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DEPARTMENT OF STATISTICS AND DEMOGRAPHY 

MAIN EXAMINATION, 2015/16 

COURSE TITLE: 	 INTRODUCTION TO STATISTICS 

COURSE CODE: 	 STA 141 

TIME ALLOWED: 	 TWO (2) HOURS 

INSTRUCTION: 	 ANSWER ONE QUESTION IN SECTION A AND ANY TWO 
QUESTIONS IN SECTION B 
ALL QUESTIONS CARRY EQUAL MARKS (25 MARKS) 

SPECIAL REQUIREMENTS: 	 SCIENTIFIC CALCULATORS AND STATISTICAL TABLES 

DO NOT OPEN THIS PAGE UNTIL PERMISSION HAS BEEN GRANTED BY THE 
INVIGILATOR 
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Question 1 
In a factory, the time during working hours in which a machine is not operating as a result of breakage or 
failure is called the' downtime". The following distribution shows a sample of 100 downtimes of a certain 
machine (rounded to the nearest minute): 

Downtime Frequencies 
0-9 3 
10 - 19 l3 
20 29 30 
30 -39 25 
40-49 14 
50 - 59 8 
60 - 69 4 
70 -79 2 
80 - 89 1 

With reference to the above distribution, calculate 
(a) the mean. 
(b) the standard deviation. 
(c) the median. 
(d) the quartiles Ql and Q3. 
(f) the modal downtime of the distribution (25 marks) 

Question 2 
(a) The following scores represent the final examination grade for an economics course: 

23 60 79 32 57 74 52 70 82 36 80 77 81 95 
41 65 92 85 55 76 52 10 64 75 78 25 80 98 
81 67 41 71 83 54 64 72 88 62 74 43 60 78 
89 76 84 48 84 90 15 79 34 67 17 82 69 74 

Using 10 class intervals with the lowest starting at 9: 
(i) Set up a frequency distribution and a cumulative frequency distribution. 

(10 marks) 

(b) A random sample of 1 1 vouchers is taken from a corporate expense account. The 
Voucher amounts are as follows: 
$276.72 194.17 259.83 249.45 
201.43 237.66 199.28 211.49 
240.16 261.10 226.21 
Compute: 
(i) the range and the inter-quartile range; 
(ii) the variance and standard deviation; 
(iii) the coefficient of variation. (2+10+3 marks) 
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A random sample of250 students majoring on Psychology or Communications at a large University is 
selected. The students are asked whether or not they are happy with their majors. The following table 
gives the results of the survey. Assume that none of the 250 students is majoring in both areas. 

""'M=a;;;J.io=r'--_______~H_"'a=JP""'p'_'y_w"'_'_"_'it=h...:.m=a:::..i=o=_r___. Unhappy with major 
Psychology 80 20 
Communications 115 35 

a. If one student is selected at random from this group, find the probability that this student is: 
i. happy with the choice of major 
ii. a Psychology major 
iii. a Communications major given that the student is happy with the choice of major 
iv. unhappy with the choice of major given that the student is a Psychology major 
v. a Psychology major and is happy with that major 
vi. a Communications major OR is unhappy with his or her major 

b. Are "Psychology major" and "Happy with major" independent? Explain why or why not. 
(2+2+4+4+4+4+5 marks) 

Question 4 

(a) Twenty companies were asked whether or not they provide retirement benefits to their employees. 
Fourteen of the companies said they do provide retirement benefits to their employees and six said they 
do not. Five companies are randomly selected from these 20. Find the probabilities that: 

i. Exactly two of them provide retirement benefits to their employees. 
ii. None of them provides retirement benefits to their employees. 
iii. At most one of them provides retirement. 	 (3+3+4 marks) 

(b) An average of 5 customers come to the First National Bank every half hour. 

I. 	 Find the probability that exactly two customers will come to this bank during a given 
hour. 

II. 	 Find the probability that during a given hour, the number of customers who will come to 
this bank is Fewer than five 

iii. 	 Find the probability that during a given hour, the number of customers who will come to 
this bank is Five or more (3+3+2 marks) 

(c) Let x be a continuous random variable that is normally distributed with a mean of 65 and a standard 
deviation of 15. Find the probability that x assumes a value: 

i) Less than 43 ii) Greater than 74 iii) Between 56 and 71 (2+2+3 marks) 
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(a) The life span of an automatic washer is approximately normally distributed, with mean and standard 
deviation equal to 3.1 and 1.2 years, respectively. If this type of washer is guaranteed for I year, what 
fraction of original sales will require replacement? (7 marks) 

(b) The average length of time required to complete a college achievement test was found to equal 70 
minutes, with a standard deviation of 12 minutes. When should the test be terminated if you wish to allow 
sufficient time for 90% of the students to complete the test? (Assume that the time required to complete 
the test is normally distributed) (8 marks) 

(c) In a cannery, assembly lines I, II, III account for 50,30 and 20 percent of the total output. If 0.4 
percent of the cans from assembly line I are improperly sealed, and the corresponding percentages of 
assembly lines II and III are 0.6 percent and 1.2 percent respectively, what is the probability that an 
improperly sealed can discovered at the final inspection of outgoing products would have come from 
assembly line I? (10 marks) 

END OF EXAM!! 
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Standard Normal Probabilities 

Table entry for z is the area under the standard normal curve 

to the left of Z. 

