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Math 1300: Calculus I Fall 2020

Lecture: Section 4.1: Related Rates

Lectuwrer: Saral Arpin

| Today’s Goal: Word Problems with Derivatives! Specifically chain rule. |

Logistics: We will starl this Monday, linish Tuesday and do an activity, On Wednesday we'll Lake a step
Dack to Section 3.6,

Warm-Up 1.1 Find y': _
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(E)] None of the above.

1.1 Related Rates

Big idea: Use Cliain Rule to relate rates of change in real-life examples. Recall Cliain Rule:
ol 2 5 oo '
L Flglel) = Fl9(2) - ()
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Remark 1.2 (What variable are you taking the derivative ‘with respecl to’?) This is ¢ derivalive
with respect to ¥ (note the dr in the denowmanator of the notation for the devivative). If we think of f as
Just being a function of g (and forget that g is o function of xf), we would just write the derivative ns

It’s important to know what variable you are taking the derivative with respect to. In terms of word problems,
this would be considering what the units are for your rate of change. §'(1) s velocily, which is a rate of change
wilh respeet Lo time.

We sometimes use different letters for fmnetions representing real-life quantities. For example, consider area
(A) as a function of width (w), and snppose width is a function of time (t):

¢ Ilow do wo write our arca lunction:

e Ilow do we write the derivative ol arca with respeet to Lime:
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Example 1.3 (Due to Dr. Patrick Newberry) il is hp'iﬂf'mq out of ¢ tanker in a civeular pattern whose
radius is increasing ol a rale of 8 fl/sve. How fasl is the arca increasing when he radivs is 60§17
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Example 1.4 (Due to Dr. Patrick Newberry) A 1 ft ladder is leaning agoinst o building. If the bot-
tom is pulled away from the building at o rote of 2 fi¥see. at what rate is the top of the ladder falling when
the bottom is ﬁrﬁom the bottom of the building?
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rising when i is 4 cm deep in the cone?
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Lecture: Scetion 4.1: Related Rates 1-3

rick Newberry) Water is flowing fmm- with tadius 10 cm and

Example 1.5 (Dne to Dr.
%;w @ . Suppose the water is flowing out of the cone
such Thatl the height of the waler is decreasing al o rale of 0.25 cm/sce. How Jasl is the waler in the cylinder
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xample 1.6 (Due to Dr. Patrick Newberry) 4 streetlight is mounted ab the top of a 15 ft pole. A &
Mt toll snun welbs away from the pole ot o speed of 3 ft/sen. How fast is the tip of the shudow moving when
he ds 10 feet from the pole?
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Example 1.7 (Due to Dr. Patrick Newberry) Tuwo cars start at the saeme point. Car A fravels Novth
al 30 mph and Car B lravels Fast al 65 mph. How fust is the distonce belween [he cars changing after 2
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