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1. (15 points) Integrate f(z,y,z) = 20222 over the path from (0,0,0) to (1,1,1) given by the
curve
C: rt)=ti+tj+tk 0<t<1

Ac :

— 2 § & A

% t S5t y+ 1 &
drf . o

\5\1\ = 1t sy T

A2 pag¢®

Q\OY\S & p -F(x,glz) =20 .t"i' ) SO

\
y Ty ds = S 20 t”mcF dt
& a

U= 2+ 2518
A= Sem BT Al

|2
-JKgSZJU’dM

= _,\___ 3/2-
10 ( . {3/1\

2.3
2 )

= 5| R " >



Math 244 Final - Page 3 of 9 7/13/15

2. (15 points) Find the work done by F = 2yi 4 2zj + 4zk on the curve C : r(t) = t + t%j + t'k
for 0 <t < 1.
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3. (15 points) Show that F = e¥+2%(i+ zj+ 22k) is conservative, then find the potential function,
[, that satisfies f(0) = 0 (Hint: The f(0) = 0 part determines the constant term, C, in the
potential function).
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4. (15 points) Compute the circulation ?S(Gy + ) dx + (y + 2z) dy, where C is the circle
pa

(z—2)%+ (y—3)* = a® (a is a constant) traversed once in the counterclockwise direction. Feel
free to use facts about the area of a circle in your computation.
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5. (a) (10 points) Parametrize the portion of the plane z+y+z = 2 inside the cylinder 22+y? = 4
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6. (20 points) Set up the integral that gives the flux of F = —zi — yj + 2%k across the portion of
the cone z = \/z2 + y?2 that lies between z = 1 and 2z = 2 in the direction away from the z-axis.
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7. (15 points) Let n be the outer normal unit vector (away from the origin) of the sphere

S 22+y¥+22=1, 2>0,

F= <—y+ 2J1rx>i+ <tan‘1(y)>j+ <m+4i—z>k.
[/(VxF)onalor

Hint: Use Stokes’ Theorem to rewrite this as an surface integral over the unit circle in the zy-

and let

Find the value of

Bl_a_lle’ then use a formula for area. B
Taun n= &
and (VxF) n=(vxe) f




Math 244 Final - Page 9 of 9

7/13/15

8. (15 points) Find the outward (away from the origin) flux of F = %g—i + 2j + 2%4%k across a

sphere centered at the origin with radius 2 cut by the first octant. The surface includes the
sides and is closed.
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