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Question 1 ' [20 marks, 8+6+2+4]

(a) Tins of baked beans are packed into boxes of 24. Results from a random sample of 25 boxes
delivered to supermarkets show that a total of 8 tines were damaged. Assess the claim that less
than 2% of tins are damaged during delivery.

(b) You need to build a bench that will seat 18 male college football players, and you mush first
determine the length of the bench. Man have hip breadths that are normally distributed with a
mean of 36 cm and a standard deviation of 2.5 cm. What is the minimum length of the bench if
you want a 0.975 probability that it will fit the combined hip breadths of 18 randomly selected men?

(c) Replacement times for TV sets are normally distributed with a mean of 8.2 years and a standard
deviation of 1.1 years.

(i) Find the probability that a randomly selected TV will have a replacemenf time less than 5.0
years,

(i) If you want to provide a warranty so that only 1% of the TV sets will be replaced before the
warranty expires, what is the time length of the warranty?

Question 2 [20 marks, 4+8+4+4]

(a) Following are the numbers of newspapers sold by eight randomly selected news vendors on the east
side of the city and by eight randomly selected news vendors on the west side of the city:

East side: 47, 8633, 59, 51, 34, 57, 42
West side: 38, 19, 50, 40, 58, 29, 36, 40

(i) Construct a 95% confidence interval of the mean difference between east side sales and west
side sales.

(i) Use the 1% level of significance to test whether news vendors on the east side of the city sell
i more newspapers than news vendors on the west side of the city.

(b) The television show Letishisako has a 15 share, meaning that while it is being broadcast 15% of the
TV sets are tuned to Letishisako. A special focus group consists of 20 randomly selected households
(each with one TV set in use during the time of a Letishisako broadcast.

(i) In such a group of 20, what is the standard deviation for the number of sets tuned to
Letishisako?
(if) For such a group of 20, find the probability that exactly 5 TV sets are tuned to Letishisako?

Question 3 | [20 marks, 12+8]

(a) Use the data in the following table to test the claim that occupation is independent of whether the
cause of death was homicide. Does any particular occupation appear to be most prone to homicides?
If so which one?



| Police Cashiers Taxi Drivers Guards
82 107 70 59
92 9 29 42

Homicide
Cause of death other
than homicide

(b) A convenience food, known as ‘Quicknosh’ was introduced into the British market in January 2002.
After a poor year for sales the manufacturers initiated an intensive advertising campaign during
January 2003. The following table records the sales, in thousands of pounds, for a one-month
period before and one-month period after the advertising campaign, for each of eleven regions.

Region |A B C D E F G H | J K
Sales before cam- |24 26 39 20 32 22 33 21 31 22 28
paign

Sales after campaign

30 25 40 41 48 20 34 40 33 42 39

Assuming sales are normally distributed, determine, at the 5% significance level, whether an increase
in mean sales has occurred using an appropriate test.

Question 4 [20 marks, 8412]

A sweet shop sells chocolates which appear, at first sight, to be identical.

(a) Of a random sample of 80 chocolates, 61 are hard centres and the rest are soft centres. Test the
. hypothesis that 70% of the chocolates have hard centres.

(b) The chocolates are all in the shape of circular disks and the diameters in, millimetres, of the 19 soft
centred chocolates were as follows

279 263 284 277 281 269 266
271 262 275 266 272 281
274 279 277 267 269 275

Assuming that the diameters of the soft centred chocolates are normally distributed, test, at the
10% significance level, the hypothesis that their mean diameter is 27.5 cm.

What changes would you make in your test if it was known that the standard deviation of the
diameters of soft centred chocolates was 5 mm.

Question 5 [20 marks, 10+10]

(a) A farmer kept a record of the number of heifer calves born to each of his cows during the first five
years of breeding of each cow. The results are summarized in the following table.

Number of heifers 0 1 2 3 4 5
Number of cows 4 19 41 52 26 6

Test at the 5% level of significance, whether or not the binomial distribution with parametersn =5
and p = 0.5 is an adequate model for these data.
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(b) The following data give the lifetimes, in hours, of three types of battery.

I |50.1 49.9 498 49.7 500
Type Il |51.0 50.8 50.9 50.9 50.6
{495 501 502 49.8 49.3

Analyse these data for a difference between mean lifetimes. (Use a 5% significance level.)

