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Instruction: Show all the necessary steps clearly
natance from that

; N e ] R LTARLK: ~ gquare ol thet

1 ¢ opose the mass density ata given pointon thin wirei-! qual to the squi
- it to the x axis, I the wire Is helical and is parametriz . by
F(0 = sin(tyi—cos(t)j+4rk Torm == 2rn

|k and € be any curve from (1.2, —d) Lo

find the mass m ol the wire. (1 point)
j+ (dxvz+4)

2 Let Frx.y.2) = (3x°y+2yz%) i+ (2% +2x2 +2y)
(5.0.2). then
() Show that F is consevvative. (0.5 point)

ol

(b) Find potental ftuiction. (1 point)

{c) Lvaluate fo F(r).dr. (0.5 poiny)
3 Let 1 be continuous with continuous first and second derivatives on asimple closed path C and through

ou! the interior D of C. Show that
© du Ju ot (T
/ ——(1.\'+——d.1':jj (—., +——,,)(1’,—'L
Jo o ady ax Vo dmiifx= B
{Z points)
o ERl s s il SR T f o I R B i - ;
i riij),yi:e:;i,r\(.,;’[l-n}‘;b “ja:;:%l Zd;?t);-)l(Jl(i-~ }((3 2\ ) ! l},lnc%lnth[llbl(.)(_ldnlbel\\\‘t‘n cylinders
4+ =1 Ty =9w ensity lunction o(x, 1, 2) = —=—===—— (2 points
. R R (2p )

5 Let Z consist of the portion of the paraboloid
) 2z=x" + 2

il s = = v and ari . .

t1-10\ the pI'ane Z = x, and orient X by the normal directed downward. Suppose a fluid is passing

through X with a velocity v given by S
V(xX,v.2) =2yzi+2xzj +5yk.

Bind T :

Find the circulation of the fluid around the boundary of 2. (2 points)

6 Show that u(x, y) = L {x2 = 2} 4
. * \eva V -5{X"-—VY S H ¢ . .
v = 3(¥" - y*) is harmonic, that is, solution of Laplace equations and find harmonic

conjugate v(x, y) of 1-1(,\‘,}'). (1 point)
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