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(a) What is " Bi ;

s Biased S; ing” &
I T | mpling” and how can it} liminated”
e weights of a group of studenty ( (02 mark)

are siven - I potnds, by e
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135 105 i3
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i 1.”(1 t?u sample mean and standard Deviation
(i) What is the sample mearn.

(ii1) If another student ioine ;
e ‘, 1er student joins in the group and his weight i 250 T, what world
1e new sample mean? ’ i ;{
(07 marks)

’(‘ \\.h' 1S . v o A %
(c) at 1s meant by a "Sampling Distribution” (61 mark
! , vark)

(d) A patient is :
lent is classified as havi o ) ) .
140 millier .S"'ﬁed ‘*f’ 'hd"”lg gestational diabetes if the glucose level ja share
Shei grams per deciliter (mg/dl) one hour after a sugary drink is ingeated
Shellas measurec 08 . ; . L
o asured glucose level one hour after ingesting the sugary drink varies
according to the normal distribution with p = 125 mg/dl and o = 10 mg/d.

€314

(i) _If a.ﬁmgle glucose measurement is made. what is the probability that Sh
‘ is diagnosed as having gestational diabetes?

(ii) If measurements are made on three separate dayvs and the mean resit i
ffompared with the criterion 140 mg/dl, what is the probability that Sheila
is diagnosed as having gestational diabetes?

(iii) What is the level L such that there is probability only 5% that the mean
glucose level of three test results fall above L for Sheilas glucose level dis-

tribution. (10 marks)

2. (a) A soft-drink machine is regulated so that the amount of drink dispensed aver-
ages 240 milliliters with a standard deviation of 15 milliliters. Periodically, the

machine is checked by taking a sample of 40 drinks and computing the average
content. If the mean of the 40 drinks is a value within the interval py = oy
adjustinents

the machine is thought to be operating satisfactorily: otherwise, ad)

are made. The company official found the mean of 40 drinks to be x = 236

milliliters and concluded that the machine needed no adjustment. Was this a

reasonable decision? (06 marks)
(01 mark)

(b) State the Central Limit Theorem, CLT?

(¢) The entrance exam scores of Uganda Martyrs’ University has a mean of
a standard deviation of 6.8. The exam scores follow a normal distribution

T4 arndd
iz Ai¥i

(i) If a student is selected at random. what is the probability that his exam
score is less than 65.

(ii) If a sample of 50 students is selected at random, what is the probability
that them mean exam score of this group is greater than 757

(iii) What is the distribution for the mean score of 30 students.

(iv) Find the 80" percentile for the mean score of the 50 students. (09 marks)

Show that if independent samples of sizes n; and n, are drawn at random from ]

two p(_)Eulations with means y; and p. then the sampling distribution of means

X, — X, is approximately normally distributed such that:

>
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(04 marks)

. O~ "“H '“l ‘ S
ra| \ ) i
lll.'lll'i\ H(IIIHI"I”\ I i Itl””‘ I" fween .’” to 30 VEars, male I!l‘i thts
( |f‘|”"“'(‘ti \\ifll “” l.’“; _; om HHI : }.-I 8 are :ll"lhl\’l
€1 (Tht I8 ] ’I I I""“l”lf'

'it‘lpl
RIS are approxi ;
pproximately distvibuted with wean yipe— 1630 and i

' ‘ AT ANG oy v oem

1\ 2 i
( f: 20 males and 15 females in this age grow lomly sel
the s s age group are randomly selected, what s
sampling distribution of Xy, .
(i) 120 mal I -
y ales and 15 females '
: ‘ e ' nge gr e r
is the probability (1 s i this age group are randomly selected, what
than the aver ‘ l"n ‘ll(“""""“'?ll‘ height of males is at least 10 cm greater
¢ 10 average height of females | (07 .
A (07 marks)

What s meant by the following:

(1) Point Estimate
(1) Interval Estimate
’ : (04 marks)
Derive a 10 Yo conli ' ‘ |
! ea ll {‘)(] a)% confidence interval for population mean e, given th
10 mean of a 1 X s med f Kmih
can of a random sample of size n obtained from a population of standard

(03 marks)

at T 18

deviation o,

10 v 4 . ¥ Al . f
]hg}i] school students who take the SAT mathematics exain a second time gen-
‘!’_" ‘ R higher than on their first try. The change in score has a normal
distribution with variance 0% = 2500. A random sample of 1000 students gains

an average of T = 22 points on their second try.
ain g in the pop-

(i) Construct a 95% confidence interval for the mean score g
ulation of all students.
(i) Interpret the C.I. in part (i) above. (06 marks)

A community health nutritionist wishes to conduct a survey among a population
of teenage girls to determine their average daily protein intake (measured in
that the population of protein intakes 1s normally distributed

» confidence interval

deviation of 20 grams. If she wants a 959
irls should be

grams). Assume
5 grams, how many teenage gl
(03 marks)

with a standard
with an error of no more than
interviewed?

