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20.

- 21,
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A = 40. If 55 or more tests are performed per day then a second
instrument will be necessary to install. Determine the probability
that 55 or more tests will be performed on a particular day. Hint:
Use the normal approximation to the Poisson where both the expected .
value (mean) and variance is A.

A study (“Ethanol Metabolism in Men and Women”, Journal of Studies on
Alcohol, Vol.48, 1987, pp. 380-387) compared the elimination rates of
ethanol in men and women. . The study found (table 1 of the study) the
mean elimination rate and for men was Py = 17.24 mg/dl/hr (n=75) while
that of women was Pg = 20.77 mg/dl/hr (m=59). The standard errors of

. -8 ‘
the mean (SE7==S?=:f;) were also noted to be SEy = 0.40 and
n
SEr = 0.55 for 'the men and women respectively. Use a two sample
t-test (two-tailed) assuming equal variances to test the hypotheses:

Ho: B = BF Hy: Pm# PBr at a=0.01. Use equation 8.

You are interested in determining whether there is a 81gn1flcant
difference between simultaneously collected within-subject blood and
breath alcohol samples. Since we must employ the same units for both
measurements, assume that the BrAC has units of g/100ml. You are
only concerned if there is a systematic difference (&) of :
0.005 g/100ml. Assume the standard deviation of the differences ...
between the paired measurements is 0.007 g/100ml. Determine the
sample size you would need in order to detect a difference of

0.005 g/100ml as being 51gn1flcant at a level of a=0.05 with a powern

level of 0.80. Use Equation 9. =4

Some have argued that we should not report the final BrAC at the end ~

of exhalation but rather we should report the average value over the
exhalation time. Assume an individual exhales for 10 seconds and
provides a breath alcohol exhalation curve that is modeled by:

B,=0.15(1—e7)+0.003t Egq.1
Find the average value for this model at t=5 seconds and again at
t=10 seconds. Determine also the function that models the. average
value as a function of time. Is the average value a constant
percentage of the function in equation 17? (You will need to
integrate equation 1 over time t and then divide this by t)

“Alcohol free” beers claim to contain less’than‘O.S% alcohol by
volume. You want to test this claim so you place one 12 fluid ounce
valcohol free” beer in a simulator, heat it to 34° C and perform five
measurements with a properly calibrated breath test instrument. You
obtain the following results: 0.285, 0.281, 0.278, 0.282, 0.274.

Test the null hypothesis Hg: 1o < 0.5% against Hi: o d 0.5% at the
a=0.05 level. Use Equations 10 and 11. . '




23.

24,

25.

27.

One individual provided n=10 replicate breath samples into a breath
test instrument within 12 minutes and obtained the following results:
0.079, 0.079, 0.078, 0.078, 0.078, 0.074, 0.075, 0.075, 0.075, 0.076.
Calculate the mean, standard deviation and coefficient of variation
for the results based on two digit truncated results and based on all
three digits.  Why do we obtain different results? Should two or
three digits be employed? Use Equations 12 and 13.

An individual provides only one breath sample resulting in

0.116 g/210L and then refuses the second. Compute a 99% confidence
interval for the population mean breath alcohol concentration using.
the following equation to estimate the standard deviation:

SD = 0.0305B+0.0026. Let t=2.57. Use Equations 3.

The BAC Datamaster uses the following eguation to compute the breath
alcohol concentration from the dc voltage generated from the

detector:
\

X =—1.3{ln(1—%)] Eq.1

The microprocessor, however, is not capable of handling the
logarithmic function so an approximation is used derived from a
Taylor’s series expansion. Only the first three terms of the
infinite series are used which is seen below.

2 x3'

f(x)z—lo?’[—x—%——g—} Eq.2 where: x = v/5

Compare the accuracy of using the approximation in equation 2 with5p
the direct calculation in equation 1 when the voltage (v) = 0.40. '
Compare the two results when the voltage is v=1.1. Which of the two
methods is always lower?’ ’

You obtain a blood sample from a vehicular homicide case and-have it

“analyzed twice in your toxicology laboratory with results: 0.084 and
0.086 g/100ml. The defendant gets the sample also and has it '

analyzed with the following results: 0.083, 0.084, 0.083, 0.083,
0.085 g/100ml. You send it off to a third lab for re-analysis. They
do two runs with duplicates each and obtain: 0.084, 0.086, 0.085,

©0.088 g/100ml. Assume that none of the methods employed had any

systematic error. What is the estimate of the individual’s “true”
blood alcohol concentration? '

Assume that you calibrate a breath test 1nstrument with a simulator
using a mercury thermometer that is readlng 0.3% ¢ too low. You
calibrate the instrument with a simulator solution prepared to
produce a vapor alcohol concentration of 0.082 g/210L, as determined
by the Toxicology Laboratory. Later, an arrested subject provides




breath samples resulting in 0.125 and 0.132 g/210L. What would be
the subject’s corrected mean BrAC? Assume that a one degree )
centigrade change in temperature results in a 6.5% change in
headspace alcohol concentration.

28. Assume that the elimination rate of “mouth alcohol” for a person
with alcohol in their system is defined according to the following

differential equation:

dB
—=—k|iB-B
% k(5-5,)
where: B = breath alcohol concentration at time t
B, = mean end-expiratory breath alcohol concentration

t = time :

Show that solving this differential equation yields the following
“mouth alcohol” elimination model with three parameters: B=Cy,e™ +B,
Assume that non-linear regression of “mouth alcohol” elimination data '
yields the following parameter estimates:

C0=&85g/210L,k=Q5mhf% B,=0150g/210L . If 0.165 g/210L represents

three standard deviations above the mean end-expiratory breath
alcohol concentration, at what time would the “mouth alcohol”
decrease to this concentration?
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