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Problem 1
Do the points pi=(4,-2,1), p:=(5,1,6), ps=(2,2,-5) and p=(3,5,0) lie on a plane? If YES,

what is the vector normal to that plane? If NO, what is the distance from p, to the plane
formed by p; p; and ps?
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Problem 2

Find the point (x,y,z) on the plane x+2y+z=4 that is closest to the point p=<(1,-1,0)
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Problem 3
Solve the heat equation analyucally

u_ .0
| ——= - OSxSL, t>0
ot o’

_subject to the boundary conditions

u(O,t)=0 and (%;—+Ku)|d=0, K>0,

and the initial condition

u(x,0)=sin(#x/L).
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Problem 4

Approximate the function f{x,y,z)=3x%y — 4xz + Z* + 2y” about the point g=(1,1,0) using a 2™
order Taylor approximation. Then find all stationary points of the approximation and classify
them (as either minima, maximum or saddle points).
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Problem 5
Solve the initial value problem by the Laplace transform

Y A2y +y=e, y(0)=-1 y(0)=1.

(Table of Laplace _transfomxs provided. See last page)
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Problem 6 (Extra Credit)

A box contains 10 screws, three of which are defective. Two screws are drawn at random.
Find (&) the probability that none of the two screws is defective, (b) the probability that one of
the two screws is defective, and (c) the probability that two of the two screws are defective.
(Considering both sampling with and without replacement).
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The Laplace Transform

JABLE 7.1 Laplace Transform Pairs

. f(e) F(s) = L{ f(1)) Condition on »
11 1/5 s>0
2.t 1/s2 s>0
Lt(n=1.2...) nl/s"t s>0
4.t (a>-1) [(a + 1)/s4+! s>a
5. ¢ 1/(s —a) s>a
6. t"e" (n=1,2....) nl/(s — a)™! s>a
7. H(t —a) e H /s, sza
8. 8(t —a) e s>0,a>0
9. sinar a/(s? +a*) s>0

10. cosar s/(s? +a?) s>0
11. tsinat 2as /(s + a*)? s>0
12. icosat (s2 — a?)/(s? + a®)? s>0
13. &' sinbt b/{(s — a)? + b*] s>a
14. " cosbr (s — a)/l(s —a)* + b’} s>a
15. igsinm - -2%._7rcosat 1/(s? + %y s>0
‘ 16. % sinat + %t cosat s2/(s% +a*)? s>0
17. 1 —cosat a?/[s(s? +a?)} s>0
18. at —sinat a* [[s(s? + a%)] s>0
19. sinhar " af(s? —a?) s > la
20. coshat s/(s2—a%) s > lal
21. — sinhat + -%ilcoshal 1/(s? —a?)? s> |a
22. E‘EI sinhat s/(s? —a)? s > lal
L g 1 2,062 _ g2\2
23. % sinhat + -2-1 coshar s*/(s* —a*) s>la]
24. sinhat — sinat 2423 /(s* — a*) s> lal
25. coshar — cosat 2a%s[(s* — a*) s> lal




