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This exam containg 7 pages (including this page) and 6 questions, Total of points is 100.

Work neatly and show all your work, ineluding all intermediate steps and also explain
i words how you are solving a problem. Partial credits are available for most problemns.
Calculators are not allowed in this exam. You have 50 minutes.
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1. (20 points) (a) (10 points) Compute the first order partial derivatives g{ and % of
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2. (20 points) (a) (5 points) Find the arc-length parameterization of the helix
Ft) = (cost,sint, V2t),

starting at ¢t = (.
(b) (5 points) Find the curvature of {t) at t = § by definition. e ()
(¢) (10 points) Find the curvature of 7{t) at t = § by the formula &(t) = Li"(‘iﬁ 2
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3. (20 points) (a) (10 points) Use definition to prove lim¢z ;)-(1,2) 2 +y* =5
(b) (5 points) Calculate the limit if it exists or indicate that it does not exist

T2y + T2 T "
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(c) (5 points) Calculate the limit if it exists or indicate that it does not exist

lim —2
(z3)(00) /77 4 2 (¢l 5 ¢
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4. (20 points) Find an equation for the plane containing the line
(t) = (3t — 1, —t + 4,5) .
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, : L b emeticn FTE). velocity W) =
3. (20 points] Suppose that a particle in the plane moves with motion 7t} V<

7{tj and acceleration g{tj = r ().
R vy @ - v 2 QL' -
(a) {10 poimts) If the particle s moving at constant speed prove ilat
acceleration vectors are perpendicular for all times.

its velocity and

(b} (10 poirts) If in addition to moving with constant speed its angular mmuin
Jit) = At) x ©(t) is constant. show that for all £, F(f) L 7(¢) and that the paruce

is moving on a circle.

LV T O

g -

——

{

i
{ + 1\ s 1) i
f vt ¥ i
- i
/ X i
¥ 1 ] b
T _"
3
| ¥
e ¥}
W
- :
L B
! b L
"
R -
i 3
— -~ i3 - ¥ .-
¥ i
‘
v . »
P
-
-~ - FS
-~ O X { 1 i ] é
! T f A .
- \ t
. %
B -
“+
’ -
3 ST U
N L
o4 v
A g8
i ) i f -
‘.'v
o
N,
%
ey
i 3
\\ /



