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INSTRUCTIONS:

e Write answer in the space provided after the problems.

e Clearly show all work and circle/box answer.

e [a,b] X [c, d] denotes the rectangle {a < z < b;¢ <y < d} in zy plane.
e Keep Calm and Enjoy the Computations!

1. “TRICK OR TREAT’

Determine whether the statement is true or false. If it is true, say so; if it is false,
explain why or give an example that disproves the statement.

(1) (5pts) The positive orientation of a closed curve is clock-wise.

Flse . (ot or—capkurse

(2) (5pts) {1 < z* + y* < 4} is simply-connected.

‘)1@[56__ < ,zms a#& m—lﬁcm#/&

(3) (5pts) A vector field F is conservative if and only if divF = 0.

FuLSe ’?B@m»’l/ﬁﬁl@ d&é C«"éT’x 3:0‘;-

(4) (5pts) The line integral of a conservative vector field is independent of path.
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2. INTEGRALS

2.1. (15 pts). Express the following Riemann sum over the solid E as a triple inte-
gral, and compute the integral.
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Here E is enclosed by z = z? + y? and z = 4.
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2.2. (10 pts). Find the triple integral over the solid E enclosed by 1 < z2+y2+22 < 4
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2.3. (10 pts). [Hint: set u = zy, v = zy?
Compute the following integral by changing variables.

J[ vaa

Here R is enclosed by 1 < zy <2 and 1 < zy? < 2. ,
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3. VEcTOR CALCULUS

3.1. (10 pts). Let C be a piece of space helix given by 7(t) =< cost,sint,t >,
0 <t<n7/4 Let FF =< z,y,zy > be a smooth vector field. Compute the line

/F-dﬁ
C

(. Tty =<cot, swb t) . t:0— %

i

‘7”’(;&) = {(-Snt, wst , 1>

integral

_}?(t-) = <&t , st , gmteostd

— T - ‘
J;F’X{’ - J?F <cost, gnt | shtcest ¥ * (-5t st |y e
©

T

= (% gutwst &
o
- % ﬁéf | s ! v
= = J st = 7F J 31140(0&'(, :-LF (RS
2 o T
Y
. L

i



MAC 2313-0010 Test 4 6

3.2. (20 pts). A vector field F is given by < yz,z2, zy + 22 >.

(1) (5 pts) Show that F is a conservative vector field. K
— 1 3\
(ar[ F = Y¥F = 2 e x —
3x > 3T | = ().
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(2) (10 pts) Find a differentiable function f(x,y, z) such that Vf = F.
¥ e = 47— j:xgz+:((g\g)=t>5&3=7<z+:§}
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(3) (5 pts) Find fcﬁ -d7. Here C is a smooth curve from (0,0, —1) to (0,0,1).
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3.3. (10 pts). For any differentiable functions f(z,y, 2) and g(z,y, z) with continu-
ous second prtial derivatives, compute and show that div(Vf x Vg) = 0.
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3.4. (10 pts). Find the following line integral

d dy. | .
jim2+y2m+x2+y2y iﬁ{z"

Here C is the closed cirve given by the figure: Jerf' D be "%‘ Tenm ﬁéftr we
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