MATH 259 FiNAL ExaMm MAy 6, 2015
NAME:

INSTRUCTIONS: Answer all 18 problems. Show your work: even correct answers may receive little or no credit if a method
of solution is not shown. There is no need to simplify your solutions. Calculators, notes, cell phones, and other materials
are not permitted.

Some useful formulas:
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e B(t) = T(t) x N(t)

L ) ()
O =""rmp

e An equation for the tangent plane to the level surface F(z,y, z) = k at the point (zg, yo, 20):
Fy (20,0, 20)(z — 20) + Fy (20, Y0, 20) (Y — Yo) + F=(20, Yo, 20)(z — 20) = 0
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e Distance from the point (21,41, 21) to the plane ax + by + cz +d =

e F =ma.
e T=rxF.
e Second derivative test for a critical point (a,b) of f(z,y): D(a,b) = fzz(a,bd) fyy(a,b) — [fay(a, b)]%.
If D >0 and fy:(a,b) >0, then f(a,b) is a local minimum;
If D> 0 and fz.(a,b) <0, then f(a,b) is a local maximum;
If D <0, then f(a,b) is not a local extreme;
If D =0, then the test is inconclusive.

o dV =dx dy dz =r dz dr df = p*sin¢ dp df dé.

o Spherical-Cartesian conversions: & = psin¢cosf, y = psin¢sinf, z = pcos ¢, and 22 + y? + 22 = p2.
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e The Jacobian of the transformation = = g(u,v), y = h(u,v) is Av) (8u) ( 5 9 )




1. Sketch the graph of the polar curve r = 1 + 2cos 6. Label all axis intercepts clearly.
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2. Vectors a and b are shown. Draw the vectors a + b and a — b and determine which has greater magnitude. Label your
vectors clearly.



3. Determine the slope of the tangent line to the curve r = 1 — cos € at the point (r,6) = (17

4. Determine the area of the region inside the polar curve r = 6 for —



5. Determine the angle of intersection of the lines Ly : (x,y,2) = (2t,2,2t — 1) and Ly : (z,y,2) = (s+ 1,1 —s,—2 — s).

6. Find an equation for the plane containing the lines L; : =6t — 3, y =1 — 3t, z = 2t and
Lo:x=2s—1, y=—s, z=4—s.



7. Find a set of parametric equations describing the curve of intersection of the cylinders z = z2 and 22 + y* = 1.

8. Calculate the curvature of the space curve r(t) = (t2,¢3 — ¢, t) at the point (1,0,1).
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9. Explain why the limit does not exist: im .
(@y)—=(0,0) (T + )

10. Calculate %Z if 22 —y? + 22 — 22 = 4.



11. Calculate % if w=2eY? and x =rcost, y = rsint, and z = r2 4 ¢2.

12. Calculate the directional derivative Dy f(2,1) if u = < 3,
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13. Evaluate the definite integral ffR x dA where R is the region bounded by the y-axis and the lines z = y+ 2, and = = 2y.

14. Evaluate the iterated integral fol le cos(y?) dydu.



15. Calculate the volume of the solid between the paraboloid z = 4 — 22 — 32 and the xy-plane.

16. Find an integral expression for the moment M, of the solid with uniform density 1 occupying the spherical region
above the cone ¢ = ¢ and inside the sphere p = 3. Do not evaluate the integral.



17. Find all the critical points of f(z,y) = zy+ % + % and determine if each is a local minimum, local maximum, or neither.

18. Determine the maximum and minimum values of f(x,y) = 3z + y given that 2% + y? = 10.



