Mixed Topic FRQ Homework
1.
Consider the logistic differential equation j—-: = %(6 — ¥). Let y = f{(r) be the particular solution to the

differential equation with f(0) = 8.
{a) A slope field for this differential equation is given below. Sketch possible
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solution curves through the points (3, 2) and (0, 8). I AR RN
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(Note: Use the axes provided in the exam booklet.) R NN
(b) Use Euler's method, starting at + = 0 with two steps of equal size, to L i
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approximate f(1). N Y
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(c) Write the second-degree Taylor polynomial for fabout 1 =0, anduse it b s s r v v v v o s
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to approximate f(1). L AR
(d) What is the range of f for 1 =2 0? e AN

An object moving along a curve in the xy-plane 1s at position (x(r), ¥(f)) at ime 7, where

% = sin” (1 - Ze"\] and

dy 4
dt 147

for 1 = 0. Attime ¢ = 2, the object 1s at the pont (6, =3). (Note: sin~'x = arcsin x)

{a) Find the acceleration vector and the speed of the object at time ¢ = 2.

{(b) The curve has a vertical tangent line at one point. At what fime ¢ is the object at this point?

(c) Let m(r) denote the slope of the line tangent to the curve at the point (x(r), ¥(f)). Wrte an expression for
m(7) in terms of r and use it to evaluate EIl}l':'!l:m{r}.

(d) The graph of the curve has a horizontal asymptote y = ¢. Write, but do not evaluate, an expression involving
an improper integral that represents this value c.
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Consider the differential equation e Sx° - y-2

differential equation with the initial condition f(-1) = —4.

for ¥ # 2. Let ¥ = f(x) be the particular solution to this

dy d’y
(a) Evaluate IJ; and dx—‘; at (-1, —4).

(b} 1s 1t possible for the x-axis to be tangent to the graph of f at some point? Explain why or why not.
(c) Find the second-degree Taylor polynomial for f about x = =1.

(d) 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.



The function [ 1s defined by the power series
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for all real numbers x for which the series converges. The function g is defined by the power series
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g{x}:|_£+ {2!‘!}'
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for all real numbers x for which the series converges.
(a) Find the interval of convergence of the power series for /. Justify your answer.
(b) The graph of y = f{x) — g(x) passes through the point (0, =1). Find »"(0) and »”(0). Determine whether v
has a relative minimum, a relative maximum, or neither at x = 0. Give a reason for your answer.



