KOC UNIVERSITY

FALL 2016 MATH 102
Midterm 11 December 17, 2016

Duration of Exam: 90 minutes

INSTRUCTIONS: Calculators are not allowed. No books, no notes, and talking al-
lowed. You must always explain your answers and show your work to receive full
credit. Use the back of these pages if necessary. Print (use CAPITAL LETTERS) and

sign your name, and indicate your section below.

Name, Surname: —— *Z E \&

Signature: Ebe bt

Section (Check One):

Section 1: A. Erdogan (08:30, Tu. Th.) .
Section 2: A. Erdogan (10:00. Tu. Th.) —

| PROBLEM POINTS SCORE
1 8
2 7
3 15
4 15
) 35
6 25
TOTAL | 105 (5 pts. bonus)




1. (8 points) Evaluate lim z'/0-+)
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2. (7 points) Let f(z) be a differentiable function such that f(0) =2 and f'(z) > 1 for all

x > 0. Show that f(z) >z + 2 for all + > 0 (Hint: Use mean value theorem).
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3. (15 points) Let F(z) = f In(t? + 1)dt
et

(a) (8 points) Find the derivative of F(r)
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(b) (7 points) Does F'(z) have an absolute maximum on the interval [1, 00)? Justify your

answer.
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4. (15 points) Find all points (z,y) satisfying y* — r? = 1 and 0 < & < 3 that are farthest

away from the point (2,0).
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5. (35 points) Let f(z) =2 + =

(a) (2 points) Find the domain of f(x).
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(b) (2 points) Find the x and y intercepts of f(x) if they exist.
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(c) (3 points) Find the horizontal and vertical asymptotes of f(x) if they exist.'
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(d) (3 points) Compute f'(x) and f”(z).
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(e) (10 points) Find the intervals on which f(x) is increasing or decreasing; and the
intervals on which f(z) is concave up or concave down.
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(f) (7 points) Determine the local extreme values; and the inflection points of f(z) if they
exist.
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(g) (8 points) Sketch the graph of f(x).
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6. (20 points) Evaluate the following integrals. -1
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