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1(a) Draw the graph of a function f(z) satisfying:
|f(@)| < 1lforz>2
lim,_,9+ f(z) does not exist
limz—-)2— f(il?) =1
limg 0 f(z) =1
y = f(z) has a tangent line at every z < 2
f(z) is contiriuous but not differentiable at z =1
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(b) Using a theorem from the course, show that li_r_}r}) zsin(1/z) = 0.
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2(a) Suppose one were to solve the equation cosz = /z using Newton’s method. Find a formula
for the (n + 1)st approximation in terms of the nth approximation. '
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(b) Find a function f(z) such that f”(z) =2+ cosz, f(0) = —1, and f(x/2) = 0.
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3. Find:

Vx —2
(a) lim vz
z—16 T — 16

[Hint: this is the derivative of a function at a point.]
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(c) F'(5) where F(z) = f(g(z)), f(=2) =8, f'(=2) = 4, -f'(5) =3, 9(5)
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Page 4

4. Find the maximum area of a rectangle that can be circumscribed about a 10 x 20 rectangle.
[Express area in terms of an angle 6.]
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5. A kite 100 ft above the ground moves horizontally at a speed of 8 ft/sec. At what rate is the
angle between the string and the horizontal decreasing when 200 ft of string has been let out?
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