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2 6 r§3 Q1 In the following two parts, A, wi, wa, and v are as follows:
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The vector v is an eigenvector of A. One of wy, wo is an eigenvector but the other isn’t.

(i) Which one of w; and ws is the eigenvector? Show your work. CL'QGL W, and Wy .

-1

2 o c -2 ] 2 -1 -3 -2 |
'; @ ? ; t e -4 1w+ o
6 - -3 J - " o
2 -2 3 3 -4 o 2 -1 -3f=1.2/F= ('“2> |
2 o -1 o -3|], -2 43 - o o
2 -t -3 9 '
2 o '“’ o "’Z O
"f e % { ! i e +e-3 -3
o - C 4]+ _
-2 -2 3 3 _ e o400 -3 - -z '
2 0 I o =3 | -2+ 3 -~ o S
e3e -2 -2 ﬂ
W, is$ am ef:jc«vcd—ﬂ".
(wz J‘s ﬂa'; )

(ii) What is the eigenvalue for the eigenvector v? Show your work.
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?‘% Q2 For the function f(z,vy,z) = zy — xz° calculate the following:
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(b) The directional derivative Dy f(1,0,1) in the direction v = {1 2 2]
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(c) The normal vector of f = 1 at the point (1,0,1).
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3_6 ?)'S Q3 Solve the following 2D integral calculus problems:
(a) Write Green’s theorem for the circulation of a vector field F around a closed loop C.
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(b) Use a line integral to compute the circulation ( $c Fodr) of F = zyi -+ zj around the closed
)% path given by y = 1 — 2 from (—1,0) to (1,0) followed by the line from (1,0) back to (—1,0}.
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(c) Use Green’s theorem to compute the same circulation using a double integral.
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',J.g Q% Q4 Solve the following 3D integral calculus pro’blems
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('12 Write the divergence theorem. State in words what it means

o7 do ¢ m(r) AV |
(o) %i& % { . 10 ph

7 n @?Jyf{! + CQJEJK f-?o{xofg Qg %P + /fa&) + Xz 12 Jx alt‘-] JE

'rL)e ‘HMX 010 a \[ﬂ:J‘Df' 2:&_{1[ actpss 4 (c’aSeaP SM-AL or;&u-fe.f) sur-c-cg

15 e?'ua[-}'b -}'Le ;n‘k hz.l evesr '}‘LG 1“4\5:0&. ' -}'[e Sur"puﬂ‘! 61(‘ J'Le

dﬂﬂ'r Chce op J’lc Vec-ivr' "2 00 (He u'l-e +C_Su'utl -EIH-K at eacL P,\._a[- )_
(b)Y Show that the Hux ol the vector feld F = (z+y)i+ (2 + 9:)J + (z — y)k across any closed,

smooth oriented surface S is equal to the volume enclosed by the surface. (Show all your

work and resoning.)
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