MAT 421 — Exam?2 —~ Fall 2015

hey

Instructor: Dr. Francesco Strazzullo Name

Instructions, Each exercise is worth 10 points.
SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).

1. Evaluate (if p0551ble) or prove undefined the limit 7
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2. Find the expressions of f, and f, for the function
flx,y) = e
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3. Find the linearization L{x,y) of the function f(x,y) = x3y* at the point (1,1).
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4. Find the differential of u = z — sin(xy).
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5. Find an equation of the tangent plane to parametric surface 7(u, v) = (u?,vduv) at (1,-1,1).
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6. Find the directiona! derivative of the function f(x,v,z) = 3x — yz? at the point (1,—1,1) in the direction of
{2,—-3,5).
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7. Find the points on the surface y* = 9 + xz that are closest to the origin,
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8.The radivs of a nght circular cone is increasing at a rate of 1.8 in/s while its hc:ght is decreasing at a rate of 2.5
in/s. At what rate is the volume of the cone changing when the radius is 120 in and the heightis 140 in ?
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9. Compute the extrema of f(x,y,z) = 3x —y — 3z subject to the constraints x +y —z = 0 and
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10. Doppler effect. If a sound with frequency f; is produced by a source travelling along a line with speed v, and
an observer is travelling with speed v, along the same line from the opposite direction toward the source, then
the frequency of the sound heard by the observer is

. c + 4
fo= (c - vs) fs
where c is the speed of sound, about 332 m/s. Suppose that, at a particular moment, you are in a train travelling at
34 m/s and accelerating at 1.2 m/s®, A train is approaching you from the opposite direction on the other track at
40 m/s, accelerating at 1.4 m/s?, and sounds its whistle, which has a frequency of 460 Hz. At that instant, what
is the perceived frequency that you hear and how fast is it changing?
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