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INSTRUCTIONS TO CANDIDATES:

This paper has __13_ pagesand _7__ questions.

YOU ARE REQUIRED TOANSWER 5  QUESTIONS.

THIS ASSESSMENT IS WORTH _____ 60___ % OF YOUR FINAL GRADE.
ASSESSMENT DETAILS FROM INSTRUCTOR(S):

. This paper is made up of TWO Sections: A and B
Answer ALL Questions in Section A

. Answer ONE Question from Section B

. Statistical Table and Formula Sheet are provided.
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4. Show all work and draw diagrams as instructed.

5

6. Silent, Cordless, non—programmable CALCULATORS are permitted.
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Section A

Answer all questions in this Section.

1. A standard normal distribution of bone density scores has a mean of 0 and standard deviation 1.
Use the standard normal distribution table to find the area under the curve for the following.

Draw diagrams to illustrate your answers:

a) -0.84<z<1.28

b) Ifthe area to the right of z is 0.9265 find the z value

c) The back to knee length for females sitting in an aircraft is normally distributed with a
mean of 22.7 inches and standard deviation of 1.0 inches. Find the probability that a female
has a back to knee length between 22.0 in. and 24.0 inches.

( 5 + 5+5 marks)

2. Assume that the population of human body temperature has a mean of 98.6°F, as is commonly
believed. Also assume that the population standard deviation is 0.62<F ( based on data from
University of Maryland researchers). If a sample of size n=106 is randomly selected, find the
probability of getting a mean of 98.2°F or lower. (According to the central limit theorem
sample size is greater than 30 so distribution of sample means is a normal distribution). Draw a

diagram. (5 marks)

3. Inarandom sample of 25 computer scientists who subscribed to a web-based daily news update,
it was found that the average salary was $46,816. Assume the population standard deviation is
known to be $ 12,557 and the salaries are normally distributed. Calculate a 95 percent
confidence interval for the mean salary of computer scientists. (5 marks)
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4. A nationwide survey found that 30% of men on the block had tattoos. Suppose that this result
holds true for the current population for all men on the block. Find the probability that from a

random sample of 150 men on the block, 50 — 62 men have tattoos. (5 marks)

Hint: approximate the binomial distribution by the normal distribution and remember to use

the continuity correction factor.

Section B

Answer one question in this Section.

5. Itis said that happy and healthy workers are efficient and productive. A company that
manufactures exercising machines wanted to know the percentage of large companies that
provide on-site health club facilities. A sample of 240 such companies showed that 96 of them

provide such facilities on site.

a. What is the point estimate of the percentage of all such companies that provide such facilities

on site?

b. Construct a 97% confidence interval for the percentage of all such companies that provide

such facilities on site. What is the margin of error for this estimate?

(2 + 8 marks)
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6. The data on incomes and food expenditures of seven households is given in the Table below.

Income is the independent variable and food expenditure is the dependent variable.

Income Food Expenditure XY e
X ($°000) ¥($°000)
56 14
84 22
39 10
62 15
34 9
50 13
68 17
XX =393 XY =100 ZXY: sz=

(@) Develop the least squares estimated regression equation based on the

population regression model Y =a+bX

where bzany—Zny and a=y-bx

ny x* - (Z x)2

( 3 marks)

(b) Interpret the y-intercept of the estimated regression equation from part (a)ka;.bove
(1 mar

(c) Interpret the slope of the estimated regression equation from part (a) above.
(1 mark)

(d) Predict the Food Expenditure when Income is $34,000 (2 marks)

(e) Predict the Income when Food Expenditure is $10,000 (2 marks)
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(f) If r,the correlation coefficient is 0.994, interpret what this means.

(1 mark)

7. a) List three properties of the binomial distribution ( 3 marks)
b) Ina large corporation, 65% of the employees are male. A random sample of five
employees is selected. Use your knowledge of the binomial probability distribution to

answer the following questions.

i)  Use the formula to find the probability that the sample contains exactly three male

employees? (3 marks)
if) Calculate the mean (expected value) number of males in the sample? (1 mark)
iii) Calculate the standard deviation of the number of males in the sample. (2 marks)

¢)  Ms. Jarvis sells mangos at the gate at Ottos Comprehensive High School. On any given
day, the probability of Ms. Jarvis selling 0 mangos is 0.1, 1 mango is 0.8 and 2 mangos is

0.1. Construct the probability distribution table for Ms. Jarvis’s mango sales. (1 mark)

END OF QUESTION PAPER
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Formula Sheet
Discrete Random Variables
e Mean of a discrete random variable X
u=E(X)=Y" zP(z)

e Standard deviation of a discrete random variable X
g -\/E.r’P(z) -
Alternatively, we can use the formula:

g =/ Y (x — w)? P(z)

e Probability distribution function (Binomial variable)
P(X)="C.p*¢"*
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o Mean or Expected value of a binomial random variable
p= E(X)=np
e Standard deviation of a binomial random variable
o =\/npq

Continuous Random Variables - Standard Normal distribution

e Finding the corresponding Z value

X —-p
el

o Finding the value of X given 4, 0 and Z

X=u+ 2o
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Estimation of the Mean and Proportion
o Confidence interval for u

. 0
X:tZJ’-‘
§
Xt‘ﬁ
o Confidence interval for p (large samples)
: P4
px 2 oy

o Determining the sample size for estimating u

__ga
ME?

where ME is the margin of error
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where ME 18 the margin of error
Hypotheses test about a mean
e Test statistics 1
L.
Zuewt = —g—
vn
| =
lu-u"“"‘r":

vn
Degrees of freedom for a t-test df = n ~ ]
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Chi-square test of independence
o Degrees of freedom for a test of independence
df = (r - 1)(c~1)

e Expected values
" Row total x Column total

n

E

o Test statistics

’&"“E(O;Ey
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Correlation and simple linear regression
e Linear correlation coefficient

.

55 = T XY - eZheT)

S8 =) X7 - L_)_’_'
SSpy =3 Y- L—

o Least squares estimates of the intercept and slope of a ssmple linear
regress;on

where

Intercept: a = ¥ - bX

SSu
Sops: b= 3=
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