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1. A recent survey found that 42% of IT professionals monitor employees trying to access video stream of the NCAA Men's Basketball Tournament. A random sample of 75 IT professionals was selected. What is the probability that between 40% and 48% of this sample will monitor employees trying to access video stream of the NCAA Men's Basketball Tournament?
n = 75
Mean = p
           = 0.42
SD = √(p(1-p))/n
       = √((0.42)(0.58))/75
       = √0.003248
       = 0.056991227    
P(0.4 ≤ p ≤ 0.48) = P( (0.4 – p) / √(p(1-p))/n) ≤ Z ≤ (0.48 – p) / √(p(1-p))/n))
                                     = P( -0.35093 ≤ Z ≤ 1.05279) = 0.8531 - 0.3632 = 0.4899

2. Franklin Township has 730 registered Democrats residing in the voting district. According to the voting records, 37% participated in the last local election. A random sample of 180 registered Democrats was selected. What is the probability that 54 or fewer of these individuals voted in the recent election?
n = 180 , N = 730,  n/N = 180/730 = 0.24657 which is greater than 5% and this is without replacement.
π = 0.37
P = 54/180 = P( p ≤ 0.3)
σp = √π(1-π)/n * √(N-n)/N-1) = √ (0.37)(0.63)/180 * √ (0.75445) = 0.031257
Zp = (0.3 – 0.37)/ 0.031257= -2.24
P( p ≤ 0.3) = P( Zp ≤ -2.24)
                  = 0.0125

3. According to a Research Center, 83% of Canada adults are using the Internet in January 2012. To verify this percentage, a random sample of 150 adults was selected of which 137 use the Internet. Determine the interval that contains 95% of the sample proportions from this sampling distribution and conclude whether or not this sample supports the findings of the Research Center.
n = 150
π = 0.83
p^ = 137/150 = 0.9133
σp = √π(1-π)/n = √ (0.83)(0.17)/150 =0.03067
π -2σ ≤ x ≤ π +2σ 
0.7686 ≤ x ≤ 0.8913, this is the interval that contains 95% of sample proportions.

The sample does not support the findings because 0.9133 is outside the confidence interval. [image: ]
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Each interval is labeled; the 95% interval is present as well.
4. According to the Bureau of Transportation Statistics, the average round-trip domestic airfare was $362 in 2011. Assume that the standard deviation for domestic airfare in 2011 was $88. A random sample of 60 round-trip airfares from 2011 was selected. What is the probability that the average airfare from this sample is between $340 and $355?
P(340 ≤ x ≤ 355) = ?
n ≥ 30, 60 ≥ 30, this means we can use the CLT to answer this.
µx̄ = µ = 362
σ = 88
σx̄ = σ / √n = 88 / √60
           = 11.36
 Zx̄1 = (x̄ - µx̄) / σx̄ = (355-362) / 11.36 = -0.6161
Zx̄2 = (x̄ - µx̄) / σx̄ = (340-362) / 11.36 = -1.936
P(-1.936≤ Z ≤ -0.6161) = 0.2676– 0.0262
                                       = 0.2414












5. According to College Board, the average tuition for a four-year public college was $20,770 for the 2011-2012 academic year. Assume there are a total of 629 four-year public institutions in the Country. Assume that the standard deviation for the tuition for these colleges is $2,100. A random sample of 55 four-year public colleges was selected. What is the probability that the average tuition from this sample is less than $21,000?

N=629
n = 55
n/N = 55/629 = 0.0874 = 8.74 % which is > 5%, therefore this is finite population.
σ = 2100
µx̄ = µ = 20770
 σx̄ = σ / √n * √(N-n)/(N-1)
      = 2100/ √55 * √(629-55)/(629-1)
      = 270.716
Zx̄ = (x̄ - µx̄) / σx̄ = (21000 – 20770) / 270.716 = 0.8495  
P(x̄ ≤ 21000) = P(Zx̄ ≤ 0.8495) = 0.8023











6. According to a report by Capital Economics, the average monthly mortgage payment in Ottawa in 2011 was $1,002. Assume that the standard deviation for monthly mortgage payments in Ottawa is $168. To confirm these results, a random sample of 55 homeowners in Ottawa was selected and found to have an average monthly mortgage payment of $1,030. Do the results of this survey support the report by Capital Economics?

n = 55
Claim: µx̄ = µ = 1002   σ = 168 is known
Evidence: x̄ = 1030, n= 55
σx̄ = σ / √n = 168 / √55
           = 22.65
 Zx̄ = (x̄ - µx̄) / σx̄ = (1030-1002) / 22.65 = 1.236
P(x̄ ≤ 1030) = P(Zx̄ ≤ 1.236) = 0.8925  
There is about an 89% chance that the sample mean could be 1030 or less. I will believe this claim because 89% is very high.           
x̄L =  µx̄ - Zσx̄   = 1002 – (22.65)(1.96)  = 957.60 
x̄U =  µx̄ + Zσx̄  =  1002 + (22.65)(1.96)  =1046.39
1030 is clearly in the 95% interval. This further indicates that the sample is consistent with the claim. 
                  







