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3.2

Graph of 1/

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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(c) Find the absoiute minimum value of f on the closed mterval E—é 51, Justify your ANSWET.
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" 4, Attimet = 0)a boiled potato is taken from a pot on a stove and left to cool in a kitchen. The internal

»

temperature of the ;aotaib i}' 91] degrees Celsius (°C) at time ¢ = 0, and the internal temperature of the potato

¥

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

moéclﬁdlﬁy':he fanction H that satisfies the differential equation %Z% = - '—i-(ff —27), where H(f) is |

{

measured in degrees Celsius and H(0) = 91.

{(a) Write an equation for the line tangéni to the graph of H atf = 0, Use this equation to approximate ‘ihe

internal terperature of the/potato at time( = 3)€—
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by Us determine whether your answer in part (a) is an underestimate or an overestimate of the
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internal temperature of the potato at time ¢ = 3,
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{¢c) Fort < 10, an ait&nate model for the internal temperature of the potato at fiu__m ¢ mmuies is the funetion

G that satisfies the differential equation %g— =—(G - 2’1)2/ 3 where G(f) is measured in degrees Celsius

..y and\G(D) =91 Find an expression far G(rj Bascd on this 'modef What is the intemai temperaturc of the
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5. Two particles move along the x-axis. For O £ ¢ < 8, the position of particle P at time ¢ is given by
xp(t) =1In (tg‘ -2+ 10), while the velocity of particle Q at time ¢ is given by vp(f) =12 — 81+ 15,

Particle  is at position x = 3 at time 7= (.

(a) For 0 <t < 8, when is particle P moving to the left?
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(b) For 0 <t < 8, find all times ¢ during which the two particles travel in the same direction.
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{c) Find the acceleration of particle Q at time f = 2. Is the speed of particle Q increasing, decrcasmg, or
neither at time ¢ = 2 7 Explain your reasoning.
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6. Let fbe the function defined by f(x) = cos(2x) + "%,

Letfg bea Zﬁffarentiabﬂfnnction. The table above gives values of g and its derivative g’ at selected values.
of x.

Let A be the function whose graph, consisting of five line segments, is shown in the figure above.

(2) Find the slope of the line tangent to the graph of fat x = .
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(b) Let k be the function defined by k{x) = ﬁ( f(x)). Find k"(z). ) » .
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(c) Let m be the function defined by m(x) = g; > 2x) - hlx). ?ixf:?’@)*
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(d) Is there a number ¢ in the closed interval [~ 35, —3] such that g’(c} = —4 ? Justify your answer.
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