Math 173 - Test 4 Name & eg

May 16, 2016 Score

Show all work to receive full credit. Supply explanations where necessary.

1. (12 points) Let @ = 3i — 5k and @ = —i + 2] + 3k.

(a) Find a vector of magnitude 2 that has the direction of .
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2. (10 points) Write a direction vector for each line. Then show that the lines are parallel.
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3. (10 points) Find an equation of the plane passing through the points P (0,2,1), Q (2, -1, 3),
and R (5,0,8).
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4. (10 points) Let f(z,y,2) = z?y2®. Find the gradient vector and the maximum
directional derivative at the point (1,2,1).
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5. (10 points) Find the critical points of g(z,y) = 3 + y® — 3zy + 9. Then use the 2nd
partials test to classify the critical points and determine the relative extrema.
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6. (10 points) A baseball is hit from 2.8 ft above home plate with in initial velocity vector
of 827 + 787 (measured in ft/s). Will the ball clear a 20-ft wall 380 ft from home plate.
Neglect all forces except gravity and use g = 32 ft/s?.
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7. (12 points) A thin plate of constant density p lies in the 1st quadrant bounded by
the graphs of y = (z — 1)2 and y = x + 1. Write the double integral that gives the

moment about the y-axis. Then sketch the region of integration, write the integral as
an iterated integral, and evaluate (by hai1d).
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8. (12 points) Determine the limit or show that it does not exist.
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9. (10 points) The position of a particle at time ¢ is given by 7(t) = e'i42e7"j +tk. Write
the definite integral that gives the length of the particle’s path from ¢t = 0 to ¢ = In 3.
Use your calculator to approximate the value of the integral.
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10. (12 points) Consider the vector field

ﬁ(:c, y,2) = (y + y22)i+ (x — 2 + 2zy2)j + (—y + :vy2)fc.

(a) Find a scalar potential function f(z,y,z) for F(z,y,2).
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(b) Use any method to evaluate [, F-d7, where C is the line segment joining (2,2,1)
and (1,-1,2).
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11. (8 points) Write the iterated integral with the reversed order of integration. Do not
evaluate.
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12. (10 points) Find an equation of the plane tangent to the graph of f(z,y) = %ﬁﬁ at
the point where (z,y) = (—1,2).
F-1,8) =
5
F(x,g,%\ = Z- xz_Héa

Oue SurFATE \Y THE LevEL SURFACE

TAnng Poave (s

—%.bu\} Y %Q%-aﬁ) x (2-\3 =0

o

’ e e T \\

7 / / 1 4 .
v"‘gx+-5—3+z=3

\_//. )




13. (12 points) Use the method of Lagrange multipliers to find the extreme values of
f(z,y) = 22% + y? + 5 subject to the constraint z? + 4y? = 4.
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4. (12 points) Convert to cylindrical coordinates and evaluate.
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