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Please check that this examination paper consists of ELEVEN pages of printed material
before you begin the examination.

[Sila pastikan bahawa kertas peperiksaan ini mengandungi SEBELAS muka surat yang
bercetak sebelum anda memulakan peperiksaan inil.

Instructions: Answer all four [4] questions.

[Arahn: Jawab semua empat [4] soalanl.

...t2-



(a)1.

2

randomly selected
radar and recorded

cars that passed through
as in the following table:
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a road in a townThe speeds of 55
were monitored by

(i)
(ii)

Heavy smoker
Light/nonsmoker

Speed of car, X (miles/hour) Frequency, f
t8-24
24-30
30-36
36-42
42-48
48-54

15

22
8

5

J

2

(i) Calculate the mean speed and its standard deviation.
(ii) Cars that exceed a specified speed limit will be remanded by the police. If

the speed limit is fixed at 45 milesftrour, what percentage of the cars will
be remanded by the police?

(iii) Use Chebyshev's Theorem to obtain an interval for the speeds of at least

75%o of cars that passed through the road.

A box contains six white marbles, three red marbles and a blue marble. Three
marbles were randomly taken out of the box, without replacement. Let X
represents the number of red marbles that were taken out.

(b)

(c)

Write the probability distribution ofX
Find the probability that at least one red marble was taken out.

500 adults are classified based on their smoking habits and frequency of visits to
the doctor in a vear. The results are shown below:

Frequency of visit to doctor
More than 5 times At most 5 times

120 60
75 245

An individual is randomly selected from the group of 500 people.
(i) Given that the individual visits the doctor at most 5 times ayear, what is

the probability that he/she is a heavy smoker?
(iD What is the probability that the selected individual is a heavy smoker or

visits the doctor more than 5 times ayear?

[100 marks]
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Kelajuan 55 buah kereta yang dipilih secara rqwak yang melalui sebatang jalan
dalam sebuah bandar dipantau dengan alat radar dan direkodkan seperti dalam
jadual yang berikut:

Kelajuan kereta, X (crn/jam) Kekerapan, f,
18-24
24-30
30-36
36-42
42-48
48-54

I5
22
8
5
3
2

(i) Hitung purata kelajuan kereta yang melalui jalan tersebut dan sisihan
piawainya.

(ii) Kereta yang melebihi had kelajuan yang ditetapkan akan ditahan oleh
polis. Jika had kelajuan ditetapkon pada 45 lvn/jam, berapakah peratusan
kereta yang ditahan oleh polis?

(ii, Gunakan Tearem Chebyshev untuk mendapatkan suatu selang kelajuan
lrereta bagi sekurang-kurangnya 75% daripada kereta-kereta yang
m el alui j alan ters ebut.

Sebuoh kotak mengandugi enam biji guli putih, tigo biji guli merah dan sebiji guti
biru. Tiga biji guli dikeluarkan secara rawak daripada kotak tersebut, tanpa
pengembalian. Andaikan X mewakili bilangan guli merah yang dikeluarknn.

(i) Tuliskan taburan kebarangkalian bagi X.
(ii) Dapatkan kebarangkalion bahawa sekurang-kurangnya sebiji guli merah

dikeluarkan.

500 orang dewasa dikelaskan berdasarkan kebiasaan merokok dan kekerapan
merekn berjumpa dengan doktor dolam setahun. Hasilnya ditunjukkan dslam
jadual yang berikut.

Kekerapan iumpa doktor

Kuat merokok

Ringan/bukan perokok

Seorang dewasa dipilih secara rawak daripada lumpulan 500 orang ini.

(i) Jikn diketahui bahawa orang tersebut berjumpa dengan doktor sebanyak-
banyalcnya 5 kali dalam setaltun, apaknh kebarangkalian ia kuat meroknk ?

(ii) Apalrah lcebarangkolian bahawa orang yang dipilih tersebut kust merokok
otau berjumpa dengan doktor lebih daripada 5 kali dalam setahun?

p00 markahJ
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The probability density function of a continuous variable Xis given by

, l<x<3

otherwise,

Find E(,! andYar(X).
The median for a continuous probability distribution is a value m that
divides the distribution into two equal areas, i.e.

