Unit 6B Review:

2002
5. Consider the differential equation % ad =

(a) Let y = f(x) be the particular solution to the given differential equation for 1 < x < 5 such that the line

y = =2 is tangent to the graph of £. Find the x-coordinate of the point of tangency, and determine whether
{ has a local maximum, local minimum, or neither at this point. Justify your answer.

(b) Let y = g(x) be the‘particularsotution to the given differential equation for =2 < x < 8, with the initial
condition g(6) = —4. Find y = g(x).

1. Euler’s Method - Multiple Choice Examples
Example | 2003 BCS

5. Lety = f(x) bethe soluﬁontomediffemmialequation% =x+y with the initial condition f(1) = 2. What

is the approximation for f(2) if Euler's method is used, starting at x = 1 with a step size of 0.5 ?
a) 3 ® 5 © 6 (D) 10 ®) 12
Example 2 2008 BC7

7. Given that y(1) = -3 and % = 2x + y, what is the approximation for y(2) if Euler's method is used with a
step size of 0.5, starting at x =12 .
(A) -5 (B) -4.25 (C) -4 (D) -3.75 (E) -3.5

II. Euler’s Method — Free Response Examples
Example 1 2001 BCS partb

Let fbe the function satisfying f’(x) =—3f(x), for all real numbers x with f(1)=4 .

a) Use Euler’s Method, starting at x = /, with step size of 0.5, to approximate f(2).



Example2 2007 Form B BCS parts (c) and (d)
Consider the differntial equation % =3x+2y+]
¢) Let y= f(x) be a particular solution to the differential equation with intial condition f(0)=-2.

Use Euler’s Method, starting at x = 0 with step size of % . 1o approximate /7).

d)  Let y=g(x) be another solution to the differential equation with initial condition g(0)=k ,
where k is a constant. Euler’s Method, starting at x = 0 with step size of 1, gives the
approximation g(1)=0. Find the value of k. '

ML Logistic Growth Functions — Multiple Choice

Example I 2003 BC21
21. The number of moose in a national park is modeled by the function M that satisfies the logistic differential

equation %‘f— = 0.6M(l - 71’%)' where ¢ is the time in years and M(0) = 50. What is .lir?. M(1)?
(A) 50 (B) 200 (C) 500 @) 1000 () 2000 ‘



Example 2 2008 BC 24
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24, Which of the following differential equations for & population 2 could model the logistic growth shown in the
figure above? 3 .

(A) % = 0.2P = 0.001P"

(B) %’:- = 0.1P - 0.001P*

© % = 0,2P% - 0.001P
|

ar
®) %’;— = 0.1P? + 0.001P

Example: [1988 AP Calculus BC #43] Bacteria in a certain culture increase at rate proportional to the number
present. If the number of bacteria doubles in three hours, in how many hours will the number of bacteria triple?

3in3 2In3 In3 27 9
22 Zns n ™ L 2
A 2 B) T2 9 %2 D) "(2] E) l“[z]

Example: [AP Calculus 1993 AB #42] A puppy weighs 2.0 pounds at birth and 3.5 pounds two months later. If the
weight of the puppy during its first 6 months is increasing at a rate proportional to its weight, then how much will
the puppy weigh when it is 3 months old?

A) 4.2 pounds B) 4.6 pounds C) 4.8 pounds D) 5.6 pounds E) 6.5 pounds



Example: [1993 AP Calculus BC #38] During a certain epidemic, the number of people that are infected at any time
increases at rate proportional to the number of people that are infected at that time. If 1,000 people are infected
when the epidemic is first discovered, and 1,200 are infected 7 days later, how many people are infected 12 days
after the epidemic is first discovered?

A) 343 B) 1,343 C) 1,367 D) 1,400 E) 2,057

Example: [1998 AP Calculus AB #84] Population y grows according to the equation % = ky , where k is a constant
and  is measured in years, Ifthe population doubles every 10 years, then the value of & is

A) 0.069 B) 0.200 C) 0301 D) 3.322 E) 5.000

AP® CALCULUS BC
2007 SCORING GUIDELINES (Form B)

Question 5

Consider the differential equation % =3x+2y+1.

2 »
(a) Find %xé- in terms of x and y.

(b) Find the values of the constants a1, b, and r for which y = mx + b + ™ is a solution to the differential
equation.
(c) Let y = f(x) be a particular solution to the differential equation with the initial condition f(0) = 2. Use

Euler’s method, starting at x = 0 with a step size of -'-, to approximate f(1). Show the work that leads to

your answer.

(d) Let y = g(x) be another solution to the differential equation with the initial condition g(0) = k, where £ is
a constant. Euler’s method, starting at x = 0 with a step size of 1, gives the approximation g(1) = 0. Find the
value of k.



2013 SCORING GUIDELINES

Question 5

Consider the differential equation % = y?(2x+2). Let y = f(x) be the particular solution to the differential
equation with initial condition f(0) = -1.

(a) Find lin}) _/%nxu' Show the work that leads to your answer.
1

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

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

AP® CALCULUS BC
-2004 SCORING GUIDELINES

Question §

A population is modeled by a function P that satisfies the logistic differential equation
ar _ £(, o
di 5 12/
(a) If P(0) =3, what is ,l_i.T,P(') ?
If P(0) =20, whatis lim P(1)?
1 —oo

(b) If P(0) = 3, for what value of P is the population growing the fastest?
(c) A different population is modeled by a function ¥ that satisfies the separable differential equation

dy - ¥if . .t
¥ T 3(“ u)-
Find ¥ (¢} if Y(0) = 3.

(d) For the function Y found in part (c), what is 'lin;)'(l) ?



2002 AP® CALCULUS BC FREE-RESPONSE QUESTIONS

5. Consider the differential equation -Z—i =2y — 4x.

(a) The slope field for the given differential equation is provided. Sketch the solution curve that passes through
the point (0, 1) and sketch the solution curve that passes through the point (0, —1).

(Note: Use the slope field provided in the pink test booklet.)
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(b) Let f be the function that satisfies the given differential equation with the initial condition f(0) = L
Use Euler's method, starting at x = 0 with a step size of 0.1, to approximate f (0.2). Show the work

that leads to your answer.
AP® CALCULUS BC
2008 SCORING GUIDELINES
Question 6
Consider the logistic differential equation % - %’-(6 —y). Let y = f(¢) 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
solution curves through the points (3, 2) and (0, 8).
(Note: Use the axes provided in the exam booklet.)
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(b) Use Euler’s method, starting at 1 = 0 with two steps of equal size, to
approximate f(1).

(c) Write the second-degree Taylor polynomial for f about r = 0, and use it
to approximate f(1).

(d) What is the range of f for t 2 07




1998 BC 4 (Calculator allowed)

Consider the differential equation given by % = x—z}i ;
a) On the axes provided below, sketch a slope field for the given differential equation at the nine points
indicated.
y
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b) Let f{x) be the particular solution to the given differential equation with the initial condition A0)=3.
Use Euler’s method starting at x = 0, with a step size of 0.1 to approximate f{0.2). Show the work
that leads to your answer.

c) Find the particular solution y = f{x) to the given differential equation with the initial condition
f(0) = 3. Use your solution to find /0.2).



