FRQ Test Saturday Review Problems

1. Function Analysis (No Calculator)

A.
The figure above shows the graph of f', the derivative of 1
the function f, for -7 < # < 7. The graph of f' has p=lal
horizontal tangent lines at * = -3, r= 2, and x = 5, and \ / /
a vertical tangent line at x = 3. R . L
(a) Find all values of z, for -7 < x < 7, at which f

attains a relative minimum. Justify yvour answer,
(b) Find all values of z, for -7 < x < 7, at which fattains a relative maximum. Justify vour answer,
(¢) Find all values of x, for -7 < x < T, at which f"(z) < 0.

(d) At what value of z. for -7 < z < 7. does fattain its absolute maximum? Justify vour answer.

B.

The graph of the function f, consisting of three line segments, is 1
given above. Let gl f fit)dt.
{a) Compute g(d)and g{—2).

(b) Find the instantaneous rate of change of g, with respect to =, at
r=1

{c) Find the absolute minimum value of g on the closed interval
[—2 4]. Justify your answer.

() The second derivative of g is not defined at # = 1 and = = 2.
How many of these values are z—coordinates of points of

imflection of the graph of g7 Justify your answer.

2. Area Volume (Calculator Allowed)

Let R be the region bounded by the z—axis, the graph of y = /=, and the line r = 4.
(a) Find the area of the region R.

(b} Find the value of h such that the vertical line x = h divides the region R into two regions
of equal area.

() Find the volume of the solid generated when R is revolved about the r-axis.

(d) The wvertical line ¥ = k divides the region R into two regions such that when these two
regions are revolved about the r—axis, they generate solids with equal volumes. Find the
value of k.



Let R/ be the shaded region in the first quadrant enclosed by the graphs of

x

y=e¢ " ,y=1—cosxr, and the yaxis, as shown in the figure above.
(a) Find the area of the region R.
(b) Find the volume of the solid generated when the region R is revolved

about the @axis.

(¢) The region R is the hase of a solid. For this solid, each cross section

perpendicular to the r-axis is a square. Find the volume of this solid.

3. Initial VValue Problem (No Calculator)

Let f be a function with f{1) = 4 such that for all points (x,y) on the graph of f the slope is
3r? +1

2y
{a) Find the slope of the graph of f at the point where x = 1.

given by

(b) Write an equation for the line tangent to the graph of f at x = 1 and use it to approximate
£(1.2).
. . . : Cody 341 _—
(¢) Find f({x) by solving the separable differential equation T E—y with the initial
condition f(1) = 4.
(d) Use yvour solution from part (¢) to find f{1.2).

4. Motion (Calculator Allowed)

1. A particle moves along the y—axis with velocity given by v(t) = tsin(¢?) for ¢ = 0.
{a) In which direction {up or down)is the particle moving at time t = 1.57 Why?
(b) Find the acceleration of the particle at time ¢ = 1.5, Is the welocity of the particle increasing at
t =157 Why or why not?
(c) Given that y(t)is the position of the particle at time ¢ and that y(0) =3, find »(2).
(d) Find the total distance traveled by the particle from ¢ =0 to ¢t = 2,

5. FTC Application (No Calculator)

Water is pumped into an underground tank at a constant rate of 8 gallons per minute. Water leaks out
of the tank at the rate of T + 1 gallons per minute, for 0 < ¢ < 120 minutes. At time ¢ = 0, the tank
contains 30 gallons of water.

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

(b) How many gallons of water are in the tank at time ¢ = 3 minutes?

(e) Write an expression for A(t). the total number of gallons of water in the tank at time .

(d) At what time f, for 0 < ¢ < 120, is the amount of water in the tank a maximum? Justify vour

AllswWer.



