AP CaLcuLus AB Homework 0423d
Dr. PauL L. BAILEY Thursday, April 23, 2020

Problem 1. Consider the differential equation —=

(a) On the axes provided, sketch a slope field for the giver differential equation at the six points lecated

I ; !
(b) Let y = f(x) be the particular solution to the given differential oquat ion with the initial condition
f(2)=3. Write an equation for the line tangent to the graph of y = ) at = 2. Use your equation
0 approx1mate f(2.1).
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Dreblem 2. At the beginning of 2010, a landfill contained 1400 tons of solid waste. The increasing function

hpdels the total amount of solid waste stored at the landfill. Planners estimate that W will satisfy the
1

7 (W 300) for the next 20 years. W is measured in tons, and ¢ is measured
in years from the start 6t 2010,

N AW
~ differential equatlon\ T

(a) Use the line tangent to the graph of W at ¢t = Q to approximate the amount of solid waste that the

1
landfill contains at the end of the first 3 months of 2010 (time ¢ = Z)
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(b) Find —- 0 in terms of W. Use e
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to determine whether your answer in part (a) is an underestimate

or an over cstlma‘ro of the amount of SOhd waste that the landfill contains at time t = 1
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Question 4

2

Consider the differential equation L .
dx  x-—1

(a) On the axes provided, sketch a slope field for the given differential equation at the six points indicated.

(b) Let y = f(x) be the particular solution to the given differential equation with the initial
condition f(2) = 3. Write an equation for the line tangent to the graph of y = f(x) at x = 2.
Use your equation to approximate f(2.1).

(¢) Find the particular solution y = f(x) to the given differential equation with the initial condition f(2) = 3.

(a) | 1 :zero slopes
" 1 : nonzero slopes
o X
1 2
dy 3%
by = = =9
| (x, y)=2, g 2l

An equation for the tangent line is y = 9(x —2) + 3.

‘%MW
f@2NH=9(21-2)+3=39
(c) Lz dy = . ]_ 7 dx ‘ 1 : separation of variables « ‘
Y 2 : antiderivatives . i
L dy = f ! dx  5:9 1:constant of integration and |
2 x -1 | "y o 0% i
Y ‘ uses initial condition
2 In|x -1]+C 1 : solves for y
y s
—% =Ihh2-1|+C = C= —% Note: max 3/5 [1-2-0-0] if no constant

1 1 of integration
——=lInjx-1|-=
y 3

| Note: 0/5 if no separation of variables

yzl_‘—
j—ln(x——l)

Note: This solution is valid for 1 < x < 1+ ¢'/3.
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Question b

At the beginning of 2010, a landfill contained 1400 tons of solid waste. The increasing function W models
the total amount of solid waste stored at the landfill. Planners estimate that W will satisfy the differential

equation an _ 2L5(W —300) for the next 20 years. W is measured in tons, and ¢ is measured in years from

dt
the start of 2010.

(a) Use the line tangent to the graph of W at ¢ = 0 to approximate the amount of solid waste that the landfill

contains at the end of the first 3 months of 2010 (time ¢ = %).

2 2
) Find 2 in terens of W, Use L.
2

dt dt

an overestimate of the amount of solid waste that the landfill contains at time ¢ = L

to determine whether your answer in part (a) is an underestimate or

7

(c) Find the particular solution W = W () to the differential equation &y 21_5(W —300) with initial

condition W (0) = 1400.

dr

awl| 1 a0y = L ~300) =
@ Gr| =55 07(0)~300) = 55(1400 - 300) = 44
The tangent line is y = 1400 + 441.
1 1) _
W(Z) ~ 1400 + 44(2) = 1411 tons
2
& L LAV _ 1 _300) and ¥ 2 1400

a2 25 dr 625
2

5
Therefore d ZT > 0 ontheinterval 0 <t < —1—
dr 4

The answer in part (a) is an underestimate.

aw 1 .
(C) E— = 2—5(W - 300)

| e
fW—3oodW_fz_5d[
ool = L
In|W = 300| = 5t + C
In(1400 - 300) = 5=(0) + C = In(1100) = C

1
==
W =300 =1100e25 |

dt

5. lzdlatrfo
1 : answer

2

dwW
23 Cd?
1 : answer with reason

et N

. <
: separation of variables.
: antiderivatives...
: constant of intEgratio—n
: uses initial condition

()]

: solves for W -

Note: max 2/5 [l—rl -0-0-0] if no constant of
integration
Note: 0/5 if no separation of variables
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Problem 1. Let f be a continuous function defined on [—4, 3] whose graph, consisting of three line segments
and a semicircle centered at the origin, is given below.

Graph of f
Let g be the function given by g(z / f)de. .

(a) Find the values of g(2) and g(—2). = «

Ko %'e ;? shy;b?g( D=0,
=,(00)+ LP)y

= i

(b) For each of ¢'( and(%:%) find the value or state that it does not exist.
5)7 L.
g'c) = |



Problem 1 (continued). Let f be a continuous function defined on [~4, 3] whose graph, consisting of three
line segments and a semicircle centered at the origin, is given below.

A2 L

(-4, 1y

Graph of f
Let g be the function given by g(z / f

(c) Find the z-coordinate of each point at which the graph of g has a horizontal tangent line. For each of .
these points, determine whether ¢ has a relative minimum, relative maximuni, or neither a minimum
nor a maximum at the point. Justify your answers.
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(d) For -4 < <3 Qld all values of # for which the graph of g has a point of inflection. Explain your

reasoning. g(? S [/\-“') a !acql MW{WMW
ot~ x -
+ x
We Kwow @aa "
The wznaa\; ‘:Aaz/wm?ps nt * 3¢
%1! &IMM%S w‘M Yt X So .
ol changes Livertor, From ‘MMW

Cj_ Ape veusty to

oY
This @ CLuid A

+o ﬁeééw‘uy

ﬁ.crmw‘m
4 X= »..,2)0, \



AP® CALCULUS AB

2012 SCORING GUIDELINES

Question 3

Let f be the continuous function defined on [—4, 3]

whose graph, consisting of three line segments and a
semicircle centered at the origin, is given above. Let g

be the function given by g(x) = lef'(t) dr.

(a) Find the values of g(2) and g(-2).
(b) For each of g'(=3) and g”(-3), find the value or
state that it does not exist.

(¢) Find the x-coordinate of each point at which the ™ h
graph of g has a horizontal tangent line. For each _

(.

NPAN
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Graph of [

of these points, determine whether g has a relative minimum, relative maximum, or neither a minimum nor

a maximum at the point. Justify your answers.

(d) For -4 < x <3, find all values of x for which the graph of g has a point of inflection. Explain your

reasoning.

@ g@2)=]

©) FEI =TS =13 = 2,
£ =1x) = &) =r3)=1_

(c) The graph of g has a horizontal tangent line where
g'(x)= f(x)=0. Thisoccurs at x = -1 and x = 1.

g'(x) changes sign from positive to negative at x = —1.

Therefore, g has a relative maximum at x = —1.

g’(x) does not change sign at x = 1. Therefore, g has

neither a relative maximum nor a relative minimum at x = 1.

(d) The graph of g has a point of inflection at each of

x=-2, x=0, and x =1 because g”(x) = f'(x) changes

sign at each of these values.
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1: considers g'(x) = 0 &

3: 2 l:x=—-landx=1 .
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1 : answers with justifications

. { 1 : answer -
1 : explanation.
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