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Attempt the following questions
1) (14 Marks)

The distribution of grades on a college statistics exam taken by more than 1500 students are given
in the table. .

Grade
26.5
35.4
23.3
14.8

Percent Receiving Grade
1
2
3
4

(a) Compute the mean and standard deviation of this distribution.
(b) Describe the shape, mean, and standard deviation (standard error) of the sampling distribution

of the average grade on this exam of a random sample of size 12.
(c) What is the probability that the sum of the grades of 12 students who took this exam, selected
at random, is 30 or more?
(d) Ifwe select 12 students at random who took this exam, what are the reasonably likely numbers

which are the averages of their grades?

2) (14 Marks)
a- A university dean of students wishes to estimate with 95% confidence the average number of
hours students spend doing homework per week. It has been estimated that the population standard
deviation is about 6.2 hours. How large a sample must be selected ifhe wants to be accurate within
1.5 hours?
b-A The life span of a brand of batteries is normally distributed with a mean of 3.5 years and a
standard deviation of 0.4 year. The manufacturer decides to replace any battery that dies before the
guarantee (0l....-.P ;;.r--=» period is up and wants to set the length of that period so that no more than 5
percent of the batteries will have to be replaced. How long should be the guarantee period so that no
more than 5 percent of the batteries will be replaced?

3) (18 Marks)
a- What are the types of hypotheses used in a statistical test?
b- What is the importance of the rejection region is hypothesis testing?
c- A manager at a power company monitored the employee time required to process high efficiency
lamp bulb rebates. A random sample of 42 applicants gave a sample mean time of 3.7 minutes and a
standard deviation of o =1.3 minutes. Is the claim that Il > 3.7 minutes substantiated by these data?
Test with a = 0.01. (Give all the six steps).
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d- Suppose that measurements of the voltage for two related experiments yielded the data:

Experiment I 1 8 3 7 4 3

Experiment II 2 6 9 5 4

Calculate the common vanance and give an estimate of the common standard deviation for the
voltages for the two experiments. Test the equality of the two population mean voltages.
Assume that the data for each experiment come from a normal distribution.

4)(14 Marks) _'<

a- What is the objective of a goodness-of-fit test?
b- The number of persons visiting a certain section of a library during the 10 hours it was open

on a certain day were:
14,8,4, 19, 12, 11

Are these figures consistent with the belief that visits are uniformly spread over the 10 hours (use
0.05 level of significance).

c- The following table shows the scores of 9 students in Math exam before and after a training
program.

Subject 1 2 3 4 5 6 7 8 9

Before, Xi 60 72 81 75 83 42 66 83 54

After, Y i 64 79 78 82 91 49 78 85 60

i- Construct a scatter diagram.
ii- Calculate the correlation coefficient between the score before and after the
training program.

5) (10 Marks)
a- What is a time series?
b- Define a weighted moving average?
c- For the following time series:

216,223,245,269,302,325,347,318,281,278,250,231
i- Plot the observations.
ii. Determine the weighted moving average if the weights are 1,2, 1.
iii. Calculate the serial correlation coefficient r2 .
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Table AA Probability' of a random value of Z = (Y .- Jl)/ (J being greater than
the values tabulated in the margins~~o~l~D .03 -.0-4--r--.0-S--:---.-0(-) -----,-.00~-
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Table A.3 Values of t

TABLES 577

.',
df '-.-

0.5 I 0.4 "':1 0.3 0.2
--j'-' ------..--:1-_: _...---

! i 1. 000 l. 376 1.963 3.078
.816 1.0611.386 1.886
,765 .978 1.250 1:638
.741 ,941"; ..1.190 1 .533
.727 .fl20:J, 1.156· 1.476

2
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::" -,' ',';~'
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i 0.1 0.05 0.02 I 0.01
1

0.001! -.
6.314 12.706 3l.821 63.657 636.619.
2.920 4.303 6.965 9.925 31.598 .
.2.353 3.182 4.541 5.841 ]2.941
2.132 2.776· 3.747 4.604 8.61'0
2.015 2.571 3.365 4.032 6.859 '

\,., Probability of a numericallylarger value of t

1.440 1.943 2.447 3.143 .3.707 5.959
1.415 1.895 2.365 2..998 3.499 5.405
1.397 1.860 2.306 2.896' 3.355 5.041'
1.383 1.83:1 2.262 2.821 3.250 4:781
1 ..372 i .812 2·:228 2.764 3'.169 4.587

1.063 1.323 . 1.721 2.080 2.518 ·~.S31
1. 061 1.321 1.717 2.074 2.508 2.1H9
1.060 1.319 1.714 2.069 2.500 2.807
1.059 1.318 1.711 2.064 2.492 . 2.797
1.058 1.316 1.708 2.060 2.485 2.787

1.058 1.315 1.706 2.056 2.479
1.057 1.314 1'.703 2.D52 2.473
1.056 1.313 .. t'.701 2.0.48 2.467
1.055 .1.311 1.699 2.045 2.462
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I '1i I ,
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1.071 1.337 1.746 2.120 2.583 2.921 4.015
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df 1_0:_25_1 0.2: ,. 0.15 I 0.1 , ! 0.05 I 0.025 I 0.01 I 0.005 I 0.0005

Probability of a larger positive v~ue of t

... SoURCE: This table 1.3 abridged from Table III of Fisher and Yates, Statistical Tabiu jar
.~ : Biological, Agricultural, and Medical Research, published by Oliver andBoyd Ltd., Edinburgh,

1949, by permission of the authors and publishers. . - I
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ble AS Values of X2 " '

"

. Probability of a larger value: of Xl
, . ..__ .•..•.__ ._.

