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7.1 MODELING SITUATIONS WITH DIFFERENTIAL EQUATIONS

1. Match each situation with the differential equation that describes the

relationship.
dP k dP dP dP
dt 12 dt dt dt

a. The rate of change of a jogger’s position, P (in meters), with
respect to time ¢ (in minutes), is directly proportional to the time .

b. The rate of change of a jogger’s position, P (in meters), with
respect to time ¢ (in minutes), is directly proportional to the
sguare root of the time 1.

c. The rate of change of a jogger’s position, P (in meters), with
respect to time ¢ (in minutes), is directly proportional to the
square of the position P.

d. The rate of change of a jogger’s position, P (in meters), with
respect to time ¢ (in minutes), is directly proportional to the
reciprocal of the square of time .

2. The amount of money in a savings account is measured by B(t) over
time ¢, in years. The rate of change of the amount of money is directly
proportional to the square root of the amount in the account. At =16
years, the amount of money in the account is $250,000 and is increasing
at a rate of $750 per year. Model this situation with a differential
eguation.
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7.2 VERIFYING SOLUTIONS FOR DIFFERENTIAL EQUATIONS

1. Match each differential equation with its possible solution.

%=y y =v2x’
%zbcy y=¢"

%=ex_y y=3ex2

Zi - 3;62 y = In(e* + €2 = 1)

2. Ify= —» prove that the following equation is true for x # 0.
X

4 3 / 3y
y+—=y-—==0
X X

7.3 SKETCHING SLOPE FIELDS

1. Match each differential equation with the appropriate slope field.

dy_3 dy dy . dy
- —=c — =SI1nXx E—

dy _
dx dx dx dx

dx

X

0
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2. Sketch the slope field for

bt bong
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7.4 REASONING USING SLOPE

1. Mark each statement as true or false in regards to the slope field for
dy

= XV.
dx Y

a. Every slope in Quadrant | will be positive.

b. Every slope in Quadrant lll will be negative.

c. The slope along the x-and y-axes will be 0.

2. For the slope field below, write three observations about the graph, and
then use your observations to circle the differential equation that
represents the slope field.
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3. For the slope field ofd—=y (x— 1), describe where the slopes would be
X
negative.

7.6 FINDING GENERAL SOLUTIONS USING SEPARATION OF
VARIABLES

1. Of the following differential equations, circle those that can be solved
using separation of variables.

d e* d
y= —y=x+y

dx \/§ dx
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M A TH

d dy 1+si
Yo Y _ sin x
dx dx yZ—y

2. Match each differential equation on the left to the associated general
solution on the right.

d 3 2

dx 3 2

d

& _* In|y| =In|x|+C
dx y?

d 3
== iyl =% +c
dx x 3

3. The function L(r) models the level of skill a person has acquired at time ¢,

dL
with - =2(100 — L) forr > 0 and 0 < L < 100. Use separation of variables
to show that L(r) = 100 — ¢~ 2~C.

7.7 FINDING PARTICULAR SOLUTIONS USING INITIAL CONDITIONS
AND SEPARATION OF VARIABLES

1. For the following differential equations, use the initial condition to find
the particular solution.

dH
a. E=H+1,H(O)=1,H(l‘)>0

© Krista King Math - Please do not share online. Requires license for classroom use.




Lunta ki AP® Calculus AB Ultimate Review Packet
AT Unit 7 Study Guide

dA
C. — =2ar,A(3) =9x
dr

2. For 0 <t <50, the rate of change of lizards on a sidewalk in Florida at

dA t
time r days can be modeled by t = \/A_. The number of lizards atr =0 is
e

0. Find A(?).

7.8 EXPONENTIAL MODELS WITH DIFFERENTIAL EQUATIONS

d 1
1. If d_y = gy, complete the following table, rounding each value to the
X

nearest thousandth.

X y dy/dx
0 e 0.906

2. A population triples every 50 years. The rate of the population’s growth

can be modeled by A = kP for 0 <t <500, where k is some positive

constant, ¢ is measured in years, and P represents the population at time
t. Solve for P(y) if the population at r = 0 years is 100.
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