Mon, Jun 29, 2015 MATH 350, Midterm 2 Prof. V. Panferov
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Name: (print)

CSUN ID No. :

This test includes 8 questions (54 points in total) in the main part, and two bonus questions;
worth an extra 12 points. Please check that your copy of the test has 10 pages. The duration
of the test is 1 hour 15 minutes.

Your scores: (do not enter answers here)

1 2 3 4 5 6 7 8 9 10. | total

Important: The test is closed books/notes. No electronic devices are permitted except a
basic scientific calculator. Show all your work.

1. (6 points) Let f(z) = 4/, 2 > 0. Find the values sup f and ((i)nf) f and justify your
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2. (8 points) Find the limits of sequences, using properties of limits. Show all steps.
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3. (6 points) Find the derivative of f(z) at = =, based on the definition:

f($)=1+w, 513():3.
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4. (8 points) Formulate and prove the Intermediate Value Theorem for functions f eontin-

uous on a closed interval [a, b].
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5. (6 points) Prove that the function f(z) = zsin < is uniformly continuous on (0, 1).
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6. (8 points) (a) If f is uniformly continuous on an interval (a, b) and z,, € (a,b) is Cauchy,

prove that f(z,) is Cauchy.
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(b) Can the same conclusion be made if one only requires f to be continuous on (a,b)?
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7. (6 points) Let f(z) = sinz, T < z < 7. Use the theorem about the derivative of the
inverse function to find the derlvatlve (f~Y). What is the domain of f~*7 What is the
domain of (f~1)'?
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8. (6 points) (a) Let z > 0. Prove that ({/z)™ = {/z™ for all n, m natural. You may use
that y = /z & y™ = z and that (z™)™ = 2™ for all n, m € N. _
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z—0+ T—++400

function z —+ o= is monotone, indicate where this is used, and justify this fact.
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9. (bonus: 6 points) (a) Suppose b > 1, m € N, and

b'n.
Tp = =g n € N.
Show that the sequence z,, is increasing for n > N. Hint: look at the quotient zp41/2n
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10. (bonus: 6 points) Suppose that f is defined by

e/ >0
f(m)_{ 0, z<0.

Show that f”(0) exists and find its value.
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