Find the median "r+{,"'dx 

= f f (x)dx=0'5 '

A history teacher gives a test consisting of 20 multiple-choice questions. Each
question has four choices of which only one is correct. The scoring includes a
penalty for guessing; each correct answer is worth 2 points, each wrong answer
costs I point and an unanswered question gets 0 point. For example, if a student
answers 10 questions correctly and 5 questions incorrectly, and does not answer 5

questions, the total score for the student will be 10(2) + 5(-1) + 5(0) = 15.

Suppose a student answers 10 questions correctly and guesses on the other 10

questions by randomly choosing one of the four answers for each.

/(') = 

{

(x+1)
6

0,

(i)
(ii)

(b)

(i)
(ii)

What is the probability that the student will score more than 30 points?
What is his expected score?

at least four of the rods are oversized. (Use a suitable approximation
method)
the sum of the diameters of the rods in the sample is not more than 205 cm.

[100 marks]

(c) A machine makes metal rods. The diameters of the rods are normally distributed
with mean l.00cm and standard deviation 0.02cm. A rod is considered oversized
if its diameter exceeds a specified value. After an inspection, it is found that that
l% of the rods produced by the machine are oversized.

(i) Calculate the minimum diameter of an oversized rod.

Suppose 200 rods are chosen at random. Find the probability that

(ii)

(iii)
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Taburan kebarangkalian pembolehubah selanjar X diberikan oleh

lMAr 161I

, 1<x<3

ditempat lain,

Dapatkan E(X) dan Var(X).
Median bagi taburan kebarongkalian selanjar ialah suatu nilai m yang
membahagikan taburan tersebut kepada dua bahagian yang sama besar,
iaitu

Dapatkan medianf(x).

Seorang guru sejarah memberi suatu ujian yang terdiri daripada 20 soalan
pilihan berganda. Setiap soalan mempunyai empat pilihan jawopan yang mana
hanya satu sahaja adalah betul. Pemarkahan ujian termasuk suqtu penalti untuk
penelraan; setiap jawapan betul bernilai 2 markah, setiap jawapan salah ditolak I
markah dan soalan yang tidak dijawab mendapat 0 markah. Contohnya, jika
seorang pelajar menjawab I0 soalan dengan betul, 5 soalan dijawab salah dqn 5
soalan tidak dijawab, maka jumlah markah yang akan diperolehnya ialah
IA(2) + 5(l) + 5(0) -- 15. Andaikan seorang pelajar menjawab I0 soalan
dengan betul dan meneka jawapan bagi setiap I0 soalan yang lain dengan
memilih secara rawak satu daripada empat pilihan jawapan.

(i) Apakah kebarangkalian bahawa pelajar tersebut akan mendapat lebih
daripada 30 markah?

(ii) Berapakah markah yang dtjangka diperolehnya?

Sebuah mesin membuat batang-batang besi. Diameter batang-batang besi
tersebut tertabur secaro normal dengan min I.00cm dan sisihan piawai 0.02 cm.
Sebatang besi dianggap terlalu besar jika diameternya melebihi nilai yang
ditetapkan. Selepas suatu pemerilcsaan, didapati bahawa to% daripada batang-
batang besi yang dihasilkan oleh mesin tersebut adalah terlalu besar,

(i) Hitung diameter minimum bagi sebatang besi yang terlalu besar

Andaikan 200 batang besi dipilih secarq rawak. Dapatkan kebarangknlian
bahowa

(ii) sekurang-kurangnya empat batong besi adalalt terlalu besqr. (Guna suatu
kaedah penghampiran yang sesuai.)

(iii) jumlah diameter batang besi dalam sampel tersebut adalah tidak lebih
daripada 205 cm.

p00 markahJ
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It is known that the variable X - N(p,16). It is desired that the null hypothesis

F=12 be tested against the alternative hypothesis ,r"r > t2 with probability of a

Type I error of l%. Arandom sample of 15 observations of Xis taken and the

sample mean X is taken to be the test statistic'

(i) Determine the acceptance and rejection regions in terms of x '

tiil For the case of F'=I5, find the probability of a type II error and the

power of the test.

