Mathematical Concepts — Exam 3 Name:
MAT 117, Spring 2013 — D. Ivansié Show all your work!

Final answers should have accuracy to 6 decimal places (or 4 decimal places for table-derived
answers). Show some work how the mean and standard deviation are computed. Giving only

the answer will bring you few points.
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1. (8pts) A conservative candidate for state senator whose district mainly consists of
one city wishes to gauge his overall popularity with voters. In order to find out, his team
considers conducting a survey. Answer whether each of the following methods will produce
& good, bad or questionable random sample of voters and comment why.

a O good Surveying S[-U.di:‘lllb on a college campus. oy e S B
i bad f/—'f/i..(r shdenss arn v {phl, oM~ G EnAa o 0N
O iy b
1 ;{_ ;,r-_-l.r: Tt GJI :‘.‘F’.r'.--a L';Fl Jﬁ'_n-c Cran oy Tf T oy
b © good Surveying ra.ndum I.JLDIJIE' from the c1t3 s mt-:r lists.
Obad b aidd tagun Tad overneame hal o 250
H| }_E}r P r g G {
\':-"’ |{'.':='._ g =] o o o JACK .-'_}'!r
&
¢ Ogood Surveying Wal-Mart shoppers. I T 1 R I
O bad Al ey Vorae Thes A4 Wat [lerr Ja fi 4 i
T et e i R R £
1LY £ \r,-{ : ___IV‘J s Jieta)  TaGE Tha X_I_lf}r]-_- LSk :-/:]
d Ogood Surveying patrons at rll] Ilp‘yﬂ.ﬂ.ll? restaurant. | F A=
E’bﬂd -”*., L ___ﬁ'_':-_)?__"lr ‘i’— |II {r ? _,)Ig F- P I,.-.._-.-_xlt ] T2t L ::- L -
O iffy i E ] Y '8 = J{‘ Coiy
Lifea l:.’:,il'..'_. st Cetgéng™t, Jo YACH| P | 1 .
. v .
2. (18pts) A dentist counts the number of cavities she fixes daily, and gets the numbers
below.
a) Find the midrange. 0.3,7,844,523,80,6,4,5
b) Find the median. T = =
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3. (25pts) The owners of a mechanical bull are trying to determine whether their machine
ejects the rider too soon. They measure the time that a rider was able to stay on the ma-
chine before getting ejected and come up with the data below (it shows that 6 riders stayed
3 seconds, 14 riders stayed 4 seconds, etc.)

a) Draw a histogram for the data. a) K —
b) Find the mode number of seconds on bull ' [ r
c¢) Find the median number of seconds on bull. It e
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4. (6pts) High school seniors Antonio and Berndt, from Italy and Germany, are both on
track teams and compete in the 100-meter dash. The times [or this dash for their age group
are normally distributed with mean 12.3 seconds and standard deviation (.7 for Italy, and
mean 12.2 seconds and standard deviation 0.8 for Germany. At a track meet, Antonio ran
the race in 11 seconds and Berndt ran the race in 10.8 seconds. Use z-scores to determine
who did better relative to the runners in the same age group in their respective counltries.
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5. (14pts) The prices of new vehicles on a dealer’s lot are given below in thousands.
a) Construct a grouped frequency distribution whose first class is 15-19.9.
b) Enter a representative value for each interval.
¢) Use the representative values to estimate the mean of data. How does it compare to the
actual mean of 25.97 (Do not compute the actual mean, )
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6. (12pts) Lengths of human pregnancies are normally distributed with a mean of 266 days
and a standard deviation of 16 days. Use the 68-95-99.7 rule (draw a picture) to find the
percentage of pregnancies that lasted
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7. (17pts) The fuel consumption of midsize cards is normally distributed with mean 27.2
and standard deviation 4.7 (both in miles per gallon, MPG). Draw a picture showing which
area you are computing as you answer:

a) What percentage of midsize cars have fuel consumption above 30 MPG?

b) What percentage of midsize cars have fuel consumption between 24 and 29 MPG?
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Bonus. (10pts) A woman wishes to marry a man whose income is in at least the 75th
percentile of earners. Assuming that incomes of eligible bachelors in her city are normally
distributed with mean 47,000 and standard deviation 15.000. what is the least income her
desired mate should possess? (Hint: this problem is the inverse of what we usually do: an
area is given and we have to find the z-score. Once you have the z-score, the income can be
easily found)
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