BA201
Chapter 5 Home Work Answers Code 2
Dr. J. V. Pinto


Answers:  (given to students)
5.1  P[x] = 1
Why, answer not given but you give one.

5.2  Yes, explanation not given but you give one.  (plus Excel)


 = 4.5


² = 21.25

5.3  (a)  0.207 (b) 0.456 (c) 0.280 (d)  0.513 (plus Excel)

5.4  0.377

5.5  Using hypergeometric PMF:  P[x = 2] = 0.1531 and using binomial PMF approximation to the hypergeometric:  P[x = 2] = 0.1536 (plus Excel)

5.6  (a)  0.140374 (b)  2.236 (plus Excel)

______________________________________________________________

Answers:

5.1  Is the following function a probability mass function?  Why or why not?


P[X = x] = x2/38  for x = 2, 3, 5


x

P[x]


1

4/38


2

9/38


5

25/38


P[x] = 38/38 = 1


Yes, all  0  P[x]  1  and P[x] = 1

5.2  Find the mean and variance of the following random variable X with probability mass function P[x].  You use Excel to help get the answers.  Cut and paste Excel results into homework.  Show grid lines and cell equations.  Can a value of x be negative as shown in the table?  Explain.


xi           P[xi]


-3           0.2


 0           0.1


 5           0.2


 7           0.3

          10           0.2


 = xiP[xi] = 4.5 

41.8 = xi²P[xi]


² = xi²P[xi] - ² = 41.8 - 4.5²  = 41.8 - 20.25 = 21.25


Not asked:   = ² = 21.55 = 4.642

	xi
	P[xi]
	(xi)P[xi]
	xi2
	(xi2)P[xi]
	 
	HW 5.2

	-3
	0.2
	-0.6
	9
	1.8
	 =E2*C2
	 

	0
	0.1
	0
	0
	0
	 
	 

	5
	0.2
	1
	25
	5
	 
	 

	7
	0.3
	2.1
	49
	14.7
	 
	 

	10
	0.2
	2
	100
	20
	 
	 

	 
	 
	 =
	 
	 
	 
	 

	SUM =
	1.0
	4.5
	 =SUM(D2:D6)
	41.5
	 =SUM(F2:F6)
	 

	 
	 
	 
	 
	 
	 
	 

	2 =
	(xi2)P[xi] - 2 = 41.5 - 20.25 =
	 
	 
	21.25
	 =F8-(D8)*(D8)
	 

	 
	 
	 
	 
	 
	 
	 

	 =
	SQRT() =
	4.61
	2 =
	20.25
	 =D8*D8
	 

	 
	 
	 =SQRT(F10)
	 
	 
	 
	 


5.3  For a binomially distributed  random variable X with 14 trials and with the probability of a success equal to 0.6, find the following Binomial table and confirm the results in Excel

.  Cut and paste Excel results into homework.  Show grid lines and cell equations.


(a)  P[x = 8] = 0.207


(b)  P[5 < x  8] =  P[6  x  8] = P[x = 6] + P[x = 7]+ P[x = 8]






     = 0.092 + 0.157 + 0.207 = 0.456


(c)  P[x > 9] = P[x  10] = 1 - P[x  9] 




= P[x = 10]+P[x = 11]+P[x = 12]+P[x = 13] + P[x = 14]




= 0.155 + 0.085 + 0.032 + 0.007 + 0.001 = 0.280


(d)  P[x < 9] = P[x  8] = 1 - P[x  9]



= 1 - P[x = 9]+P[x = 10]+P[x = 11]+ ...


           = 1 -  (0.207 + 0.155 + 0.085 + 0.032 + 0.007 + 0.001)



= 1 -  0.487 = 0.513

	1            0
	0.000
	 
	HW 5.3
	(code 2)

	2            1
	0.000
	 
	 
	 

	3            2
	0.001
	n =
	14
	 

	4            3
	0.003
	p =
	0.6
	 

	4
	0.014
	 
	 
	 

	5
	0.041
	 
	Click Paste Function-Statistical-BinomDist
	 

	6
	0.092
	 
	 
	 

	7
	0.157
	 
	  =BINOMDIST(A1,F$3,F$4,FALSE)
	 

	8
	0.207
	 
	 
	 

	9
	0.207
	 
	 
	 

	10
	0.155
	 
	 
	 

	11
	0.085
	 
	 
	 

