MATH 1210 Assignment 2 17R-T2

This assignment is optional and does not need to be handed in. Attempt all questions,
write out nicely written solutions (showing all your work), and the solutions will be posted
on Fri, Feb 24, 2017, at which point you can mark your own work. If you have any questions
regarding differences between what you wrote and what the solution key says, please contact
your professor. At least one question from this assignment will be found on Quiz 2.

1. Simplify and express the complex numbers in Cartesian form
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2. Simplify and express the complex numbers in polar and exponential forms using the
principal value of the argument 6, 6 € (—7, 7]
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3. Find all solutions of the equation

2+ 22 +1=0.

4. Find all solutions of the equation z® = —1. Express your answers with the argument

between —7 and 7.

5. Find all solutions of the equation z* = i.

6. Let z; and 29 be 2 complex numbers. Show that

21+ 20 =21 + 2o

7. Let z be a complex number. Using mathematical induction prove that

2t =7" for allm > 1.

8. Consider the following polynomial P(x) = z° — 22* + 423 4 22* — 5z.
(a) Verify that 14 2i is a root of P(x) = 0.
(b) Find all the roots of P(x) = 0.

(c¢) Factor P(x) into the product of real linear and irreducible real quadratic factors.



9. (a) Show that (x — i) and (z — 1) are linear factors of
zt —2(144)2® + dix® +2(1 — i)z — 1 = 0.
(b) Factor the polynomial z* — 2(1 + ¢)x® + 4iz* + 2(1 — i)z — 1 in linear factors.

10. Consider the following polynomial
P(z) = 2° — 112* + 4323 — 732% + 562 — 16.

(a) Show that P(x) can be rewritten as P(z) = Q(z)(z —4) and P(z) = T(x)(z — 1)
where Q(x) and T'(x) are polynomials in z. Give the degree of Q(z) and T'(x).

(b) Show that 4 is a root of multiplicity 2 of P(z).
(c) Factor P(z).

11. For each of the following polynomials:
Ps(x) = 62° + 72* — 132 — 8522 — 50z

Py(x) = 2" 4 32° + 32" + 32° + 62° + 62" + 42° + 62° + 62 + 2

(a) Use Descartes’ rules of signs to state the number of possible positive and negative
zeros of the polynomial;

(b) use the bounds theorem to find bounds for zeros of the polynomial;
(c) use the rational root theorem to list all possible rational zeros of the polynomial;

(d) use this information to find all the zeros of the polynomial.

12. Let
4 0 —1 5 2 6 1 3
A= —12,B:B _21],0:Ef§},pz 1 0 1|,E=|-11 2
2 1 3 2 4 5 1 3

Evaluate each of the following expressions or explain why it is undefined.
(a) (2DT — E)A

(b) (4B)C + 3B

(c) DT(4ET) — 4(ED)T



