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SECTION It Answer ALL the questions In thls soction

QUESTION ONE - 30 MARKS (COMPULSORY)

(a) State four reasons for sampling [4 mks|

(b) A particular brand of drink has an average of 12 ounces per can, As a result of randomness,
there will be small variations in how much liquid each bottle really contains. It has been
observed that the amount of liquid in these bottles is normally distributed with o = 0{/
omnce. A sample of 10 bottles of this brand of soda is randomly selected from a large lo
of bottles, and the amount of liquid, in ounces, is measured in each. Find the probability
that the sample mean will be within 0,5 ounce of 12 ounces. (5 mks]

(c) A company that manufactures cars claims that the gas mileage for its new line of hybrid
cars, on the average, is G0 miles per gallon with a standard deviation of 4 miles per gallon.
A random sample of 16 cars yielded a mean of 57 miles per gallon. If the companys claim
is correct, what is the probability that the sample mean is less than or equal to 57 miles
per gallon? Comment on the compuanys claim about the mean gas mileage per gallon of its

cars. (3 mks]
(d) If 2 random variable X has a gamma distribution with parameters o and B, then pgw
Y= % ~ x%(2¢). [Hint: mgf of gamma random variable X is (1 — At) %] (4 mks]

(e) Let the random variables X7, X3, ..., X5 be from an N(5,1) distribution. Find a number a
— . -.such that

P 2“(}{:5]2 < a) 090 R < Sapons 0 50

1=i
[5 mks]
QUESTION TWO - 20 MARKS

(a) Let a population consist of the nunbers 1, 2, 3, 4, 5. Consider all possible samples consisting
of three numbers randomly chosen without replacemefit’ from this population.

(i) Obtain the distribution of the sample mea‘x/
(i) Calculate the mean and Variance of X

(b) Let X has a Chi-square distribution with degrees of freedom n if its probability density

function is i

———z1 ezp(—-32) >0
fl@)=1{ 23T(}) :

0 Otherwisw
find E(X)

QUESTION THREE - 20 MARKS

Let Xj, . . . , X, be a vandom sample of size n from a population with mean j1 and variance
2
o Bei

2 )
(i) Show that B(X) =y and Ver(X) = %—. . /




(1) Consider the sample virinnce

Show that B(S?) = o®
QUESTION I'OUR - 20 MARKS

(a) Let Xi,...,Xx be independent 2 i i

1y I x? random variables with ny, ..., n; de,
spectively. Use megf to show that the sumn V=3 taks ;s éhifsquil;zefi‘qi i'i;mdodm' ith
ny +ng + + ny degrees of freedom, R sl

(b) Suppose that X ~ x? . .
x* random variable with 20 degre .
sabledo Ehtsia Ehe Bllewiig grees of freedom. Use the chi-square

(i) Find zq such that P(X > zp) = 0.95.
(ii) Find P (X < 12.443).

(¢) Let. X0 X be a random sample from a normal distribution with o2 = 0.8. Find two
positive numbers a and b such that the sainple variance 52 gatisfies P(a < 52 < b)=10.90

QUESTION FIVE - 20 MARKS

(2) If X and Sz are the mean and the variance of 2 random sample of size n from a normal

population with the meanyu and variance o?, show that T = & —p has a t-distribution

__with (n— 1) degree of freedomn e i~
2 - h '

(b) Let S;‘S;l denote the sample variance for a random sample of size 10 from pulation I and
]et_ 2 denote the sz_tmpleuvm-ia.nce for a random sample of size 8 from Population II. The
variance of Population I is assumed to be three times the variance of Population II. Find
t‘:?s' ;mmbers a and b such that P(a < §2/52 < b) = 0.90 assuming 57 to be independent
of 0y

Table of the chi square distribution — Appeadix J, p. 915

Leve! of Significance o
0.200 0.100 0.075 0.050 0.025 0.010 0.005 0.001

df
1 1.642 2.706 3.170 3.841 5.024 6.635 7.879 10.828
2 3.219 4.605 5.181 5.991 7.378 9210 10.597 13.816
3 4,642 6.251 6.905 7.815 9.348 11.345 12.838 16.266
! 5.989 7.779 8.490 0,488 11,143 13.277  14.860 18.467
5 7.289 9,236 10.008 11,070 12,833 15.086  16.750 20.516
6 8.568  10.645 11466 12,5692 14.449 16.812 18.548  22.458
7 0.803 12.017- 12.883 14.067 16.013 18.475  20.278 1 24.322
8 11.030 13.362  14.270 15.607 17.535 20.090 21.955 26.125
9 12.242 14.G84 15.631 16.919  19.023 21666 23.589 27.878

10 13442 15987 16.971  18.307 20.483 23208 25188  29.589
14631 17.275 18294 10.675 21.920 24726 26.757 91.265
12 15.812  18.549 19.602 21.026 _ 23.337 26217 28.300 32.910
13 16.980 19.812 20.897 22,362 24.736 27,688 29.820 34.529
14 18151 21064 92,180 23.685 26119 20.141 31.319 36.124
15 10311 22307 93.452 24906 27.488 30578 32.801  37.698
16 20465 23.542 24716 26206 28.845  32.000 34,267 39.253
17 21615 24.769 25970 27.587 30.191  33.400 35719  40.791
90760 25989 27.218 208,869 31.526 34.805  37.157 42.314
19 23.900 27.204 08458 30.144 82852 36,191 3s.582  43.821

