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3. The figure above shows the graph of the piecewise-linear function f. For ~4 < x £ 12, the function g isdefined
by glx) = [ F(0) &
y 8(x)= [ 70)
(a) Does g have arelative minimum, a rélative maximom, or neither a? Justify vour answer.
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(b) Does the graph of g have a point of inflection af x = 4} Justify youranswer.
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{c) Find:the apsolute minimum vaiuﬂ and-the ansolute maximum walne of g on the interval 4 Lx£12.
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(@) For -4 x £ i2 find a]lmtervais for which g\a) < O
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dy 2 1

4. Consider the differential equation == = 3 — =3

dx 2

2 3
(a) Find -i—; in terms of x and y.

oty _ - LA
v el

(b) Let y = f{x) be the particular solution to the given differential equation whose graph passes through the
point (-2, 8). Does the graph of f have a relative minimum, a relative maximum, or neither at the
point (-2, 8} 7 Justify your answer.
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(c) Let y = g(x) be the particular solution to the given differential equation with g(—1) = 2. Find

lim _ng);Zz . Show the work that leads to your answer.
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(d) Let y = h(x) be the particular solution to the given differential equation with /(0) = 2. Use Euler’s
method, starting awith two steps of equal size, to approximate h(1}.
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) 5. The inside of a funnel of height 10 inches has E}'ﬁ;}ag cross sections as shown in the figure above. At height 4, .
: the radius of the funnel is given b)i r= %(3 + }1.7'} where 0 £ k <10, The units of » and £ are inches. 2
: o g
3 (2) Find the average v:alue o\f" the radius of the funnel, E
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(b) Find the volume of the funnel.
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(¢) The funmel contains liquid that is draining from the bottom. At the instant when the height of the liquid is

-mc,hes, :ho-f the surface of the liquid is decreasing at %m{c of —-‘ inch per seccn@ At this
instant, what is thefrate of change of the height\of the hqu;d with respect to time?
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'6. The fimction f has a Taylor series about x =1 that converges to f{x) for all x in fhe interval of convergence.

. _ i

Itisknown that f{i)=1 F{§= —%, and the nth degivative of f at x =1 is given by 7 = (-1 (n 1)
forn 2> 2.

(2) Write the first four nonzero terms and the general term of the Taylor series Tor f ghout x = 1.
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(b) The Taylor series for f about =1 has aradms of convercrence of 2. Find the interval of convergenc .
Show the work that leads to your answer.
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(¢) The Taylor series for f about x = 1 can be used to represent (1.2} as an alternating series. Use the first
fhree nonzero terms of the alternating series to 2pproximate f(1.2). :

FoLyd 2 Tc2) X
R TdR I Q,TL{'. (1.2-1)

A

(d) Show tbat the approximation fo:.md in parz {c) is within 0.001 of the exact vaiue of F{1.2). o
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