Period 1, April 22,2024

Accumulation Free Response Homework
Time: 30 mins

Directions: Answer each question, showing work as if this were an AP FRQ question. 9 points each.
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1. The graph of the function /'shown above consists of six linc scgments. Let g be the function given

by g(o = [ fde.
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(a) Find g(4), g'(4), and g"°(4). ; |/
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(b) Does g have a relative minimum, a relative maximum., or neither atx= 1? Justify your

answer. 3 :
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Graphing Calculator NOT Permitted
2. A cubic polynomial function fis defined by f(x) = 4x® + ax? + bx + k where a, b, and k are
constants. The function fhas a local minimum at x = -1, and the graph of /has a point of

b/b inflection at x = -2.

(a) Find the values of a and b.
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(c) Find the particular solution y = f(x) to the given differential equation with the initial condition
f2)=3.
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(a)Lety = g(x) be the particular solution to the differential equation with the mitial condition
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2. Consider the differential equation % = y2cos(2 — 2mx
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(b) Find the particular solution to y = g(x) to the given differential equation with the initial condition
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1. On a certain workday, the rate, in tons per hour, at which unprocessed gravel arrives at a gravel processing plant

is modeled by G(t) = 90 + ‘llggos(g], where 1 is measured in hours and 0 £ 1 < 8. At the beginning of the

18
=0
workday (f = 0), the plant has 500 tons of unprocessed gravel. During the hours of operation, 0 < 1 < 8, the

plant processes gravel at a constant rate of 100 tons per hour.
ov

(d) What is the maximum amount of unprocessed gravel at the plant during the hours of operation on this
workday? Justify your answ
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(d) The amount of unprocessed gravel at time ¢ is given by 1 : considers A'(t) = 0

A(t) = 500+ [ (G(s) - 100)ds. 3: ::fmS\zfer |
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A(1) = G(1) —100 = 0 = ¢ = 4.923480
—
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The maximum amount of unprocessed gravel at the plant during
this workday is 635.376 tons.

A DN1D Tha MAllacvs DanvA



