April 22

For time 7 >0, the position of a particle traveling along a

line is given by a differentiable functions. Ifs is increasing
for 0 <t <2 and s is decreasing for > 2, what is the total

distance the particle travels for 0 <z <5?
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April 22

Students will verbally explain how to

solve problems using calculus
(using the words:
integral, derivative, slope, etc...)
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Graphof g
5. The function g is defined and differentiable on the closed interval [-7, 5] and satisfies g(0) = 5. The graph of
¥ = g’(x), the derivative of g, consists of a semicircle and three line segments, as shown in the figure above.
(a) Find g(3) and g(-2).
(b) Find the x-coordinate of each point of inflection of the graph of y = g(x) on the interval -7 < x < 5.
Explain your reasoning.
(c) The function h is defined by h(x) = g(x)— %12. Find the x-coordinate of each critical point of h, where

—7 < x < 5, and classify each critical point as the location of a relative minimum, relative maximum, or
neither a mini nora Explain your
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Graphof

4. The continuous function f is defined on the interval —4 < x < 3. The graph of f consists of two quarter circles

and one line segment, as shown in the figure above. Let g(x) = 2x + J’(:ﬂl) dr.

(a) Find g(-3). Find g’(x) and evaluate g(-3).

(b) Determine the x-coordinate of the point at which g has an absolute maximum on the interval —4 < x < 3.
Justify your answer.

(c) Find all values of x on the interval —4 < x < 3 for which the graph of g has a point of inflection. Give a
reason for your answer.

(d) Find the average rate of change of f on the interval —4 < x < 3. There is no point ¢, -4 < ¢ < 3, for

which f’(c) is equal to that average rate of change. Explain why this statement does not contradict the
Mean Value Theorem.
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“The function g is defined and differentiable on the closed interval [, 5] and satisies £(0) = 5. The graph of
v=gla. & hown in
(@ Find g(3) and g(-2).

(b) Find the x-coordinate of cach point of inflection of the graph of v = g(x) on the interval ~7 < x < 5.
Explain your reasoning.
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“T<x<s, po
ncither a minimum nor a maximum. Explain your reasoning.

© e=5+[le0d=s+ T2 1iuses (0) = 5
, 4 3 'u-nm
g2=5+[ g d=5-7 lL1:e2)

(b) The graph of = g(x) bas points of inflection at x = 0, x =2,
and x = 3 because g’ changes from increasing fo decreasing at
=0 and =3, and ¢’ changes from decreasing to increasing at
£=2

{ 1 identifies x = 0,2,3
1 : explanation

© Hx)=glx)-x=0=gx)=x

Onthenterval 2< £ <2, &(x)

On his interval, &/(x) = & when x = V2.

The only other solution 0 g(x) = x is x =3

W(x) = g'x) =% >0 for 05 x <\
g(x)-xS0 for Z<xs5

¢ h has a relative maximum at x = V2, and / has neither
 miniamum nor a maximum at 3 = 3
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1 identifies x = V2,3

1 - answer for V2 with analysis
1:answer for 3 with analysis
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Question 4

‘The continuous function / is defined on the interval ~4 < x < 3,
‘The graph of / consists of two quartercircles and one line
segment,as shown in the figure above.

Lot ()= 24 [/ .

(a) Find g(-3). Find /(x) and evaluate g(-3).

(b) Determine the -coordinse ofthe pint st which ¢ has an
bsolte maximum o th interval —4 % £ % 3
Jusify your answer.

©) Find all values of x on theinerval —4 < <3 for which

the graph of ¢ hasa point of inflection. Give a reason for
your answer.

(@) Find the average rate of change of / on the interval

45 x5 3. There s no point ¢, 4 < ¢ < 3, for which /'(c) is equal fo that average rae of change.
Explain why this statement docs not contradict the Mean Value Theorer.

N =24 f(-H)=2

(b) (%)= 0 when f(x) = 2. This occurs at x

e 8 i
F()>0for—4<x<Fand gx)<0for <<l

2
5
st e s .

#(x) = f'(x) changes sign only at x = 0. Thus the graph
of ¢ has a point of inflection at x = 0.

(@ The average rate of change of / on the interval —4 < < 3 is
[O)-sch 2
EET= R
"o apply the Mean Value Theore, f must be differntiable:
atcach pointin the inerval —4 < x < 3. However, / s not
differentiable at x =3 and x = 0.
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[ 1 consides () = 0
3: 1 1: identifies interior candidate
I acer with jostifstion

1 - answer with reason

1 average mate of change:
1 : explanation
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Graph of v
4. A squirrel starts at building A at time ¢ = 0 and travels along a straight, horizontal wire connected to
building B. For 0 < ¢ < 18, the squirrel’s velocity is modeled by the pi ise-li function defined
by the graph above.

(a) At what times in the interval 0 <t < 18, if any, does the squirrel change direction? Give a reason
for your answer.

(b) At what time in the interval 0 < ¢ < 18 is the squirrel farthest from building A ? How far from
building A is the squirrel at that time?

(c) Find the total distance the squirrel travels during the time interval 0 <t < 18.

(d) Write expressions for the squirrel’s acceleration a(r), velocity v(f), and distance x(r) from
building A that are valid for the time interval 7 < ¢ < 10.
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Question 4

A squirrel building A attime 1 =0

straight wire connected to building 8. For 0 <1 < 18, the

squirrel’s velocity is modeled by the piccewise-linear function

defined by the graph above.

() Atwhat times in the interval 0 < £ < I8, if any, docs the
squirrel change direction? Give a reason for your answer,

(b) At what time in the inferval 0 < 1 < I8 s the squirre]
farthest from building A ? How far from building A is the
squirrel at this time?

(¢) Find the total distance the squirrel travels during the time interval 0 < ¢ < I8,

(d) Write expressions for the squirrel’s acceleration a(), velocity v(1), and distance x(r) from building A that
are valid for the time interval 7 <1 < 10.

(a) i 2 12 s-values
This oceursat £ =9 and ¢ = 15. 1 explanation
(6) Velocity is Oat 1 =0, =9, and ¢ =15, " { 1 identifies candidates
11 answers
15| 140- 84410290
18| 0+ 210115
‘The squirel is farthest from building A attime 1 =9;
its greatest distance from the buildin is 140.
() Tho total distance traveled is J‘:\.mm =140450 425 =215 1+ answer
W@ For7<i<lo, uu,:%;oﬂlz.m [ 1eat)
PR
ME)=20-100:=7) = =100 +90 220
W= 20=120
2
)= 7Y+ [ -1 +50) o
=120+ (o5 +o0u)[
= =507 + 90t - 265
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