All the hw problems and problems in the first quiz are possible question in the exam.
[image: image1.png]1. (8p) Ina class of 50 students, the grades on a statistics test are summarized on the
following frequency histogram:

a) (3p) Convert the histogram into a relative frequency table. Start with 60 and take the
length of the intervals equal to 10. What is the proportion of students who scored between
70 and 90?

b) (3p) In which of the intervals above is the median grade? The first quartile and the third
quartile?

c) (1p) A score above 82% guaranteed at least 3.5. What percentage of students obtained 3.5
or better? Choose the best option.

(A)50% (B)25% (C)10% (D)35%

d) (1p) Choose the best option for the mean score
(A)78 (B)90 (C)69 (D) 85




[image: image2.png]2. (13p) The data is represented in the following stem-plot (note that the first column
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a) (4p) Find the median, quartiles and the IQR.

b) (2p) Draw the box-plot corresponding to the data given by the stem-plot.

¢) (3p) Draw the histogram corresponding to the data given by the stem-plot. Start from 25

and use classes with the equal width = 4.

(4p) Obtain the sample mean. The value of sz =35785 . Obtain the sample standard
deviation. How will it change if from each value in the data set we subtract 30?




[image: image3.png]4. (11p) Transmission interruptions in telecommunications network occur at an average rate 2
per day. Assuming Poisson distribution, answer the questions below.

a) (3p) What is the (long run) proportion of days with no interruptions within a day?

b) (3p) What is the proportion of days with at least two interruptions within a day?

©) (5p) Assuming that interruptions in consecutive days are independent, what is the
proportion of weeks (week =7 days) with at least one day with interruptions?




[image: image4.png]5. (12p) Let x be a dimension of a mechanical part produced by a certain process. Assume that
the distribution of x is normal distribution with j = 100 and o*= 25. (In all parts give the
answer in decimal form.)

a) (3p) What is the proportion of parts having the dimension below 100?

b) (4p) The specifications for this attribute are 100+ 15. What is the proportion of
parts out-of -specification?

c) (5p) The parts come in packages consisting of four such parts. What is the
proportion of packages such that at least 3 parts in a package are in specification.
Assume “independence* of dimensions of parts. Hint: what is the distribution of the
number of “good” parts in a package?




[image: image5.png]6.

a)

b)

d)

(11p) 0.5% (half a percent) of population carry the defective gene that causes a particular
type of cancer. Let x denote the number of people in a group of size 600 who carry this
defective gene.

(3p) What is the approximate distribution x? Give the name of this distribution and specify
its parameter. Explain.

(2p) What is the mean and standard deviation of the number of people who carry this
defective gene in a group of size 600?

(3p) Approximate the proportion of all such groups having at least 5 people who carry
this defective gene.

(3p) Approximate the proportion of all such groups having between 3 and 7 (inclusive)
people who carry this defective gene.




[image: image6.png](12p) Let x be the duration of trouble-free operation of a new vacuum cleaner. Suppose that
an exponential distribution is a model for x. Assume that the mean time of the duration of
trouble-free operation of a new vacuum cleaner is 630 days.

a) (3p) Find the parameter A of that exponential distribution. Hint: What is the
relationship between the parameter X and the mean?

b) (4p) What is the proportion of vacuum cleaners which will work at least 730 days
without trouble?

c) (5p) If the company wishes to set a warranty period so that no more than 10 % of
the vacuum cleaners would need a repair while under warranty, how long a
warranty period should be set.




d)  Find the percentiles of this distribution.

For the next problem you are only responsible for the things covered by the exam day

[image: image7.png]8. (15p) Let x = current density (mA/cm?) and y = rate of deposition (um/min). The data
obtained in an experiment trying to explain how the current density influences the rate of
deposition is given below . ’

X y FITS |RESIDUALS
20 24
40 1.20
60 1.71
80 2.22
100 2.54 ]

a) (6p) Compute the correlation coefficient and the least square regression line equation. You
may use the following information: s_=31.6 Zy2 =15.8017 and ny =108912.

b) (2p) Describe the nature of the relationship and comment on its strength.

¢) (1p) What percentage of variation in y is explained by linear relationship?

d) (3p) Complete the table above. In FITS column write down the values of y corresponding
to the values of x in the table.

€) (3p) Predict the value of y for x = 90, and for value x = 140. Is the prediction for the last
value of any practical value? Make some comment.



[image: image8.png]9. Find the third quartile of the following continuous distributions:

a) (4p) Uniform distribution over the interval [2, 6].

b) (5p) Having the density
f(x) = x/8 for 0<x<4; f(x)= 0, otherwise.
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[image: image9.png]EXTRA CREDIT (8p):

Suppose that the continuous variable x has normal distribution and
Proportion (x <-10)= Proportion (x> 10) = 1.
Find the mean and the standard deviation of that normal distribution.




Some problems from the book: page 93: #45, 48
[image: image10.png]APPENDIX TABLES
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Table I The Poisson distribution
A

x .1 2 3 4 5 .6 vi 3 9 1.0

0 905 819 741 670 607 549 497 449 407 .368

1 090 164 222 268 303 329 348 359 366 .368

2 005 016 033 054 076 099 122 144 165 184

3 001 .003 007 013 020 028 038 049 061

4 001 002 - .003 005 008 011 015

5 001 001 002 .003

6 001

A

x 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 15.0 200

0 35 050 018 007 002 001 000 000 .000 .000 .000

1 271 .149 073 034 015 006 003 001 000 .000 .000

2 271 224 147 .084 045 022 011 005 002 000 .000

3 180 224 (195 140 089 052 029 015 008 000 .000

4 090 168 195 175 134 091 057 034 019 001 .000

s 036  .101 156 175 161 128 092 .061 .038 002  .000

6 012 .050 .104 146 .161 149 122 091 063 005 .000

7 003 022 060 .104 138 .149 140 117 090 010 .001

8 .001 008 030  .065 .103 130 140 132 113 019 .001

9 .003 013 036  .069 101 d24 132 125 032 .003
10 .001 005 018 041 071 099 119 125 049 006
11 002 008 023 045 072 097 114 066 011
12 001 003 Ol1 026 048 073 095 083 018
13 001 005 014 030 050 073 096 027
14 002 007 017 032 052 102 .039
15 .001 003 009 019 035 102 .052
16 .001 005 011 022 096 .065
17 001 002 006 013 085 .076
18 001 003 007 071 084
19 001 004 056 .089
20 001 002 042 089
21 001 030 .085
22 020 .077
23 013 067
24 008 .056
25 005 .045
26 003 034
27 002 .025
28 001 018
29 013
30 .008





