2002 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

2. The rate at which people enter an amusement park on a given day is modeled by the function £ defined by

15600
E(t)= w———.
(* - 241 + 160)
The rate at which people leave the same amusement park on the same day is modeled by the function L
defined by
9890
L) = ————mm.
(% - 380 + 370)

Both E(¢) and L(1) are measured in people per hour and time ¢ is measured in hours after midnight. These
functions are valid for 9 < 1 < 23, the hours during which the park is open. At time ¢ = 9. there are no people
in the park.

(d) At what time 1, for 9 < ¢ £ 23, does the model predict that the number of people in the park is a maximum?

(0= [FEC-L00) d

9
H'(£)= EGO)- LEX)-(Ea4)0)
HO=(E®-LO)0
O=E)-L»&)
£=15.394%
1ox becauze B (%) cronoes
Seom. poshve {0 msa)c'w(
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AP® CALCULUS AB 2002 SCORING GUIDELINES

Question 2
The rate at which people enter an amusement park on a given day is modeled by the function £ defined by
E(t) = — 13000
(¢ it + 160)
The rate at which people leave the same amusement park on the same day is modeled by the function I defined by
089
Lity= $.
( 8¢+ 370 )

Both E(t) and L(t) are measured in people per hour and time ¢ is measured in hours after midnight. These
functions are valid for 9 < ¢ < 23, the hours during which the park is open. At time ¢ = 9, there are no people in
the park.

0 PAL (t =17 )? Round a e to the nearest whole number.
(b) The price of admission to the park is §15 until 5:00 PAL (¢ = 17 ). Afte

(a) How many people have entered the park

00 AL, the price of admission to
the park is $11. How many dollars are collected from admissions to the park on the given day? Round your
answer to the nearest whole number.

'

(c) Let H(t)= f (B(z) — Lix))dr for 9 <t < 23. The value of H(17) to the nearest whole number is 3725.

Find the value of 71'(17) and explain the meaning of H(17) and H’(17) in the context of the park.

(d) At what time ¢, for 9 <t < 23, does the model predict that the number of people in the park is a maximum?

17 i
(a) f‘ E(t)dt = 6004.270 1: limits

6004 people entered the park by 5 pm. 311: integrand

1: answer
17 2

h) 15 E(t)dt +11 E()dt = 104048.165
® df" @ fl? “ . 1: setup

The amount collected was §104,048,

or

2

[ Bt = 127128

1271 people entered the park between 5 pm and

11 pm, s0 the amount collected was

$15 - (6004) + §11- (1271) = $104,041.
(¢) H'(17) = E(17)— L(17) = —380.281 1: value of H'(17)

There were 3725 people in the park at £ = 17. 2: meanings

The number of people in the park was decreasing 3 meaning of H(17)

at the rate of approximately 380 people /hr at 1: meaning of H'(17)

tme ¢ = 17. < —1 > if no reference to t = 17
(@) H'(t) = E(t) - L{t) = 0 , |1 B -k =0

794 or 15.795 T 1: answer
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