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Question 1 
a. What is the probability of drawing a person who is female?
From the data 
The total population including both male and female = 50
Male = 24 
Female = 26
Therefore the proximity of drawing a person who is female =26/50 = 0.52
Therefore the probability = 0.52
b. What is the probability of drawing a person who is younger than 70 years old (excluding those who are 70)?
Younger than 70 years 
P (X<70)
Therefore z (x<70)
Mean = 3829/50 = 76.58, µ = 6.1249
Z = (X - μ) / σ
Z = (70 - 76.58) / 6.1249
Z = -1.0743
Therefore the corresponding p value at 1.96 = 0.1414
Thus the probability of drawing a person who is younger than 70 years = 1- 0.1414
=0.8586
c. What is the probability of drawing a person who has an IQ score higher than 120 (not including 120)?
P(X>120)
P (Z>120)
X = 120, µ=115.08, ō = 8.619
Z = (X - μ) / σ
Z = (120 - 115.08) / 8.619
Z = 0.57083
P(X >120) =P (Z >0.571) = 1 -0.284
= 0.716
d. Which marital status group has the highest probability of being drawn from the group of subjects?
Single = 6
Married = 24
Divorced = 14
Widowed = 6 
Total = 50 
P (single) = 6/50 = 0.12
P (Married) = 24/50 = 0.48
P (Divorced) = 0.28
P (Widowed) = 0.12
The married marital status has a high chance of being drawn from the group of subject with p = 0.48.
e.  What is the probability of drawing a person with 12 or fewer years of schooling (including 12)?
P (X=12)
P (Z=12)
X = 12, µ=14, ō = 2.295
Z = (X - μ) / σ
Z = (12 - 14) / 2.295
Z = -0.87146
P(X =12) =P (Z = -0.87146) =1- 0.3838
=0.6162
f. What is the probability of drawing a male with more than 14 years of schooling (excluding 14)?
P (X>14)
P (Z>14)
X = 12, µ=14, ō = 2.295
Z = (X - μ) / σ
Z = (14 - 14) / 2.295
Z = 0
P(X >14) =P (Z >0.571) = 1









Question 2 
a. John has a score of 37. What is John’s Z score? 
X = 37, µ=30, ō = 4

Z = (X - μ) / σ
Z = (37 - 30) / 4
Z = 1.75
b. What is the percentage of students that score higher than John?
P(X>37)
P (Z>37)
X = 37, µ=30, ō = 4
P(X >37) =P (Z >1.75) = 0.040
1-0.040 = 0.96
The percentage of students that score higher than John is 96%
c. If 1000 students take the test, how many of them would likely score below John’s score? (Round the answer to a whole number) 
P (X<37)
P (Z>37)
X = 37, µ=30, ō = 4, n =1000
Z = (X- μ) / √(σ2 / n)

Z = (37 - 30) / √(16 / 1000)

Z = 7 / 0.12649

Z = 55.33986
P(X >55) =P (Z >55.34) = 0.000
If 1000 take the test, no student is likely to score below John’s score.
d. Tom has a score of 25. What is Tom’s Z score? 
Z = (X - μ) / σ
Z = (25 - 30) / 4
Z = -1.25
e. What is the percentage of students that score higher than Tom?
P(X <25) =P (Z >-1.25) = 0.10565.
1- 0.10565 = 0.894
Therefore 89.4% of the students score higher than Tom
f. What is the percentage of students that score between John and Tom? 
P(25<X<37)
P (25<z<37)
X = 37, µ=30, ō = 4
P(Z<25) = -1.25 <P(Z<37) = 0.040
P(X <25) (Z >-1.25) <P(Z<37) (Z<0.040) = 0.1975
Therefore the percentage of students that score between John and Tom = 19.8%.
g. If 1000 students took the test, how many of them would likely score below Tom’s score? 
X = 37, µ=30, ō = 4, n =1000
P(X<25)
Z = 25-30/4(1000)1/2
= - 39.5285
Therefore 
P(X <25) =P (Z >-39.5285) = 0.000
Therefore, if 1000 students took the test, no student would score below Tom’s score.
h. Anna scores at the 95th percentile on this exam, what is her Z score?
Z = (x - μ) / (σ) = 1.64
i. Based on the result of the previous question, what is Anna’s actual score on the exam?
Z = 1.64
Z = (x- μ) / (σ)
1.64 = (x -30)/4
6.56 = x -30 
X = 36.56
Anna’s actual score on the exam = 36.56
j. What would be the median score on this exam?
The median score = 50% 
Thus the z score = 0
0 = (x -30)/4
0 = x -30 
X = 30
The median score = 30



