AP Free Response Questions
Optional Problems

A particle moves along the y-axis so that its velocity at any time ¢ = O is given by v(z) = 7 cos ¢.
At time ¢ = 0, the position of the particle is y = 3.

(a) For what values of t,0 £t £ 5, is the particle moving upward?
(b) Write an expression for the acceleration of the particle in terms of r.
(c) Write an expression for the position y(z) of the particle.

(d) For t > 0, find the position of the particle the first time the velocity of the particle is zero.

Consider the curve defined by —8x% + 5xy + y° = —149.

(a) Find % :

(b) Write an equation for the line tangent to the curve at the point (4, —1).

(c) There is a number k so that the point (4.2, k) is on the curve. Using the tangent line found in
part (b), approximate the value of & .

(d) Write an equation that can be solved to find the actual value of k so that the point (4.2, k} is on
the curve.

(e) Solve the equation found in part (d) for the value of & .

Oil is being pumped continuously from a certain oil well at a rate proportional to the amount of
oil left in the well; 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 galions

remaining.

(a) Write an equation for y, the amount of oil remaining in the well at any time «.

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

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