Chapter 8 FRQ Classwork

1.
A population is modeled by a function P that satisfies the logistic differential equation
P _ E( - ﬁ}
dr 5 127

(a) If P(0) =3, whatis lim P(r)?
[—pea
If P(0) =20, whatis lim P(r) ?

[ —sea
(b) If P(0) = 3, for what value of P 1s the population growing the fastest?
{c) A different population 1s modeled by a function Y that satisfies the separable differential equation

ﬁ_l(,_L}
dr ~ 5\ 12/

Find ¥(r) 1f ¥{0) = 3.
(d) For the function ¥ found in part (c), whatis lim ¥{z7) 7
f—yen

2.
Consider the function f{x) = — I P where £ 1s a nonzero constant. The derivative of [ 1s given by
x° = kx
' k—2x
f(x] - 5 E
{x - .Erx]
(a) Let £ =3, sothat f(x)=— ] = Write an equation for the line tangent to the graph of f at the point
X = 3x
whose x-coordinate 15 4.
(b) Let £ =4, sothat f(x)= 3 ! . Determine whether f has a relative minimum, a relative maximum, or
x —dx

neither at x = 2. Justify your answer.

(c) Find the value of & for which f has a critical point at x = —5.

(d) Let £ = 6, sothat f(x)=— I . Find the partial fraction decomposition for the function /.
X —bx

Find [ f(x) dx.



Consider the differential equation % = y*(2x +2). Let ¥ = f(x) be the particular solution to the differential

equation with initial condition f(0) = —1.

(a) Find lim M Show the work that leads to your answer.
—0 SN X

(b) Use Euler’s method, starting at x = 0 with two steps of equal size, to approximate [ [%]

(c) Find y = f(x), the particular solution to the differential equation with initial condition f(0) = -1.

Let f be the function defined for x > 0, with f(e) = 2 and f”, the first derivative of f, given by f’(x) = x*In x.
(a) Write an equation for the line tangent to the graph of [ at the point (e, 2).
(k) Is the graph of [ concave up or concave down on the interval | < x < 3 7 Give a reason for your answer.

(c) Use antidifferentiation to find f{ x).



