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NAME _______________________________________________

TEST 1

SPRING 2003

INSTRUCTIONS

1.
ALL ANSWERS to be graded MUST BE ON THIS TEST.

2.
Show ALL WORK to receive ANY CREDIT.

3.
A normal table is attached to your test.

4.
Points for each problem are in parentheses.

1.
The EPA is interested in the soot belching from power plants.  A study of 200 randomly chosen power plants is conducted, and each reports how many tons of soot they have produced in the previous year.


A.
What is the population of interest in this problem?  (4)


B.
What is the sample?  (4)


C.
Are the data in this problem qualitative or quantitative?  Why?  (4)

D.
A histogram of the data collected from the 200 power plants is below.  Which of the following is a reasonable value of the median:  5, 10, or 25 tons?  Explain why.  (4)

E.
Is the value given in D an example of a statistic or a parameter?  Why?  (4)

F.
Give an example of an inference that might be made?  (4)
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2. The midday temperatures at 100 well-known cities around the world were recorded in degrees Fahrenheit during one day in August. Refer to the following Minitab analyses of the following 100 temperatures when answering the following questions. 

Variable             N       Mean     Median     TrMean      StDev    SE Mean

DEGREES            100      81.92      82.00      81.78      12.44       1.24

Variable       Minimum    Maximum         Q1         Q3

DEGREES          54.00     120.00      73.00      90.00

DEGREES

    115     82     90     68     90     90     91     86     86     70

     99     77     88     70     68     90     70     97     59     68

     99     90     68     84     79     73     88     98     86    111

     70     95     78     91     77     77     81     63     68     68

     91     90     95     90     66     59     99    120     82     66

     99     73     81     72     75     81     93     86     93     68

     91     61     86     92     88     82     79     75     73     93

     99     84     82     93     70     75     63     75     88     55

     79     90     80     90     88     68     77     66     86     91

     86     83     76     91     91     77     86     54     79     73
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A.
Completely interpret the information provided by the histogram.  (8)


B.
Why might the values of the mean and median temperatures differ?  (4)

C.
Calculate the interval 
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 Then calculate the actual percentage of the temperatures that are within this interval.  (4)

D.
Repeat part C using 
[image: image2.wmf].
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  (4)

E.
Do your answers to parts C and D agree with the Empirical Rule?  Explain fully.  (4)


F. 
How well do your answers to parts C and D agree with Chebysheff’s Rule?  Explain fully.  (4) 

Someone makes the claim that this data represents city temperatures around the world. Discuss the issues surrounding this claim, and decide whether you believe it or not based on the data provided. (6)

3.
The salespeople for a large regional company cover areas that have driving ranges with a mean of 100 miles and a standard deviation of 80 miles.  As precisely as possible, describe the percentage of salespeople that must cover ranges of more than 260.  (6)

4.
The number of hours employees spent working at a Maquiladora plant in Mexico per month is normally distributed with a mean of 270 and a standard deviation of 17.

A.
What proportion of employees work between 260 and 310 hours per month?  (8)

B.
Currently the company that owns the Maquiladora gives employees who complete 300 or more hours.  What proportion of the employees currently receives a bonus each month?  (8)

5.
The number of pages printed before replacing the cartridge in a laser printer is normally distributed with a mean of 11,500 pages and a standard deviation of 800 pages. A new cartridge has just been installed.  

A.
To be on the safe side, we might want to replace the cartridge before it fails. If we want to assure that we have a failure at most 1% of the time, find that number of pages N at which we should replace the cartridge.  (8)

B. What is the probability that the cartridge would print more than 12,000 pages before it needs to be replaced? (4)

6.
The amount of time it takes workers on an auto assembly line to build a door has a mean of 10 minutes, a median of 7 minutes, and a standard deviation of 8 minutes.  Sketch a histogram describing the distribution of the amount of time it takes these workers to complete this task.  Mark the following values on the sketch:  The approximate smallest time, the approximate largest time, the mean time, and the median time.  (8)
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_1106379916.unknown

