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Exercise 45
(a) If f(z) = /3 — bz, use the definition of a derivative to find f(x).
(b) Find the domains of f and f’.

(¢) Graph f and f’ on a common screen. Compare the graphs to see whether your answer to
part (a) is reasonable.

Solution

Part (a)

Use the definition of a derivative to find f'(x).

flz+h) - f(x)

/ 7
flx) = Jim h
~ m V3—5(x+h) -3 -5z
h—0 h

. V3—-bxr—5h—+3 -5z
= lim
h—0 h

. V3 —br—5h—+3—-5x 3 —5x—5h++3—bx
= lim X
h—0 h V3 —b5x —b5h+ /3 — bz

. (3—5xz—5h) — (3 —5x)
= lim
h=0 h (/3 = ba — 5h + /3 — bx)

—5h
= lim
h=0 h (V3 = 5a — 5h 4+ /3 — Bx)
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h—0 /3 — 5x — 5h + /3 — bx
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Part (b)
The domain of f(z) =+/3 — bz is
3—-5x>0

—bx > —3

ol w

whereas the domain of f/(z) is
3—5x>0 and 3—-5x#0
3—95x>0

-5 > —3
< 3
x < .
)
Part (c)

Below is a graph of f(z) and f'(z) versus x.
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