Math 2153, Exam #2, Fall 2012 Name 15 |

Instructions: Show all work. Use exact answers unless s
all parts of each problem.

pecifically asked to round. Be sure to complete

1. Draw six level curves for the function f(x, y) =
z. (10 points) |
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2. Find the limits if they exist, or prove that they do not exist. (5 points each) —
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3. Find the mdlcated partlal derivatives for the function f(x,y,z) = e xsm(yz) (5 points each)
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4. Find the total differential of the function f(x, y, z) = e¥ cos(x) + z2. Evaluate it at the point
(m, 0, 2), and use it to approximate the value of the function at (%, —0.1,%). (10 points)
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5. Find 22 for the followingw = xy? + x2z + yz2,x = t2,y = arccos(t), z = e~2¢ using the
chain rule. Be sure your final answers contain only t. (10 points)
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6. Find the implicit partial derlvatlve — for the functlon x% +y2 — yzw + 3zw* — cosh(y) = 0 by

both means (the long way and by means of the short-cut formulas). Verify that both produce
the same results. (15 points)
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7. F|nd the d|rect|onal derlvatlve for the function f(x,y, z) = xtan(y — z) at the point (4,3,1) in

the direction of ¥ = { — 2] + 3k. Then state the maximum value of the directional derivative at
that point. (10 points)
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8. Find an equation of the tangent plane to the surface at xy? + 3x — z% = 4 at the point (2,1,-2).
Then state the equation of the normal line at the same point. (10 points)
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9. Find the critical points for the function f(x,y) = x3 + 6xy + 10y? +|2y ?k 4, and characterize
each point as either a maximum, minimum, saddle point, or cannot be determined. (10 points)
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10. Find the absolute extrema for the function f(x,y) = x? — 4xy + 5 over the region
R{(x0<x<40<y< Vx}. Sketch the region. (15 points)
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11. Minimize the function f(x,y) = 2x + y subject to the constraint xy = 32 using Lagrange
Multipliers. (10 points)
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