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Instructions: Show all work. Give exact answers unless specifically askigd to round. All complex

numbers should be stated in standard form, and all complex fractions hould be simplified. If you do not

show work, problems will be graded as “all or nothing” for the answerbnly; partial credit will not be
possible and any credit awarded for the work will not be available.

MTH 277, Exam #3, Spring 2018

1. Find the unit tangent vector for #(t) = (t3 — 4t)i + (t? — 1)j§ (8 points)
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2. Write an integral for the arc length of the curve 7(t) = ti + (#— tzjj + t3k on the interval
[0,2]. Evaluate it numerically. (6 points)
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3. Find the curvature

of curvature at the
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of the curve 7#(t) = 3ti + e’j + 2t%k at th
same point? (12 points)
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Find the directional derivative of the function w =
+—2,6,2). In what direction is the directional

+ z? at the point (1,4,2) in the
rivative a maximum? (10 points)




5. Find the equation of the tangent plane to the surface x? + 2zl = y? at (1,3, —2). (8 points)
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6. Find an equation ¢

of the tangent plane to the surface 7 (u, v)
the pointu = 1,v

wcosvi+ 2usinvj + u*k at
= %. (8 points)
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7. Find the area of th
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e surface given by f(x,y) = 2 + %xy?’/2 ovir the region R: {(x,):0 < x <
. Do not integrate. (8 points)
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8. Use the Fundamer

on the line segmell
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ital Theorem of Line Integrals to evaluate fc osxsiny dx + sinx cosy dy

t from (0, —m) to (%n,%) (10 points)
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9. Use Green’s Thegem to evaluate fc (y = x)dx + (2x — y)djon the path described by the

boundary of the
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raphs y = x,y = x? — 2x oriented counterdlockwise. (12 points)
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10. Evaluate the surfﬁce integral [o [ f(x,y,2)dS for f(x,y,2)
4 < x? +y? < 16. (12 points)
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11. Evaluate the flux

integral f, [ F - NdS where F = 3zi — 4f

S:z =1 - x —y inthe first octant. (12 points)
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12. Use the divergence theorem to evaluate fs [F-NdS for F(§,y,z) = (4xy + z2)i +

(2x? + 6yz)] + &xzfc\ for the closed surface bounded by x

planes. (14 point|
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13. Evaluate fC F - dF using Stokes’ Theorem for F(x,y,z) = xy@ + yj + zk for S:z = x?,
0<x<20<y<2.(12 points)
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