_1106594221.txt
��������Histogram tons������������������������������������������������������������������������������������������������������������������������������(2�������1��Histogram tons������������������������������������������������������������������������������������������������������������������;; HMF V1.24 TEXT
;; (Microsoft Win32 Intel x86)  HOOPS 5.00-34 I.M. 3.00-34
(Selectability "windows=off,geometry=on")
(Visibility "on")
(Color_By_Index "Window" 0)
(Color_By_Index "Geometry,Face Contrast" 1)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "no backing storeno borderno control areadisable input,no do
;; uble-bufferingno double bufferingno force black-and-whiteno force black and 
;; whiteno gamma correctionno special eventssubscreen=(-0.999902,-0.45498,-0.99
;; 987,-0.273306),no subscreen creatingno subscreen movingno subscreen resizing
;; no subscreen stretchingno update interrupts,use window id=1384")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "mtb aspect ratio=0.70088,graphicsversion=6,worksheettitle=\"Work
sheet 1\",optiplot=0,builtin=0,statguideid=0,toplayer=0,angle=0,arrowdir=0,arro
wstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,usebitma
p=0,canbrush=0,brushrows=0,columnlengthx=18,columnlengthy=18,columnlengthz=0,li
ght scaling=0.00000,sessionline=-1")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.59997 -0.59997 0) (0.59997 -0.59997 0) (0.59997 
		 0.59997 0) (-0.59997 0.59997 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "bar1" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03447 sru")
		    (Segment "" (
		      (Text -0.516746 -0.669966 0 "0")))
		    (Segment "" (
		      (Text -0.395158 -0.669966 0 "10")))
		    (Segment "" (
		      (Text -0.273571 -0.669966 0 "20")))
		    (Segment "" (
		      (Text -0.151984 -0.669966 0 "30")))
		    (Segment "" (
		      (Text -0.0303968 -0.669966 0 "40")))
		    (Segment "" (
		      (Text 0.0911904 -0.669966 0 "50")))
		    (Segment "" (
		      (Text 0.212778 -0.669966 0 "60")))
		    (Segment "" (
		      (Text 0.334365 -0.669966 0 "70")))
		    (Segment "" (
		      (Text 0.455952 -0.669966 0 "80")))
		    (Segment "" (
		      (Text 0.577539 -0.669966 0 "90")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.516746 -0.59997 0) (-0.516746 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.395158 -0.59997 0) (-0.395158 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.273571 -0.59997 0) (-0.273571 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.151984 -0.59997 0) (-0.151984 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.0303968 -0.59997 0) (-0.0303968 
			   -0.639968 0)))))
		      (Segment "" (
			(Polyline ((0.0911904 -0.59997 0) (0.0911904 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((0.212778 -0.59997 0) (0.212778 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.334365 -0.59997 0) (0.334365 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.455952 -0.59997 0) (0.455952 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.577539 -0.59997 0) (0.577539 -0.639968 0)
			  ))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03447 sru")
		    (Segment "" (
		      (Text -0.669966 -0.547281 0 "0")))
		    (Segment "" (
		      (Text -0.669966 -0.359405 0 "10")))
		    (Segment "" (
		      (Text -0.669966 -0.17153 0 "20")))
		    (Segment "" (
		      (Text -0.669966 0.0163451 0 "30")))
		    (Segment "" (
		      (Text -0.669966 0.20422 0 "40")))
		    (Segment "" (
		      (Text -0.669966 0.392096 0 "50")))
		    (Segment "" (
		      (Text -0.669966 0.579971 0 "60")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.59997 -0.547281 0) (-0.639968 -0.547281 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.359405 0) (-0.639968 -0.359405 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.17153 0) (-0.639968 -0.17153 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.59997 0.0163451 0) (-0.639968 0.0163451 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 0.20422 0) (-0.639968 0.20422 0)))
			))
		      (Segment "" (
			(Polyline ((-0.59997 0.392096 0) (-0.639968 0.392096 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.59997 0.579971 0) (-0.639968 0.579971 0)
			  ))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.04309 sru")
		    (Segment "" (
		      (Polyline ((-0.579971 -0.59997 0) (0.579971 -0.59997 0)))
		      ))
		    (Segment "" (
		      (Text 0 -0.764086 0 "tons")))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.04309 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Polyline ((-0.59997 -0.579971 0) (-0.59997 0.579971 0)))
		      ))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=9")
		      (Polygon ((-0.836151 -0.201898 0) (-0.836151 0.186523 0) 
			(-0.738226 0.186523 0) (-0.738226 -0.201898 0)))
		      (Renumber (Text -0.762707 -0.201898 0 "Frequency") 1 "L")
		      