\ufactures light bulbs that have a length of life that is

a standard deviation of 40 hours. If a

An electrical firm mar
% lower one-sided

approximately pormally distributed with
sample of 30 bulbs has an average life of 780 hours, find a 98

population mean of all bulbs produced by this firm.
(05 marks)

confidence interval for the
deviation of a random sample
lard deviation @, show

an j¢ is such that:

the mean and standard
a population with unknown stan
orval for population me

Given that 7 and s are
of size 1 obtained from
that the 100(1 — @)% confidence int

l-a= P(Y - [,,/2—\:/% <p< X+ [(\,-"377;)
(05 marks)
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(d) The data hellow
of 50 1:(;:‘;‘3"“‘ ‘l‘lﬂ'(“..tvlns monthly fees (in dollars) paid by a random sample
“'""”“‘“ ial Internet service providers in August 2000:
:3 0 2 2 21 21 2 1020 2
: 13 18 50 20 18 15 8 22 25
22 10 20 22 22 21 15 23 30 12
020 40 22 20 19 15 20 20 20
_ 20015 19 21 14 22 21 356 20 22
(i) Is it appropriate to use  confidence interval to analyze the data? Bricfly
explain, '

(1) Give a 95% confi ‘ ;
(i) Give a95% confidence interval for the mean monthly cost of Internet access
(07 marks)

in August 2000.

5. (a) \'_\ ¢ would like to compare the mean tar content in regular cigarettes and light
cigarettes. We take simple random samples of regular and light cigarettes of a
particular brand and measure the tar content (in mg) of cach cigarette. The

- data are as follows:
£ Regular 113 121 126 115 122 128
Light 95 98 93 89 100

s of this brand follows a normal

It is known that tar content for regular cigarette
tar content for light cigarettes

distribution with standard deviation 0.4 mg and

of this brand follows a normal distribution with standard deviation 0.3 mg. Find

a 95% confidence interval for the difference in mean tar content for all regular
cigarettes and all light cigarettes of this brand. (05 marks)

(b) If 7, and T are means of independent random samples of sizes 71 and no from
| variances, state the 100(1 —a)% confidence

populations with unknown but equa.
interval for  — pia, clearly stating the pooled estimate of standard deviation.
(02 marks)

(c) An insurance company would like to know if men drive faster on average than
women. The company took a random sample of 52 cars driven by men on a
highway and found the mean speed to be 114 km/h with a standard deviation

of 10 km/h. Another sample of 30 cars driven by women on the same highway

gave a mean speed of 108 km/h with a standard deviation of 7 km/h. Construct
e between the mean speeds of

a 98% confidence interval for the true differenc
(06 marks)

cars driven by men and women on this highway.
for a random sample of 8 Winnipeg gas

(d) The gasoline prices (in cents/litre)
ded one day and are shown below:

stations and 5 Calgary gas stations are recor

Winnipeg 119.9 1224 1217 1209 121.0 1229 1199 121.7
1179 1204 1184 1229 11%0

Light
Find a 95% confidence interval for the difference in mean gas prices for the two
cities. (07 marks)

cesses in a random sample of size n, state the
binomial parameter p-

6. (a) If p is the proportion of suc
(03 marks)

approximate 100(1 — )% confidence interval, for the
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h stion in a Chri
(h) A question in a Christmas tree market survey was Did you have a Christmas
tree last vear? Of the 500 respondents, 421 answered Yes

(1) Find the sample proportion and its standard error.

11 we ¢ LY v ) 1 : ¢

(i1) Give a 90% confidence interval for the proportion of Indiana households
who had a Christinas tree this vear, (05 marks)

(¢) What is meant by a "Statistical Hypothesis” as used in Non-parametric Meth-
(01 marks)

(th‘.
A health advocacy group suspects that cigarette manufacturers sell cigarettes
with a nicotine content higher than what they advertise (1.4 g per cigarette)
in order to better addiet consumers to their products and maintain revenies.
The health advocacy group took a sample random sample of 12 cigarettes and

found that the sample mean was 1.6 mg with a standard deviation of 0.3 mg.
lly distributed

Suppose that the measurement of nicotine in cigarettes is norma
Is there any evidence for the suspicion of the health advocacy group at o = 5% 7
State the hypotheses, caleulate the value of the test statistic, write the rejection
region and draw the statistical conclusion. (07 marks)

(e) Explain the two types of errors applied in Hypothesis testing. (04 marks)

Best wishes
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109 [ 061 3637 ooy 280 2756 | 2732 2709 2685 (2 5 7 |10 12 14|17 15 o)
2637 2589 | 2565 2541 2516 | 2492 2468 2444 |2 5 7 |10 12 14|17 g5 2
1.0 02:20 2396 237 i
i e P 7 i
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Tre functons tabled are:

o (Z)= .}le;; exp (- ¥ Z2 ). where ¢ () is the probability density of the standardized normal distribution NOD

