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9] 1. (a) Prove the following, using induction, for all n > 1:

n(3n+1)

24+54+8+--+(Bn—-1)= 5

2] (b) Write 24548+ .-+ (3n — 1) in sigma notation.
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[8] 2. Find all complex numbers z such that z* = —4 + 4+/3i. Express your answer(s)
in exponential form.
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[6] 3. Consider the polynomial P(z) = 3z°%+ 122° — 4 2% + 172% + 5.
(DO NOT ATTEMPT TO FACTOR THIS POLYNOMIAL)

(a) Apply Descartes rules of signs to P(z). Be specific about what information
it gives.

(b) Apply the bound theorem to P(x). Be specific about what information it
gives.

(c) What are the possible rational roots of P(x)? Include any information from
part a and/or part b.
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[7] 4. Given that 1 — i is a root of P(x) = 3z% — 823 + 122% — 8z + 4,
express P(z) as a product of linear terms.
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[8] 5. Given uw = [3,4,—1] and v = [~2,3,7] and 6 is the angle between them.
(a) Find the value of cosf. (do not simplify)

(b) Find a non-zero vector that is orthogonal to both @ and .



