2201 TEST 2 REVIEW (W13 – first one is G9 6-15))
1. The amount of fertilizer in each bag sold at the local Coop Feed Store has a normal distribution with an average weight of 50 kilograms and a standard deviation of 1.25 kilograms.  
a. State the formula you will use for this question.
b. What is the probability of a randomly selected bag weighs less than 49.5 kilograms?
c. What is the probability of a randomly selected bag will weigh between 48.5 and 51 kilograms?
d. What is the minimum weight of a bag that would be part of the top 15% of all of them?


a.    z=(x-µ) /σ

b
P(x < 49.5) = P(z < (49.5 – 50)/1.25 = P(z < -0.40) = 0.5 – 0.1554 = 0.3446
c.
 P(48.5 < z < 51) = P((48.5 – 50)/1.25 < z < (51 – 50)/1.25) = P(-1.2 < z < 0.8) = 0.3849 + 0.2881 = 0.6730
d.
 (0.5 – 0.15)= 0.35   therefore,    z=1.04. 

   
x =  50 + 1.04(1.25) = 51.30


2. In a provincial test it was found that only 25% of grade 9 students could identify the 10 provincial capitals of Canada. Ten students are selected at random and independently tested. 
a.  State the formula for the probability distribution which applies here .
b.  What is the probability that the number who can answer correctly is less than two?
c. What is the mean of the distribution?
d. What is the standard deviation of the distribution?

n=10 π= .25
a. 
   


b. 
P(x<2) = P(x=0) + P(x=1) = = 1 * .250 * .75 10  + 10 * .251* .75 9  = .0563 + .1877= 0.224

c. 
Mean = np = 10 * .25 = 2.5
d.
Std dev =√ np(1-p) = 10 * .25 * .75 =√ 1.875  = 1.3693

3. At a busy Tim Horton’s location it is found that 5 vehicles on average use the drive through every 5 minutes.
a. State the formula for the probability distribution which applies here.  
b.  What is the probability of more than two vehicles in a 5 minute period?
c. What is the probability of exactly one vehicle in a ten minute period?
d. What is the mean of the distribution for a 5 minute period?
e. What is the standard deviation of the distribution for a 5 minute period?

a. 
 


b. 


c. 


d. 
mean = λ = 5
e. 
 std  dev = √λ  =2.2361
4. A researcher is interested in how long Honda car owners keep their vehicles before trading them in or selling them.  A sample of 30 Honda owners found that the average number of kilometres driven was 86,200 with a sample standard deviation was 12,000.
	
a. Construct a 90% confidence interval for the population average kilometres driven by Honda owners before selling based on the sample.
b. What is the margin of error in part (a)?
c. If the average number of kilometres driven by all car owners before trading or selling is found  to be 85,000 miles based on Motor Vehicle data, does the sample show that Honda owners keep and drive their cars longer before they sell or trade than other car owners?  Use alpha = 0.01. 
d. What assumption is necessary for this question to be answered?

Solution:  

  n=30, , sx = 12000 
a.      
90% Confidence Interval:
1. 
Point estimate:  
2. Critical value:  df = n – 1 =30– 1 =29, t =1.6991
3. S.E. : 


4. Interval: 

 		.  
5. So we are 90% confident that the average number of miles driven by Honda owners is between 82477.3992 and 89922.6008 miles before trading or selling.

b 
The margin of error is 3722.6008.

c.  
1. H0: μ≤85000
 Ha: μ>85000
2. Draw a t distribution with α=0.01 in the right-tail with df = n – 1 =30– 1 =29, t =2.4620
3.  Reject H0 if t0 > tα = 2.4620 
4. 

5. Fail to Reject H0 since 0.5477 < 2.4620.  So the evidence does not support the claim that Honda owners keep and drive their cars longer than other car owners.
 
d. 
The population must be normally distributed.

5. A small town in Manitoba was studied and it was found that the average appraisal value of all single family homes in the town was $177,000, with a standard deviation of $8,500.
a. What is the probability that a home is valued at more than $180,000?
b. Now suppose that a sample of 25 homes was selected randomly.  What is the probability that the average appraisal value of the sample is more than $180,000?
c. Derive the 99% confidence interval for the average appraised value for a sample of 50 homes with a sample average of $179,900.
d. What is the margin of error in part (c)?
e. Describe two ways you could reduce the margin of error in this case.

