Section 2.7 Derivatives and Rates of Change

34. If the tangent line to y = f(x) at (4, 3) passes through the point (0,2), find f(4) and f'(4).
Solution:

Since (4,3) isony = f(z), f(4) = 3. The slope of the tangent line between (0, 2) and (4, 3) is 1, so f'(4) = 3.

36. A particle moves along a straight line with equation of motion s = f(¢), where s is measured in meters and ¢ in

seconds. Find the velocity and the speed when t = 4.

45
t)=10+ —
ug) +t+1
Solution:
45 45 45
104+ ——) - (104 — 2
e fA+R)— f(4) ( 4+h+1> < 4+1>_. 5+h
AR S e h =TT
45-9(5+h) .. —9h -9 9
= lim 2220y 0 g 2 = 2 s,
B0 h(5+h)  hb0h(5B+h) Ao05+h 5o
The speed when ¢t = 4is |—2| = 2 m/s.

58. Determine whether f/(0) exists.

Solution:

Since f(x) = x*sin(1/x) when 2 # 0 and f(0) = 0, we have
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1
T . Since —1 < sin L <
Ao h Jm 5 }lbli%hsm(l/h) Since —1 < sin 5 < 1, we have

—|h < |h|sin% <lh = —|h< hsin% < |h|. Because }lbin%) (—|h|]) =0and }llin})|h\ = 0, we know that

lim <h sin %) = 0 by the Squeeze Theorem. Thus, f'(0) = 0.
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