¢ RITICAL POINTS OF THE NORMAL DISTRIBUTION  Z,

[ ¥ Y 2 r 0 P 3 0 ;1__!

gz 50 0.000 460 040 1.751 A0 00 23% |
5 < 0.126 62 038 1.774 491 09238
w 40 0.253 464 036 1.799 492 008 2309
15 5 0,345 466 034 1.825 493 Q07 2457 |

Ca0 ) 0.524 468 032 1.852 494 006 2512 |

| . o |
P ) 0674 A70 030 1.881 49§ 0nos .‘.s.}: ‘
'io 20 0,842 A7 02 Lo A% 0 28
15 A5 104 A 026 1013 A7 ‘o(: ) 2248
a0 10 1.2 Al 024 1977 408 wz 241
45 05 1 AY A 02 2014 A0 00 e

) - -

450 050 1.6AY A0 020 2054 w:; gzg‘; .: 4 i;
452 048 1.665 AH7 018 209/ A s
454 046 1.08% A4 V1L 2,104 .49‘)‘1.; e AMS
456 .044 1.706 4HG 014 2_10;' ..n?qns pisr B
:453 042 1.728 Al 02 2247 449999
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zs| 13 1639 2045 210 2457 1292 1664 1990 2088 2374 2640
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7| 1303 1636 2040 2144 2453 1292 1664 1990 2087 2373 2638
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45| a1 1679 20w 2N5 2412 95| 1291 1661 1985 2082 2366 2629
46| 1300 1679 2013 214 2410 %| 1230 1661 1985 2082 2366 2628
47| 1300 1678 2012 2M2 2408 97| 1290 1661 1985 2082 2365 2627
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s0| 1299 1676 2009 2109 2403 100] 1230 1660 1984 2081 2364  2.626




De rees Of
Freedom

Nl N R R S

TDistribution: Critical t Values

Area in One Tail

0.005 0.01 0.025 0.05 0.10
Area in Two Tails
0.01 0.02 0.05 0.10 0.20
63.657 31.821 12.706 6.314 3,078
9,925 6.965 4.303 2.920 1.886
5.841 4.541 3.182 2.353 1.638
4.604 3.747 2.776 2.132 1,933
4.032 3.365 2.571 2.015 1.476
3.707 3.143 2.447 1.943 1.440
3.499 2.998 2.365 1.895 1.415
3.355 2.890 2.300 1.860 1.397
3.250 2.821 2.262 1.833 1.383
3.169 2.764 2.228 1.812 1.372
3.106 2.718 2.201 1.796 1.363
3.055 2.681 2179 1.782 1.356
3.012 2.650 2.160 1.771 1.350
2.977 2.624 2.145 1.761 1.345
2.947 2.602 2.131 1.753 1.341
2.921 2.583 2.120 1.746 1.337
2.898 2.567 2.110 1.740 1.333
2.878 2552 2.101 1.734 1.330
2.861 2.093 1.729 1.328
2.845 2.086 1.725 1.325
2.831 2.080 1.721 1.323
2.819 2.074 1.717 1.321
2.807 2.500 2.069 1.714 1.319
2.797 2.492 2.064 1.711 1.318
2.787 2.485 2.060 1.708 1.316
2.779 2.479 2.056 1.706 1.315
2771 2.473 2.052 1.703 1.314
2.763 2.467 2.048 1.701 1.313
2.756 2.462 Z.045 1.699 1.311
2.750 2.457 2.042 1.697 1.310
2.744 2.453 2.040 1.696 1.309
2.738 2.44% 24037 1.694 1.309
2.728 2.441 2.03% 1.691 1.307
2.719 2.434 2.028 1.688 1.306
2.712 2.429 2.024 1.686 1.304
2.704 2.423 2.021 1.684 1.303
2.690 2.412 2.014 1.679 1.301
2.678 2.403 2.009 1.676 1.299
2.668 2.396 2.004 1.673 1.297
2.660 2.390 2.000 1.671 1.296
2.654 2.385 1.997 1.669 1.295
2.648 2.381 1.994 1.667 1.294
2.643 2.377 1.992 1.665 1.293
2.639 2.374 1.990 1.664 1.292
2.632 2.368 1.987 1.662 1.291
2.626 2.364 1.984 1.660 1.290
2.601 2.345 1.972 1.653 1.286
2.592 2.339 1.968 1.650 1.284
2.588 2.336 1.966 1.64Y 1.284
2.586 2.334 1.965 1.648 1.283
2.582 2.331 1.963 1.647 1.283
2.581 2.330 1.962 1.646 1282
2.578 2.328 1.961 1.646 1.282
2.576 2.326 1.960 1.645 1.282
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