Solution
a
P(x>180000) = P(z> (x-μ)/σ) =P(z> 180000-177000 / 8500 = .35)  =  0.5 - 0.1368 = 0.3632
The probability that a home is valued at more than $180,000 is 0.3632.
b. 
P(x>180000) = P(z> (x-μ)/σ/√n) P(z> 180000-177000 / 8500/√25 = 1.76)  = 0 .5 - 0.4608 =0 .0392
The probability that the average value of the sample is more than $180,000 is 0.0392.
c. 
99% Confidence Interval:
1. 
Point estimate:  
2. Critical value:  z=2.575  since σ is known
3. S.E. : 


4. Interval: 

 		.  
5. So the 99% confidence interval is  (176,804.6401,182,995.3599).

We are 99% confident that the true average appraised value for a sample of 50 homes with a sample average of $179,900 is between $176,804.6401 and $182,995.3599.

d. 
the margin of error is 3095.3599

e
You can increase the sample size
 or reduce the confidence level 
(or both)

6. The amount of time a bank teller spends with each customer has a population mean of 3.10 minutes and a standard deviation of 0.40 minutes.  You select a random sample of 16 customers.
a. What is the probability that the average time spent with each customer is 3.05 or more minutes?
b. In 85% of cases tellers can serve customers in an average of how many minutes or less? 
c. If the sample size is now 64, what is the probability that the average time spent with each customer is 3.05 or more minutes?

a) 


b)  

  
c) 

 

7. In parts of the US in recent years an increasing number of people found that they had mortgages that were worth more than the value of their homes.  A study sampled 25 home owners who had defaulted on their mortgages to study the average age of these individuals.  The sample mean age was 52.07 years with a standard deviation of 17.19 years.
a.  Derive a 99% confidence interval for the average age of home owners who default on their mortgages.
b. Historically older people were less likely to default and the average age of those who did was 50 years.  Does the sample show there has been an increase in this average age as a result of the difficult economic times? Use alpha = 0.05.
Solution:  

  n=25, , sx = 17.19 
a.     
99% Confidence Interval:
1. 
Point estimate:  
2. Critical value:  df = n – 1 =25– 1 =24, t =2.7969
3. S.E. : 


4. Interval: 

 		.  
5. So we are 99% confident that the average age of defaulting home owners is between 42.4543 and 61.6857.

b.  
1. H0: μ≤50
 Ha: μ>50
2. Draw a t distribution with α=0.01 in the right-tail with df = n – 1 =25– 1 =24, t =1.7109
3.  Reject H0 if t0 > tα = 1.7109 
4. 

5. Fail to Reject H0 since 0.6021< 1.7109.  So the evidence does not support the suggestion that difficult times have increased the average age of those who default.

8. A cell phone service provider wishes to estimate the average number of minutes its customers will spend on long distance calls per month.  They wish to do this with 99% confidence to within 5 minutes. An earlier study found the standard deviation of such calls to be 21 minutes per month and there seems no reason to believe this has changed.  
a. What sample size is needed?
b. If the company did not wish to take such a large sample, what could they do?

Solution
a

 

b
1.  Reduce the confidence level to something less than 99 percent
2.  Increase the margin of error more than 5 minutes.
3.  Some combination of decreasing the confidence level and increasing the margin of error.


[bookmark: _GoBack]9. Consider the following population. 
1 2 3 4 5
a. Derive the sampling distribution of the mean for the following population using a sample size of 3 and no replacement.
b. Describe the distribution with respect to centre, variation, and distribution.

a. 
	SAMPLE
	MEAN

	1 2 3
	3

	1 2 4
	3.5

	1 2 5
	4

	1 3 4
	4

	1 3 5
	4.5

	1 4 5
	5

	2 3 4
	4.5

	2 3 5
	5

	2 4 5
	5.5

	3 4 5
	6




SAMPLING DISTRIBUTION

	RANDOM VARIABLE X = SAMPLE MEAN
	P(X)

	3
	0.10

	3.5
	0.10

	4
	0.20

	4.5
	0.20

	5
	0.10

	5.5
	0.10

	6
	0.10




b. The distribution is centred between 4 and 5, extends from 3 to 6, and is slightly right skewed.
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