Q SCI 291
Application Problem Answers from our Text for Weeks 5 and 6
Problem 26 page 185

A) A = 10000e0.0164*3 = $10504.30
B) 11000 = 10000e0.0164t or 1.1 = e0.0164t and ln (1.1) = ln (e0.0164t)  thus 0.0953 = .0164t and t = 5.81 years

Problem 30, page 186
A = Pert so we have: 195000 = 99000e15r  Use same procedure as in previous problem to find r .0452
Problem 44, page 186
One way to solve is to find r = -ln 2/t = -0.6931/90 = -0.0077. A second way to solve is to recognize that the half-life is the time (t) when half of the original substance is gone. Thus, we can state this as: Q = Q0ert  where Q is amount of substance at t and Q0 is amount at t = 0. Since 50% is present at the time of half-life, we can write: 0.5 = e90r and solve for r = ln (0.5)/90 = -0.0077.
Problem 66, page 195
A(t) = 1000*24t = 1000*16t
A’(t) = 1000*16t*ln 16

A’(1) = 1000*16*ln 16 = 44361.42 bacteria/hr (rate of growth at end of the hour)

A’(5) = 1000*165*ln 16 = 2907269992 bacteria/hr (rate of growth at end of the fifth hour)

Problem 70, page 195
N’(t) = 6/t; so after 10 hrs of instruction and practice the rate of learning is 6/10 = 0.6 words/min per hr of instruction and practice. After 100 hrs of instruction and practice the rate of learning is 6/100 = 0.06 words/min per hr of instruction and practice.
Problem 94, page 203
A) N’(t) = 720/(t+4)2
B) N(16) = 180(16)/20 = 144; N’(16) = 720/400 = 1.8

After 16 months, there are 144000 subscribers and is increasing at the rate of 1800/month.

C) 144000 + 1800 = 145800
Problem 98, page 203
A) Product Rule: T’ = x2(-1/9) + 2x(1- x/9) = -x2/9 + 2x – 2x2/9 = 2x – x2/3 
B) T’(1) = 2(1) – 1/3 = 5/3 F per mg of the drug; T’(3) = 2(3) – 3 = 3 F per mg of the drug; T’(6) = 2(6) – 12 = 0 F per mg of the drug.
Problem 96, page 213 

C(t) = 250(1-e-t),  t>0

Find C’(t) = -250e-t (-1) =250e-t  When t=1, C’ = 91.96. When t=4, C’= 4.58

The graph is concave downward on (0,5).
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Problem 58, page 220
Newton’s law of universal gravitation.  F = G*m1*m2/r2 , where G, m1 and m2 are constants. Find dr/dF where F = k/r2 and k = G*m1*m2 . So, r2F – k = 0
dr/dF = 2rr’*F + r2 .  Thus, r’ = -r2/2rF = -r3/2k

Problem 39, page 225

Circle with radius r. Given, dr/dt = 0.32 at r=500 ft. Oil slick is 0.1 ft. thick. Find dv/dt = rate at which oil is leaking from tanker in cu. ft./minute. A=Πr2 and v = 0.1A

V = 0.1* Πr2 = 0.314r2 and dv/dt = (0.628r)dr/dt = 0.628*500*0.32 = 100.5 cu. ft./minute

Problem 90, page 233
a(t) = 6.0 -1.2 ln t  where t = years since 1990. Find relative rate of change in assaults for 2020 which is a’(t)/a(t).

da/dt = -1.2(1/t) , and relative rate of change = [-1.2(1/t)]/[6.0 – 1.2 ln t] when t=30 = -.02085
Problem 46, page 236

p= 38.2 - .0002x, where x = # of pizzas sold. Currently, p=$21. (Must be a large size)

Find E(p) = -pf’(p)/f(p). Re-arrange our price-demand equation to read: x = f(p) = 5,000(38.2 – p)

Now, E(p) = -[-5,000p/(5,000(38.2 – p)] = p/(38.2 – p). At p = $21, E(p)>1 and is elastic (see p.229). From p. 229, we see that a price decrease will increase revenue.

Problem 47, page 236
f(t) = 1,700t + 20,500 where t = years since 1980. Find relative rate of change of household income in 2015 which is f’(t)/f(t).

df/dt = 1700, and relative rate of change = 1,700/[1,700t + 20,500] = 0.0213

