Spring 2015

MATH 34001 (Fundamental Concepts of Algebra

MWEF 11:00 Dr. Kracht
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Name: %t 7 Score: /100

Exam 2: Friday, April 10, 2015

To receive full credit, show all work necessary to justify answers and all steps of proofs clearly, in logical sequence,
using notation developed in class. Reference properties and theorems explicitly where needed. Write proofs in
complete sentences (with proper capitalization, punctuation, subject, verb, etc.). Introduce notation with “Let”
statements and quantify all variables. Partial credit will be given only for significant progress toward a solution.

No calculators or other electronic devices are permitted. No books or notes are permitted.

1. (3 pts) (Complete the following using set notation.)

e Tarb’ | A bR md 7= 7

2. (4 points) Order the sets C,IN,Q,R, W, and Z from “smallest’ to “largest” by containment.

Nngg}Zg&g ,RQ ¢

3. (6 pts) Let z € C.

(a) How are z and —z related geometrically?

They are neflectiome weress Ebe
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~Z = —a-ba
(b) How are z and Z related geometrically? atbr
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(c) What does |z| represent geometrically?
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4. (13 points) Let z = 5 i. Find each of the fol-
lowing. Write answers in standard form, simpli-
fied.

2.
a) Re(z) = —
(a) Re(z) =

(b) Im(z) = —4

Z = ?'.- '
(c) 5+1
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(e) the additive inverse of z
2 -
z S

(f) the multiplicative inverse of z

[#]”

5. (10 points) Perform the indicated operations,
writing your answers in standard form.

(a) (=7 +2i) — (5—4i) + (1 — 8i)

= ((3-sH) F (2 H4 —£)T
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6. (7 points) Write z =7 — 7i in polar form, using the principal value of the argument.
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7. (7 points) Write z = 41/5 [cos (—%T) +isin <—7§)} in standard form, simplified.
E h\I :
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8. (10 points) Let z =6 (cos g + ising) and w = 5 <<:os?7I +isin —32) Write in exact polar form,

simplified. (/4"@ %
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= 3 [aos 3rr+327r>+ 15m(37r+32"]

= 3 [609 (35 )-P v §Ih{ 3:rr _7 3[009 ('%f) +1’SM/-%K)]

0 = t— [aos (-E)r isni{“?;)j

O = (4) [eos (647 w4 5m (4 5)]
— _L. [005 (g'rr) + -:,Sma((rr)]
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9. (10 pts) Find all pairs of real numbers (x,y) satisfying:

(2x 4+ 1) (x — 3i) = 35+ 2yi
(2 +3)+ (=bx +x)7 = 357 2y
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10. (10 points) Show that if z is a complex number, then Z = z.

B Lt 26@, Sy Z=arbi where «b¢ > Tl

?(a*b{)
- (a —bi) (defe of tmplex Uhjuf)bto)
= atha (def2 of Crmplex omiusats)
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11. (10 points) Using the definition of C (including the definitions of addition and multiplication in C) and
the algebraic properties of the field R of real numbers, prove that C is closed under addition.

Proef Lot 2weC. Then 2= arbd and W=c+ds, for some
a,b, e, cR. We have
2+W=< (atbr) +(e+di)
= (a+e) + (brd)v
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Snte R 75 closed

12. (10 pts) Let z € C. Prove that if (2)2 = 72, then z is either real or pure imaginary.

Proot. et 2 &4, Say g= a+br where ab e R . Suppose
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