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. H . = e d
Example: Find the derivative of y = x* (e ’Ji)

S y = xhX
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Example 9 Find the derivative of y = (22 + 1)sn*
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3.4 Related rates (60\5‘\&'&"‘\‘ )

Page 3

In this section. one tries to find the rate at which some quantity is changing by relating itself to other

quantities, whose rates of change are known.

Revision: Chain Rule

THEOREM 2.9 (THE CHAIN RULE) If ¢ is differentiable at = and f is differentiable at g(x),

then the composition f o g is differentiable at . Noreover, if

y = flglx)) and u = g(x)

!

then y = f(u) and ——

dy dy du
dr  du dz

—

Example 13 Suppose that 2, y are differentiable functions of ¢ and are related by y = 2* + 5. Find

dx 5
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Example 14 Air is being pumped into a spherical balloon at the rate of 6 cubic centimetres per

S 4 e‘@ !

second. What is the rate.afchange

of a sphere of radius r is
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THE STEPS IN SOLVING A RELATED RATES PROBLEM:

Decide what the two variables are.

®

Find an equation relating them.

1l
Take = of both sides.
dt

Plug in all known values at the instant in question.

Solve for the unknown rate.

Example 15 A ladder 20 feet long is placed against a wall. The foot of the ladder begins to slide
away from the wall at the rate of 1 ft/sec. How fast is the top of the ladder sliding down the wall

when the foot of the ladder is 12 feet from the wall?
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Example 14 Air is being pumped into a spherical balloon at the rate of 6 cubic centimetres per

second. What is the rate.olchange of . lius ab the instant the volume equals 3677 The volume

. g . /
of a sphere of radius r is§—
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(Additional Problem)

2 2

A particle is moving along the curve % + Zs— = }] where x and y

are differentiable functions of time tl.“l—lnd the rate of change of y
with respect to time at the point (1, 2) when x is decreasing at a
rate of 1 unit / second.

1 o 5 ) 1 x2 2 i ey 1
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AUNUE LA avdnsnIslatuulasaes y waudunan 919a (1, 2) Wa x nasanasfagsna

1 NULFARTUN




