22 October 2014 Exam 2 Review

(1) Is the given statement true or false?

(a) If f'(c) =0 then f has a local minimum or maximum at c.
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(c) If ll_l;l"ll f(z) =0 and lgr}l g(z) = 0 then
f(z) 9(z)f'(z) — f(z)g'(z)
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(2) Find ¢'(z) given that g(z) = 5% + 2% + sin 5z + sin™! 5z
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(3) Find 3—; given that z = tan®(siny + cos 2y) = E—/qq (st g+ CoiZj‘)Z’
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(4) Find f'(t) given that f(t) = (tlj.li)S
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(5) Use linear approximation or differentials to approximate 0.
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(6) Find the equation of the line tangent to the curve
y2—;cy+:r3 =4z — Ty
at the point (2, 0).

d
d d g7
an,é‘f——-(x;{*:j)*%* “ o X
4y~ 2 -3
4_1 g~ 4 -+
el:j ‘[--—'34.L+j
S T
23"7‘“’7
H ) 4-3()+0C (,‘-;_
A €2,0) - 2)y— 2+ 71




(7) A function f(z) has domain [0, c0) and has the following derivative.
£(o) = ala® ~ )~ + V) gt
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Determine the z value of every local maximum of f(z). Fol X>0
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(8) Boyle’s Law states that when a sample of gas is compressed at a constant temperature, the
pressure P and volume V satisfy the equation

PV =k
where k is a constant. Suppose that at a certain instant, the volume is 60, the pressure is

15, and the pressure is decreasing at a rate of 2 (we won’t worry about units here). At what
rate is the volume increasing at this instant? '
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(9) Suppose f and g are positive, decreasing, concave up functions on (—o0,00). What is the
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concavity of the function fg? Justify your answer.
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(10) If a resistor of R ohms is connected across a battery of 2 volts with internal resistance 100

ohms, then the power (in watts) in the external resistor is
4R
P= ——8+«.
(R +100)?

What is the miaximum value of the power?
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(11) Evaluate the following limits.
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