BA201
Chapter 6 Home Work Answers Code 2
Dr. J. V. Pinto


Answers: (given to students)
Ex. 6.1  (a)  0.0059 (b)   0.9488 (c)  0.3133 (plus Excel)

Ex. 6.2  x1 = 115.84 x2 = 124.16

Ex. 6.3  94.45 (plus Excel)

Ex. 6.4  0.0062 (plus Excel)

Ex. 6.5  (a) 0.4972   (b)  0.6260 (c)  0.3192 (d)  0.0548 (plus Excel)

Ex. 6.6  (a)  63.938  (b)  4.054

______________________________________________________________

Answers:

Ex. 6.1  Sketch and calculate the area under the standard normal curve between the following values:

In addition to using the Z table, verify you answers using Excel. Cut and paste the Excel output into your homework.  Show the grid lines.

(a)  2.5 and 3.4


P[z1  Z  z2] = P[2.5   Z 3.4] = 0.4997 - 0.4938 = 0.0059
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(b)  -1.95 and 1.95


P[-z1  Z  z2] = P[-1.95   Z  1.95] = 0.4744 + 0.4744 = 0.9488
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(c)  -0.89 and 0


P[-z1 Z  0] = P[-0.89  Z  0] = 0.3133
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	Z Score
	Prob
	Answer
	 
	EX 6.1
	Code 2

	3.4
	0.99966
	0.00587
	[a]
	 =NORMSDIST(A2)
	 =B2-B3

	2.5
	0.99379
	 
	 
	 =NORMSDIST(A3)
	 

	 
	 
	 
	 
	 
	 

	1.95
	0.974412
	0.948824
	[b]
	 
	 

	-1.95
	0.025588
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 

	-0.89
	0.186733
	0.313267
	[c]
	 
	 

	 
	 
	 
	 
	 
	 

	Paste Function-Statistical-NormSdist
	 
	 
	 
	 
	 


Ex. 6.2  Let X be a normally distributed random variable.  Find the values of X that bound the middle 70% of the distribution of X if the mean is 120 and the variance is 16.

The variance, ², is not used in probability calculations.  The standard deviation, , is used.


P[x1   X  x2 ] = 0.70


P[z1   Z  z2 ] = 0.70 (middle)


P[0   Z  z2 ] = 0.35 

[image: image4.png]




z2 = 1.04


z1 = - 1.04


z1 = [x1 - ]/

- 1.04 = [x1 - 120]/4


x1 = 120 + 4(-1.04)

    
     = 120 - 4.16 

                = 115.84 


z2 = [x2 - ]/

1.04 = [x2 - 120]/4


x2 = 120 + 4(1.04)

    
     = 120 + 4.16 

    
     = 124.16

Ex. 6.3  The "I'm Smarter Than You" club passes only 5% of those who take their entrance examination.  If the results follow a normal distribution with an average of 78 and a standard deviation of 10, what is the passing score? 

In addition to using the Z table, verify you answers using Excel. Cut and paste the Excel output into your homework.  Show the grid lines.


P[X xo] = 0.05


0.5 - 0.05 = 0.4500
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zo = 1.645


zo = [xo -  ]/ 


1.645 = [xo - 78]/10 


xo = 78 + [10]1.645 = 78 + 16.45 = 94.45

	 
	 
	 
	Ex 6.3
	code 2

	 
	 
	 
	 
	 

	MU =
	78
	 
	 
	 

	Sigma =
	10
	 
	 
	 

	 
	 
	 
	 
	 

	P[X => x] =
	 
	0.05
	 
	 

	1 - 0.10 =
	 
	0.95
	 
	 

	 
	 
	 
	 
	 

	x =
	94.44853
	 =NORMINV(C7,B3,B4)
	 
	 

	Paste Function-Statistical-NormInv
	 
	 
	 
	 

	 
	 
	 
	 
	 


Ex. 6.4  The length of a bolt used to connect critical parts of a miniature motor has a mean length of 15 centimeters and a standard deviation of 0.10 centimeters.  Calculate the proportion of bolts whose lengths are more than 15.25 centimeters.

In addition to the hand calculation, use Excel to verify your results.  Use Excel to calculate the associated probability.  Cut and paste the Excel output into your homework. Show the grid lines.

