Calculus — Homework 2 (Spring 2024)

1. State whether the sequence converges and, if it does, find the limit.

(a) a, = 22/n B 4100n _ n—1 n'
() an = — () an ( - )
2\" 0 1/n
(b) ap = (g) . (e) Ay :/ eQm dl‘ (h) Qp, :/ COS@x dl'.
n 0
1 1 1 3n
(c) anzy_ () an:Tﬂsin%. (i) an = (§+%) .
2. Show that if f and g grow at the same rate, then f = O(g) and g = O(f).
3. Prove the following.
(a) e* =o(e"). (c) 3z° — 10022 + 5z + 1 = O(x).

(b) In(lnz) = o(In z). (d) 27 = 0(27").

4. Evaluate the integrals.
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(b) [m xe” dx. (d) [m pr— dz.
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5. This problem shows that / f(x)dz and blim f(x) dzx are different.
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a ow that el diverges and hence that e diverges.
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lim ~_dr = 0.
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