(x) = x% — 4x* + 3x2 — 12
fO) =EH0? -9+ —4)
) =(x*+3)(x*-4)
There are four nonreal roots

Hence the answer is C

20. Let z = a + bi, then
zZ = a® + b? and
Im(z?) = Im(a® + 2abi — b?) = 2ab

az+b2:%and2ab=‘/?E

po L L
a0 =37~ Vs

Factorsof 18 are 1, 2, 3,6, 9, 18
&) + (@) #3

(& () =

1 i
Z__3+ﬁ
1 1 V623
V6 V3 6

Hence the answer is D

21. 2,75 — 2375 = (1 + 50)(2i — 6) + (1 + 50 (—6 — 20)

2475 — ZgZ; = (2i — 6 — 10 — 30i) + (=6 — 21 — 30 + 10)
247y — ZaZp = (—28i — 16) + (4 — 320)
247y — ZaZp = (—16 — 28i) + (4 + 32i)



ZaZp — ZgZp = —12 + 4i
This is in Quadrant 2, so the argument is T — arctan G)

Hence the answer is E

22. 75—z, = (1 =5i) + (=6 —2i) = =5 —7i
|Zg—2zp| = V25 + 49 = /74

Hence the answer is B

23.2,+ 74z, =1+ 5i— (1 —-51)(—6 —21)

Zqg+ 742, =1+ 5i—(—6—21+ 30t — 10)
Zg+ZqZp =1+ 5i——-16 + 281
Zg+ 742, =1+ 50— (=16 — 28i) = 17 + 33i

Hence the answer is A

54, e(3ln2+i%”) _ 8ei4?n
(3mz+i) _ g cis(240°)

e(3ln2+i4?n) _3g (_ 1+2i\/§) — 443

Hence the answer is D

— aq . — (Tl—l)
25.§ o given an = a;7
2
S =
1-(-3)
_ 6
T 3+2i
6 (3-2i 18-12i
S = 3+2i (3—21’) T 13
12
Im(S) = —E

Hence the answer is C

26. The n'" roots of complex numbers are denoted as follows:

1 1
. - = 0+2km .. 0+2kn
(rcis O)n = rn [cos ( ) + lSll’l(

n n

)], wherek =0,1,2,3,4, ...

This gives n complex nt" roots of unity. All the roots have a magnitude of 1.



Each root lies on the unit circle and the angle between any two consecutive roots is f

The roots are evenly spaced around the unit circle.

cis (15(x°)) = (cis (x°))15

(cis (x°))15 =-1
T+2(O _ 18040 _ 400

There are 15 evenly spaced roots beginning with the principle root x = - 5

2m _360° _ o0
n 15
The roots in Quadrant | are 12°,36°,60°, 84°

Hence the answer is B

27. Since the distance between (6 + 0i) and (0 + 8i) is 10. The equality is only satisfied when z lies on

the segment between those 2 points.

Hence the answer is C

28.

7450 _ 7+5i (2+i) _ 14+7i+10i-5
2—i  2—-i \2+i) 4+1

7450 _ 9+17i
2-i 5

Hence the answer is D

29. Letx = — 55
i+— £
61+W
_ 5
X = Gitx
x*>+6ix=5

x2+6ix—5=0
(x+i)x+5i)=0
x =—1I andx = —5i

So all possible values of x? are —1 and —25.

Hence the answer is B

30. i2020 — (_1)1010 =1

Hence the answer is B






