B14-1 Final Exam Partial Answers December 9, 1993

The following answers are not guaranteed. If in doubt check with your instructor or TA.
1. (a) 7z% — 1242
b) (32%) sin2z + (z° + 1)(2 cos 2z)
2(3z% + 5) ~ (22 — 1)(6) 2 — 1
) (322 1 5)2 /2 37215
d) sec?(3z% — z + 1)(6z — 1)
)

() Vsin®z +1 cosz
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(c) 3:55/2 + §x3/2 -2z +C.
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d) ———
@ 4(1 4 cosz)4 *
32
3. 77
4.
(a)y=27r-6

(b) Horizontal: (v/3,2v/3), (—v/3, —2v/3); vertical:(2v/3, v3), (—2v/3, —v/3)
5. g feet per second

6.

(a) Vertical: z = —2,x = 2; horizontal: y = 1.

(b) Increasing: (0,2), (2, 00); decreasing: (oo, -2),(-2,0).

(c) Concave up: (—2,2); concave down: (—oo, —-2),(2, 00).

(d) None. The concavity changes at x = =2,z = 2, but the function is undefined at these points.
{e) (0,9/4) is a local minimum and the only critical point.

To check if your graph is correct, use Maple.
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7. Width of base = 2 feet, height = 1 foot. Justification: the function is 10z2 + i defined for z > 0.
z

It has precisely one critical point in this interval: at z = 2. The second derivative at x = 2 is positive so the
point is a local minimum. But if this is not an absolute minimum, the function would have to have other
critical points where it ‘turned around’. (The function is everywhere differentiable.) There are many other
possible ways of justifying the conclusion. However, just saying the second derivative is positive would not
suffice because the critical point could in principle be just a local minimum.

8. 484 feet

9. 21 = -1,zp = 1,3 = —1,24 = 1, etc. So the sequence oscillates between 1 and —1 and never
approaches a limit.