7. It is generally believed that electrical problems affect about 14% of new cars. An automobile mechanic conducts diagnostic tests on 128 new cars on the lot.
a) Describe the sampling distribution for the sample proportion by naming the model and telling its mean and standard deviation.
The model used here is normal distribution.  Mean is 0.14 and the standard deviation is σp = √π(1-π)/n = √(0.14(1-0.14))/128 = 0.0307.

b) What is the probability that in this group over 18% of the new cars will be found to have electrical problems? 
 P(x>0.18) = 1- P(x≤0.18)
                   = 1 – P(x ≤ (0.18-0.14)/0.0307)
                   = 1 – P(Z≤1.30)
                  = 0.0968
8. Suppose that it is believed that 40% of adults have a company pension. If 100 adults are surveyed. 
a) What is the probability of finding a sample with less than 30 adults having a company pension? 
n = 100
P^ = 30/100 = 0.3
Mean = p = 0.4
SD = √(p(1-p))/n
       = √((0.4)(0.6))/100
       = 0.0489		

P(x<0.30) =  p( x < (0.3-0.4)/0.0489)
                  =   -2.0449
P(Z<-2.04) = 0.0207
b) What is the probability of finding no more than 45 adults having a company pension?
n = 100
P = 45/100 = 0.45
Mean = p = 0.4
SD = √(p(1-p))/n
       = √((0.4)(0.6))/100
       = 0.0489	

P(x≤0.45) =  p( x < (0.45-0.4)/0.0489)
                  =   1.0224
P(Z≤1.022) = 0.8461

9. Deanna has been hired to visit the local shopping mall to conduct a survey about the upcoming political election. She needs to select respondents at the mall and ask them questions about their voting tendencies. Deanna decides to position herself by the only entrance to the mall and select every 10th shopper entering the mall to participate. Which of the following sampling techniques best describes Deanna's method?

A) cluster
B) probability
C) simple random
D) systematic

Deanna’s method was systematic because she was selecting a random starting point between 1st and kth item. She selected the 10th item every time.


10. John is the manager at a fast food restaurant and would like to determine the average number of cars waiting for their order in the drive-through line during his hours of operation. Every day at noontime, he counts the number of cars in the drive-through. Because of the lunchtime traffic, his survey overestimates the actual average throughout the day. This error is due to
A) sampling error.
B) nonsampling error.
C) nonprobability error.
D) periodicity.

John is only finding the average cars waiting during noontime. This has misrepresented the average during the day which means this is periodicity error.

11. Susan would like to conduct a survey of homeowners in the Meadowbrook neighborhood to get their opinions on proposed road modifications in the area. Which of the following is an example of a cluster sample?
A) Susan randomly chooses two streets in the neighborhood and selects every home on these streets.
B) Susan selects the first 20 homes that she passes as she walks into the entrance of the neighborhood.
C) Susan selects every third house on each street in the neighborhood.
D) None of these choices describes a cluster sample.

A is a cluster sample because Susan created two clusters that were alike and each represented the wide variety of homes seen on the streets.



12. Susan would like to conduct a survey of homeowners in the Meadowbrook neighborhood to get their opinions on proposed road modifications in the area. Which of the following is an example of a stratified sample?
A) Susan randomly chooses two streets in the neighborhood and selects every home on these streets.
B) Susan selects the first 20 homes that she passes as she walks into the entrance of the neighborhood.
C) Susan selects every third house on each street in the neighborhood.
D) Susan ensures that her sample contains a number of two-story, split-level, and ranch homes in her sample that corresponds to the number of homes in the neighborhood.

D is a stratified sample because Susan divided the sample into groups of similar characteristics so that each group is different from the others, which is a stratified sample

13. Consider the following population which represents the years of teaching experience of the 24 fulltime business faculty at Wesley College. (see assignment outline for data).

Using the first row of data as a sample, the sampling error is ________.
A) -1.20
B) 0.80
C) -0.50
D) 1.40

Sample mean = (3+8+2+8+11+7)/6 = 6.5
Population mean = (3+8+2+8+11+7+4+12+9+9+4+8+3+4+10+11+5+3+7+8+4+15+8+5)/24 = 7
Sampling error = x̄ - µ
                         = 6.5-7
                         = -0.50
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