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.- This exam contains 7 pages (including i Page) and 5 questions: Total of points is

o 4 . H 1 . % ¥ p— : Sel ‘“
Work neatly and show all you; WOrk, mctuding all intermediate steps and alsu explal
in words how you are solving a problem. Partial credits are available for most problems.

Caleulators are not allowed in this exam. You have 50 minytes.

Grade Table (for instructor use only)

Question | Points Score i
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Total: 100 | F¢
1. (20 points) (2) (10 points) Compute the first order partial derivatives Q*_E and % of
fzg)= =¥ 2,
T,y) = ! .
% e + 32 & ¢ *
(b) (10 points) Find f(z,y) =e . Compute U—a%(l, 1) and (.,%22{;(1., 1) N
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: ' s) Fing the aeel- e~ parameterizatio;, of the nelix

7(t) = (cost, sin t,V2t),
starting at ¢ =
(b) (5 i

..=ﬂ"tt:') Find the curvs

ature of 7t) at ¢ = 7 by definition.
(c) (10 points)

‘ F'ind the curvature of 7(t) at t = Z by the formula Kk(t) = "r—r(fr}f-(,:—,;—)-
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(b) (5 poims) Calculate the limit it 1t xists or indicate that-1t qoes not cxist

T2y + T2
fim _%_1:::;_
(zw)=(00) T°+ y-

(¢) (5 points) Calculate the limit if it exists or indicate that ¢ does not evist
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1. (=¥ pedats) Find an equation for the 1.‘.-.511‘;’:1-.‘.:1:1ining the line "

r(t) = (3t —1,-t +4,5)
_ \‘tlni 5 5
and the vector ¥ = (1,1 -2).
\’"1\\\\“ (\,\, j)j | I

Yloy= (24,4, Y) " T
(D =(1,3,%)
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5. (70 points) Suppose that a particle in the plane moves with moti>" . (), velociey o(t) = ", =
g Fj(t) ~nd acceleration a(t) —= ¥/*).
(a) /10 points) If the particle is moving at constant speed prove that its velocity and
acceleration vectors are perpendicular for all times.
(b), (10 points) If in addition to moving with constant speed its angular moment.um
s e J(t) = 7(t) x T(t) is cobstant, show {hat for all ¢, i) L r{)nd ok the-prrtidle
is moving on a circle. T
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