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Problem N conaned

Annotations -

1. For z < —2, the derivative is positive and constant (the function is linear with
positive slope).

2. At —2, the derivative is undefined (the function is not locally linear)

3. For —2 < z < 0, the derivative is negative and decreasing, starting out at a negative
value going to —oo at £ — 0 (the function is decreasing and concave down).

4. For 0 < z < 1, the derivative is increasing but negative, approaching —oo as 2 — 0
(the function is decreasing and concave up).

5. At x = 1, the derivative is zero (the tangent line is horizontal).

6. For 1 < = < 2, the derivative is positive; it increases between 1 and (roughly) 1.5
and decreases for the remainder of this interval.

7. At © = 2, the derivative is zero.

8. For ¢ > 2, the derivative is negative; it decreases between 2 and {roughly) 2.8, then
increases, approaching 0 as z — 00.
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Problem 7

(b). P(z) is linear, and so is relatively easy to write down; it’s just
P(x) =20+ .1z .

M (z) is only piecewise linear, and so has to be expressed in cases; it's

10 + .3z, if z < 100;

M(z) = { 40 +-15(x — 100), if 100 £ = < 200; and
55 +.1(z — 200), if z > 200

or, equivalently, if we multiply out,

| 10 4.3z, if x < 100
M(z) = {25 + 15z, if 100 < z < 200; and
35+ .1z, if z > 200

(a). The graphs of P and M look like:
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(c). The two graphs cross somewhere between £ = 0 and =z = 100. To find out exactly
where, we find for what value of z in this range we have P(z) = M(z): that is,

20 + .1z = 104 .3z.
Solving, we find
x = 50.

Thus, it’s cheaper to get the pens from Pens-R-Us whenever we want to buy 50 or more
pens. :
(d). Note that the two graphs are parallel for £ > 200 (that is, the two companies
charge the same amount per pen beyond the 200*" pen). The maximum difference in price
is simply the difference M(z) — P(z) for any = > 200, which is §15.
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