Final Review 2

26. (a) When V" increases from 200 in® to 250 in®, we have AV = 250 — 200 = 50 in®, and since P = 800,V

AP = P(250) — P(200) = % — % =32—4=—081b/m* So the average rate of change
. AP —08 Ib/in®

— = —— =—-0016 .
AV T 50 P

(b) Since V" = 800/ F, the instantaneous rate of change of V" with respect to P 1s

AV V(P4+h)—V(P) . 800/(P+h)—800/P
jm RF ~ hm R = lm A
i SOO[P—(P4h)] _ | —800 _ 800
T a0 R(PTRP s (PTRP  P?

which 1s mversely proportional to the square of P.

, . flz) - i
o Fl=) = £2) _ 12
2. @ f'(2) = lim Z=—0m= = lim —— ©
) (x—2)(;?:2+2$+2) . 2
—lim T =im (=) =10 > '
) y—4=10(x —2)ory = 10z — 1€
—12

31. (a) f'(r) is the rate at which the total cost changes with respect to the interest rate. Its units are dollars/(percent per year).
(b) The total cost of paying off the loan is increasing by $1200/ (percent per year) as the interest rate reaches 10%. So if the
interest rate goes up from 10% to 11%, the cost goes up approximately $1200.

(c) As r increases, C' increases. So f'(r) will always be positive.

32.

—1N\
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33.
\yy
ERIRES
’
0 X
34. ¥

f:

.

fle+h)—flz) lim V3—9(z+h)—3—5z./3-5(z+h)++3 -5z
h - A0 h V3—5z+h) ++3—5z
[3—5(z+ h)] — (3 —5=x) —5 ]

"~ h (VBB R +vE—5z) "0V3-8@+h) +VE-bz T 33-52

3. () f'(z) = lim

(b) Domain of f: (the radicand must be nomegative) 3 — 5z > 0 =

br <3 = xE(—oo,%] , 6
Domain of f: exclude % because it makes the denominator zero; '\f‘ ]
3 -3 \ 1
(c) Our answer to part (a) is reasonable because f'(x) is always negative and f \
is always decreasing. N —6
37. f is not differentiable: at x = —4 because f is not continuous, at x = —1 because f has a comer, at 2 = 2 because f is not

continuous, and at = = 5 because f has a vertical tangent.
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38. The graph of @ has tangent lines with positrve slope for » < 0 and negative slope for » > 0, and the values of e fit this pattern,
s0 c must be the graph of the derivative of the function for a. The graph of ¢ has horizontal tangent lines to the left and right of
the x-axis and b has zeros at these points. Hence, b is the graph of the derivative of the function for ¢. Therefore, a is the graph
of f, c1is the graph of ', and b is the graph of f".

4. () f'(z) >00n(—2,0)and (2,00) = f is increasing on those intervals. f'(z) < 0 on (—oc, —2) and (0,2) =
f 1s decreasing on those intervals.

() f'(x) =0atx = —2, 0, and 2, so these are where local maxima or minima (d) ¥

=

will occur. At » = £2, f' changes from negative to positive, so f has local I _,;
minima at those values. At x = 0, f’ changes from positive to negative, so
£ has a local maximum there.

(¢) f' is increasing on (—oo, —1) and (1.0c¢) = f"” = 0and f is concave

upward on those intervals. f’ is decreasingon (—1,1) = (" < Oand f

1s concave downward on this interval.

42. (a) (b)

’ f ’ possible graph of f
=\ A S\
RV A4

46. Let f be the function shown. Since f is nepative for = < 0 and positive for = > 0, ¥
F is decreasing for z < 0 and increasing for x > 0. f is increasing on (—a, a) £
(from the low point to the high point) so its derivative f' (the second derivative of F)
is positive, making F concave upward on (—a, o). f is decreasing elsewhere, so its —a 0] a x
derivative f' is negative and F is concave downward on (—oo, —a) and (a, co).

Page 3




