BA201
Chapter 7 Home Work Answers Code 2
Dr. J. V. Pinto


Answers:

7.1  (a)  0.3085 (b) 0.0262 (plus Excel)

7.2  0.3069 to 0.3331 (plus Excel)

7.3  approximately 17

7.4  (a)  0.0359 (b)  0.0495
7.5  60.518 to 65.502 (in Excel)

______________________________________________________________

Answers:

7.1   A computer hardware firm has a group of employees who load software on to PCs.  It is assumed that the time it takes an employee to load a PC is normally distributed with a mean time of 45 minutes and a standard deviation of 10 minutes.

      = 45     = 10
(a)  What is the probability that an employee will spend less than 40 minutes to load software on a PC?

     X  40      = 45     = 10
          P[X  40] = ?


P[x  40] = P[Z  (x - µ) / (( )] = P[Z  ( 40 - 45 ) / ( 10 )] 



     = P[Z  - 0.5 ] = 0.5 - 0.1915 = 0.3085

In addition to the hand calculation, use Excel to verify your results. Cut and paste the Excel output into your homework.  Show the grid lines and cell equations.
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	x =
	40
	
	n =
	15
	xbar =
	40
	
	

	MU=
	45
	
	
	
	MU =
	45
	
	

	Sigma =
	10
	
	
	
	SEMean =
	2.581989
	 =B5/SQRT(E3)

	Cumulative= true
	
	
	
	Cumulative= true
	
	

	
	
	
	
	
	
	
	
	

	             P(x =< 40) =
	0.308538
	
	      P(xbar =< 40) =
	0.026404
	
	

	
	 =NORMDIST(B3,B4,B5,TRUE)
	
	 =NORMDIST(G3,G4,G5,TRUE)
	

	
	
	
	
	
	
	
	
	


(b)  In a randomly selected sample of 15 employees, what is the probability that the average time it takes them to load software on to PCs is less than 40 minutes?

     xbar  40      = 45     = 10    n = 15

xbar = ( / (n = 10 /(15 = 2.58

     P[xbar  40] = ?


Z or t?

P[xbar  40] = P[Z    (xbar - µ) / (( / (n)]



= P[Z    ( 40 - 45 ) / (2.58)] 



= P[Z    - 1.94 ] = 0.5 - 0.4738 = 0.0262

In addition to the hand calculation, use Excel to verify your results. Cut and paste the Excel output into your homework.  Show the grid lines and cell equations.

(See above)

7.2  A paint company engineer believes that the thickness of paint sprayed on new cars follows a uniform distribution.  A sample of 81 new cars paint jobs yielded a sample mean of 0.32 inches with a standard deviation of 0.06 inches.  Find a 95% confidence interval for the mean thickness of paint sprayed on new cars.

n = 81     xbar = 0.32   s = 0.06 

sxbar = s / (n = 0.06 / ( 81 = 0.0067

( = 0.05   (/2 = 0.025
0.5 - 0.025 = 0.4750

Z(/2 = Z0.025 = + 1.96
- Z(/2 = - Z0.025 = - 1.96

CL = 1 - ( = 1 - 0.05 = 0.95 = 95%

95 % CI for µ = xbar ± [Z(/2][s / (n]




= 0.32 ± [ 1.96 ][ 0.06 / ( 81 ]



= 0.32 ± [ 1.96 ][ 0.0067]



= 0.32 ± 0.0131




= 0.3069 to 0.3331

Three Interpretations of CI:
(1)  I am 95% confident that the unknown value of   is between 0.3069 and  0.3331.

(2)  If I repeatedly obtained samples of size 81, then 95% of the resulting CIs would contain  and 5% would not.

(3)  I am 95% confident that my estimate of  (xbar = 0.32) is within one maximum error (0.0131) of the actual value of .

Also use Excel to find the confidence interval. Cut and paste the Excel output into your homework.  Show the grid lines.

	 
	End of Chapter Ex. 7.2
	 Code 2
	 

	 
	 
	 
	 

	Mean = 
	0.32
	 
	 

	Std Dev =
	0.06
	 
	 

	Count =
	81
	 
	 

	SEMean =
	0.00666667
	 =D4/SQRT(D5)
	 

	Alpha =
	0.05
	Click Paste Function-Statistical-Confidence
	 

	Max Error =
	0.01306641
	 =CONFIDENCE(D7,D4,D5)
	 

	 
	 
	 
	 

	 
	 
	 
	 

	95% CI = 
	0.30693359
	to
	0.333066

	 
	 =D3 - D8
	 
	 =D3 +D8

	 
	 
	 
	 


7.3  A random variable is found to range from a high of 85 to a low of 45 from past data.  The distribution of the random variable can be approximated by a normal distribution.  To estimate the mean of the variable to within 5.1 units, what sample size would be necessary in selecting a random sample to achieve a 96% confidence level?


 = 0.04       = ? 
is not known.  Use the equation  = [H - L]/4.