	12
	0.032
	 
	 
	 

	13
	0.007
	 
	 
	 

	14
	0.001
	 
	 
	 

	Sum
	1.000
	 
	 
	 


5.4  In a traffic model certain intersections only allow for left or right turns.  The model has ten such intersections.  Past research has indicated that drivers are equally likely to turn in either direction.  If drivers randomly approach each of the intersections with only left or right turns, what is the probability that no more than four of the turns will be to the left?


n = 10  Binomial situation
p = 0.5


P[x < 5] =  (this is implied)


P[x  4] = 1 - P[x  5]



  =P[x = 0] +P[x = 1] +P[x = 2] +P[x = 3] +P[x = 4]



  = 0.001 + 0.010 + 0.044 + 0.117 + 0.205

     

  = 0.377

5.5  There are 100 widgets in a crate at a widget factory.  Eighty of the widgets are built for right handed users, and 20 of the widgets are for left handed users.  If fours widgets are selected at random, what is the probability that two of the widgets are built for right handed users and two of the widgets are for left handed users?  Use the hypergeometric equation and the binomial approximation to the hypergeometric from the SpeedNotes and confirm the result in Excel

. Cut and paste Excel results into homework.  Show grid lines and cell equations.


N = 100 (finite population size)


k = 80 (# successes in pop., right)


N - k = 20 (# failures in pop., left)


n = 4 (sample size)  


x = 2 (# successes in sample, right)


Using hypergeometric PMF:



P[x = 2] = [kCx][(N-k)C(n-x) ] / NCn



  = [80C2][(20)C(2) ] / 100C4



  = [3,160][194]/[3,921,225]




  = 0.1531

	N =
	100
	HW 5.5
	code 2
	 
	 

	K = 
	80
	 
	 
	 
	 

	N - K =
	20
	Paste Function-Statistical-HypGeomDist
	 
	 
	 

	n = 
	4
	  =HYPGEOMDIST(B5,B4,B2,B1)
	 
	 
	 

	x =
	2
	 
	 
	 
	 

	n - x =
	2
	 
	 
	 
	 

	 
	 
	3,160
	190
	      =
	0.153115

	P(x = 2) =
	0.153115
	 
	3,921,225
	 
	 

	 
	 
	Past Function-Math&Trig-Combin
	 
	 
	 

	 
	 
	 =COMBIN(B2,B5) =COMBIN(B3,B6)
	 
	 
	 

	or
	 
	                               =COMBIN(B1,B4)
	 
	 
	 

	 
	 
	 
	 
	 
	 

	Binomial Approximation
	 
	n/N =
	0.040
	 
	 

	 
	 
	P(x) = K/N =
	0.8
	 
	 

	n = 
	4
	 
	 
	 
	 

	x =
	2
	Paste Function-Statistical-BinomDist
	 
	 
	 

	P(x = 2) =
	0.1536
	 =BINOMDIST(B16,B15,E14,FALSE)
	 
	 
	 

	
	
	
	
	
	



and,



n/N = 4/100 = 0.04 < 0.05; therefore, can use 



     the binomial to approximate the hypergeometric



p = k/N = 80/100 = 0.8 can use binomial table


Use binomial PMF



n = 4 (sample size)  



x = 2 (# successes in sample, right)



P[x = 2] = 0.1536



Using hypergeometric PMF:  P[x = 2] = 0.1531

5.6  The shipping department of the XYZ Company sends an average of five loads of  goods daily to wrong addresses.  Assume a Poisson distribution.

(a)  What is the probability that exactly three loads of goods are shipped daily to wrong addresses? Use the Poisson table from the SpeedNotes and confirm the result in Excel

. Cut and paste Excel results into homework.  Show grid lines and cell equations.



 = ² = 5



Use Poisson Table:




P[x = 3] = 0.1404

	Poisson
	 
	 
	HW 5.6
	code 2

	 
	 
	 
	 
	 

	MU = 
	5
	 
	 
	 

	x = 
	3
	 
	 
	 

	 
	 
	 
	 
	 

	P(x = 2) =
	0.140374
	 
	Click Paste Function-Statistical-Poisson
	 

	 
	 
	 
	 =POISSON(B4,B3,FALSE)
	 


(b)  What is the standard deviation of the number of loads of goods are shipped daily to wrong addresses?



 = ² =  = 5 = 2.236
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