AB Calculus
Rubrics FR 3 & 4

Question 1

{2) al?15)=Vv{75)= -3-(-8-%{-%“;-?-)- = —0.1 miles/minute®

12
{b) !o [v(£}] d is the total distance, in miles, that Caren rode
during the 12 minutes from ¢t = 0 to ¢ = {2,
12 =0 % £2
_fﬂ (e} dt = L] v{1) ot - L w1y dr + L vir) dr
=02+02+14 = 1.8 miles

(¢} Caren turns around 0 20 back home at time ¢ = 2 minutes,
This is the time at which her velocity changes from positive
to negative.

12
{d) .[0 w{t) dt = 1.6; Larry lives 1.6 miles from school.

12
.‘.n v(t) df = 1.4 Caren lives 1.4 miles from school.

Therefore, Caren lives closer to school.

Question 2

(@) j’;R(r) dt = 980 people

(b} R'{r) =0 when r = ¢ and r = 1.36296
The maximum rate may oceur at 0, @ = 1.36296, or 2.

R(0)=0
R(a) = 854.527
R(2) =120

The maximum rate occurs when ¢ = 1,362 or 1.363.

© w2)—n(l) = fw'(:) dr = jf(z ~ )R() de = 3RT.5

The total wait time for those who enter the auditorivm afler
time ¢+ =1 is 387.5 hours.

{d) 5513'6“{‘2) = 9—é6 -[;(2 —OR(1) dt = 077551

On average, a person waits 0.775 or 0.776 hour.
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Question 3

25
(a) Profit = 12025 - jﬂ 63 dx = 2500 dollars

30
{b) .[24 64T dr is the difference in cost, in dollars, of producing a

cable of length 30 meters and a cable of length 25 meters.

{c) Profit = 120k — [;6\!.? dv dollars

(d) Let P{k) be the profit for a cable of length £.
F{k) =120 — 6k = 0 when & = 400.
This is the only critical point for P, and / changes from
positive to negative at & = 400.
Therefore, the maximum profit is P{400) = 16,000 doliars,
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Question 4
2
n = b T
{a) Area !0(...\ X ]da«
NI
3 x=0
-4
3
P ar
{b) Volume =I sm(-i-x) d
! 3:
2 |52
= =208 2.1’) »
=3
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Question 5

@ @)=L
13 . 13 13,
) [ (3-sfxpde= |, 3dr=S[ f(x)dx
=3(13-2)-5(f(13) - f(2)} =8

() ff{x) dv = f{2)(3~2)+ f(3)(5~3)
+ f(5)8-5)+ f(8)(13-8) =18

{d) An equation for the tangent line is y = -2 + 3(x - 3).
Since f"(x) < 0 forall x in the interval 5§ £ x < 8, the
line tangent to the graph of ¥ = f(x} at x = 5 lies above
the graph for ail x in the inferval 5 <x < &

Therefore, f{7)€-2+3-2=4

An equation for the secant ine is y = -2 + -2—(1- -35).

Since f"(x} < 0 forall x inthe interval 5 £ x 5 §, the
secant line connecting (5, 7{5)) and (8, £(8)) hes below
the graph of » = f{x) for all x in the imerval 5 < x < 8.

Therefore, f(7) 2 -2 + % 2= %_

Question 6

{a) f changes fiom decreasing to increasing at x = -2 and from
increasing to decreasing at x = 0. Therefore, the graph of / has
points of inflection at x = -2 and x = 0.

®) f(=4) =5+ [, gt s

=5~{8§ -2} =21-3

fi=5+ L:(Se"“'fs - 3} dx
. K=

=54 (15271 - 3x)|_‘_=a

=&~ 15733

Since f{x) > 0 on the intervals —4 < x < =2 and
3
3

—-4<x< 3In(§}.

()

2 x < 3111( ), f ts increasing on the interval

Since f{x) < 0 on the interval 31n (%) <x<4, [fis

decreasing on the interval 31:1(%) < x4,
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Therefore, / has an absolute maximum at x = SIn[
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