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1. Multiple-choice questions (la—1f): CIRCLE YOUR ANSWERS. NO PARTIAL
CREDIT, NO PENALTY FOR GUESSING. You do not have to justify your answers for

the multiple-choice questions. Each of questions la—1f is worth 2 points.

(1} Identify each equation below with ONE of figures A-E below.
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Cirele your answers:

la} eyt 42t =1 A B @ D E
2+t =1 A B C D E
1c) Vel =z A B C D @

(ii) Given a function f{z,y) satisfying f(1,2) = 6, v ‘(1 = (3, —2). Evaluate
{in scratchwork) an approximation for each of f{1.01,2.02) and f’(0.98, 1.99). Then use

your approximation to circle the correct answer in each question below:
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1d) The LARGEST number is : CHLED  £(1.01,202)  £{0.98,1.99)

le; The SMALLEST number is: f(1,2) 7(1.01,2.02) 0.98.1.99]
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Note: comparing vaiues in this way is not actually justified unless we can alsc estimate the error in the

approximation! But don’t let this worry you for the purposes of this exercise.

(iii} The level curves of a function f(z,y) are shown below. Based on the picture,
which of the two gradient vectors V f 'P and V—" f IQ has a larger magnitude (i.e., length}?
Circle your answer below.
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1t) The LARGER magnitude is :
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2. Using polar coordinates, sketch and clearly label the curves Cy, O, given by
‘ €11 = cos8, Coir=1—cost
_x.f’"’ and find the area of the region that is inside 7 and outside ..
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Consider the function f{z,y, z} = yeT *
a) Find the gradient V f J
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and-the point F(—1,2,1).

b) Find the equation of the tangent plane to the surface yet r = 2e at the point P
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c) Find the directional derivative of f at P, in the direction of the vector 7 = {1,2,3).
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4. Given the parametrized curve in space: P{t) = (z(t},y(t},2(t)) = (e', e %, V2 - t).

a) Find the arclength of the part of the curve between the points Pi = (1,1,0)
(corresponding to t; = () and Py = (e, 1/e, v'2) (corresponding to #, = 1). Note: you can,
and should, simphfy the expression inside the integral to get rid of the square root.
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b} (UNRELATED to part (a)) Use the same curve P(t) as above. Given a functio

. =, i i d
F(P) = flz,y,2) with Vf l(3 s vE 1n3)= (1,6,4), find the derivative T [_f (P(t))] ]t:lnS.
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g 5. a) Find the maximum and minimum values of the function f(P) = flz,y,2) =

/ T4y +z, under the constraint that the point P(z,y, z) is Testricted to lie on the ellipsoid
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TED to part (a)) Find the critical points of the function flz,y)
23 — z + 2zy + y?, and classify each point as a local minimum, a local maximum, or a
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/'/ 6. a) Using the two-path test, show that lim % does NOT exist.
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Blank sheet.
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