90 25.038 28412 29.602 31410 34170 37.566  30.097 45.315
9y 926171 20.616 30.920 30671 35479 38932 4L.401 46.798

22 27301
.2__3,_429 32.007

30813 32142 33024 36781 40289 42.790  48.209
33360 35172 38076 41639 44182 49.729

0.0005

12,116
15.202
17.731
19.998
22.106
24.104
26.019
27.869
29.667
31421
33.138
34.822
36.479
38.111
30.720
41.309
42.881
44.435
45,974
47.501
49.013
50.512
52.002



24 20608

SA06 30572 46416 na0n  azem0 5060 . (1;?” ;43?‘[;
25 30,075 34,382 35.780  37.069 40.040 44314 406028 52 f? ;ﬁ‘déﬁl
26 31,705 356.563 36.984  33.885 41923 45642 48,290 242;-; .67 S
27 32912 46.741 38.184 40,113 43.195 46,963 49,645 rg ot B
28 34.027 37016 30380 41337  444m1 48278 §D.094 5 fIJz 50-733
29 35139  39.087 40.573  42.557 45,722  49.088  52.336 28-:;84 62-164
030280 40256 41762 43773 goere  cos9s 58072 50 s
40 47269  51.805 63.501  g5.759 50.342  63.691  66.766  73.403 39'554
50 58364 3,167 65030  ¢7.505 71420 76154 79.490 8?,662 : 2
o0 63972 74397 70411 g90s2 53208 88.380  91.952  99.000 1026
70 79.715 85.527  87.680 20531 95.023 100.425 104.215 112.319 115.582
80 90405 96.578 98 861 1.880 106,029 112.329 116,321  124.842 128.267
90 101.054 107.565 109.969 113,145 118.136 124.117 128.300 137.2}1 129-789
00 111667 118498 120007 194,842 120561 145 807 140170 149.452 153.174
t Table ,
|
cum. proh t [P oy ey o | Cars LS L Ao oo
one-tall 0.55(‘)‘ 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0,001 0.00QSI
Iwo-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01  0.002 @_Dl
df
10000 4000 435 13 3078 6314 1271 3183 gags 31831 83s.62
2l 0000  0B16 4081 1386 1886 2920 4303 ggss g 925 22327 31.500
3l 0000 0765 pozs 4250 1638 2358 3182 4,541 5 a4q 10215 12924
4 0000 0741 . g4 1480 1583 2132 2776 3747 4804 7473 ge10
S| 0000 0737 g5  44s 1478 2015 2571 3385 4032 5893 o869
5| . 6000 0718  ggos 1134 14d0 1843 244 3443 3757 5208, ?5’5’@
7| o000 011 0896 1119 {445 1895 2385 20087 g4pp 785%- 8
8] | 0000 0.706 0.889 1108 1387 1.860 2308 2_*.396 3,355
9 0000 0703 pgss 1100 1383 1833 2262 2.821 3250
== =100 0000 ‘0700 ga79 10%8 1372 1812 2228 2784 3180
M 0000 0697 g7 4 085 1363 179 2201 3714 3.108
12 0000 0605 ggyg 1083 1356 1782 g479 2681 3055
18 0000 0694 pgyg 1079 1350 1771 34qg 2650 3012
14l 0000 o0goz  opgy 4 076 1345 4781 245 2624 2977
15[ 0000 0691  gggs 4 074 1341 4783 2131 2602 2847 3733
. 18 "' 0000  dgan 0865 1071 133y 1746 2120 L2583 Cagay i
T 0,000 = 0600535 339  1.3.0 TETAD 2000~ Loyt 4BIE T3
18] 0000 0888 ggen 1067 13300 ' 1734 54p 2562° 2478
199 0000 o688 ggeq 1066 1338 1720 2003 2539 2881
- 20 0000 ogpy 0.860  1.064 1335 1725 08 2528 2845
211 0000 0686 gpsg 1063 1323 1721  Zomg 2518 3gaq
22l 0000 0885 g psg 1081 3321 1717 5074 2508 2819
23| 0000 0685  ggsg 1080 1319 1714  20ge 2500  2.807
24y 0000 0685 qggy 1058 1318 1711 5084 2492 2797
25 0000 0684 ggeg 1056 f318 4 708 2060 2485 2787
‘ 25 0000 0684 geg 1058 1315 1755 . 2056 2470 3779
{ 2710000 0684 ggse 1067 18447 1708 2080 2418 274
: 28 0000 0883 ggsg 1056 1313 470 2048" - 2457 - 2.783 -
' 28  o0.000 0:663 0854 1955 18 1699 2048 5460 2756 ~
B0F 0000 08By ggsq 1055 1310 gy 2042 2457 9759
40 0000 oga1  ggsy 1050 1303 1ga4 " 53 2423 2704
S0l 0000 o0e7e g B48 1045 1206 174 2000 2300 gggp
50 0000 078 g4 1043 1202 1684 1ggg 2372 2839
1001 0000 0677 g 1042 1.90 1660  4ggq 2384 2626
. 1000] 0000 og7s 4 B2 1037 1282 g 1962 2330 7584
! Z] 00600  pg74 0842 1036 {280 1645 1980 2328 2,576
80% __ 90%  95%

—

onﬁde_nce Level
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