Math 153 - Test 1 Name __Key
February 21, 2013 < Score

Show all work to receive full credit. Supply explanations where necessary. You may use your
calculator for all statistical computations.

1. (9 points) Refer to the snowfall data on the attached sheet.

(a) Find the percentile for the value 13.1.

Ak
2z

2
O
-0

X \ool - 59,09

= 5Cf H p%cw“'ll—&

v

(b) Find the value of the 85th percentile.
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(¢) Find the value of the 25th percentile. .
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2. (4 points) The prices for a gallon of gasoline have mean $3.74 and standard deviation
$0.108. Suppose you recently paid $3.95 per gallon. Compute the z-score for your
price and determine whether the price you paid is unusual.

3.96 - 3.74 — Because E < Q, THe
Z = 0.108 74

Brice & NoT UNUSUAL.

3. (2 points) When should you use coefficients of variation to compare the spread in
different sets of data?

WHen THE MUNS OF THE Two DATA

QLETS ARE S{SMtF\CAuT\.:S D\ F FUenT



4. (12 points) Refer to the snowfall data on the attached sheet.

(a) Compute the quartiles.
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(b) Find the IQR (interquartile range).

/6,15 = H.65 = W.D
(c¢) Find the mean and sample standard deviation. You may use your calculator.

Fw.om CALCULATOR. ..\ X

X
S 8.3k

(d) Determine whether the snowfall data include any unusual values.
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X-9s » -5.3 29.6 ¢ 34.3
Y+2s & 3R.0

ARE UNUSUAL.

(e) Does the range rule of thumb, s = range/4, provide a good approximation for the
standard deviation? Justify your answer.

THIL \S A VEQS qood
34.3 - 0.4 -
= 84795

ARPROXIMATION.

(f) Would it be wise to use a stem-and-leaf plot to display the snowfall data? Explain.
/\/o) THE STEMS WolUld HAVE T 30 From O To 3"{ s
AND  MANY  STIMS  LOULD HAVE WO LEAVER .

5. (4 points) According to Chebyshev’s Theorem, at least what percent of the data values
from any set will lie within 1.75 standard deviations of the mean?
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6. (12 points) The frequency distribution shown below gives the salaries (in thousands of

dollars) of the employees at a small company.

| Salary (thousands of $) | Frequency |

12.7-29.0 13
29.1-454 8
45.5-61.8 5
61.9-78.2 1
78.3-94.6 2
94.7-111.0 1

(a) What are the class boundaries associated with the last class listed above?

94.65 awo 111.05

(b) What is the class width?

9.1 - 1a.7 = Jp. 4

p——
Premiuanm—

(c) What are the class midpoints?

50.85, 37.95, 53.65, 70.05, 86.15, 102.85

(d) Use class midpoints to estimate the mean salary.

56.85(13) + 37, 95(s)+ 53.65(5) + 70-0501) * 6. 4s5(a) + 102. asc\,

(13+8+541+a+1)

(e) Use class midpoints to estimate the median.
Treee Ace 30 VALues

7H TH
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(f) Do the salaries appear to be normally distributed? Explain.
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7. (12 points) A group of 20 dieticians believe that meditation is an effective weight-loss
strategy. In order to justify their beliefs, they plan to study a sample of 200 patients.
Some patients will be asked to meditate for 30 minutes each day.

(a) Is their study an experiment or an observational study? Briefly explain.

ATQumeT (M,En\‘rAT\o».)) \3 Beiwg Applien.

TH\S (AN TN Expm«mw‘l‘.

(b) Are the weights of patients discrete or continuous?

Cou‘rw u'ou\s.

(c) Identify the level of measurement (nominal, ordinal, interval, ratio) for the weights
of patients.

RAT\O

(d) The sample of 200 patients is obtained by each dietician randomly selecting 10
volunteers from his or her own practice. Is this sample a simple random sample?
Briefly explain.

No'r SimpLe RANDOM . T\-\E Sample OF 900 couwn
NoT Comg , FAQ Ex AmpLE From A Smgua DLETICLANL,

(e) One of the dieticians, Dr. Wesley Roberts, reported that his ten patients lost 4
pounds per month, on average. Is this number a statistic or a parameter?

lT ONLY REFMRS TO HIY SAmPLg, \T‘ 18 A STATULTIC.
U .

(f) At the end of their study, the dieticians are convinced that their results are sta-
tistically significant. What is the difference between statistical significance and
practical significance?

ResulTs Are STAT\ST\C,AL\_g S\SN\F\CAMT \F THES ARE

VALD AS MUSURED By STATITTICAC TEYTS.

