[image: image1.png]Math 238 — Exam #3 Practice Problems
1. Do #2 and/or #4 in the Chapter 4 Review Exercises.

2. Do #5 in the Chapter 4 Review Exercises.
3. Do #7 in the Chapter 4 Review Exercises.
4. Do #9 in the Chapter 4 Review Exercises.
5. Do #15 in the Chapter 4 Review Exercises.

6. Do #17 in the Chapter 4 Review Exercises, and then indicate whether or not the given
vector field is
(a) agradient vector field,

(b) the curl of a vector field.

7. Do #19 in the Chapter 4 Review Exercises, and then indicate whether or not the given
vector field is
(a) a gradient vector field,

(b) the curl of a vector field.




[image: image2.png]8. Do #21 in the Chapter 4 Review Exercises, and then indicate whether or not the given
vector field is
(a) a gradient vector field,

(b) the curl of a vector field.

9. Do #23 and/or #25 in the Chapter 4 Review Exercises.

10. Do #27 in the Chapter 4 Review Exercises.

11. Sketch the vector field F(x,y) = (x + )i+ (x —3)j .

12. Consider a path of the form
c(®)=(asin(f) , (@+ Dcos(r)) for0< < 2w,
where a is a positive constant.

(a) Find all values of f where the position vector and the acceleration vector are orthogonal.

(b)  Find all values of # where the velocity vector and the acceleration vector are orthogonal.




[image: image3.png]13. Do #11 in the Chapter 4 Review Exercises by following the guidelines given below.
(a)  The velocity vector is

V=
The speed is

v =

() & ()
As shown in the figure on the
right, once the particle is released
from the circular path, it will (2,0,0)
travel in a straight line ata o
constant velocity equal to the
velocity it was traveling at the c(f)
point of release.

‘When the path of the particle is the circle, we know that at every point (i.e., for all 7) the
vectors c(f) and v(f) must be

Since the vector (2,0,0) — ( cos(#2) , sin(#%) , 0 ) is in the same direction as the vector v(#)
at the point of release, then vector ¢(?) and the vector ( 2 — cos(#?) , — sin(#) , 0 ) must be
at the point of release.





[image: image4.png]From this information, find the point of release and the (smallest) value of 7 at this point.

(d) At the time of release, the velocity vector of the particle is
and the speed of the particle is

(e) Since the particle travels in a straight line at a constant velocity from the point of
release, the path of this straight line can be parametrized as

b(w) = for0<w.
The time at the point of release is 7= , and the particle hits the target when
w= . Consequently, the time until the particle hits the target is

Here are some additional practice exercises from the textbook (with answers in the back of the
textbook):

Exercises for4.1: #1,3,5,7,9,11, 13,17, 19

Exercises for 4.2: #1,3,5,7,9

Exercises for 4.3: # 1,3, 5,7,9,11, 13, 15

Exercises for 4.4: # 1,3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 29, 31




