éﬂb l/f/awl\{{ath 2418- Midterm Exam #1 - October 1, 2015

Instructions: You may not use any outside help, including notes, index cards, electronic
devices or your neighbor!

1. (24 points) Short answer, no partial credit. Let @ = (2,3,4) and ¥ = (—1,1,3).
a. Calculate @ - ¥ and 4 X 7.

Y-V= =Rt 5+ R=/3
YxV=(5-10,5)

b. Find the magnitude of & — 37.

i-37-(5,0,-5)

c. Find a unit vector parallel to i and pointing in the opposite direction
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d. Find the angle between # and 7,
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e. Find the area of the triangle with vertices P = (1,0,2),Q = (0,0,3), R = (1,2,3).
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f, State Clairaut’s theorem.
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g. Find the work done by a force F = 6i — 8j -+ Tk that moves an object from the pomt
(0,8,6) to the point {4, 12, 20) along a streight line. The distance is measured in meters and
the force in Newtons.
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h. Let @ = (2,-1,6), b= {1,3,4). Find the scalar projection of & onto a, l.e. compag
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2. (16 points) Consider the surface given by the graph z = @2 -+ 2y

a. Let 7i(t) = (¢, £+ 1,382 4 4t + 2) and 7%(t) = (2,,4 + 2t%). Verify both curves lie on
the surface.

b. Find the tangent vectors to each curve at the point (2,3, 22).

¢. Find the equation of the plane containing the point (2,3, 22) and parallel to the two
tangent vectors. This gives an alternate means for finding the tangent plane to the surface.

d. Sketch the surface neatly. Also on the same sketch include the curve 72(t) and its
tangent vector at (2,3,22).
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3. (10 points) Let 7(t) = (2sin(2t),t, 2 cos(2t)) represent the position of a particle at time ¢.

a. Sketch #(t) for 0 < ¢ < 27, with an arrow in the direction of increasing ¢.
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b. Find the tangent vector to the space curve 7(t) at t = 7/2.
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c. Find the length of the curve sketched in part a.
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4. (10 points) a. Find an equation of the plane through the point (5,0, 3) and perpendicular
to the line x = 6¢, y = 4, z = 84 4¢.

b. Find an equation for the plane consisting of all points that are equidistant from the
points (5,0,2) and (7,4, 0).
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5. (10 points) At what point do the curves 7 (2) = (¢,2-¢, 15-+£2) and 7(s)

intersect? Find their angle of intersection.
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6. (5 points) Consider a function f(z,y). Define, using limits the partial derivative fz(z,¥).
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7. (5 points) Given 2%z + y* + 22 = 3. Find the partial derivative 2 using implicit

differentiation.




8. (5 pomts) Sketch the level curves f(z,y) = k for values k = 0,1 and —4 where f(z,y) =
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9. (10 points)
Above is & countour plot for & function f{z, ).
a. Estimate the partial derivatives f,(2,1) and f,(2.1). Show your work.

b. Is f,,(3.2) postive or negative? Explain
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10. (5 points) Let f(z,y) = T—;’f% Prove that:

(z, )4(00 ('L y)

does not exist.
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