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INSTRUCTIONS:

e Write answer in the space provided after the problems.

e Clearly show all work and circle/box answer.

o [a,b] X [¢, d] denotes the rectangle {a < z < b;c <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.
Fals
(2) (5pts) {1 < 2%+ y? < 4} is simply-connected.

false

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

Fale

(4) (5pts) Our final exam is on Wednesday.

Talse
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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 = 2 +y? and z = 4.
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2.2. (10 pts). Find the triple integral over the solid £ enclosed by 1 < z?+y?+2? < 4
£ /Aandz>0.
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2.3. (10 pts). Compute the following integral by changing variables.
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Here R is enclosed by 1<zy<2and 1l <axy? <2

Set Y = 7‘&
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3. VECcTOR CALCULUS

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

integral
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3.2. (20 pts). A vector field Fis given by < yz,xz, xy + 22 >.

(1) (5 pts) Show that F is a conservative vector field.
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(2) (10 pts) Find a differentiable function f(x,y,2) such that Vf = F.
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(3) (5 pts) Find fcﬁ -dr. 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, z) and g(z,y, z) with continu-
ous second prtial derivatives, compute and simplify div(Vf x Vg).

Vi = ‘;j{“x 5‘3 jz7
Vg = Gy 3y 92”7

| v 3 i\! J o i BV
Wer s g4 gié =t Gl b Bt
i In I Z

Tl (TeTg) = e ds3e et Usde ~tedgly + (s - dy)

Snde e b4 903 g b
NN pAAS A

T A’;«zg% T‘jxﬁji - iﬁ* 3" - jﬁJXZ

..——-«—“,J..v

L NS

———— a “‘

- U
The Jav«; vfmmﬁg 5 due WMMM j 4 Amie
wrtﬁmwm 2@( &Wm /Lw«, #&, szfxbé AeyTvihves are



MAC 2313-0001 Test 2

3.4. (10 pts). Find the following line integral

d dy.
3c$2+y2 sl 2+ y? v
Here (' is the closed cirve given by the ﬁgure'
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[Hint: ‘Poled’ Green’s Theorem.]
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