S
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STATISTICAL TABLES

Tams A4

Normal Distr

A(z) is the integral of the standardized normal
distribution from — o to z (in other words, the
area under the curve to the left of 2). It gives the
probahility of a normal random variable not
being more than 2 standard deviations above its
mean. Values of z of particular importance:

x Alx)
09500  Lower limit of right 5% tail

1.645

1960 0975  Lowerlimitof right 2,5% tal
2326 09900  Lower limit of right 1% tail
2376 0995  Lowerlimitof right 0.5% tsil
3090 09990  Lower limit of right 0.1% wil
3291 09995  Lower imit of right 0.05% il
4 4
r 000 001 002 003 064 005 006 G607 008 009
00 03000 05040 05080 05120 05160 03199 05239 05279 03319 0.5
01 03398 05438 03478 03517 03357 03596 05636 03675 0574 03753
02 03793 05832 05871 030 03948 05957 06026 06064 06103 06141
03 06179 06217 06255 06293 06331 06368 06406 06443 06480 06517
04 0658 06591 O66I8 06664 06700 06736 06772 06308 064 06870
05 06915 06950 06985 07015 07054 07088 07123 07157 67190 07224
06 07257 07191 0734 07357 07389 07412 07454 07486 87517 0739
07 0750 07611 07642 07673 07704 0734 O7%4 07794 07823 073N
08 07881 07910 07939 07967 0795 08023 08051 08078 08106 08133
09 0815 0818 08212 08238 08264 08289 08315 08340 08365 08389
10 08413 08438 08461 O848 08508 08531 08554 08%)7 08599 086N
1) 08643 08665 0863 08708 08729 08749 0870 080 OSEI0 05830
12 08845 08865 08888 08007 08925 08944 O08%2 08980 08997 09015
13 09032 09049 09066 09082 09099 0S1S 09131 09M7 0962 0977
14 09192 09207 0522 03236 09251 05265 05279 09292 09306 0919
15 05332 09345 09357 03370 05382 09394 05406 OS4I8 09429 09441
16 09452 09463 09474 0584 05495 09505 09515 09525 09535  0IMS
17 03954 095%4 09573 09582 05581 0959 09608 0I616 09625 0.9633
1B 09641 09645 0963 09664 09671 0978 09686 09693 0969 09706
19 09713 09715 0976 09732 09738 0974 0970 097% 09761 09767
286 09772 09778 05783 09788 09793 09798 0953 09808 09812 09817
21 09821 05826 09830 09834 BOSIB 09842 OIM6 09850 09854 09857
22 09861 09864 09868 09871 09875 09878 09881 09884 0587 09890
23 09893 0S8% 05898 09901 09904 09506 09909 09911 09513 09916
24 09918 09920 09922 05925 09927 039929 0991 09932 0994 093
25 09938 05940 09941 09943 0995 09946 09ME 0999 09951 09952
26 09953 09955 09956 09957 09959 039960 0991 09962 0399%3 0994
27 099%S 05%6 099%7 09%8 09%9 09970 05971 09972 09973 09974
28 09974 09575 09976 0977 09977 09978 09919 099 0990 09981
29 09981 09952 05982 0993 09984 09984 039S 09985 09986  0.9986
30 09987 09987 09987 09938 O0U9EE 05989 05989 09989 0990 0,990
31 0990 09991 69991 09991 09992 09992 099 09992 09993 09993
32 09993 05993 09994 0995 00994 09094 09954 09995 09995 0.999%
33 09995 09995 09995 0999 00999 0959 0999 0999 0996 09997
34 09997 09997 09997 09997 09997 09997 0999 09997 09997 09998
35 09998 09958 0998 0999 09998 09998 0SB 0.9998 0.9998 09998
36 099 09998 03999

Percentage Points of the {-Distribution

This table gives the percentage points £,(P)
for various veluee of P and degrees of free-
dom v, as indicated by the figure to the

right.

The lower percentage points are given
by symmetry as —£,{P), and the probabil-
ity that {8 > £,(P) is 2P/100.

The limiting distribution of £ as v/ — oo
is the norma! distribution with zero mean

and unit variance,

Percentage pointa P

v 10 5 2.5 1 0.5

1 [ 3078 6314 12.706 31.821 63.657
2 | 1.886 2920 4.303 06.965 9.925
3 | 1638 2353 3182 4541 5541
4 [1.533 2132 2716 3747 4604
& ] 1.476 2015 2571 3385 4.032
6 | 1440 1943 2447 3143 3707
7 11415 1895 2385 2998 3499
8 | 1397 1860 2306 2896 3.355
2 | 1.383 1833 2262 2821 3250
10 | 1372 1812 2228 2764 3169
11 11363 1796 2201 2718 3.106
12 |1.356 1782 2179 2681 3.055
13 11350 L1771 2160 2650 3.012
14 | 1345 1781 2146 2624 2977
16 | L3410 1753 2131 2602 2947
16 | 1.337 L1746 2120 2583 2921
18 {1.330 1734 2101 2552 2878
21 | 1323 1721 2080 2518 283
25 [ 1316 1708 2060 2485 2787
30 11310 1697 2042 2457 2750
40 [ 1303 1684 2021 2423 274
60 [1.208 1876 2.000 2403 2678
TO | 1.294 1667 1994 2381 2648
100 | 1290 1660 1984 2.364 2.626
oo ] 1262 L1645 1960 2326 2576

Pam
v (P

0.1 0.08
318.309 636.619
22.327  31.599
10215 1294
7173 8.610
5.803 8.880
5,208 5.958
4.785 5.408
4.501 5.041
4.297 4.781
4.144 4.587
4.025 4.437
3.930 4.318
3.852 4.2
3.187 4.140
3733 4.073
3.688 4.015
3.610 3922
3.527 3.818
3.450 3.725
3.385 3.646
3.307 3.551
.21 3.4%
3211 3.435
3174 3.390
3.000 kKW- 5



Percentage Points of the x’-Distribution

‘This table gives the percentage points x2(P)
for various values of P and degrees of free-
dom v, us indicated Ly the figure to the
right.

