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Math 2153, Exam #1, Summer 2015
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KeY

Instructions: Show all work. Justify answers as completely as possible. If you are asked to prove
something, mere computation is not enough. You must ¢xplain your reasoning. Be sure to state your
conclusion clearly. Incomplete work or justification will not receive full credit. Use exact answers unless

specifically asked to round.

1. Plot the space curve given by #(t) = 2 cost{ + 3 sin tj+ %tl? on the graph below. Be sure to
plot at least 10 points on the curve. (7 points)
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2. Use the matrices shown to calculate the given valyes. (4 points each)
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3. Find the domain of the functions below. Express each in proper set notation. (4 points each)
a. ) =In(t+1)i+Vtj+sintk
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4. Convert the equation x* + y* —3z” = 0 from rectangular to cylindrical coordinates. (4 points)
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5. Convert the equation z = r? cos® @ from cylindrical to spherical coordinates. (4 points)
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6. Find a parametric equation for the curve createdifrom the intersection of surfaces
z=x"+yL,x+y=0 x=t. (5points)
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7. Find a parametric (vector-valued) function for the surface given by 4x* +3* =16 .. (5 points)
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8. Find the limits, if they exist, or prove that they dg not. You will need to check multiple paths.
You may need to use polar or spherical coordinates. (7 points each)
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9. Find the specified integral or derivative for the giyen vector-valued function. (6 points each)
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10. Graph the vector field F(x,y) = (x* +y*)i—xy]j on the graph below. You must plot at least 10
vectors, then sketch in the rest of the field. Is the field conservative? Why or why not? (10 points)
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11. Evaluate the line integral I3(x -y)ds,C: ;(t) =1+ (2 —-t);',O <t <2.(7 points)
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12. Find Vf and V2 for f(x,y,z)=xycosz. (10 points)
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13. Find V- F and V x F for F(x,y, z)= <cos xy,sinxz,tan y> . (12 points)
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14. For the function s(x,y) = x* + 4xy + y* — 4x4+ 16y + 3, draw the gradient field below by
indicating any curves where the partial derivatives are zero, and at least one vector of the field in
each region of the graph. Use that to determine if any critical points are maxima, minima or
saddle points. (:;LO points)
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15. For the gradientifield shown below, find all the extrema. Label them as maxima, minima, or
saddle points. Draw 10 level curves on the graph| (8 points)
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