1 Let points P = (2,2,1),Q =(1,3,5), R = (2,0, —5). Find
(a)(3pts) Find the area of the triangle RP(Q.
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(b) {2pts) Determine if ZQPR is an acute angle.
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{¢) (3pts} Find the equation of the intersection of the plane PQR and the plane z +
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2 Consider the helix traced out by the end point of r{t) = (cost,sint, ),0 < ¢ < 2m.
(a) (4pts) Find the unit tangent and normal vector (¢}, N(t}.

-H -~ <*£)\ﬂe(\/ sty (7
)= — .

/
o T Zetst, st 0>
M) = T

helix

(b)(3pts) Find the curvature k{t) of the-path-ofthe projectileat any .
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{c) (4pts) Suppose a spring with the shape of this helix and with a density function
o{z,y,2) = 2+ 1, find the mass of the spring.
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(d) {4pts) Suppose a particle is move along this helix in a force field F\(z,y, 2) = (y, z, 2},
find the work done by F' during the time 0 < t < 2.
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3. Suppose f(z,y) = 2z* + 2¢* — 29, find
(a) (3pts) The unit normal vector of the surface z = f(z,y) at (o, Yo, 20) = (1, —1, 2).
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(b) (8pts) Find and classify all the local extremum of f.
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4 Suppose f(z;y) = 2zy, _ .
(2)(6pts) Find the surface area of S,the portion of z = f(z,y) inside z* + y? = 8. ;
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" i (b)(6pts) Use Langrange multiplier theorem to find the point, lying on 8.5, which has a
mﬂ\?u shoetest distance to the origin. Here 85 denotes for the boundary of S given in part (a).
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5 (a)(4pts) Set up the iterated integral (with an appropriate coordinate) for evaluating
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~ {b) (4pts)Set up the iterated integral {with an appropriate coordinate) for evaluating
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evaluate.
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for R bounded by y =4z + 2,y =4z +5,y=3—-2zand y =1 - 2z.




6 (a) (%pts) Find the line integral fC] 2dz + 3zdy with C; the line segment form (0, 0)
to (1,1). . et
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{b)(9pts) Use Green’s theorem and your result for part (a) to find o, 2dz + 3zdy with
C, the quarter-circle from (1, 1) to (—1,1) followed by the line segment to (0,0).

Bj Green's theorem

LUQ 200083 = ([ 3 A
K

With  R= querter diSk win radig /5

Q! Scl 24+ 3?(6(7‘% YCLWTSYA\/ :@Zg

§ 2dctedr =245




7 (10pts) Find the flux of F =< 4z — 2, 3% — 3y, 4z + 2® > over 4Q with () bounded by
z=22+y?and z = 8 — z? — ¢~




8 (a) (7pts) Use Stokes’ Theorem to evaluate [, F'- dr for F' =< 23+ z,9%, 2% > and C
is formed by z = 22 + 1 and z = 10, orientated positively in the zx plane.

@a ﬁbﬁg‘; Thesrenm
| Fdy = g o A AS

with ¢ e i onclosed 19/ C I 2X~;,[m,
n= < o,y 0/
:ny = l
pole 3
= ﬂ 4S5 = f[ A A 2 :L}fj-gt d2
S -3 al 33
= 5% %Js
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