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CALCULUS AB /0(,0
SECTION II ‘C’o@

Time—1 hour and 30 minutes
Number of problems—6
Percent of total grade—50
SHOW ALL YOUR WORK. INDICATE CLEARLY THE METHODS YOU USE BECAUSE YOU

WILL BE GRADED ON THE CORRECTNESS OF YOUR METHODS AS WELL AS ON THE
ACCURACY OF YOUR FINAL ANSWERS.

Notes: (1) In this examination, In x denotes the natural logarithm of x (that is, logarithm to the base e).
(2) Unless otherwise specified, the domain of a function S is assumed to be the set of all real numbers x
for which f(x) is a real number.

1. Let £ be the function given by f(x) = x3 — 7x + 6,

(@) Find the zeros of a _
(b) Write an equation of the line tangent to the graph of f at x = —1.

(¢) Find the number ¢ that satisfies the conclusion of the Mean Value Theorem for f on the
closed interval [1, 3). :

e

2. Let R be the region in the first quadrant enclosed by the graphof y =, /6x + 4, the line
Y = 2x, and the y-axis. - omnd s st e

(a) Find the area of R.

(b) Set up, but do not integrate, an integral eipression in terms of a single variable for the volume
of the solid generated when R is revolved about the x-axis. ,

—

(©) Set up, but do not integrate, an integral expression in terms of a single variable féf the volume
of the solid generated when R is revolved about the y-axis. - . - :

3.\ A particle moves along the x-axis in such a way that its acceleration at time tfort.20
\_/is given by a(t) = 4 cos (21). Attime ¢ = 0, the velocity of the particle is v(0) = 1 and its
position is x(0) = 0. : U T e e D e L T

(a) Write an equation for the velocity v(t) of the parﬁcle.
(b) Write an equation for the position x(t) of the particle. -
(©) For what values of ¢, 0 = t £ m, is the particle at rest?
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4. Let f be the function given by f(x) = ——X_. R
. : o : o)

(@) Find the domain of f. _ o o O’/)
(b) Write an equation for each vertical asymptote to the graph of f
(c) Write an equation for each horizontal asymptote to the graph of f.
(d) Find f'(x).
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Note “This is the graph of the denvatlve of f, not the graph of f

The figure above shows the graph of £, the denvahve of a functlon f The domam of f is the : e
set of all real numbers x such that —10 < x s 10. - : g % e
() For what values of x does the graph of f have a horizontal tangent" :

(b) For what values of x mthe mterval ( 10 10) does f havearelatlve maxrmum’? '
Justify your answer. I . , ;

(¢) For what values of x is the graph of f concave downward"

o K

: 011 is being pumped contmuously from a oertam oil well at a rate proportlonal to the amount of

oil left in the well; that is, % ky, where y is the amount of oil left in the well at any time ¢.
Initially there were 1,000,000 gallons of oil in the well, and 6 years later there ‘were 500,000 gallons ,
remaining. It will no longer be profitable to pump oil when there are fewer than 50, 000 gallons : o2 ~-._j
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(a) Write an equation for y, the amount of oil remaining in the well at any time “z. S riste

(b) At what rate is the amount of oil in the well decreasing when there are 600,000 gallons of oil
. remaining?

(©) 1In order not to lose money, at what time ¢ should oil no longer be pumped from the well"

END OF EXAMINATION.
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