Lior Silberman’s Math 100 15

7. RELATED RATES (16/10/2024)

Goals.

(1) Direct application of the chain rule
(2) Problem-solving
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Math 100A — WORKSHEET 7
APPLICATIONS OF THE CHAIN RULE

1. RELATED RATES 1: DIFFERENTIATION
(1) A particle is moving along the curve y? = z° + 22. When it passes the
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(2) Air is pumped into a spherical balloon at the rate of 13cm?/s. How fast
is the radius of the balloon changing when it is 15cm?
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(5) A closed rectangular box has sides of lengths 4,5,6cm. Suppose that
the first and second sides are lengthening by 2°° while the third side is
shortening by 32
(a) How fast is the volume changing?
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(b) How fast is the surface area changing?
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(c) How fast is the main diagonal changing?



2. RELATED RATES 2: PROBLEM-SOILVING

(6) (Final, 2015, variant) A conical tank of water is 6m tall and has radius
Im at the top.

(a) The drain is clogged, and is filling up with rainwater at the rate of

5m®/min. How fast is the water rising when its height is 5m?
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(b) The drain is unclogged and water begins to drain at the rate of (5 +
$)m?/min (but rain is still falling). At what height is the water falling
at the rate of Im/min?

SRl have dv lL' o,
T

36 " A&
At 9ty Mw dY _mow o) gm
Ou--q' W) aI: ™ih
%o ht: 2 OH).50 s k3w ot glen Hime
isht osrdev 4 wep
MMM{’WQ

(c) Repeat the problem with tank upside-down (vertex on top).



(7) (Final, 2019) A 2m tall woman is running at night, moving away from a
6m-tall lamp-post. Her velocity ¢ seconds after leaving the lamp-post is
given (in metres per second) by v(t) = 4 — sin(27t). How quickly is the
length of her shados‘\vchanging after 3 secondsl!
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