Math 251 Name

Test I Fall 2005 (Sept. 30, 2005) ID
Section 508 (8-9:15 am) 509 (9:35-10:50 am)

=W

/]

Total

There are a total of 4 problems. No calculators are allowed.

1. Let n be a positive integer greater than 2, and
2-n
f@1,22,..,20) = (@2 + 22+ - - +22)72
(a) Show that f satisfies the Laplace equation

F  f 52 f
922 32+ +5‘2"—0 for (z1,22,...,2,) # (0,0,...,0).
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(b) Evaluate 4 f(xl’:fz"--y-’rn),
333333:2
(¢c) Hn=21in (%), determine the value of f(1 3).
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2. Let a > 0 be a given constant. A quadric surface is given as

az? +y? —az = 0.

(a) Find the tangent plane to the surface at the point (a,a,a +a?). (10%)

(b) Use differentials to compute an approximate value for

¥/6(9.994)2 + 25(15.91) (15%)

with 4 decimal place accuracy.
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3. Given two lines »
Ly: x=2s, y=3+4s, z=-3+s,
Ly: z=2—1t, y=-1+1t, 2=5-3t, } tER,
(a) show that Ly and Ly are skew lines; (7%)
(b) compute the distance between L; and Lg. (15%)
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4. (a) Let
—7xy
= e T .
flz,y) S T 3 (z,y) # (0,0)
Show that lim  f(z,y) does not exist. (10%)
(z.:y)—(0,0)
(b) Let '
—7:x4y2 )
flz,y) = 97 T 5y2 + 3, if (z,y) # (0,0).
Prove that  lim 3.
(z.y)—(0, O)f( 9) =

(You must check the definition for a limit rigorously by an (g, §)-argument.) (13%)
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