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Math 254, Final Exam, Summer 2012

Instructions: Show all work. Answers with no work will be graded all or nothing unless the point of the
problem is to show the work (in which case, no work will receive no credit). Use exact values (fractions

and square roots, etc.) unless the problem tells you to round, is a word problem, or begins with decimal
values. '
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1. Evaluate the integral j j Iydzdydx. Sketch or describe the region. It may be convenient
0 _Jaoy? 0

to switch to cylindrical coordinates. (15 points)

2. Set up an ir;tegfalb’t‘b find the volume of the solid bounded by z =9 —x%,z=0,x =0 and
y =2x. (15 points)
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3. For the function f(x,y) calculate the region below it on the region described. Do this by changing
to a convenient pair of variables. Sketch the region before and after the switch.

xy
f(x,y) = e on the region bounded by y = 2x,y = i’—,y = ix,y - % (30 points)
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3. For the function f(x,y) calculate the region below it on the region described. Do this by changing
to a convenient pair of variables. Sketch the region before and after the switch.

xy
f(x,y) = e 2 onthe region bounded by y = 2x,y = %,y = %x,y = i (30 points)
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4. Plot the 2-dimensional vector field F(x,y) =x"i+ xyTj. Describe in words the shape of the
field. Plot at least 15-20 points. (20 points)
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5. Calculate the potential function, if it exists, for the function
F(x,y, z)=2xyz + 22);4» (x*z - 3); +(xPy+ 2xz)]€ or prove that it does not. (15 points)
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6. Evaluate the line integrals in each of the problems below. (15 points each)

a. J"F-d;,F(x,y, z)= yz?+xz}+xy/€,C :line from (O, 0,0) {0 (5,3,2)
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b, [y ~x)dx+ y7dy,C17(0) = 241 +10r],0 <1 <1 |
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7. Find the curl and the divergence of the vector field F(x,y,z)= x'zi — 2xz}’ + yz/:', . {20 points)
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8. Find the curl of the function F(p,¢,0)= (f, P’ sin’ ((p@),ln p> in spherical coordinates
P

using the formula
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9. Evaluate the line integral _[[Z(X+y)?+ 2(x+y)}']'d; ; C: smooth curve from (-2,2) to (4,3)

using the Fundamental Theorem of Line Integrals. (15 points)
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10. Use Green’s Theorem to evaluate the integral for the given path. J‘(y~x)dx+(2x~y)dy; C
-

boundary of the region lying inside the rectangle bounded by x= -5, x=5, y=-3, and y=3, and
outside the square bounded by x= -1, x=1, y=-1, and y=1. [Hint: you may not need to calculate
the integral explicitly if you can find the area by another means.] (15 points)

N ey 2N

v ST

—

y .
S P

11. Find the tangent . plane and normal line to the graph at the given point

;(u,v) =i+ v}' + uvfc, P(1,1,1) .(15 points)
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12. Find the point on the curve y =e¢” where the curvature K is a maximum, and the limit as x> oo,
Find any points where the curvature is zero. (15 points)
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13, Use spherical coordinates to find the limit of lim tan™ ——— |- (10 points)
: (x,3,2)-(0,0,0) X"+ y 4z
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14. Find all critical points, relative extrema, and identify whether these points are a relative
maximum, a relative minimum or a saddle point (or cannot be determined) at each critical point.

F(x,)=x" +6xy+10y> -4y +4 (20 points)
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16. Find the Jacobian for the three-dimensional change of coordinates: (10 points)

dx Jdx Ox
du Jdv oJw
0(x,y,2z) |oy dy oay

dwv,w) |gu dv ow
dz 0z 0z
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x=u(l-v),y=uw(l—w),z=uvw
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