.00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

-3.4 .0003 .0003 
-3.3 .0005 .0005 
-3.2 .0007 .0007 
-3.1 .0010 .0009 
-3.0 .0013 .0013 
-2.9 .00.19 .0018 
-2.8 .0026 .0025 
'-2.7 .0035 .0034 
-2.6 .0047 .0045 
-2.5 .0062 .0060 
-2.4 .0082 .0080 
-2.3 .0107 .0104 
-2.2 .0139 .0136 
-2.1 .0179 .0174 
-2.0 .0228 .0222 
-1.9, .0287 .0281 
-1.8 .0359 .0351 
-1.7 .0446 .0436 

.0548 .0537 

.0668 .0655 

.0808 .0793 

.0968 .0951 
-1.2 .1151 .1131 
-1.1 .1357 .1335 
-1.0 .1587 .1562 
'-0.9 .1841 .1814 
'-0.8 .2119 .2090 
..:0.7 .2420 .2389 
'-0.6 .2743 .2709 
'-0.5' .3085 .3050 
'-0.'1 .3446 .3409 
'-0.3 .3821 .3783 
'-0.2 .4207 .'1168 
'-0.1 ,,4602 .4562 
'-0.0 .5000 .4960 

.0003 

.0005 

.0006 

.0009 

.0013 
,0018" 
.0024 
.0033 
.0044 
.0059 
.0078 
.0102 
.0132 
.0170 
.0217 
,0274 
.0344 
.0427 
.0526 
.0643 
.0778 
.0934' 
.1112 
.1314 
.1539 
.1788 
.2061 
.2358 
.2676 
.3015 
.3372 
.3745 
.4129 
.4522 . 
.4920 

.0003 

.0004 : 

.0006 
;0009 
.0012 
.0017 . 
.0023 
.01J32. 
.0043 
.oosi 
.0075 
.0099 
.0129 
.0166 
.0212 
.0268 . 
.0336 
.0418 
.0516 
;0630, 
.0764 
.{)9~8 
.1093 
.1292 
.1515 
:1762 
.2033 
.2327 
.2643 
.2981 
.3336 
.3707 
.4090 
.44~3 
.4880 

.0003 

.0004' 

.0006 

.0008 

.0012 
:0016 
.0023 
.0031;; 
.0041 
.0055 
.0073 
.0096 
.0125 
.0162 
.0207 
. 0262 
.0329 
.0409 
.0505 
.0618 
.0749 
.0901 
.1075 
.1271 
.1492 
.1736' 
.:1.005 
.2296 
.2611 
.2946 
.3300 
.3669 
.4052 
.4443 
.'1840 

.0003 

.0004 

.0006 

.0008 

.0011 

.0016 

.0022 

.0030 

.0040 

.0054 

.0071 

.0094 

.0122 

.0158 

.0202 

.0256 

.0322 

.0401 

.0495 

.0606 

.0735 
.0885 
.1056 
.1251 
.1469 
.1711 
.1977 
.2266 

.3264 

.3632 

.'1013 

.4404 

.'1801 

.0003 

.0004 

.0006 
.•0008 
.0011 
,001S 
.0021 
.0029 
.0039 
.0052 
.0069 
.0091 
.0119 
.0154 
.0197 
.0250 
.0314 
.0392 
.0485 
.0594 
.0721 
.0869 
.1038 
.1230 
.1446 
.1685 
.1949 
.2236 
.2546 
.2877 
.3228 
.3594 
.3974 
.4364 
.4761 

.0003 
.0604 
.0005 
.0.008 
.0011 
,001l; 
.0021 

".Q0211' 
.0038 
.0051 
.0068 
.0089 
.0116 
.0150 
.0192 
.0244 
.0307 
:0384 
.0475 
.0582 
.0708 

\;0s53,· 
.1020 
.1210 
.1423 
:1660 
.1922 
.2206 
.2514 
.2843 
.3192 
.3557 
.3936 
.4325 
.4721 

.0003 
,0004 
.0005 
.0007 
.0010 
;p014 
.0020 
:0027 
.0037 
.0049 
.0066 
lO087 
.0113 
.0146 
.0188 
.0239 
.0301 
.0375 
.0465 
.0571 
.0694 
.0838 
.1003 
.1190 
.1401 
.1635 
.1894 
.2177 
.2483 
.2810 
.3156 
.3520 
.3897 
A286 
.4681 

.0002 

.0003 

.0005 
:0007 
.0010 

··.0014 
.0019 
.0026 
.0036 
.0048 
.0064 
.0084 
.0110 
.0143 
.0183 
.0233 
.0294 
.0367 
.0455 
.0559 
.0681 
.0823 
.0985 
.1170 
.1379 
.1611 
.1867 
.2148 
.2451 
.2776 
.3121 
.3483 
.3859 
.4247 
.4641 

Standard Normal Probabilities 

Table entry for Z is the area under the standard normal curve /; to the left of z . 

