APR STUDENT PACKET

AP Review 17: Mixed Review 2

AB/BC Calc 2010 #2 Calc Ok
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A zoo sponsored a one-day contest to name a new baby elephant. Zoo visitors deposited entries in a special box
between noon (f = 0) and 8 P.M. (¢ = 8). The number of entries in the box ¢ hours after noon is modeled by a

differentiable function E for 0 <t < 8. Values of E(t), in hundreds of entries, at various times ¢ are shown in
the table above.

(a) Use the data in the table to approximate the rate, in hundreds of entries per hour, at which entries were being
deposited at time 7 = 6. Show the computations that lead to your answer.

8
(b) Use a trapezoidal sum with the four subintervals given by the table to approximate the value of %Io E(t) dr.
8
Using correct units, explain the meaning of %J‘o E(t) dt in terms of the number of entries.

(c) At 8 P.M., volunteers began to process the entries. They processed the entries at a rate modeled by the function
P, where P(t) = > — 302 + 298¢ — 976 hundreds of entries per hour for 8 <t < 12. According to the model,
how many entries had not yet been processed by midnight (¢ = 12) ?

(d) According to the model from part (c), at what time were the entries being processed most quickly? Justify

vour answer.
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BC Calc 2010 #5 No Calc (BC ONLY)

Consider the differential equation % =1-y.Let y = f(x) be the particular solution to this differential

equation with the initial condition f(1) = 0. For this particular solution, f(x) <1 for all values of x.

(a) Use Euler’s method, starting at x = 1 with two steps of equal size, to approximate f(0). Show the work
that leads to your answer.

(b) Find lim M Show the work that leads to your answer.

x—1 -1

(¢) Find the particular solution y = f(x) to the differential equation % =1- y with the initial condition
f)=o0.
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The function f has a Taylor series about z = 2 that converges to f(z) for all z in the interval of
(n+1)!
3"
(a) Write the first four terms and the general term of the Taylor series for f about z = 2.

convergence. The nth derivative of f at z = 2 is given by [ (2) = for n > 1, and f(2)=1.

(b) Find the radius of convergence for the Taylor series for f about z = 2. Show the work that leads to
your answer.

(c) Let g be a function satisfying g(2) = 3 and g'(z) = f(z) for all z. Write the first four terms and
the general term of the Taylor series for g about z = 2.

(d) Does the Taylor series for g as defined in part (c) converge at £ = —2? Give a reason for your answer.
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Homework
As usual, try the problems without notes, then score yourself using the videos and scoring
guides. Make corrections in a different color and then fill out the score report form. Email me
more your work with corrections. AB Test Takers need to on do the first TWO FRQs. BC Test
Takers, need to do the LAST THREE FRQs. You may do the first, if you wish.

AB Calc 2007 #6 No Calc (AB ONLY)

Let f be the function defined by f(x) = kvx —In x for x > 0, where k is a positive constant.
(a) Find f'(x) and f*(x).

(b) For what value of the constant k does f have a critical point at x = 1 ? For this value of k, determine
whether f has a relative minimum, relative maximum, or neither at x = 1. Justify your answer.

(c) For a certain value of the constant k, the graph of f has a point of inflection on the x-axis. Find this
value of k.
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Let f be the function defined by

JrF1 for0<z<3
f(z)=ls—z for 3 <z <5.
(a) Is f continuous at z = 37 Explain why or why not.

(b) Find the average value of f(z) on the closed interval 0 < z < 5.
(c) Suppose the function g is defined by
( {kJa:—-i-l for0<z <3
g(z) =

- mr+2 for3<z <5,

where k and m are constants. If g is differentiable at £ = 3, what are the values of k and m ?
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A function f has derivatives of all orders at x = 0. Let P,(x) denote the nth-degree Taylor polynomial
for f about x = 0.

(@) Itis known that £(0) = 4 and that Pl(%) — -3, Show that £'(0) = 2.
(b) Itis known that f"(0) = ~2 and f"(0) = §. Find B(x).

(c) The function % has first derivative given by A'(x) = f(2x). It is known that 4(0) = 7. Find the
third-degree Taylor polynomial for 4 about x = 0.
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The derivative of a function f is given by f’(x) = (x—3)e* for x > 0, and f(1) =7.

(a) The function f has a critical point at x = 3. At this point, does f have a relative minimum, a relative
maximum, or neither? Justify your answer.
(b) On what intervals, if any, is the graph of f both decreasing and concave up? Explain your reasoning.

(c) Find the value of f(3).
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