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Math 131 - Dr. Miller - Exam #2 - 11/2/11
This exam is worth 100 points.

1. [18 pts - 6 each] Evaluate the following, giving each final answer as a single integer or
fraction:
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2. [8 pts| Rewrite the expression below using sigma or pi notation:
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3. [10 pts] Find an explicit, position-based formula for the sequence a, below, showing
work as needed. Specify the domain for your formula as well.
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\ N 4. [10 pis] A breeding pair of rabbits is born at the end of the year, All rabbits are fertile
) during their second and third months of life, giving birth to 3 more pairs of rabbits at
f@) ﬁ’p the end of those months. During the fourth month of life, rabbits become infertile, If
s no rabbits ever die, how many are alive at the end of s1x months’7 Show clear work. ‘uﬂ/Q
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5. For both parts of this problem, let S, be defined as follows:
Recurrence relation: S, = S, 2 — S,_3 for all integers n > 3
Initial conditions: Sp =1, 51 =1, S; =2

(a) [4 pts] Find the value of Sg. Show work. .
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M‘/p (b) /10 pts] Confirm that the sequence satisfies the equality Sy, + Sy_1 = Snes — Sp.4

&gﬁf for all integers n > 4. Show clear w01 k. (Do not use induction.)
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6. (40 points] CHOOSE T'WO of the following three induction problems to be graded for
20 points each; work them on the blank pages provided. The third problem will NOT
be graded. {No, NO bonus opportunity, and no, I WON'T just count your “best” two
out of three.)

n

Prove using mathematical induction: H Tr1 o nTT for all integers n > 1.
. 7

Prove using mathematical induction: 23“ — 1 is divisible by 7 for all integers n > 0.
n

Prove using mathematical induction: » 4(i!) < (n+ L)t + 1 for all integers n > 2.
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