Q SCI 291
Application Problem Answers from our Text for Weeks 9 and 10
Problem 56, page 433
S(3,2) = $360,000  and S(2,3) = $540,000
Problem 64, page 433
R(8,1) = 8k  and R(4, 0.2) = 2500k
Problem 80, page 441
R(x, y) = xp + qy = (230x – 9x2 + xy) + (130y + xy -4y2) 
Rx(x, y) = 230 – 18x + y + y = 230 - 18x + 2y

Rx(10, 5) = 230 – 18(10) + 2(5) = 60 

At a production level of ten 10-speed and five 3-speed bicycles per week, increasing production of 10-speed bicycles by one unit while holding production of 3-speed bicycles constant at five units, revenue will increase approximately $60.

P(x, y) = R(x, y) – C(x, y) = 230x – 9x2 + xy + 130y + xy – 4y2 – 200 – 80x – 30y = 150x – 9x2 + 2xy + 100y – 4y2 – 200

Px(x y) = 150 – 18x + 2y  and Px(10, 5) = -20
At a production level of ten 10-speed and five 3-speed bicycles per week, increasing production of 10-speed bicycles by one unit while holding production of 3-speed bicycles constant at five units, profit will decrease approximately $20.

Problem  86, page 442
fq(p, q) = -2q < 0  and gp(p, q) = -8 < 0  Thus, the two products are complementary.
Problem 88, page 442
RL(L, r) = k/r4  and Rr(L, r) = -4kL/r5
RL(4, 0.2) = 625k  which is the approximate change in resistance per unit increase in length when the radius is held constant when L = 4 and r = 0.2

Rr(4, 0.2) = -50000k  which is the approximate change in resistance per unit increase in radius when the length is held constant when L = 4 and r = 0.2

Problem 40, page 450
A) For p = 40 and q = 50, x = 20 and y = 45. For p = 45 and q = 55, x = 5 and y = 40
B) P(x, y) = R(x, y) – C(x, y) = xp + yq – 25x – 30y = x(p – 25) + y(q – 30); rewriting in terms of p and q we have: P(p, q)  = (p – 25)(130 – 4p + q) + (q – 30)(115 + 2p – 3q) = 170p – 4p2 + 3pq + 180q – 3q2 – 6700
Now, find: Pp(p, q) = 170 – 8p + 3q and Pq(p, q) = 180 + 3p – 6q
Setting both equations = 0 we find: p = 40 and q = 50 which is a critical point of P(p, q).
Now, we take 2nd derivatives to check for local extrema. Using the procedure shown on page 469: A = Ppp = -8; B = Ppq = 3; and C = Pqq = -6. Thus, AC = 48 and B2 = 9, so AC – B2 = 39 > 0. With A < 0 we see that for p = 40 and q = 50, we have a local maximum profit = $1200. This profit is realized by producing x = 20 brand A sleeves and y = 45 brand B sleeves.
Problem 42, page 450
The square of the distance from P to B is: (x – 6)2 + (y – 9)2;  square of the distance from P to C is: (x – 9)2 + y2; and the square of the distance from P to A is: x2 + y2.  Expanding these expressions and adding like terms we have the following expression for the total square of the distance to minimize: 3x2 + 3y2 – 30x – 18y + 198 D(x, y), where D = sum of squared distance.

Next, we find Dx(x, y) = 6x – 30 and set = 0 and find x = 5. And, Dy(x, y) = 6y – 18 = 0, so y = 3. This is a critical point. Now, we take 2nd derivatives to check for local extrema. Using the procedure shown on page 469: A = Dxx = 6; B = Dxy = 0; and C = Dyy = 6. Thus, AC = 36 and B2 = 0, so AC – B2 = 36 > 0. With A  >  0 we see that we have a local minimum squared distance where P is located at x = 5 and y = 3. 
Problem 46, page 451
Volume of the box is V = xyz. We have 144 in. of tape to stretch around the box in three bands. So, 4(x + y + z) = 144 or x + y + z = 36. Hence, z = 36 – x – y and V = xy(36 – x – y).  Now, Vx(x, y) = 36y – 2xy – y2 or y(36 – 2x – y)  = 0. And, Vy(x, y) = 36x – x2 – 2xy or x(36 – x – 2y) = 0. Because both x and y >o we solve two equations for x and y: 36 – x – 2y and 36 – 2x – y so x = 12 and y = 12. Hence this is a critical point. Also, z = 36 – x – y = 12. Now, we take 2nd derivatives to check for local extrema. Using the procedure shown on page 469: A = Vxx = -2y; B = Vxy = 36 – 2x – 2y; and C = Vyy = -2x. At the critical point we have: A = -2(12) = -24 < 0; B = 36 -2(12) – 2(12) = -12 < 0; C = -2(12) = -24 < 0. Thus, AC = 576 and B2 = 144, so AC – B2 = 432 > 0. With A  <  0 we see that we have a local maximum where x, y and z all = 12. Maximum box volume = 12*12*12 = 1728 cu.in.
Problem 70, page 501
a) P(0) = 1 + cos 0 = 1 + 1 = 2; P(39) = 1 + cos (180*39/26) = 1 + cos 270 = 1 + 0 = 1;

    P(52) = 1 + cos(180*52/26) = 1 + cos 360 = 1 + 1 = 2; P(65) = 1 + cos(180*65/26) = 1 + cos 450 = 1 + cos 90 = 1 + 0 = 1

b) P(10) = 1 + cos(180*10/26) = 1 + cos 69.2308 = 1.3546; P(95) = 1 + cos(180*95/26) = 1 + cos 657.69 = 1.4647. These results show the amount of SO2 released into the atmosphere in a large city in the 10th and 95th weeks, respectively, after Jan 1.

Problem #50, Page 506
P(n)=1 + cos (Πn/26), where 0<n<104. Find P’(n).

P’=-sin (Πn/26) (Π/26)= -Π/26 sin (Πn/26). The critical values occur when P’ = 0 which is when n=26, 52, or 78. Also calculate P’’ = -(Π/26)2 cos (nΠ/26). When we substitute values of n into P’’ we obtain: P’’(26) > 0; P’’(52) < 0; P’’(78) > 0. Thus, we can conclude that n=26 yields a local minimum; n=52 yields a local maximum; and n=78 yields a local minimum. To find the absolute maximum and minimum points we need to read Chapter 5-5. In essence we need to include the two end points where n=0 and n=104. P’’(0) and P’’(104) are < 0 implying that they are both absolute maximums and the three local extrema we found earlier can also be labeled as absolute maximum or minimums.
