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Caren rides her bicycle along a straight road from home to school, starting at home at time ¢ = 0 minutes
and arriving at school at time ¢ = 12 minutes. During the time interval 0 < ¢ < 12 minutes, her velocity
v(¢), in miles per minute, is modeled by the piecewise-linear function whose graph is shown above.
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(a) Find the acceleration of Caren’s bicycle at time ¢ = 7.5 minutes. Indicate units of measure.

@@ a(1.5)=v(1.5)= % =les/minute2
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(b) Using correct units, explain the meaning of Io |v(¢)| dt in terms of Caren’s trip. Find the value

of [ “[v(t)| .

) I . [v(¢)| dt is the total distance, in miles, that Caren rode

during the 12 minutes from ¢ = 0 to ¢ = 12.

12 2 4 12
jo [v(t)| dt = Iov(t) dt—J'2 v(t)dt+j4 v(t) dt
=02+0.2+1.4 =1.8 miles
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(c) Shortly after leaving home, Caren realizes she left her calculus homework at home, and she returns to
get it. At what time does she turn around to go back home? Give a reason for your answer.
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(d) Larry also rides his bicycle along a straight road from home to school in 12 minutes. His velocity is
modeled by the function w given by w(t) = %sin(%t), where w(t) is in miles per minute for

0 < ¢ <12 minutes. Who lives closer to school: Caren or Larry? Show the work that leads to your

® [ ;2|v(t)| dt is the total distance, in miles, that Caren rode

during the 12 minutes from ¢ = 0 to ¢ = 12.

12 2 4 12
jo [v(2)| dt = jo w(t) dt — Iz v(t) dt + L v(t) dt
=02+ 0.2+ 1.4 = 1.8 miles I l.l.

12
(d) jo w(t) dt .,arly lives 1.6 miles from school.

12 . .
jo v(t) dt .Za.rcn lives 1.4 miles from school.
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Question 3

Mighty Cable Company manufactures cable that sells for $120 per meter. For a cable of fixed length, the
cost of producing a portion of the cable varies with its distance from the beginning of the cable. Mighty

reports that the cost to produce a portion of a cable that is x meters from the beginning of the cable is
6vx dollars per meter. (No

(a) Find Mighty’s profit on the sale of a 25-meter cable.
30
(b) Using correct units, explain the meaning of I ’s 6vx dx in the context of this problem.

(c) Write an expression, involving an integral, that represents Mighty’s profit on the sale of a cable that
is k£ meters long.

(d) Find the maximum profit that Mighty could earn on the sale of one cable. Justify your answer.
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(a) Find Mighty’s profit on the sale of a 25-meter cable.

- n

Mighty Cable Company manufactures cable that sells for $120 per meter. For a cable of fixed length, the
cost of producmg a pomon of the cable varies with its dnstance from the begmmng of the cable. Mighty

— Change

Receivd — Cosd = Cost

(a) @FaHD = 120 - 25 - j 64x dx = 2500 dollars
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(b) Using correct units, explain the meaning g dx in the context of this problem.

30
(b) Izs 6vx dx is the difference in cost, in dollars, of producing a

cable of length 30 meters and a cable of length 25 meters.

— Change
S0t d Vhe+ar ~ in Cogt
m etel”




April 21, 2020

(c) Write an expression, involving an integral, that represents Mighty’s profit on the sale of a cable that
is k meters long.

General: 2 f‘\g

k
(c) Profit =120k — Io 6vx dx dollars
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(d) Find the maximum profit that Mighty could earn on the sale of one cable. Justify your answer.

Nay. /mi lc¢ d'\\l l'[\M.J :l((‘i vadi ve

(d) Let P(k) be the profit for a cable of length &. C Lu‘\’ ¢ -,
P/(k) =120 - 6vk =0 when k = 400. ron

This is the only critical point for P, and P’ changes tomé" -
positive to negative at k£ = 400.

Therefore, the maximum profit is P(400) = 16,000 dollars.
K my ’f‘ Sop
‘F:AJCP;‘}. (‘l Pﬂult"ls "(K\# r _

derivative = o ot uadefined °
(K <)6 K406 Now chock §ighs
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