.00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

0.0 .5000 .5040 
0.1. .5398 ..5438 
0.2 .5793 .5832 
0.3 .6179 .6217 
0.4 .6554 .6591 
0.5 . 6915 .j)950 
0.6 .7257 .7291 
0:7 .7580 .7611 
0.8 .7881 .7910 
0.9 .8159 .8186 
LO .8413 .8438 
1.1 .8643 .8665 
1.2 .8849 .8869 
1.3 .9032 .9049 
1.4 .9192 .9207 
1.5 .9332 ';9345 
1.6 .9452 .9463 
1.7 .9554' .9564­
1.8 .9641 .9649 
1.9 ''',97')3 c ;9719 
2.0 .9772 .9778 
2.1 .9821 .9826 
2.2 .9861 .9864 
2~3 ;9893 .9896 
2.4 .9918 .9920 
2.5 .9938 .9940 
2.6 .9953 .9955 
2.7 .9965 .9966 
2.8 .9974 .9975 ' 
l.9 .9981 .9982 
3.0 .9987 .9987 
3.1 .9990 
3.2 .9993 
3;3 '.9995 
3.4 .9997 .9997 

.5080 
,5478 
.5871 
.6255 .• 
.6628 

.• 6985 
.7324 
:?642 
.7939 
,8212 
.8461 

'.8686 
.8888 
.9066 
.9222 
;~9357 

.9474 

.9783 
,9830 
.9868 
.9898 
.9922 
.9941 
.9956 
.9967 
.9976 
.9982 
.9987 
.9991 
.9994 
:9995 
.9997 

.5120 
;5517 
.5910 
;.~i93 
.6664 

';7019 
.7357 

. 	 :'1673 
.7967 
;8238 
.8485 
.8708 
.8907 
.9082 
.9236 
;9370 
.9484 
.9582 
.9664 
;9732 
.9788 

';9834 
.9871 
.9901 
.9925 
.9943 
.9957 
:9968 
.9977 
.9983 
.9988 
.9991 
.9994 
.9996 
.9997 

.5160 
;5557 
.5948 
.6331 
.6700 
.7054 . 
.7389 
.7704 
.7995 
.8264 
.8508 
.8729 
.8925 
.9099 
.9251 
.9382 
.9495 
.9591 
.9671 
:9738 
.9793 
.9838 
.9875 
.9904 
.9927 
.9945 
.9959 
.9969 
.9977 
.9984 
.9988 
.9992 
.9994 
.9996 
.9997 

.5199 .5239 .5279 .5319 .5359 
•.5596 .5636 .5675 .5714 .5753 
.5987 .6026 .6064 .6103 .6141 
.6]68 .6406 .6443 .6480 .6517 
.6736 .6772 .6808 .6844 .6879 
.7088 ]123 .7157 .7190 ,.7224 
.7422 .7454 .7486 .7517 .7549 
.7734 .(764..,779'1 .7823 ,7852 
.8023 .8051 .8078 .8106 .8133 
;8289 .8315" '.8340 .8365 ;8389 
.8531 .8554 .8577 .8599 .8621 
.8749 .8770 .8790 .8810 .8830 
.8944 .8962 .8980 .8997 .9015 
.9115 :9131 .9147 .9162 .9177 
.9265 .9279 .9292 .9306 .9319 
:9394 . , .9iQ6 :9441 
.9505 .9515 .9545 
.9599 ;.~ ;9616 .962!i .9633 
.9678 ,9686 .9693 
.9744 m50 .9756 
.9798 .9803 .9808 
.9842' .9846' :9&5b .•9857 
.9878 .9881 .9884 .9887 .9890 
.9906 .9909 .9911 .9913 .9916 
.9929 .9931 .9932 .9934 .9936 
.9946; ;9948 :9949 . .9951' .9952 
.9960 .9961 .9962 .9963 .9964 
.9970 .9971 .9972 .9973 .9974 
.9978 .9979 .9979 .9980 .9981 
.9984 .9985 ;9985 .9986 ..9986 
.9989 .9989 .9989 .9990 .9990 
.9992 .9992 .9992 .9993 .9993 
.9994 .9994 .9995 .9995 .9995 
.9996 ..9996 .9996 .9996 .9997 
.9997 .9997 .9997 .9997 .9998 


