Problem 1 (1.8 points) Find all the real values x and y such that
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Problem 2 (1.2 points) Choose any three of the following limits (0.4 points each) and com-
pute their value without using L’Hospital’s Rule.

. 2 B . sinz
W Jim (Va2 —a) b Jim o

. 1-— Vv 1-— .'1)2 . 22
R 4) Jisg, feos(1/)]

You can do a fourth limit. If done correctly, it will add up to 0.4 extra points to your grade.
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Problem 3 (2 points) Using the Principle of Induction, prove that for every natural number
n, 4 divides (5" — 1).

In order to obtain full credit in this problem, you must clearly verify the initial case, as well as
state the induction hypothesis, the induction step, and where you used the induction hypothesis
and the hint.

Hint. A natural number N is divisible by 4 if and only if N = 4k for some natural number &
(e.g.,0=4-0,4=4-1,24=4-6,124 = 4-31, etc.). Therefore, you need to show that for every
n > 0, there exists a natural number £k such that 5" — 1 = 4k or, equivalently, 5" =4k + 1.
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