MATH 251 Test I October 1, 2004

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

1

Name 2
Section 502 (MWF 10:20-11:10) 3.
507 (TR 11:10-12:25) 4

1. Given two lines

e

Li: z=-1-3t, y=2-t, z=5+1,
Ly: z=3+s, y = 2s, z=—3+4s,} steR,
(a) show that L, and L are skew lines; (10%)
(b) compute the distance between them. (15%)
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2. Let n be a positive integer greater than 2, and

flzy,zo, .. 2,) = (23 + 22 + +xi)2—5£
(a) Show that f satisfies the Laplace equation
82 32 82
éx—‘é—f'b';];‘*“i‘axg:o, fOI' (-7;1)3727 "7xn)7é(070)"'70)' (20%)
1 2 n
f($17$2u - 7xn)
(b) Evaluate D210, (5%)
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3. (a) Let

2
f@n) = g i (@) £ 0,0)
Show that lim  f(z,y) does not exist. (12%)
(z,y)—(0,0)
(b) Let
fan) = T2 i (@) #0,0)
Prove that

lim z,y) = 0.
(x,y)—'(O,O)f( v)

(You must check the definition for a limit rigorously by an (e, d)-argument.) (13%)
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4. (a) Let a > 0 be a given constant. Find the tangent plane to the surface

z=az®>+y? at the point (1,1,a + 1).

(8%)
What is the name of the surface given in part (a)? (2%)

(b) Use differentials to compute an approximation value for

¥/6(10.2)% + 400(0.98)2,

with 4 decimal place accuracy. (15%)
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