AP Problems on Accumulation December 08, 2016

HW: Two AP Problems, Graph problem and
Camp Newton Problem

Do Now:

Consider these integrals and decide what
they mean when f(t)=velocity function in
units of meters per second.
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Note: More generally, we can think about
integrals as "accumulation of rate". This
is the focus of our work today.
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AP Problems on Accumulation December 08, 2016

2000 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

CALCULUS AB
SECTION II, Part B

Time—45 minutes
Number of problems—3

) k) No calculator is allowed for these problems. o d—r

(a) How many gallons of water leak out of the tank from time ¢ = 0 to ¢ = 3 minutes?

(b) How many gallons of water are in the tank at time r = 3 minutes?
(c) Write an expression for A(z), the total number of gallons of water in the tank at time .
9 (d) At whattime ¢, for 0 < r S 120, is the amount of water in the tank a maximum? Justify your answer.
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(a) Method 1: fo VIFTdt = Z(t+1) =3
Method 2: L(t) = gallons leaked in first ¢ minutes
L= VTFT U=+ +C
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(c) Method 1:
A(t)=30+j:(8—\/:+i)dx
=30+8!—j:\/::+idz
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Method 2:
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(d) A'(t) =8 -~ JT+1 =0 when t =63
A'(t) is positive for 0 < ¢ < 63 and negative for
63 < t < 120. Therefore there is a maximum
at t = 63.

Method 1:
2 : definite integral
1 : limits
1 : integrand
1 : answer
Method 2:

1 : antiderivative with C
3 {1 : solves for C using L(0) = 0
1 : answer

1 : answer

Method 1:
1:30 + 8t
2

t
l:-—f Jz + 1dz
0
- or -

Method 2:

[ 1 : antiderivative with C

1 : answer

1: sets A'(t) =0
31{ 1: solves for t

1: justification
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