Question 3 
a. What is the probability of randomly drawing a student from the whole population of fifth-graders that would meet the selection criterion for the tutoring program? (.5 point) Explain how you determine the answer. (.5 point)
The probability at 5% percentile will be based at  z score = 1.96 . therefore the probability of randomly drawing a student from the whole population of fifth-graders that would meet the selection criterion for the tutoring program = 0.05
b. If the district has 200 fifth-graders (this is the whole population of fifth-graders), how many will be identified as meeting the selection criterion for the tutoring program? (1 point, .5 if the process is correct but the result was calculated incorrectly)
n = (200*0.05) = 10
c. If we use a Z distribution to represent all the test scores from the fifth-graders, what is the Z score that serves as the critical (or cutoff) value for this “significant” portion of students who will receive tutoring? (1 point) Explain how you find the answer. (1 point)
Z score = 0.67. 

d. This standardized math test has a published mean (μ) of 80 and standard deviation (σ) of 10 in standardized scores. Based on the critical Z score (from the question above, what would be the critical standardized score if we use the standardized scores to select students for the tutoring program? (2 points: 1 if the process is correct but the result was calculated incorrectly)
Z = (X - μ) / σ
0.67 = (x - 80) / 10
6.7= x – 80
X = 86.7
The standardized score = 86.7
e. Taylor has a standardized score of 60, will she be enrolled in the tutoring program? (.5 point) Explain your rationale for this answer. (.5 point)
P(x =60)
P(Z = 60) 
X = 60, µ=85, ō = 10
Z = (X - μ) / σ
Z = (60 - 80) / 10
Z = -2
P(X = 60) =P (Z = -2) = 0.0455.
She would be enrolled since p<0.05 which provide the threshold to being enrolled in the tutoring program.




Question 4
a. If we randomly draw one third-grader out of the school district, what is the probability of that child having a BMI that meets the criterion for the health program? (.5 point) Explain how you figure out the answer. (.5 point)
10/200 = 0.05
The probability in this case would be 0.05 because all the students have the same chance of being selected into either the lowest or the highest BMI.
b. If the BMI distribution is converted into a Z distribution, what would be the upper critical Z value and the lower critical Z value that mark the two “significant” areas at the tails? (2 points total, 1 point for each critical Z) Explain how you found the answers. (1 point total, .5 point for each rationale)
Therefore when converting the BMI distribution into Z distribution, the upper critical z value would be = +1.96 and the lower critical value would be = -1.96. The upper and lower z value lie on the opposite side of the normal graph.
c. If Lindsay’s BMI is converted into a Z score of 1, what is the probability of drawing a student out of the school district that has a Z score that is equal or higher than Lindsay’s Z score? (.5 point) Explain how you find the answer. (.5 point)
At 95% confidence level the z score of 1 has a p-value = 1- 0.3173.
= 0.6827
d. If the school district has a total of 350 third-graders, how many students’ parents will be contacted by the school nurse? (Round the answer to a whole number) (1 point: .5 if the process is correct but the result was calculated incorrectly)
The probability when z score = 1.96 is 0.05
Therefore, the parents that will be contacted will be 350*0.05 =17.5
Therefore, 18 parents will be contacted
e. If the school district chooses a different strategy and sets the higher and lower cut-off points at Z values of +3 and -3, will the school nurse have more students or fewer students to follow up with, compared to the original cut-offs (1% at the upper and lower ends of the distribution)? (.5 point) Explain how you determined the answer. (.5 point)
The school nurse will have more students to follow up considering that the current cut-off is +1.96 and -1.96


