Math 20E Requirement Fulfillment Exam

Practice Exam

Note: This is a practice exam. The actual exam may differ in terms of
difficulty and the topics covered.

Instructions: Please read the instructions carefully.

e You have only one chance to take the Math 20E Requirement Fulfill-
ment Exam! Do not take this exam if you are not prepared!

e Write your name above.

e Please write your answers in this booklet.

e You must show your work to get full credit.
e No calculators or notes are allowed.

e You have 40 minutes to complete the exam.

e Each problem is worth 10 points.



1. Consider the vector field
F =2zyi+ (2 +2)j+yk

(a) Find a function f = f(z,y, z) such that F = gradf.

(b) Find V x F (i.e. the curl of F.)

(c) Using your answer to (a), calculate the line integral

/F-dR,
C

where C' is the curve given by R = 2ti — 3sin (gt) j+ 2k, for
0<t<I.



2. Let F be the vector field
F=3zi+z2j— e’k

Let B be the solid unit ball 22 4+ y? + 22 < 1, and let S be the
boundary of B. If n is the outward facing unit normal to S then use
the Divergence Theorem to calculate the surface integral

//F-ndS.
S
47

Hint: you may use the fact that the volume of B is 3



. Let S be the portion of the paraboloid z = 4 — 22 — 32 that lies above
the plane z = 0 and let F be the vector field

F=(z—-yi+(x+2)j— (e cosy)k.

Using Stoke’s Theorem, find the surface integral

//S(VXF)-ndS,

where n is the unit normal to S (the one that points in the direction
of positive z.)



