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(~6,2)

Graphof f/

3. The function f is differentiable on the closed interval {6, 5] and satisfies f{—2) = 7. The graph of f”, the
derivative of f, consists of a semicircle and three line segments, as shown in the figure above.
{a) Find the values of f{—6) and f(5)}.
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{b) On what intervals is f increasing? Justify your answer.
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(c) Find the absolute ininimum value of f on the closed interval [—6, 5]. Justify your ANSWET.
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{d) Foreachof f”(—5) and £7(3), find the value or explain why it does not exist. .
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" 4. Attime/t = 0)a boiled potato is taken from a pot on a stove and leff to cool in a kitchen. The internal

»

temperature of the potzitbi ; 91| degrees Celsius (°C) at time ¢ = 0, and the internal temperature of the potato

& ]

i¥. greater than 27°C for all times ¢ > 0. | The internal temperature of the potato at time ¢ minutes can be

model{:d:by'the_ fanction A that satisfies the differenttal equation %Z-t{ = - %(H —27), where H({f) is |

meagsured in degM‘CeIsi‘%s and H(0) = 91. ' "

(2) Write an equation for the line tan ent to the graph of H att = 0. Use this equation to approximate ‘ilrge
internal temperature of th;potato at time(? = 3,)6— .
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{c) For ¢ < 10, an alternate model for the internal temperature of the potato at time ¢ minutes is the function

G that satisfies the differenﬁal equation %?- =—(G - 2‘?}2! 3 where G.(;f} is measured in degrees Celsins

. .4 and G(O} 91) Find an expression fcr G(f). Based on this modei what is the internal temperature of the
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5. Let f be the function defined by f (x} ‘——ﬂ——%jg
(2) Find the slope of the line éangsnt\ to the graph of fat x =3,
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(b) Find the x-coordinate of each critical point of f in the § imerv Classify each critical point as -
the location of a relative minimum, a relative maximurm, or neither. Justify your answers. :
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(c) Using the identity that W SRR T R i,evaiﬁaté js f{x) dx or show that the integral
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{d) Detenmne whether the series Z converges-or dxx’erwas Stam the conditions of th.e fest
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6. A function f has derivatives of all orders for ~1 < x < 1. The derivatives’ of f satisfy the conditions above.
The Maclaurin series for f converges to f{x) for [x] < i '

: : SR 2 3 4
v 3 e x e Y 4 ‘x x x 9y T G
{a) Show that the first fournonzero terms of the Maclauxin series for f are x — P 35 and write the

general term of the Maclaurin series for f.
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{c) Write the first four nonzero terms and the geperal term of the Maclaurin series for g(x) = J(} Fley e
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{d) Let F;,[:};} represent the nth-degree Taylor polynomdal for g about x = 0 evaluated at x = % where g I8

the funcfion defined in part (o). Use the alternating series error bound to show that
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