Mansoura University Applied Statistics
Faculty of Engineering June Exam 2012
Department of Electronics & Communications Engrg. Time: 3 Hours
Second Year

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 Percent Receiving Grade
1 26.5
2 354
3 23,3
4 14.8

(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) If we 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 if he 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 (oL.—> &,—) 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 p > 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 | 1 8 3 T 4 3

Experiment II | 2 6 9 5 4

Calculate the common variance 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, x, 60 72 81 75 83 42 66 83 54
After, y, 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 :




/4 PRINCIPLES AND PROCEDURES OF STATISTICS: A BIOMETRICAL APPROACH

Table A.4 Probability of a random value of Z = (Y — u)/c being greater than
thie values tabulated in the margins |

"z | .00 }.01- !.ozf l.os 1.04 l.os .06 i.o7 '.08 .09

\

! H . ' P
.0 1 .5000 | .4960 ; .4920 | 4880 4840 | 4801 ! 4761 4721 | 468 4641
) 4602 ¢ 4562 | 4522 L83 4443 | 4401 | 4364 @.4325.!.4286 4247
2 | 4207 | 4168 1 4129 | 4090 | 4052 ¢ .4013 | .3974 | .3936 | .3897 | .3859
3 i.3821» 3783 | 3745 | .3707  .3669 f.3632 ‘.3594 5.3557 | .3520 | .3483
A 1 3446, | 3409 ;.3372 | .3336 §.3300 D326+ | 3228 | .3192 5.3156 3121

. ! ! N i ' ’ l 1
54,3085 | L3050 I 3015 | .2981 | .294G , .2912 . .2877 ! 2843 | .2810 | .2776
6| 2743 | 2709 ' 2676 | 2643 | 2611 ].257u 2546 2514 | 2483 | 2451
W7 2420 | L2389 ¢ 2358 © 2327 | 2206 | 2266 ' L2246 ' 2206 | 2177 | 214
.8 | .2119 | .2090 | .2061 | .2033 | .2005 | .1977 ' .1949 v 21922 1894 | 1887
9 11841 | 1814 | 1788 | L1762 | L1736 | L1711 | 1685 ' 1660 i.aeas 611

1423 | L1401 | 1379
L1 .1857 | 1335 | 1314 | 1292 | .1270 | 1251 | .1230 | .1210 | 1190 | .1170
L2 L1181 8 1131 | 1112 | 11093 | .1075,) L1056 | .1038 | .1020 | .1003 | .0985

18 | 0869 ! .0853 | .0838 | w423
14 0749 10735 § 0721 ; 0708 | 0694 | .068]
1.5 ) .0668 | .0655 | 0643 | .0630 | .0618 | .0606 | .0594 | .0562 | .0571 | 0550

1.6 [ .0548 | .0537 | .0526 { .0516 | .0505 | .0495 | .0485 | .0475 | .0465 | .0455
1.7 0446 | 0436 | 0427 | .0418 | .0409 | .0401 | .0392 . .038% | .0375 | .0367

1810359 | .0351 | .0344 | .0336 | .0329 | .0322 | .0314 | .0307 ' .0301 | .0294
1.9} .0287 | .0281 | .0274" | .0268 | .0262 | .0256 ! .0250 | .0244 ; .0289 | .0233

.0968 | .0951 | .0934 | .0918 | .0901 | .0885 |

i
|
: |
10! 1587 | 1562 | .1539 | 1515 1492 | .1469 ’.x445
!
.0808 | .0793 | .0778 | .076+¢ :

2.0 | 0228 | 0222 | .0217 | .0212 | .0207°| .0202 ' .0197

: 0192 | .0188 | .0183
2.1 | 0179 | .0174 | .0170° | 0166 | .0162 | .0158 & .0154

0150 | .0146 | .0143

©2.21 .0139 | ,0136 | .0132;1 .0129 | .0125 | .0122 {0119 | L0116 | L0113 | 0110
2.3 1.0107 | .0104 | .0102 | .0099 | 0096 { .009% | .0091 | .0089 | .0087 | .0084
2.4 | .0082 | .0080 | .0078 | .0075 | .0073 | .0071 |..0069 | .0068 | .0066 | .0064
2.5 | 0062 | .0060 .0059:| .0057 | .0055 | .005% ; .0052 | .0051 | .0049 | .0048

2.6 | .0047 | .0045 . .0044 ! .0043 | .0041 | .0040 i .0039 | .0038 | .0037 | .0036
#2.7 | .0035 | .0034 | .0033 | .0032 .0031 | .0030 | .0029 | .0028 | .0027 | .0026
2.8 | .0026 | .0025 |-.0024 | .0023 | .0023 | .0022 | .0021 | .0021 | .0020 | .0019
25| .0019 |-.0018 | .0018 | .0017 | .0016 | .0016 | .0015 | .0015 | .0014 | .0014

3.0 | .0013 | .0013 | ,0013 | .0012 | .0012 | .0011 { .00Y1 | .0011 | .0010 | .0010
3.1 .0010 ; .0009°| .0009 | .0009 | .0008 | .0008 | .0008 | .0008 | .0007 | .0007
3.2 | .0007 | .0007 ! 0006 | .0006 | .0006 | .0006 | .0006 | .0005 | .0005 | .0005
3.3 | .0005 | .0005 | .0005 | ..0004 .0004 | .0004 | .0004 | .0004 | .0004 | .0003
3.4 | .0003 | .0003 | .0003 ; .0003 | .0003 | .0003 | .0003 | .0003 ' .0003 | .0002

.0001 | .0001 | .0001 | .0001
|

3.6 | L0002 .| .0002 | .0001 | .0001 .0001 | .000!

