Name: FRQ Practice Unit 4

1.

A particle moves along the x-axis so that at any time > 0 its velocity is given by
v(t)=tlnt—t. Attime ¢t =1, the position of the particle is x(1) =6.

(@) Write an expression for the acceleration of the particle.

(b) For what values of ¢is the particle moving to the right?

(c) What is the minimum velocity of the particle? Show the analysis that leads to your
conclusion.

(d) Write an expression of the position x(r) of the particle.

2.

A particle moves on the x-axis so that its velocity at any time 720 1s given by
v(t)=121 —=361+15. At r=1. the particle is at the origin.

(a) Find the position x(r) of the particle at any time 72>0.

(b) Find all values of  for which the particle 1s at rest.

(¢) Find the maximum velocity of the particle for 0 <7< 2.

(d) Find the total distance traveled by the particle from t=0 to t=2.

A particle moves along the z-axis with velocity at time ¢ > 0 given by v(t) = —1 4 €' .
(a) Find the acceleration of the particle at time ¢ = 3.

(b) Is the speed of the particle increasing at time ¢ = 37 Give a reason for your answer.

(c¢) Find all values of ¢ at which the particle changes direction. Justify your answer.

(d) Find the total distance traveled by the particle over the time interval 0 < ¢ < 3.



4.

Let R be the region enclosed by the graphs of y=e', y=(x—1)°. and the line x =1.

(a)
(b)
(c)

Find the areaof R .
Find 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 for
the volume of the solid generated when R is revolved about the y-axis.

Consider the curve y* =4+ x and chord 4B joining the points 4(—4.0) and B(0.2)
on the curve.

(a)

(b)
(¢)

6.

Find the x- and y-coordinates of the point on the curve where the tangent line 1s
parallel to chord 4B .

Find the area of the region R enclosed by the curve and the chord 4B .

Find the volume of the solid generated when the region R . defined in part (b). 1s
revolved about the x-axis.

Let R be the region enclosed by the graphs of y =1In (.ur2 + l) and y=cosx.

(a)
(b)

(c)

Find the area of R .

Write an expression involving one or more integrals that gives the length of the
boundary of the region R . Do not evaluate.

The base of a solid is the region R . Each cross section of the solid perpendicular
to the x-axis is an equilateral triangle. Write an expression involving one or more
integrals that gives the volume of the solid. Do not evaluate.





