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Math 254, Exam #1, Summer 2012

Instructions: Show all work. Answers with no work will be graded all or nothing unless the point of the
problem is to show the work (in which case, no work will receive no credit). Use exact values (fractions

and square roots, etc.) unless the problem tells you to round, is a word problem, or begins with decimal
values.

1. Graph the following parametric equation in 3D: (1) = sinz(l);~1—1} + cos(zz)/:r . Try t={-2m, -
31/2, -m, -1/2, 0, n/2, m, 3n/2, 21t} or if the graph is less predictable, try t={0, /4, n/2, 3n/4, 7,
5n/4, 31/2, 7n/4, 2n}. Be sure to label each graph with an arrow on the curve in which t is

increasing. You need to show enough to know what the equation of the graph looks like. Fora
helix, this means two spirals. Label all three axes. {20 points)
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2. Forthe vector-valued function r(r) =e'i +sec’ ¢ j + T k, find ¥'(¢) and jr(t)dt (20
_+.

points)
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3. Given the acceleration function a(¢) = —cost j —sintk, and initial conditions

\7(0),: 2 + ];,;(O) = 3] , find the velocity and position functions. (15 points)
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4. Find the unit tangent and unit normal vectors for the curve ;(t) = 2sinti+2costj+4k atthe

point P(x/—Z—,\/EA). (20 points) {:Yy@’
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>. Find the curvature K of the curve. (1) = 4(sin¢ —rcost)i+4(cost +1sint)j+= 3 I’k (10

points)
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6. Find the limits. (10 points each) K Q(L + 250 /tL\
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7. Find the partial derivatives w,, w,, w, of the function w = 3x2y~- Sxyz +10y.22 at the point (-
1,1,4). (15 points)
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8. Find %‘%} and %\;—' for the following set of equations using the chain rule:
w=y3—3x%y,x =eS,y = et’
Be sure your final answer contains only t and s. (20 points)
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9. Find the implicit derivative, or first partial derivatives, z,, z, of the following implicit function

x - xXyz + z'=In (——) You must find at least one of the derivatives implicitly, but you may

Y lny ~lay
use the formulas for the second one if you wish. (20 points)
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10. Find f, s, fiy, fy, £y, for the function z =¢”sinxy . Be wary: product rules are involved. (20
points)
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11.. Find the gradient, Vf, for each function with the appropriate gradient formula. (10 points each)
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12. Find the directional derivative of the given function S(x,¥,2) = xy+ yz + xz at the point

P(1,1,1) in the direction v = 2;+fj—/€ . (20 points)
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