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Frequency") 1 "L")))))))))))))))
	  
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.58 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "bar1" (
		(Visibility "faces=off")
		(Color_By_Index "Face" 0)
		(User_Options "ldfill=1")
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.943349 -0.943587 0) (-0.838532 -0.943587 0) (
		       -0.838532 0.57885 0) (-0.943349 0.57885 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.838532 -0.943587 0) (-0.733716 -0.943587 0) (
		       -0.733716 0.935165 0) (-0.838532 0.935165 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.733716 -0.943587 0) (-0.628899 -0.943587 0) (
		       -0.628899 0.352104 0) (-0.733716 0.352104 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.628899 -0.943587 0) (-0.524083 -0.943587 0) (
		       -0.524083 -0.198565 0) (-0.628899 -0.198565 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.524083 -0.943587 0) (-0.419266 -0.943587 0) (
		       -0.419266 -0.490095 0) (-0.524083 -0.490095 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.419266 -0.943587 0) (-0.31445 -0.943587 0) 
		       (-0.31445 -0.619664 0) (-0.419266 -0.619664 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.31445 -0.943587 0) (-0.209633 -0.943587 0) 
		       (-0.209633 -0.846411 0) (-0.31445 -0.846411 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.209633 -0.943587 0) (-0.104817 -0.943587 0) (
		       -0.104817 -0.911195 0) (-0.209633 -0.911195 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.104817 -0.943587 0) (-2.22033e-16 -0.943587 0
		       ) (-2.22033e-16 -0.943587 0) (-0.104817 -0.943587 0)))))
		  ))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-2.22033e-16 -0.943587 0) (0.104817 -0.943587 0)
		      (0.104817 -0.911195 0) (-2.22033e-16 -0.911195 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.104817 -0.943587 0) (0.209633 -0.943587 0) 
		       (0.209633 -0.943587 0) (0.104817 -0.943587 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.209633 -0.943587 0) (0.31445 -0.943587 0) 
		       (0.31445 -0.911195 0) (0.209633 -0.911195 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.31445 -0.943587 0) (0.419266 -0.943587 0) 
		       (0.419266 -0.943587 0) (0.31445 -0.943587 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.419266 -0.943587 0) (0.524083 -0.943587 0) 
		       (0.524083 -0.943587 0) (0.419266 -0.943587 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.524083 -0.943587 0) (0.628899 -0.943587 0) 
		       (0.628899 -0.943587 0) (0.524083 -0.943587 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.628899 -0.943587 0) (0.733716 -0.943587 0) 
		       (0.733716 -0.943587 0) (0.628899 -0.943587 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.733716 -0.943587 0) (0.838532 -0.943587 0) 
		       (0.838532 -0.911195 0) (0.733716 -0.911195 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.838532 -0.943587 0) (0.943349 -0.943587 0) 
		       (0.943349 -0.911195 0) (0.838532 -0.911195 0))))))))))))
	   )))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.05171 sru")
	    (Segment "" (
	      (Text 0 0.862726 0 "2002 Soot Emissions")))))))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
���85 0) (-0.943349 
		       -0.943587 0)))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.05171 sru")
	    (Segment "" (
	      (Text 0 0.862726 0 "2002 Soot Emissions")))))))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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