Chapter 5 Assignment
 

61.2% of MC students are non-white. We select 9 students at random

 

· Describe in words the population

· Montgomery College students

· Describe in words the success attribute

· Non-white student

 

· Describe in words the random variable x

· x is the number of non-white students from the 9 selected

 

Use appropriate symbols to give 
· The number of trials is n = 9
· The success probability p = 0.612
· The failure probability is q = 1 – p = 1 – 0.612 = 0.388
 

Construct a probability distribution with your calculator and copy in your paper

      

      - Indicate in words what x represents (numbers in L1)



X is the number of non-white students from the 9 selected

· Indicate how you got the binomial probabilities (numbers that go in L2)

·  Binompdf(n,p) = binompdf(9, 0.612)
 
Use the calculator to construct the probability histogram

 Indicate the window values of your calculator that show the histogram

Sketch a smoothed out histogram on your paper and describe the shape of the distribution. Left Skewed distribution
	Probability Distribution


x...

P(X=x).........   

0

0.0002
1

0.00283
2

0.01785
3

0.06569
4

0.15543
5

0.24516
6

0.2578
7

0.17427
8

0.06872
9

0.01204

	Probability histogram
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On the x-axis we have the numbers 0, 1, 2, ....9

On the y-axis the probabilities


	Window Values
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Use the probability rule to classify the values of the random variable x as usual and unusual

· List the usual values: 3, 4, 5, 6, 7, 8
· List the unusual values 0, 1, 2, 9
When we select 9 students at random it’s common to observe anywhere from 3 to 7 non-white students in the group of 9. It’s unusual to observe 0, 1, 2 or 9 non-white students in the group of the 9 selected
 

Use the calculator to find the mean (mu) and the standard deviation (sigma) of the probability distribution

1Var-Stats of L2, L3
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mu = μ ~ 5.5
sigma = σ ~ 1.5

 


Notice that you can also calculate mu and sigma by using the formulas



Mu = n*p

sigma = sqrt(npq)

 
Calculate the usual range using the range rule of thumb 

(Not bell shaped, our book uses 2.5 sigma, I am using the 2 sigma rule)



[μ – 2 σ , μ – 2 σ] = [5.5 – 2*1.5, 5.5 + 2*1.5] = [2.5, 8.5]




        2.5           


                      8.5


_____|_____|____|__●__|_____|_____|_____|_____|_____|__●__|________


         0         1       2         3         4         5         6         7         8       9

· List the usual values: 3, 4, 5, 6, 7, 8
· List the unusual values 0, 1, 2, 9
Let’s simulate the experiment by using the randBin feature of the calculator which is 
in the MATH, PRB menu. Must indicate randBin(n, p) and press ENTER
Here we have some results and the interpretation of what the calculator is doing
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This means, the first time we selected 9 students at random we counted 4 non-white students in the group.

The second time that we selected 9 students at random there were 6 non-white students in the group.

Etc, etc

If you keep pressing enter you will see that the most common outcomes are 3, 4, 5, 6, 7, and 8. The outcomes of 0, 1, 2, and 9 happen rarely.
Let’s use the probability distribution to answer more questions:

	x...
	P(X=x).........   

	0
	0.0002

	1
	0.00283

	2
	0.01785

	3
	0.06569

	4
	0.15543

	5
	0.24516

	6
	0.2578

	7
	0.17427

	8
	0.06872

	9
	0.01204


If we select 9 students at random what is the probability that 

a) Exactly 5 students are non-white?

P (x = 5) = 0.24516
b) Exactly 8 students are non-white?

P (x = 8) = 0.06872
c) Between 4 and 6 students (inclusive) are non-white?

P(4 ≤ x ≤ 6) = 0.15543 + 0.24516 + 0.2578 = 0.65839

d) More than 7 students are non-white?

P(x > 7) = 0.06872 + 0.01204 = 0.08076 = 1 – binomcdf(9, .612, 7)
e) At least 7 students are non-white?

P(x ≥ 7) = 0.17427 + 0.06872 + 0.01204 = 0.25503 = 1 – binomcdf(9, .612, 6)
f) Less that 3 students are non-white?

P(x < 3) = 0.0002 + 0.00283 + 0.01785 = 0.02088 = binomcdf(9, .612, 2)
g) At most 4 students are non-white?

P(x ≤ 4) = 0.0002 + 0.00283 + 0.01785 + 0.06569 + 0.15543 = 0.24200 = binomcdf(9, .612, 4)
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