201-DDB Final Exam Answers — May 2003 Calculus III

1. (a) The cardioid and circle are pretty standard
— they have intersections at § = Z, 2% i.e. at (0,42). Graph:

(b) Area: 57 — 8 (c) Circumferezlics: 716
2. b bo g i3 135,38  18s Ty 19T Ty L R =4
3. (a) ni; & +(1_)!1():n+3)x4”+3, |Ry(z)| < 0.000324
(b) 12+ 555 = 0.3095 + 0.00076
4. (a) Graph: (b) Graph:
5. T = 522 (2,2t,1%), s (26,2 —122t), K= Groy

6. (a) The paths = 0 and y = z give different limits (0, 3) so the limit does not exist.
(b) fz(0,0) = f,(0,0) = 0 because f(z,y) is constant along the z and y axes.

7. (a)2/4/141, (b) /40 in direction (—1,0,3)
8. (a) Vf=(-8,2,4) so the plane is -4z +y+22=9

(b) 2 =—-1+5t, y=1+8t, 2=246t
9. (a) 0 (b ) = f, w =cf!, 2 8x2 = f", 822 =c2f" so qed
10. CPs: (0,0) is a saddle point, (—1, —1) is a local max, (1,1) is a local max.
11. The point furthest away is (—\/%, —\/%, —\/%)).
12, (a) 3(2v2-1) (b) §(1—e7)

13. 14.
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