      = 15       = 0.10

P[X 15.25] 
= P(Z  [x -  ]/)

    

= P(Z  [15.25 - 15]/0.10)

  

= P(Z  0.25/0.10)

  

= P(Z 2.50 )

  

= 0.5 - 0.4938 = 0.0062
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	Exercise 6.5
	 
	code 2

	 
	 
	Z-Score
	 
	 

	MU =
	15
	2.5
	Method Using x
	 

	Sigma =
	0.1
	 
	0.00621
	 =1 -NORMDIST(C5,C3,C4,TRUE)

	x =
	15.25
	 
	Paste Function-Statistical-NormDist
	 

	 
	 
	 
	 
	 

	 
	 
	 
	Method Using Z
	 

	 
	 
	 
	0.00621
	 =1-NORMSDIST(2.5)

	 
	 
	 
	Paste Function-Statistical-NormSdist
	 

	 
	 
	 
	 
	 


Ex. 6.5  The research division of Viva Sandals determined the average (mean) life of their sandals to be 10,000 miles with a standard deviation of 1,500 miles.  Given that sandal life is a normally distributed random variable, find the following (in thousands):

In addition for part (d), use Excel to convert the x into a Z.  Cut and paste the Excel output into your homework.   Show the grid lines.

      = 10 
 = 1.5 

(a)  P[9  X  11] = P([x1 - ]/  Z  [x2 - ]/) 

      


= P[(9 - 10)/1.5   Z  (11 - 10)/1.5]

     


= P[ -1.0/1.5   Z  1.0/1.5]

     


= P[- 0.67   Z  + 0.67]  

     


= 0.2486 + 0.2486 = 0.4972  
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(b)  P[9.3  X  12.4] = P([x1 - ]/  Z  [x2 - ]/) 

     


= P[(9.3 - 10)/1.5   Z  (12.4 - 10)/1.5]

     


= P[- 0.7/1.5   Z  2.4/1.5]

     


= P[- 0.47  Z  + 1.6]  

     


= 0.1808 + 0.4452 = 0.6260
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(c)  P[X  9.3]= P(Z  [x - ]/) 

     

= P[Z  (9.3 - 10)/1.5]

    

= P[Z  -0.7/1.5]

     

= P[Z  - 0.47 ]  

     

= 0.5 - 0.1808 = 0.3192
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(d)  P[X  12.4] = P(Z  [x -  ]/) 

     

= P[Z  (12.4 - 10)/1.5]

     

= P[Z  2.4/1.5]

     

= P[Z  1.6 ]  

     

= 0.5 - 0.4452 = 0.0548
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	Ex 6.6 (d)
	code 2

	 
	 
	 
	 

	x
	12.4
	Method Using x
	 P[X => 12.4] =

	MU
	10
	0.054799
	 =1-NORMDIST(B3,B4,B5,TRUE)

	Sigma
	1.5
	Paste Function-Statistical-NormDist
	 

	 
	 
	 
	 

	Z Score
	1.6
	Method Using Z
	 P[Z => 1.6] =

	 =STANDARDIZE(B3,B4,B5)
	 
	0.054799
	 =1-NORMSDIST(B7)

	
	 
	Paste Function-Statistical-NormSdist
	 


Ex. 6.6

(a)  Assume a normally distributed population of the height of females at NAU has a mean of 63 inches and standard deviation of 1.4 inches.  After what height of females at NAU will 75% of the heights be accumulated from shortest to tallest?


 = 63       = 1.4


P[X  xo] =  0.75 


0.75 - 0.50 =  0.2500 


zo =  0.67 


zo = [xo - ]/ 


0.67 = [xo - 63]/1.4 


xo = 63 + [1.4]0.67 = 63 + 0.938 = 63.938   

(b)  If the random variable X is normally distributed with mean 25, find the standard deviation if P[X  28] = 0.23.


 = 25       = ?


P[X  28] = 0.23


P[Z  (28 - 25)/] = 0.23


P[0  Z  (28 - 25)/] = 0.5 - 0.23 = 0.27


Look up 0.2700 in the body of the Z table.


Z = 0.74 


Z = [x - ]/

0.74 = (28 - 25)/

0.74 = 3/

 = 3/[0.74] = 4.054
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