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l. A particle moves in the xy-plane so that at time 7 > O such that its velocity
vector is (tz, sin( 7¢)). If, at £ = 0, the particle’s position is (1, 0), then what is

the position at t=2?
8 2
c) 3

g8 1 11 2
2) 3°T b) 3’

x(t) = 4sint
2. A particle position is given by . The speed at = TT is

y() =sin2t

a) 4472 b)  346dc) 4243 d) 2828 o 2449




3.

The length of the path described by the polar curve r =3 + 3sin6 for

0< @< ris given by

I
) — f "(3+3sin0)2 do
2 0

by [y 1+(3+3sin0)* do
0

©) fn\/(3 +3sin0)* +9cos’0 do
0

o ["(3+3sin0)2 +3c0s20 do
0

¢) f "/ (3+35in0)2 + 3sin0 do
0

The total area enclosed by » = 3 + 3sinf is
9.425 b)  18.850 0) 39.206

d) 42412 e)  84.823




5. The area of one loop of the graph of the polar equation r = 2sin(36)
is given by which of the following expressions?

@ 4 sinX(30) do w2 ¥sin(30) do
0 0
x 2n

© 2 *sin¥(30) do @ 2 * sin¥30) o
0 0
2m

@ 2f 3 4in(30) do
0

d2y
dx?

att =21s

6. 1fx(t) =1/ and y(t) =/, then




7. Find the slope of the line tangent to » =260 +cos0 at 6= %

A o ® 2 © 3 O —- E -—

8. For the polar graph shown below on 0 € [0,27], at approximately what
angle does the graph achieve its absolute minimum value of »?

@ /12




9. A particle moves along the unknown polar curve above from Point A to
Point B. Which of the following statements must be true at Point N?

dy dx ) dy S dr
—_— > [ — —
@ ® e
dy dr dy dx
c© <0 d —F<—
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1. A car races around a track (shown above) that is described by
r=3-2cos(30) on O €[0, 2T]. The car starts its lap at point S and goes
counter-clockwise around the track to end at point S.

(a)  Find the area enclosed by the track.




(b)  Find the values of @ on r =3 —2cos(360) where x = 3. Justify your
answers.

(c)  Find the value of @ on r =3 — 2cos(360) where the tangent line is vertical.
Justify your answers.

(d) A particle is moving along r =3 — 2c0s(38) so that 0 is changing with
1 dr 5Tt
respect to time at a rate of — radians/second. Find the value of — at 0 = ——

dt 18




2. A particle travels parametrically throughout the x-y plane for time 0 <¢ < 10
. Its velocity in the x-direction is given by the graph shown on the left. Its velocity
in the y-direction has given values in the table on the right

5 t y'(®)

(0 gseconds) gm/SGC)
AN _ i 2 -10
\ t 5 2
7 10

5 10 6
Selected values of y’(t)

o

Graph of x'(t) in in/sec

(a)  Approximate the acceleration vector of the particle at t =9 seconds. Include
units.

(b) Find the speed of the particle at =7 seconds.




(¢) Isthere atime, 0 <7 < 10, where the particle is stopped? Explain.

(d)  The particle is at position (—1,5) at time ¢ = 0. Using the given graph for
x, and a Left Riemann Approximation for y, find the particle’s approximate
location at = 10.







