Mu Alpha Theta National Convention: Denver, 2001
Complex Numbers Topic Test — Mu Division

. Evaluate: (5+2iv/3) - (4+3i)+(6-2i+/3)— (-3+i/3)

(A) —12+3i (B) 15+ (1- 2¢/3)i
(C) —8+(2-+/3)i (D) 10— (3++/3)i (E) NOTA

. 1f x=4+i, y=5-3,and z=7+4i ,what is X%

yX
15+ 9i 89-31i 249 13+12i
A) — B C) — D E) NOTA
(A) 17 (B) 17 ©) 2 (D) 5 (E)
29
. Evaluate: Y (ni")=
n=1
(A) 14115 (B) 12— 8 (C) 22+ 28i (D) —-12+22i  (E) NOTA
 Findagif 2ATOB=31-3
A-B=5+I
(A) 24-8 (B) 10+i (C) 13+ 4i (D) -12+5  (E) NOTA
2+i 3
. Evduate: i ‘
1-2i -4
(A) 5+i (B) 3-2i (C) 1-4i (D) 2+6i (E) NOTA
. Evauate: (2+2i)°
(A) 512 (B) —512i (C) -512 (D) 512i (E) NOTA

. Evaluate: (1-i)*(1-i+/3)°
(A) 64—64i4/3 (B) 64+64i4/3 (C) —64—64i/3 (D) —64+64i+/3 (E) NOTA

57

. Which of thefollowing isequal to 4e 3 ?

(A) cis 60° (B)4cis60°  (C)cis120° (D) 4cis120°  (E) NOTA
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2
3ed x8e”
p

6e3

9. BEvauate:

47

(A) 4e3 (B) 2¢” (C) 4e 3 (D) 33 (E) NOTA
10. What is the norm of 15+ 20i ?

(A) 20 (B) 25 (C) 30 (D) 35 (E) NOTA
11. Find the sum of an infinite geometric serieswhose first termis 2—i and common ratio iSIE .

(A) 2 (B) 2-i (C) 2+i (D) i-2 (E) NOTA

12. Which of the following are subsets of the real numbers?
I. the imaginary numbers
Il. theintegers
I11. the complex numbers
V. theirrational numbers

(A) Il only (B) I & 111 only
©) &IV only D) I, 11, & 1V only (E) NOTA

13. For what values of x does 3x® +11x* + 7x+3=07

A 3 ~1+iv2 ®) -3 ~1+i/2 © -3 ~1+42 D) S’iZI\/E (E) NOTA
3 3 3 3
14. Which of the following is a quadratic equation with roots 4+ 4i ?
l. x*-8x+32=0
Il. X* +16x-16=0
I, 3x* —24x+96=0
(A) I only (B) 1l only (©) 11 only (D)1 & Il only (E) NOTA
15. How many complex roots does f(x)=4x® +2x? —3x have?
(A) 1 (B) 2 (©) 3 (D) 4 (E) NOTA
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16. What is the sum of the complex roots of f(x)=3x*-7x+127?

7 7
(A) T (B) 3 (©) -7 (D) 7 (E) NOTA

17. What is the product of theroots of f(x)=2x>+ x* +16x—-97?

9 9
O (B) 16 © 1o (D) -8 (E) NOTA

18. What is the sum of the squares of the roots of x* +8x+24=07?

(A) 10 (B) 16 (C) -24 (D) -10 (E) NOTA
19. What is the sum of the reciprocals of the roots of 2x® + x* —6x+7=07

6 6 7 7
(A) 2 (B) —= © 5 (D) "5 (E) NOTA

20. A complex number z has the following property: when it israised to the sixth power it is
(17-3i) greater than when it is raised to the seventh power. Let A be the number of
complex numbers with this property. Let B be the sum of all the complex numbers with this
property. Let C bethe product of all the complex numbers with this property. What isthe
valueof A+ B+ C?

(A) 4-3 (B) —8+3 (C) 12-3i (D) -9+3 (E) NOTA

21. Given that i + 3isaroot of x* —kx* + mx—5=0 where k and m are rea numbers, which of
the following are roots?
. 1

. 1
2
.1-3

(A) Il only (B) 11 only (©1&lllonly (D)Il&Illonly (E) NOTA

22. The equation x> + kx+y =0has — 2+ 5i asone of itsroots. What is the value of y?

(A) 29 (B) 58 (C) -116 (D) cannot be (E) NOTA
determined
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23. What is the polynomial of smallest degree (with aleading coefficient of 1) that has roots 2-i
and 5?

