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Math 082 & 083 Combined
COMPLEX NUMBERS

MATH 083
Negative numbers do not have square roots in the real number system, but there is a “larger” number system designed so that negative numbers do have square roots.  That system is called the complex number system.  It makes use of the number i, which is defined to be the square root of -1.

Def.:  i is the unique number for which
i = 

and
i2  =
       .

Exercise 1:  Express 
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Exercise 2:
Express 
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Exercise 3 (Section 7.7 #2):  Express 
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Exercise 4 (Section 7.7 #6):  Express 
[image: image12.wmf]20

4

-

 in terms of i.



[image: image13.wmf]20

4

-

   =

Def.:  A complex number is a number that can be written in the form

, where a and b are real numbers.
Exercise 5 (Section 7.7 #20):  Simplify, writing the answer in a + bi form.


(2 – 4i) – (2 – i)   =

Exercise 6:  Simplify, writing the answer in a + bi form.


(-2 + 6i) + (7 + 8i)   =
Exercise 7:  Simplify.
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Exercise 8:  Simplify.
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Note:  As long as it’s not the case that both a and b are negative, then 
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.  That is why, in Exercise 8 above, we did not and could not first multiply -49 and -25 and then apply the square root to the product.

Exercise 9 (Section 7.7 #28):  Simplify, writing the answer in a + bi form.


5i(4 – 7i)   =

Exercise 10:  Simplify, writing the answer in a + bi form.

(-4 + 5i)(3 – 4i)   =

Exercise 11 (Section 7.7 #32):  Simplify, writing the answer in a + bi form.
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Def.:  The complex conjugate of a + bi is

    .
Exercise 12:  For each of the following complex numbers, give its complex conjugate.
	complex number
	
	complex conjugate

	3 + 4i


	(
	

	-8 – 6i


	(
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Exercise 13:  Simplify 
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, writing the answer in a + bi form.
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Exercise 14:  Simplify 
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, writing the answer in a + bi form.
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Exercise 15:  Fill in the following table, giving the values of i raised to various powers.
	
[image: image27.wmf]1

i

 =


	
[image: image28.wmf]5

i

 =


	
[image: image29.wmf]9

i

 =



	
[image: image30.wmf]2

i

 =


	
[image: image31.wmf]6

i

 =


	
[image: image32.wmf]10

i

 =



	
[image: image33.wmf]3

i

 =


	
[image: image34.wmf]7

i

 =


	
[image: image35.wmf]11

i

 =



	
[image: image36.wmf]4

i

 =


	
[image: image37.wmf]8

i

 =


	
[image: image38.wmf]12

i

 =




Exercise 16 (Section 7.7 #78):  Evaluate 
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Exercise 17:  Evaluate 
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Exercise 18:  Evaluate 
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Exercise 19 (Section 7.7 #84):  Evaluate 
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	Math 083 Homework
	Section 7.7
	Pages 466 – 467

	1 – 7 odd, 19 – 83 odd, 95 – 103 odd


Exercises with Section and Problem number references are taken from Intermediate Algebra, Fifth Edition; Elayn Martin-Gay; Pearson/Prentice Hall; © 2009.  They are included as examples similar to assigned odd-numbered homework problems.
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