.995 .990 .975 .950 .900 I .750 .500 .250 .100 .050 .025 .010 .005 ~

.04393 .01157 .03982 .01393 .0158 .102 ,,,,.455 l.32 2.71 3.84 5.02 6.63 7.88-

.0100 .0201 .0506 .103. .211 .575 . ~1.39 2.77 4.61 5.99 7.38 9.21 10.6

.0717 .115 .216 .352 .584 1.21 2.37 4.11 6,25 7.81 9.35 11.3 12.8

.207 .207 '.484,. .711 1.06 1.92 ;3.36 5.39 7'.78. 9.49 11.1 13.3 14.9

.412 .554 .831 1.15 i.61 2.67 '4.35 6.63 9.24 '11.1 12.8 15.1 16.7

.676 .872 1.24 1.64 2.20· 3.45 5.35 7.84 10.6 12.6 14.4 16.8 18.5

.989 1.24 1.69 . 2.17 2.83 4.25 6.35 9.04 12.0 14.1 16.0 18.5 20.3
1.34 1.65 2.18 2.73 3.49 5.07 ,1.34 10.2 13.4 15.5 17.5 20.1 22.0
1.73 2.09 2:70 3 .ss 4.17 ..·5..90 '~"34,, 11.4 1.4.7 16.9 19.0 21.7 23.6
2.16 2.56 3.25 3.94 '4.81 6~74 9.-34: 12.5 ~·'·re.'o ,.. 18:3 " ':20;:5' 23.2 25.2,

2.60 3.05 3.82 4.57 5.58 7.58 10.3, 13.7 17.3 19.7 21.9 24.7 26.8
3.07 3.57 4.40 5.23 6.30 8.44 11.3 14.8 18.5 21.0 23.3 26.2 28.3 '
3.51 4.11 5.01 5.89 7.04 9.30 12.3 16.0 ' 19.8, 22.4 24.7 27.7 29.8
4.07 4.66 5'.63. 6.57 7.79 10.2 13.3 11.1 21.1 23.7 26.1 29.1 31.3
4.60 5.23 6.26 7.26 8.55 11.0 14.3 18.2 2~.3 25.0 27.5 -30.6 32.8
5.14 5.81 6.91 7.96 9.31 11.9 15.3 19.4 23.5 26.3 28.8 32.0 34.3
5.70 6.41 7.56 8.67 10.1 12.8 16.3 20.5 24.8 27.6, 30.2 33.4 35.7
6.26 7'.01 .8.23 9.39 10.9 13.7 ~.3 21.6 26.0 28.9 31.5 34.8 37.2
6.84 7.63 8.91 10.1 11.7 14.6, "-8.3 22.7 27.2 30.1 32.9 36.2 38.6
7.43. 8.26 9.59 ' 10.9 12.4 15.5 19.3 23.8 28.4 31.4 34.2 37.6 40.0
8.03 8.90 . 10.3 .11.6 13.2 16-.3 ~0.3 24.9 29:6 32.7 35.5 38.9 41.4
8.64 9.54 1l.'0 12.3 14.0 17.2 ~1 3 26.0 30.8 33.9 36.8 40.3 42.8
9.26 10.2 11.7 13.1 14.8 18.1 22.:i 27.1 32.0 35.2 38.1 41.6 44.2
9.89 10.9. 12.4 13.8 15.7 19.'0 23.3 28.2 33.2 36.4 39.4 43.0 45.6

10.5 11.5 13.1 14.6 16.5 19.9 24.3 29.3 34.4 37.7 40.6 44.3 46.9
A .• ~

.
11.2 12.2 .;'~13.8 15.4 17.3 20.8 25.3 ,30-:-4 35.6 38.9 41.9 45.6 48.3
11.8 12.9 "14.6 16.2 18.1 21.7 26.3 31.5 36.7 40.1 43.2 47.0 4.9.6
12.5 ,13.6 '~':t 15.3 16.9 18.9 22.7 21.3 32.6 31.9 41.3 '44.5 48.3 51.0
13.1 14.3 16.0 17.7 19.8 23.6 28.3 33:7 39.1 . 42.6 45.7 49.6 52.3
13.8 15.0 16.8 18.5 20.6 24.5 , .'29.3 ' 34.8 40.3'- . .43.8 47.0 50.9 53.7 .,
20.7 22.2 24.4 26.5 29.1 . ,33.7 39.3 45.6 51.8 55.8 59.3 63.7 66.8
28.0 ,..:29.7 32.4 34~8 37.7 42.9 49.3 56.3 63.2 G7.5 71.4 76.2 79.5 . ~,

35.5 '37.5 40.5 43.2 4fi. [) .. I 52.3 59.3 67.0 74..4 79.1 83.3 88.4 92.0 >'tl3
r

• Thj~ table is abridged from "Table of percentage p~inti of the Xl distribution," Biomarika, 32: 188-189 (1941), by Catherine M. Thompson, It u publ ished here ~

d permission of the author and the editor' o£ Biomurika. ., . fJ
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