(A) x*-9x* —15x—-25=0 (B) x*—x*+12x+15=0
(C) x* —(7-i)x+10-5=0 (D) X*+(4-3)x+9+2i =0 (E) NOTA

24. Which of the following are possible values for x, if x° =647?
. 1+i

1. i—+/3
1. 1-i+/3

(A) I only (B) 11 only (C) 1l only (D) 11 & T only (E) NOTA
25. What is the sum of the square roots of — added to the sum of the cube roots of i?

(A) -2i (B)O ©i (D) 2i (E) NOTA
26. What real value(s) of b will ensurethat x2 - b ix—2 = 0 has one real root?

(A) O (B) £2./2 (©) V2 (D) no real value (E) NOTA
27. How many of the following expressions are equivalent to Euler’ s number?

. coshl+snhl

1. e +1
[Il. cosl+isinl
V. 4arctan 1

(A) 0 (B) 1 (C) 2 (D) 3 (E) NOTA

28. The hyperbolic sine of the square root of negative one is equal to which of the following?

(A) —isinl (B) isinl (C) —sini (D) sini (E) NOTA
29. What is the largest magnitude of a solutionto x* —x* —2x-12=07

(A) 3 (B) 3+ 2+/3 (C) 2410 (D) 742 (E) NOTA
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30. What is the measure of the smaller angle in the complex plane between the position vectors
of the points 4+2i and 3—i?

(A) arctan2+arctan3 (B) %
(C) arctan3—arctan?2 (D) &cten3 (E) NOTA
arctan2

31. A teacher placed an equation of the form x* + bx+ ¢ = Oon the board to be solved. Joe
miscopied the value of c and got 4+i J3astheroots. Jim mi scopied the value of b, resulting
inrootsof +2i. If Julie copied the problem down correctly, what should she get for roots?

(A) 4+i/2 (B) 4+24/3 (C) 3+i/2 (D) 4+2i/5  (E) NOTA

32. If thefirst term of a geometric sequenceis 1 and the fifth term is 16, which of the following
could be the value of the fourth term?
l. 4
1. 4i
. -8
V. 8i

(A) Il only (B) 111 only ©)1&lIlonly (D) &IVonly (E) NOTA

33. What is the new vector formed when the vector in the complex plane from the originto 5—i
isrotated 45° clockwise about the origin?

(A) 24/2-3iv/2 (B) 1-5i (C) 2J/3-i\14 (D) 3-i17 (E) NOTA

34. Solve for z over the complex numbersif z*— z/3=1i.

J3-i 2+i J3+i 2+i
(A) ZG{T,T} (B) Ze{ 5 ,T}
© ZE{\E+(12—\/§) | 2;} o) ZE{(2+\;§)+i’(x/§—22)—i} © NOTA

35. Solve for z over the complex numbersif z* +3iz° —(4+i)z*> -3iz+3+i =0.

(A) ze{l,-1,1-2i, -1-i} (B) ze{l,—i,1+2i,-1-i}
(C) ze{l,-1,1-i,-1-2i} (D) ze{l,-1,1+2i,1-i} (E) NOTA
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36. Itisgiven that 1+i isaroot of the equation z* + (a+2i)z+5+ib=0 wherea and b arereal.
Determine the sum of a and b.

(A) -4 (B) -3 (C) -2 (D) -1 (E) NOTA

37. For which of the following values of zis z' =—-17?
. e2
. e”

_z
. e 2

(A) I only (B) Il only (©) 111 only (D)1 & Il only (E) NOTA

38. Which of the following are elements of the imaginary numbers?
I
. 4-3i

. J-e

(A) I only (B) 11 only ©)1&llonly (D)I&lllonly (E) NOTA
39. Which of the following isequal to In(-x), where x is a positive real number?

(A) Inx+ 37 (B) ilnx (C) izInx (D) i(lnx+7z)  (E) NOTA

40. A weight is connected to a spring and damper such that y"+5y'+7y =0, where y(t) isthe
position of the weight at a given time relative to its equilibrium position. Which of the
following is a possible equation for y(t)?

(A)%ezco{ ] (B) 4e 2 su(f}

© Z’ 2 co{ztj (D) 7e 2 cos(—tj (E) NOTA
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