PeacTicaL TIgNIFIcANCE REFLY To THe EVery-Day UTE

OR VAwg OF THE
REQULTS. ReSULTS CAN BE STATITTICAL S\GMFIC
BUT ,orz/acr/cuad (o THCESS .
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8. (10 points) The following histogram shows the distribution of weights of dogs in a local
shelter.

Weights of Dogs
L

Frequency

10 1 12 13 14 - 15 16 17
Weights (kg)

(a) How many dogs are in the sample?

|+ 3+ + T+ Gx3+)| = a5

(b) If the histogram was changed to a relative frequency histogram, what would be
the height of the fourth bar?

7. -
35 - 0.98 = 98 %o

(c) Are numbers of dogs discrete or continuous?
DiscreTe
(d) Estimate the median dog weight.

a5 wequTs => Mesan 1w 3™ wegHT ¥ \3.9 \<8

(e) Are the dogs’ weights approximately normally distributed? Explain.

ﬁ/es,J THe H\s'rosn_nm (B *\zoug\—us TRACELD
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9. (3 points) Describe a situation where a pie chart (circle graph) would be the best kind
of graphical display.  /{s¢ A pie CHART TO SHow porTioMl oOF A

wHotg . Ter Examprg Say WE MAKE A grapH SHowing
PonTioP OF TTUBLITS GeTTing As, B, Qs .l

OUWT 0F THE eoTirRe CLASS.

10. (5 points) Organize the following data into a stem-and-leaf plot. Are the data approx-
imately nomally distributed? Explain.
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11. (8 points) Julio scored 180 on a math test with mean 157.9 and standard deviation
27.3. Mary scored 43 on a physics test with mean 38.1 and standard deviation 6.2.

(a) Compute the corresponding z scores. Who scored better and why?

; - . WA, |
Mavy S 180-1517.9 . 5.8 Pugeics _ 13-38.1 v 6.78
Juuio T3 MAQ‘(S 62

Junio Sconed RETTW -~ FarTHUZ AGGVE MUN.
(b) Compute the coefficients of variation for the tests. Which tests (math or physics)

had greater variation? . v
\ = e * é Lo
..?..ZBM_ v 17.3% P/—/ﬁ&lcs cVv 38, (.3 o

MAT\-‘ C\/ = /57.9

MaTH TESTS HAVE gruTwe VARIAT10M,

(¢) What would be an unusally high score on the math test?

Y+ 93 = 187.9+ 9(a73) = 919.5

Auﬁ\’mug > 9\3’5



12. (6 points) A sample of PSC students is obtained as described. Identify the type of
sampling (random, systematic, convenience, stratified, cluster).

(a) Students are selected as they walk in the main door.

Convenwoce

(b) Students are separated into groups according to age, then 20 students are selected
from each age group.

S’V@T\F\EQ

(c) A complete list of students is compiled and every 150th name is selected.

Sg&f(mfvr\c_

(d) Students are separated into groups according to last initial. Ten letters are chosen
at random and all students with that initial are selected.

Cuwstee

(e) Student ID numbers are selected at random by using a computer.

RAanvoom

(f) Students are grouped according to which high school they attended. Two students
are selected from each high school.

STrRAT\Fren

13. (4 points) Give an example of a random sample that is not a simple random sample.

oo QEOPLE Are SELECTED BY CHoo3 1R g

9 AT cavnoM  From TAtM STATE.

No‘r 6\/%& RAmpELE aF® |00 equm.ud L\\ce\,‘j
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To Se-\- \OO NE‘O yo(L\CUZS-



Intentionally blank



14. (9 points) Consider the snowfall data on the attached sheet.

(a) Construct a frequency distribution for the data.

| ncues oF Snowwate Noman of Yees Reu Fafﬂ_

0.0 - 4.9 X aw = 255
5.0 - 9.9 lo 1O = 2377
0.0 - 14.9 ! q 9fuu = 31O
/5.0 - 9.9 o 8 8/L\l.\ = \8 9%
30.0 -84.9 i gy = 4.5%
86«o'aq‘o\ R \ 3/4\1; @8%
30.0 - 34.9 L/qy = 93%

(b) On graph paper, construct the corresponding relative frequency histogram.

U\swg CLAYs mid powTS ,,

SEE ATTACUWED SHEET,

(c) On graph paper, construct the boxplot for the data. Do not consider outliers.
D -NumAw SUoMay Miv=04, Q,=Y4.65,
Mesianw = Oy Qa = /(0-,53
Max = 34.3



January Snowfall at O'Hare Airport (Inches)

1960-2005 (Excluding 1997 and 1998)
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