If X is a variable distributed as x? with
v degrees of freedom, P/100 is the probabil-
ity that X > x3(P).

For » > 100, v2X is approximately nor- Piw
mally distributed with mesn v~ 1 and
unit variance. o P
Percentage points P

v 10 5 2.5 1 0.8 0.1 0.05

1| 2706 3.841 5.024 6.635 7.879 10828 12116

2 4.605 5.991 7.378 9210 10597 13816 15202

3 | 6251 7.815 9348 11345 12838 16266 17.730

4 ] 7779 9488 11143 13277 14860 18467 19997

5 9.236  11.070 12.833 15086 18750 20515 22105

6 110645 12592 14449 16812 18548 22458 2.103

7 | 12017 14067 16013 18475 20278 24.322 26.018

8 | 13382 15507 17.536 20.090 21955 26.124 27.868

9 | 14684 16919 19.023 21.666 23.580 27.87r 20.668

10 | 15987 18307 20483 23200 25.188 20.588 31420

11 | 17.275 19675 21820 24725 26.757 31.264  93.137

12 | 18549 21026 23337 26217  28.300 329009 34821

13 | 19.812 22362 24.736 27688 20.818 34528 36478

14 21064 23685 26,119 20141 31319 36.123 38109

15 | 22307 24996 27488 30.578 32.801 3T.697 30719

16 | 23542 26206 28845 32.000 34267 38.252 41308

17 | 24769 27.587 30191 33.409 35.718 40.790 42.879

18 | 25980 28860 31526 34805 37.156 42312 44444

18 | 27204 30144  32.852 36,191 38.582 43.820 45973

20 128412 31410 34170 37.566 39.997 45315 47.498

25 | 34382 37.652 40646 44.314 46928 52620 54.947

30 | 40.256 43.773 46979 50.802 53.672 59.703 62162

40 | 51.805 55758 59.342 63.601 66.766 73.402 76.005

&0 | 63.167 67.505 71420 76.154 79.400 86.661 89.561

80 | 96.578 101.879 106620 112.320 116.321 124830 128.261

5 Percent Points of the F-Distribution

This table gives the percentage points
Fuya{P) for P = 0.05 and degrees of free-
dom i, 1%, es indicated by the figure to the

The fower percentage points, that is the
values F), , (P) such that the probability
that F < F, . (P) ia equsl to P/100, may
be found using the formula Frion

Ft’n.n(P) = 1/Fp un(P) & FP}

"

1 2 3 4 5 8 12 24

L]

2 | 18513 19000 19.164 19.247 19.206 10.330 10.413 10454
3 | 10128 9552 9277 9117 0013 Bodl 8745 8.630
4] 779 694 6591 6388 6266 6.163 5912 5774
5 | 6608 5788 5409 5192 5050 4050 4678 4527

6 | 5987 5143 4757 4.534 4387 4284 4000 3.841
7 | 5591 4737 4347 4120 3972 3866 3575 3410
8 | 5318 4450 4066 3838 3687 3581 3284 3115
9 | 5117 4256 3863 3.633 3482 3374 3073 2900
0 | 4965 4103 3708 3478 3326 3217 2013 2787

11 | 4844 3982 3587 3357 324 3005 2788 2600
12 | 4747 3885 3490 3250 3106 2008 2687 2506
13 | 4667 3806 3411 3179 3025 2915 2604 2420
14 | 4600 3739 3344 3112 2958 2848 2534 2349
15 | 4543 3682 3287 3056 2901 270 2475 2288

18 | 4484 3634 3239 3.007 2852 2741 2425 2235
17 § 4451 3592 3197 2965 2810 2699 2381 2190
18 | 4414 3555 31680 2928 2773 2661 2.2 2150
19 | 4381 3522 3127 2805 2740 2628 2308 2.114
20 | 4351 3493 3098 2886 2711 2509 2278 2082

25 | 4242 3.985 2991 2759 2603 2490 2165 1.964
30 | 4171 3316 2922 2690 2534 2421 2082 1887
40 | 4085 3232 2830 2606 2449 2336 2003 1793
50 | 4034 3183 | 2790 2557 2400 2286 1952 1737
100 | 3936 3087 2696 2463 2305 2101 1850 1.627

oo | 3.841 2996 2605 2372 2214 2099 1752 1517

19.498
8.528
5.628
4.365

3.669
3.230
2.928
2707
2.538

2.404
2.296
2.200
2131
2.066

2.010
1.960
1.917
1.878
1.843

L7111
1.622
1.509
1438
1.283

1.002



