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A& A (15 points) » F A T (True) & F (False)

1. There is a direction u in which the rate of change of the temperature function

T(z,y,2) =2xy — yz at P(1,-1,1) equals —3 (that is, D, T(1,—1,1) = —3).

27
2. 5 drdy = dd0
L weegten= [ [ ap

3. Let D be an open connected region in space. If § F-dr = 0 around every closed

loop in D, then F must be a conservative vector field in D.

4. There is a vector field F = M i+ N j+ Pk whose components M, N and P
are twice differentiable such that curlF =V xF=xi+yj+ z k.
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1. Find the linearization L(z,y) of

1
flz,y) = z2 —a:y-|—2y +3

at the point (3,2).

2. Let s be the arc length parameter of the plane curve r(t) = (cost + tsint)i +
(sint —tcost)j for 7/2 <t < m. Find the derivative ds/dt.
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10.

. Evaluate the integral

4—g2 2
/ / dyd:r:

You may have to change the order of the integrals.

. Find a potential function for the following field. [D]

1 1
F=2cosyi+ (- —2zsiny)j+ -k
Y z

. Use the parametrization (x = asin¢cosf,y = asingsinf, z = acos¢) for the

sphere z2 + 92 + 22 = a2 to find the flux of F = zi + yj + 2k across the sphere
in the direction away from the origin.
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. Find the sum of the series Z
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(a) 1 = + - +---i t
a)l— -+ - — = +4---is convergent.
273 1 vere
1 1 1
(b) 1 -5+ 22 + - - - converges absolutely.
1 1 1 .-
(¢)1— —+ — — — + - - - converges conditionally.

V2 V3 V4
1 1 1 )
(d) 14+ =+ =+ =+ --- is convergent.

2 3 4
(e) If > an and > b, both converge, then Y a,b, is also convergent.
n=1 n=1 n=1

. Find the interval of convergence for the following power series.

n 2"

i )tz 4+ 2)"

. Find the Taylor series generated by f(z) =1/z2 at z =1. [ ]

Find the Taylor series at x = 0 for the function cos?® z.
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1. (10 points) Use Green’s Theorem to find the counterclockwise circulation, and out-

ward flux, for the field F = (z + e siny)i+ (z + e cos y)j along or across the curve

C: The right-hand loop of the lemniscate 72 = cos 26.

2. (15 points) (1) Let n be the outer unit normal (normal away from the origin) of

the parabolic shell S: 422 +y 4+ 22 =4, y > 0. Let

F=(—z+ Ji+tan tyj+ (z + )k

242 4+ z

Find the flux of V x F across S:

//(VxF)-nda.

S

(2) © FEFEW L > LUTBOl 2 & IERE ? f &5 2
Let D be the region enclosed by the surface S. By the Divergence

Theorem, we have

//WxFynwsz/vvammz
S D

Since V - (V x F) =0, so

//(VxF)-nda:O.

S

3. (10 points) Let
n/2" n odd
ap =

1/2™ n even.

o0
Does E an converge? Give reasons for your answer.
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4. (10 points) Let C be a simple closed smooth curve in the plane 2z + 2y + z = 2
with counterclockwise orientation viewing from above. Let |R| be the area of the

region enclosed by C' in the plane. Write
f?yda: —3zdy+xdz
c
in terms of |R|.
5. (10 points) Use the binomial series for (1 — 22)~'/2 and the fact that

d 1
sin g =

dz V1 — 2

to show that (formally)

o0
. 1-3-5---(2n—1) z?ntl
1 pe— .
S x_x+nz_:1 2-4-6---(2n)  2m+1

and to determine the radius of convergence.
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