3.9 | .0000




! N = TABLES 577

. Table A3 Values of ¢

X .. Probability of a numerically larger value of ¢
i
3 T
0.5 04 | 0.3 0.2 0l 005 | 002 | o001 | o0.001
P ' - — 3 “l Y e A l ; . al i
! | 1.000 | 1.376 | 1.963 | 3.078 | 6.314 [12.706 [31.821 (63.657 |636.619
. 2 | .816 | 1.061 | 1.386 | 1.886 | 2.920 | 4.303 | 6.965 | 9.925 | 31.598
3 765 | .978 | 1.250 | 1.638 | 2.353 | 3.182 | 4.541 | 5.841 | 12.941
4 741 | .0417°]°1.190 | 1.533 | 2.132 | 2.776°| 3.747 | 4.604 | 8.810
5 |...727 | .920]:1.156 | 1.476 | 2.015 | 2.571 | 3.365 | 4.032 | 6.859°
6| .718| .006| 1.134 | 1.440 | 1.943 | 2.447 | 3.143 | .3.707 | 5.959
7| 711 | 896 1.119 | 1.415 | 1.895 | 2.365 | 2.998 | 3.499 | 35.405
8 | .706 | .889:| 1.108 1.397 | 1.860 | 2.306 | 2.896| 3.355 | 5.041"
9 .703 | .883 | 1.100 | 1.383 | 1.833 | 2.262 | 2.821 | 3.250 | 4.781
10 | 700 | .879 | 1.093 | 1.372 | 1.812 | 2,228 | 2.764 | 3.160 | 4.587
| 697 | ~.876 | 1.088 | 1.363 | 1.796 | 2.201 | 2.718 | 3.106 | 4.437
=695 | .873|1.083 | 1.356 | 1.782 | 2.179 | 2.681 | 3.055 | 4.318
694 | 870 | 1.079 | 1.350 | 1.771 | 2.160 | 2:650 | 3.012 | - 4.221 .
692 | .868 | 1.076 | 1.345 | 1.761 | 2.145 | 2.624 | 2.977 .| 4.140
v 691 | .866 | 1.074 | 1.341 | 1.753 | 2.131 | 2.602 | 2.947 | 4.073:
16 | .690 | .865 | 1.071 | 1.337 | 1.746 | 2.120 | 2.583 | 2.921 | 4.015
17 .689 | .863. 1.060 | 1.333 | 1.740 | 2.110 | 2.567 |.2.898 | 3.965
18 | .688 | .862 | 1.067 | 1.330 | 1.734 | 2.101 | 2.552 | 2.878 | 3.922"
19 i 888 | .8¢! | 1.066 | 1.328 | 1.729 ['2.093 { 2.539 | 2.861 | - 3.883
. 20, 687 | 860 | 1.064 | 1.325 | 1.725 | 2.086 | 2.528 | 2.345 3.856 .
21 | .686 .859; 1.063 | 1.323 | 1.721 | 2.080 | 2.518 | 2.831 | 3.819
: 22 © 086 | .858 | 1.061 | 1.321 | 1.717 | 2.074 | 2.508 | 2.819 | 3.792
; 23 | .85 | .858 | 1.060 | 1.319 | 1.714 | 2.069 | 2.500 | 2.807 | 3.767
i 24 ¢ .685 | .857:| 1.059 | 1.318 | 1.711 | 2.064 | 2.492 | 2.797 | 3.745°
25 | .684 | .856.( 1.058 | 1.316 | 1.708 | 2.060 | 2.485 | 2.787 | 3.725
:‘ 26 | .684 856 | 1.058 | 1.315 | 1.706 | 2.056 | 2.479 | 2.779 | 3.707
27 . .684 | .855| 1.057 | 1.314 | 1.703 | 2.052 | 2.473 | 2.771 | 3.690
28 | .683 | .855.| 1.056 | 1.313.| 1.701 | 2.048 | 2.467 | 2.763 | 3.674
29-: .683 | .854 | 1.055 | 1.311 | 1.609 | 2.045 | 2.462 | 2.756 | 3.659
30 [ .683 | .854 | 1.055 | 1.310 | 1.697 | 2.042 | 2.457 | 2.750 | 3.646
40 | 68l | .85V | 1.050 | 1.303 | 1.684 | 2.021 | 2.423 | 2.704 | 3.351
60 | .679 | .848° 1.046 | 1.296 | 1.671 | 2.000 | 2.390 | 2.660 | 3.460
120 | .677 | :845] 1.041 | 1.289 | 1.658 | 1.080 | 2.358 | 2.617 | 3.373°
e | 1674 | .B42 | 1.036 | 1.282 | 1.645 | 1.960 | 2.326 | 2.576 | 3.291
. : , ' _
Ly 025 |02 ‘| 015 ‘0.1 oo Io.ozs ] 0.01 } 0.005 | 0.0005
Probability of a largér positive value of t- :

o :Souncs This table is abridged from Table IIT of Fxshcr and Yates, Statistical Tables Jor
. Biological, Agricultural, and Medical Research, pubhshcd by Oliver and Boyd Ltd. Edmbutgh
1949, by permission of the zuthors and pubhshcrs ‘
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. This table is abridged from “Table of percentage pdimg of the x? distribution,” Biometrika, 32: 188-189 (1941).‘ by Catherine M. Thompson. .Il is published here

d permission of the author and the editor of Biometrika.
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