H = 85  L = 45       = 0.02   E = 5.1


  [H - L]/4,

  [85 - 45]/4

  [40]/4


  10


 = 0.04   /2 = 0.02   0.5 - 0.02 = 0.4800


Z/2 = 2.05     ≈ 10     E = 5.1


n = {[Z/2 ]/E}²


   = {[2.05]10/5.1}² 


   = {20.5/5.1}²


   = {4.0196}²


   = 16.16

     17

7.4  New York City employs 290 planners who have an average of 8.2 years of experience with a standard deviation of 3.4 years.

     N = 290      = 8.2      = 3.4
(a)  If a sample of 49 planners is selected randomly without replacement, what is the probability that the average number of years of experience of the sample will be greater than 9 years?

N = 290      = 8.2      = 3.4  xbar = 9

n = 49    n/N = 49/290 = 0.169 > 0.05 use fpc

xbar = [n][(N - n)/(N - 1)] 

         = [3.4/49][(290 - 49)/(290 - 1)]..............(0.486)*(  0.834)
         =   0.444....................................................( 0.486)*(0.913)
     Z or t
     P[xbar > 9] =  ?

without replacement probability


P[Xbar > 9] = P[Z ( (Xbar - µ)/ (( / (n)([ (N - n) / (N - 1) ]



= P[Z ( ( 9 - 8.2 ) / (0.444)] 



= P[Z (  1.80] = 0.5 - 0.4641 = 0.0359
(b)  If a sample if 49 planners is selected randomly with replacement, what is the probability that the average number of years of experience will be greater than 9 years?

      = 8.2      = 3.4 
xbar = 9     n = 49


The fpc factor is not needed.

xbar = [n]



  = [3.4/49]



  = 0.486
     P[xbar  9] = ?

with replacement probability


P[xbar > 9] = P[Z ( (Xbar - µ) / (( / (n)]


= P[Z ( ( 9 - 8.2 ) / ( 0.486 )] 


= P[Z ( 1.65] = 0.5 - 0.4505 = 0.0495
7.5  The heights of females students in Arizona is know to follow a normal distribution.  A sample of 15 females yields the following heights in inches.  Construct a 99% confidence interval for the mean heights of females in Arizona. use Excel to do the calculations. Cut and paste the Excel output into your homework.  Show the grid lines and cell equations.

61.1 62.4 69.5 65.0 58.2 67.9 60.0 57.7 64.9 64.2 63.2 62.8 64.0 63.7 60.5


 = 0.01     /2 = 0.005   xbar = 63.01 s = 3.243 n = 15  

sxbar = [sn]



  = [3.243/15]    SQRT(15) = 3.873



  = 0.837
(  = 0.01  
(/2 = 0.005
df = 15 - 1 = 14


(4)  t (/2,(df ) = t 0.005, 14 = + 2.977  


(5)  - t (/2,(df ) = - t 0.005, 14 =  - 2.977
CL = 1 - (  = 1 - 0.01 = 0.99 = 99 %


99 % CI for µ = xbar ± [t (/2,df ][ s / (n]



= 63.01 ± [2.977][ 3.287 / (15 ]




= 63.01 ± [2.977 ][ 0.837 ]




= 63.01 ± 2.492




= 60.518 to 65.502

Three Interpretations of CI:

(1)  I am 99% confident that the unknown value of   is between 60.518 and 65.502.

(2)  If I repeatedly obtained samples of size 15, then 99% of the resulting CIs would contain  and 1% would not.

(3)  I am 99% confident that my estimate of  (xbar = 63.01) is within one maximum error (2.492) of the actual value of .
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	61.1
	Click Tools-

Data Analysis-

Descriptive 


	Statistics-

Summary 

Statistics
	and 

Confidence 

Level
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	 code 2

	62.4
	
	 
	 
	 
	 

	69.5
	 
	Heights of Females
	 
	 
	 

	65.0
	 
	 
	 
	 99% CI for  =
	

	58.2
	 
	Mean
	63.00666667
	 
	 

	67.9
	 
	Standard Error
	0.837312405
	 60.51411
	=D5-D18

	60.0
	 
	Median
	63.2
	 to
	 

	57.7
	 
	Mode
	#N/A
	 65.49922
	=D5+D18

	64.9
	 
	Standard Deviation
	3.242897
	 
	 

	64.2
	 
	Sample Variance
	10.51638095
	 
	 

	63.2
	 
	Kurtosis
	0.050642581
	 
	 

	62.8
	 
	Skewness
	0.237053816
	 
	 

	64.0
	 
	Range
	11.8
	 
	 

	63.7
	 
	Minimum
	57.7
	 
	 

	60.5
	 
	Maximum
	69.5
	 
	 

	 
	 
	Sum
	945.1
	 
	 

	 
	 
	Count
	15
	 
	 

	 
	 
	Confidence Level(99.0%)
	2.492552527
	(Maximum Error)
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