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Completely factor each of the following polynomials over the complex numbers and over the real num-
bers.

1. Q (x) = x2 + 1

2. Q (x) = x4 � 16

3. P (x) = x3 + x2 + 20x+ 78 and P (�3) = 0

4. P (x) = x3 � 13x2 + 67x� 175 and P (7) = 0

5. Q (x) = x5 � 10x4 � 2x3 � 90x2 � 99x; and Q (3i) = 0

6. Q (x) = x6 � 2x5 + 11x4 � 2x3 + 10x2 and Q (�i) = 0

7. P (x) = x4 + 12x3 + 37x2 + 40x and P (�2� i) = 0

8. Q (x) = x2 � 1

9. Q (x) = x3 � 1

10. Q (x) = x4 � 1
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Answers

1. over C : (x+ i) (x� i)
over R : x2 + 1

2. over C : (x+ 2i) (x� 2i) (x2 � 4)
over R : (x2 + 4) (x+ 2) (x� 2)

3. over C : (x+ 3) (x� (1 + 5i)) (x� (1� 5i))
over R : (x+ 3) (x2 � 2x+ 26)

4. over C : (x� 7) (x� (3 + 4i)) (x� (3� 4i))
over R : (x� 7) (x2 � 6x+ 25)

5. over C : (x+ 3i) (x� 3i)x (x+ 1) (x� 11)
over R : x (x2 + 9) (x+ 1) (x� 11)

6. over C : (x+ i) (x� i)x2 (x� (1 + 3i)) (x� (1� 3i))
over R : x2 (x2 + 1) (x2 � 2x+ 10)

7. over C : (x+ 8) x (x� (�2 + i)) (x� (�2� i))
over R : x (x+ 8) (x2 + 4x+ 5)

8. over C : (x� 1) (x+ 1)
over R : (x� 1) (x+ 1)

9. over C : (x� 1)
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over R : (x� 1) (x2 + x+ 1)

10. over C : (x� 1) (x+ 1) (x+ i) (x� i)
over R : (x� 1) (x+ 1) (x2 + 1)

For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture Notes.
E-mail questions or comments to mhidegkuti@ccc.edu.
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