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Exam 1. Monday, Feb 27, 2012

State the Implicit Function Theorem (5 points).
Expand z(z.y) about (0.0). through terms of second order for the implicitly
defined hunction,
o .

PPyt 427 =490 >0
(15 points).
Denoting the sccond-order approximation by 240, (2, 37), sketch the original and
approximating surfaces z(r.y) and zppror (2. y). vespectively (5 points).

Consider standard spherical coordinates,

r=rsingcost
y = rsinysind

I =reost
Draw a picture representing the coordinates and the corresponding unit vectors
€e,. €. €y (H points).
Assume that (r, 47, ) are functions of time 2. Derive the formula for the velocity
and acceleration vector in the curvilinear system of coordinates (10 points).
Use the formulas to compute the acceleration vector for a point moving on a
sphere of radius R.

r=R. ==t 0=nxt

at time £ = 1. Compute the tangential and normal acceleration at that moment
(10 points).

Formulate the Stokes” Theorem (5 points).

Verify the Stokes™ Theorem by computing the necessary surface and line integrals
for the following vector field:

v = (2'y. y* +8,0)



4.

and the hemispherical cap:
z=f4-22 —y?

(20 points).

(a) Define the geodesics (5 points).

(b) Find the geodesics for the (lateral surface of the) cylinder 22 + y2 = R?. Hint:
Use cylindrical coordinates to formulate the variational problem and solve it (20
points).
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