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Math 254, Exam #1, Winter 2012

Instructions: Show all work. Use exact answers unless directed otherwise (with the exception of some

application problems). Problems with answers only will rarely receive full credit. Be sure to read each
problem carefully and complete all parts.

1. Find the vector-valued function that represents the intersection of the surfaces z = x* +y* and
x+y =0, using the parameter x =1 . (5 points)
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On the graph below, plot the cusve using 7 = {—~3,—2,—1, 0,1,2,3} . Be sure to properly label
your points and axes. (10 points)
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2. Find the following for the vector-valued function r(f) = ;l +2sintj+2costk .
a. 7"(f) (7 points)
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b. J-;(t)dt (7 points)
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3. Given the acceleration function a(f) =—cos? j +sintk , and initial conditions

v(0) = j+k,r(0) =1, find the velocity and position functions. (7 points)
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Find the unit tangent and unit normal vectors for the vector-valued function

4,
r(f) = 2sin4ti + 2 cos 4¢ j + 4tk . (10 points)
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5. Using the vector-valued function ;(z‘) = 2sin4ti +2cos 4t}' + 41/; , calculate the length of the

arc on the interval [0,21t]. (7 points)
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6. Find the curvature of the vector-valued function ;(Z) =2sin4ti+2cos 4[‘} +4rk . (7 points)
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7. Sketch the level curves for the function f(x,y)=+/9—x’ —y*, using the values ¢=0,1,2,3
for z. Given the information from the level curves, what does this shape look like in 3D?

Describe or sketch. {10 points)
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8. Find the limits or prove that the limit does not exist. (5 points each)
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9. Find all first partial derivatives of z=e¢”sinxy. Thenfind z, . (7 points)
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10. Using the formula for the gradient in spherical coordinates V = i i —Q— 1 j— ,
dp’ p O0p psing 00
calculate the gradient of the function f(p,9,0) = p*sin’ p+2ptan@. (10

points)
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11. Find the total differential for w =2z’ sin Xy then use the value of w(r,1/2,1) to approximate the
value at w(71/6,0.4,1.05). (7 points) : .
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12. Find the partial derivatives —GT and %z for xlneryzZJrz:2 =8. Do it the long way and not
X

the short-cut formulas. (8 points)
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13. Use the chain rule to find — for w=—_x = tz,y ={+1. Be sure your final answer contains

only one variable. (8 points)
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14. Find the directional derivative of the function at the indicated point, in the indicated direction

fy,zy=xy+yz+ xz;P(l,l,l);; = 2;+;'—l; . (8 points)
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