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2004 SCORING GUIDELINES Question 1

Traffic flow is defined as the rate at which cars pass through an intersection, measured in cars per minute.
The traffic flow at a particular intersection is modeled by the function F defined by

F(r) =82+ 4sin[ ) for 0 <1 <30,

P
i

where F(t) 1s measured in cars per minute and ¢ is measured in minutes.

@ [, F(t)dr=2474 cars

(b} F’{?} = -1.872 or ~1.873
Since F'(7) < 0, the traffic flow is decreasing
atf= 7.

15 .
() é« Im F(t)dt = 81.899 cars/min

F(15) - F(10)

@ 15— = 1517 or 1.518 cars [ min’

Units of cars /min in (c) and cars/min® in (d)

2002 SCORING GUIDELINES  Question2

1: limits
3:4 1:integrand
1 angwer

1 : answer with reason

1: hmits
3:4 1:ntegrand
L 1 : answer

1 : answer

1 : units in (c) and (d)

(a) [ E(t)dt = 6004.270
wf

6004 people entered the park by 5 pm.

. pr o
(b} 15[ E{t)de + 11 [ " E{t)dt = 104048.165
The smount collected was 3104048
or
o4 N L
[, Ee)dt = 1271.283
1271 people entered the park between 5 pm and
11 pmn, so the amount collected was
$15 - (6004) + $11- (1271) = $104,041.
(¢} H'OT) = EQT) - LOT) = 380,281
There were 3725 people in the park at § = 7.
The number of people in the park was decreasing
at the rate of approximately 380 people/hr at

time = 17,

(dy H'{t) = EQ@)~ Lt} =0
t == 15.794 or 15.795

1: limits
31{1: integrand
3

answer

e

1: setup

(.

¢ value of H'(IT)

: meanings

R,

] 1 meaning of HUUT)
1: meaning of H'(17)

& «1 % if noreference to £ =17

1: auswer




2001 SCORING GUIDELINES Question 3
(a) Since v'(2) = a(2) and a(2) = 15 > 0, the velocity is
increasing at { = 2.
(b) At time f = 12 because
o ‘ 12
v12) - v(0) = " a(f)dt = 0. |
{¢) The absolute maximum velocity is 115 ft/sec at
t=8.
The absolute maximum must occur at ¢ = 6 or

at an endpoint.
o6) = 55 + [ a(t)at
3 & 9 57
= 55 + 2(15) + %@3(15} =115 > (0)
15
L a(t)dt < 0 so v(18) < v(6)

{d) The car’s velocity is never equal to 0. The absolute

minimum occurs at t = 16 where

16
v(16) = 115 + j; alt)dt =115 —105 = 10 > 0.

1 : answer and reason

1:2=12
2
1 : reason
 1:t=86
1 : absolute maximum velocity
1 :identifies ¢+ = 6 and
. t == 18 as candidates
: or
indicates that v increases,
decreases, then increases
1 : eliminates £ = 18
1 : answer
2:
1 : reason

Ol



