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Please draw a |box | around vour answers. No calculators. cell-phones, notes, ete. allowed.

1.(15pts) A candle and a vertical rod of length 10cm are standing 50cm apart on a flat surface.
If the candle is getting sinaller with a rate of lem per hour, how fast is the shadow of the vertical

rod increasing when the flame of the candle is 11cm high? [Note that the shadow of the vertical

rod is on the ground.]
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2. (4+06+4+6=20pts) This problem has unrelated parts about limit of functions. Show your work.
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(d) Find conditions on a and b so that lnn [\ x? + 2’?3 + 1 — (ar + b)] exists, i.e. is finite.
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3.(5+5+6=16pts) Calculate the following derivatives. Do not simplify vour answers.
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(c) Find ¢ at the point (1,1) on the curve given by the equation (22 + y* — 1)® — 2%% = 0.
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4.(10)pts Approximate 4 626 using llllOdrI/dtIOH (tangent line approximation).
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5; . 5x8=12pt+) Determine whether the statements below are true or false. Give your answer by
writing TRUE or FALSE.

H

4”?})_5:8(3) If f(z) and g(x) are continuous at x = a then f(g{z)) is also continuous at z = a.

PH th(b) If 11111 f(x) = lim f(2) then f(z) is differentiable at z = a.

r—a~

TP\UE (e) If f(r) is differentiable at » = a then lim f(z) = f(«).

I—a

FHLSE (d) Supposc that f(x) is differentiable everywhere. If £(0) =0, f(5) = 10 then f/(x) > 2
for all x € (0, 5).

TRUE(e) Suppose that f(z) is differentiable and the equation f’(z) = 0 has exactly one

solution. Then for any number a the equation f(x) = a has at most two solutions.
TRU E (f) The function f(x) = |x? — 1] is continuous everywhere.
!:H' L$ (g)If |f(x)] is differentiable everywhere, then f(z) is differentiable evervwhere. too.

TRuE (h) If the Mean Value Theorem holds for f{x) on [a,b], then the Intermediate Value

Theorem also holds.




6.(15pts) Find the absolute maximum and minimum of the following function f(z) on [—4,2].
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7.(2+2+2+{+4=14pts) The graph of f(x) is given below. Using this graph answer the following
questions. l
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(a) Find the domain, x-intercept(s) and y-intercept of f (z).

D omepayei|R\{oRemxindexep 55,24 1,3

—hHocept: 4[
(b) Find the asymptotes of f(z).
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(c) Is the function f(z) sy mmetn( or perlodlc’ 2.
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(d) Find the intervals of increase /decrease and local max/min points of fla).
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