AP CaLcurLus AB Homework 0430d
Dr. PauL L. BAILEY Wednesday, April 30, 2020

Problem 1. Let f be a function that is eeufimuaus.on the interval [0,4). The function f is twice differentiable
except at z = 2. The function f and its derivatives have the properties indicated in the table below, where
DNE indicates that the derivatives of f do not exist at x = 2.

x 0 |0<z<l
f(z) || -1 | Negative
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(a) For 0 < z < 4, find all valui of x at which f has a relative extremum. Determine whether f has a

relative maximum or minimum at each of these values. Justify your answer.
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(b) On the axes provided, sketch the graph of a function that has all the characteristics of f.
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Problem 1 (continued). Let f be a function that is continuous on the interval [0,4). The function f is
twice differentiable except at x = 2. The function f and its derivatives have the properties indicated in the
table below, where DNE indicates that the derivatives of f do not exist at x = 2.

i L& B D 2<z<3| 3 |3<x<4

/{” 05 0l 0<z<l |1
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values of z at Whlch g has a relatrve ‘extremum. sDetermine whether g has a relative maximum ora
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(d) For the function g defined in part (c), find all values of z, for 0 <z < 4, at which the graph of g has = : .
a point of inﬂegglon Justify your answer. /
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Problem 1. Two particles move along the z-axis. For 0 < ¢t < 8, the position of particle P at ti

Dr. PauL L. BAILEY Wednesday, April 30, 2020
given by zp(t) = In(t? — 2t + 10), while the velocity of particle @ at time ¢ is given by fug { 15
Particle @ is at position x = SW_;-D. ‘,Je KMQ U ? ',’3 wae i ?FQ"
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(b) For 0 <t <8, find all times ¢ during which the two particles travel in the same direction.
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Problem 1. Two particles move along the z-axis. For 0 < t < 8, the pos tnfpthtt etis
gvnby:cp()éé — 2t + 10), while the velocity of pa rticle Q at time ¢ is given by vg(t) = t? — 8t 4 15.

Particle @ is at tion 2 =5 at time { = 0. e ——et

()Fndth celeration of particle @ at time ¢ = 2. Is the speed of particle @ increasing, decreasing, or
either ttrr t = 27 Explain your reasoning.
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(d) Find the position of particle @ the first time it changes direction.
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Question 4
% 0 0<x<l 1 l<x<?2 2 2<x<3 3 3<x<4
f(x) =] Negative 0 Positive 2 Positive 0 Negative
f'(x) 4 Positive 0 Positive | DNE | Negative -3 Negative
x| = Negative 0 Positive | DNE | Negative 0 Positive

Let / be a function that is continuous on the interval [0, 4). The function £ is twice differentiable except at x = 2. The

function f and its derivatives have the properties indicated in the table above, where DNE indicates that the derivatives of f

donotexistat x = 2.

(a) For 0 < x < 4, find all values of x at which f has a relative extremum. Determine whether f has a relative maximum
or a relative minimum at each of these values. Justify your answer.

(b) On the axes provided, sketch the graph of a function that has all the characteristics of f.
(Note: Use the axes provided in the pink test booklet.)

X
(c) Let g be the function defined by g{x) = L f{(t) dt on the open interval (0, 4). For

0 < x < 4, find all values of x at which g has a relative extremum. Determine whether g has a
relative maximum or a relative minimum at each of these values. Justify your answer.

(d) For the function g defined in part (c), find all values of x, for 0 < x < 4, at which the graph of g has a point of
inflection. Justify your answer.

(a) f has arelative maximum at x = 2 because f” changes from 5. { 1 : relative extremum at x = 2
positive to negative at x = 2. | 1 : relative maximum with justification
(b) l:pointsatx =0,1, 2,3
v 5. and behavior at (2, 2)
4 :

1 : appropriate increasing/decreasing

and concavity behavior
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© gx)=f(x)=0atx=13. 1:g'(x) = f(x)
g’ changes from negative to positive at x =1 so g has a relative I : critical points

Wl

minimum at x = 1. g’ changes from positive to negative at x = 3 1 - answer with justification

so g has a relative maximum at x = 3.

(d) The graph of g has a point of inflection at x = 2 because g’ = f~ B { lig=2

changes sign at x = 2. 1 : answer with justification
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Question 5

. 2t -2 2(t-1)
a) xplf) = =
@ () P2 -2t+10 £ -2t+10

t> =2t +10 > 0 forall

Xp()=0> =1
xp(t) <0 for 0 <¢ < 1.

Therefore, the particle is moving to the left for 0 < ¢ < 1.

(0) vo(r) = (1= 5)(t - 3)
v()=0=>1t=31=5

ol + vpll)

0 1 8 ¢
# 0 = 0 & vo(?)

0 3 5 8 1

Both particles move in the same direction for 1 < ¢ < 3 and
5 <t <8 since vp(t) = xp(t) and v, (#) have the same sign
on these intervals.

(©) ag(t) =vp(t) =2t -8
ap(2)=2-2-8=—4

ap(2) <0 and vy(2) =3 >0

At time ¢ = 2, the speed of the particle is decreasing because
velocity and acceleration have opposite signs.

(d) Particle Q first changes direction at time ¢ = 3.

x9(3) = 5g(0) + [ vo(t) de =5 + [ ~ 81 +15) dr

=3
:5+[1r’—412+151‘] =5+ (9= 36+ 45) = 23

=
2 =0
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Note: 1/2 if only one interval with

’

[

1

1 xp(2)
1 : interval

1 : intervals
I - analysis using vp () and vy (1)

analysis

Note: 0/2 if no analysis

dg (2
: speed decreasing with reason

: antiderivative
: uses initial condition
: answer
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