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Math 10250 Exam 3 Solutions — Fall 2006

- R(q) = 24 g > 0; R(q) = 225 >0, R'(q) = =285 < 0; the answer is (c).

q+2’ (¢+2)2 (g+3)3

P(q) = % —4q, q > 0; P'(q) = ﬁ — 4 and P is maximum at ¢ = 4 with P(4) = 32; the

answer is (a).

5(0) is the minimum of the position function; the answer is (d).

f'(x) <0on (—oo,—1) and f'(z) > 0 on (—1,+00); the answer is (b).
Since f”(x) = (322 + 1)e*"** > 0 the answer is (b).

P(z) = —0.012% + 10z — 1000, P'(x) = —0.002x + 10 so P has a maximum value at x = 500 with
P(500) = 1500; the answer is (d).

The function to be minimized is time (as a function of z); the answer is (a).

The intensity from point B is Ig(z) = the answer is (c).

10 a:’

Cy(t) =2et?2 +#2 4+ C and 5 = y(0) = 2 + C so that C' = 3 and y(2) = 2¢ + 7; the answer is (b).

P(t) = [20te"dt = —10e™" + C and 4 = P(1) = —2 4+ C so that C =4+ £ and P(8) =
—10e7% 4 4 4 L2 the answer is (a).

(a) f'(z) = 152* — 2023 and f"(x) = 602?(x — 1) so that f”(0) = 0 hence the test is inconclusive
and f”(4/3) > 0 hence x = 4/3 is a local minimum.

(b) Since f'(x) = 2z + €** then f(z) = [(2z + €*)dx = 2® + 3¢* + C. To find the constant we

observe that 0 = f(0) = 5 + C so that C = —1 and hence f(z) = 2 + > — 1.

Let x denote the width and y the height of the page. Then zy = 200 and the printed area is
Alx) = (z —4)(%° - 2) = w with 4 < < 100. Since A'(z) = 220 -2 — (z — 4)% =
—2(2—20) (z—20) (z+20)

and A(20) > 0 the desired dimensions are x = 20 and y = 10.

(a) [(e"+e™)dr=e"—e*+C.

(b) If u = 2% + 1 then du = 2zdz and [ dr = [1du=1In(z>+1)+C.

We have C(z) = 10z + 222 + 259 where z > 0 and C'(z) = 10 — (9?151(;2 with © = 24 the critical

point. Since C'(0) = 6509, C(24) = 749 and lim, .., C'(z) = 400 the answer is z = 24.




