Period 3, May 7, 2025
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(c) The grain in the silo is spoiling at a rate modeled by w(r) = 32 - :sin[%J. where w(t) is measured in

\

cubic feet per minute for 0 < ¢ £ 8§ minutes. Using the result from part (b). approximate the amount of

unspoiled grain remaining in the silo at time t = 8.
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(d) Based on the model in part (c), is the amount of unspoiled grain in the silo increasi
time t = 6 7 Show the work that leads to your answer.
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2. A snail is traveling along a straight path. The snail’s velocity can be modeled by v(1) = l.4|n(l + 12) inches
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per minute for 0 < ¢ < 15 minutes. Q(T) = V=17 /4T aT: a_ﬂ

(a) Find the acceleration of the snail at time t = 5 minutes. % [ VCT>> — L C 77
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(b) What is the displacement of the snail over the interval 0 £ ¢t < 15 minutes?
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(c) Atwhattime £, 0 < ¢ < 15, is the snail’s instantaneous velocity equal to its average velgcity over the
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(d) An antarrives at the snail’s starting position at time ¢ = 12 minutes and follows the snail’s path. During
the interval 12 < ¢ < 15 minutes, the ant travels in the same direction as the snail with a constant
acceleration of 2 inches per minute per minute. The ant catches up to the snail at time ¢ = 15 minutes.
The ant’s velocity at time ¢ = 12 s B inches per minute. Find the value of B.
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3. The function g is defined on the closed mlervul [—4, 8]. The graph of g consists of two linear pieces and a

semicircle, as shown in the figure above. Let f be the function defined by f(x) = 3x + J.() (1) dt
@lweyS inves

(a) Find f(7) and f'(7).
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(b) Find the value of x in the closed interval [ 4, 3] at which f attains its maximum value. Justify your
answer. .
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4. Let f be the function defined by f(x) =
I +x~

the horizontal line y = 3, as shown in the figure above.
(a) Find the area of R.
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5. Let R be the shaded region bounded by the graph of f and
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(b) Write, but do not evaluate, an integral expression for the volume of the solid generated when R is
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rotated about the horizontal line y = 7.
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(c) Let h(x) be the vertical distance between the point (x, f(x)) and the horizontal line y = 3. Find the rate of
change of h(x) with respectto x at x = 2.
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5. During a chemical reaction, the function y = f(t) models the amount of a substance present, in grams, at

= ScbsTance Present
time ¢ seconds. At the start of the reaction (t = 0), there are 10 grams of the substance present. The function

T=o Y=/0O

- - : . dy
v = f(t) satisfies the differential equation E = - 0.02_\*2.

(a) Use the line tangent to the graph of y = f(t) at t = 0 to approximate the amount of the substance
remaining at time ¢ = 2 seconds. =/o
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(b) Using the given differential equation, determine w r the graph of f could resemble the following
graph. Give a reason for your answer.
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(¢) Find an expression forfy¥= f(t) by solving the differential equauon —_ = 0.02.\-2 with the initial

condition f(0) = 10. a\p}( B} ,%/T
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(d) Determine whether the amount of the substance is changing at an increasing or a decreasing rate. Explain
your reasoning.
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6. Consider the curve given by the gquau()n {({\-\ y) = 3 + cos y. For all points on the curve, =
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(b) For S <y<7. there is a point P on the curve through which the line tangent to the curve has slope 1.

Find the coordinates of the point P. acx ,.o) =3 ¥ 50
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(d) Let y = f(x) be a function, defined implicitly by 2(x — y) = 3 + cos y, that is continuous on the closed
interval [2, 2.1] and differentiable on the open interval (2, 2.1). Use the Mean Value Theorem on the

interval [2, 2.1] to show thatl—ls <f(2.1) - f(2) < é _J/)’; F/y\) "‘/:()\3 )
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