SOLUTIONS
Math 1LS3 Assignment 7

Section 2.2 (geese) 1.2 (elephants}: Semilog and double-log plots

1. The amount of carbon-14 (C) left ¢ years after the death of an organism is given by
Q(t) —6- 10106_0'00012%

where Q(t) counts the number of *4C atoms.

(a) Sketch a semilog graph of Q(2), using In.
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(b) Sketch a semilog graph of Q(t), using loglo
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2. Consider the population of bacteria growing according to P(t) = P(0)e*. Assume
that P(0) = 100 and & = 0.56.

(a) Find the doubling time ¢4 of P(t).
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(b) Sketch the graph of P(£) is the usual coordinate system (i.e., P(¢) vs. ¢) and label the
points which correspond to ¢ = 0, t = tg, t = 2tq, t = 3tg, and ¢t = 4i4.
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(¢) In your graph in (b), indicate the changes in the values of P(t) as ¢ changes from 0 to
tq4, then from ¢4 to 2¢4, and so on. What pattern of growth do these changes show?
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(d) Sketch the semilog graph of Pr(t) (i.e., In P(¢) vs. t) and label the points which corre-
spond to t =0, t = tg4, t = 2tg, t = 3tq, and ¢ = 4i,.
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(e) In your graph in (b), indicate the changes in the values of P(%) as ¢ changes from 0 to
tq, then from t4 to 2¢4, and so on. What pattern of growth do these changes show?
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(f) Repeat (d) and (e) the semilog graph of P(t) where logq is used instead of In.
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3. (a) The graph below shows an exponentially decreasing quantity Q(¢). Identify the
point on the t-axis which represents the half-life of @(¢). Identify the point on the #-axis
where Q(t) decreases 16-fold. f\;t\
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(b) The semilog graph below shows an exponentially decreasing quantity Q(t). Identify
the point on the ¢ axis which represents the half-life,of Q(t). ’
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4. Consider the formula i = 241B79% for the dependence of the heartbeat frequency h
on body mass B of a mammal. B is measured in kilograms and units éf & are 1/min.

(a) Use In to sketch a double-log plot of k. Label the axes and indicate a reasonable
domain.
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(b) Use log;q to sketch a double-log plot of k. Label the axes and indicate a reasonable
domain.
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5. The resistance R of the flow of blood through a blood vessel (assumed to have the
shape of a cylindrical tube) is given by

Ki(y+1)?

R= i

where [ is the length of the vessel, d is its diameter and « > 0 is the curvature. The positive
constant K represents the viscosity of the blood (viscosity is a measure of the resistance
of Huid to stress; water has low viscosity, honey has high viscosity).

In this exercise we view R as a function of d.

(a) Sketch the semilog gra;i)h of R (use In). Label the axes and identify a reasonable domain

for d. 2
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(b) Sketch the double-log graph of R (use In). Label the axes and identify a reasonable
domain for d. '
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