The label on a sack of rice sold at a sundry shop qoutes that the weight of its

content is 25 kg. To estimate the true mean weight of a 25-kg sack of rlce' a

random sample iaken from a shop yields the following data (inxkg):

21.24, 24.8r, 23.62, 26.82, 25.50, 24'88,25.08

I" = 171.95, Z*' = 4242.16

(D Find a 9570 confidence interval for the true mean weight of a 25-kg sack

of rice.
(ii) Over a period of time, it was found that in a random sample of 150 sacks

of rice, 18 have weights less than 25 kg. Calculate a 95Yo confidence

interval for the proportion of rice sacks with weights less than 25 kg '

A survey was conducted to compare the mean cost of a meal at fast food

restaurants in two different cities. The data obtained is summarized in the

following table:

City

40

35

RM4.05
RM4.8s

RMq.55

RMq.8s

(D

(ii)

At the 1% level of significance, test whether there is a difference in the

variance of the cost of a meal at fast food restaurants in the two cities'

Use the p-value approach to test that mean cost of a meal at fast food

restaurants in City-.  is less than mean cost of a meal at fast food

restaurants in City B . Test at the 5% significance level'

[00 marks]
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Diketahui bahawa pembolehubah X- N(p,16). Hipotesis nol p = 12 dikehendaki
diuji berlawansn dengan hipotesis alternatif p > 12 dengan kebarangkalian
rolat Jenis I sebanyak Io%. Suatu sampel rawak 15 cerapan X diambil dan min
sampel X dtgunakan sebagai statistik ujian.

(i) Tentukon kav,asan penerimaan dan kawasan penolaknn dalam sebutan
x.

(i, Bagi kes p = l5 , dapatkan kebarangkalian ralat Jenis II dan kuasa ujian.

Label pada sekarung beras yang dijual di sebuah kedai runcit menyatakan
bahawa berat kandungannya ialah 25 kg. Untuk menganggar berat sebenar
selrarung beras 25-kg, suatu sampel rawak yang diambil di kedai tersebut
menghasilkan data yang berikut (dalam X k9:

21.24, 24.81, 23.62, 26.92, 25.50, 24.99, 25.09

I" = 171.95, Lr' = 4242.16

Dapatkan suatu selong keyakinan 95% bagi min berat sebenar sekarung
beras 25-kg.
Selepas suatu jangka masa, didapati bahawa dalam suatu sampel rawak
150 karung beras, 18 karung mempunyai berat kurang daripada 25 kg.
Hitung suatu selang keyakinan 95% bagi kadarsn karung beras yang
mempunyqi berat kurang daripada 25 kg.

Suatu tiniauan dijalankan untuk membandtngkan harga purata suatu hidangan di
restoran-restoran makanon segera di dua buah bandaraya berbeza. Data yang
diperoleh diringkaskan dalam jadual yang berikut:

Bandarayn

(b)

(i)

(ii)

(c)

A
B

40

35

RM4.0s

RM4.8s
RMq.ss
RM}.85

(i) Padq aras keertian Lok, uji sama ada terdapat perbezaan dalam varians
harga suatu hidangan di restoran-restoran makanan segera di kedua-dua
buah bandaraya.
Gunakan pendekatan nilai-p untuk menguji bahawa harga purata suatu
hidangan di restoran mqkanan segera di Bandaraya A adalah lebih
rendah daripada di Bandaraya B. Uji pada aras keyakinan 5o/o.

[100 markah]

(ii)
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A survey carried out in 1995 reported that 25Yo of residents in a certain region
opposed the idea of a construction project in their area. To test that the percentage

opposing is now less than 25o/o, a marketing research firm randomly selects 50

residents in the region and determines that 12 are opposed to the idea of the

construction.

(i) At the 5% significance level, test whether the sample is suffrcient evidence
to reject the 1995 report

(iil If the firm wants to be 90Yo confident that the sample proportion will be

within 0.05 of the true proportion, what sample size should be used?

A social science researcher hypothesized that the monthly salaries of workers in a
certain sector is normally distributed with mean RM1200 and standard deviation
RM200. A random sample of 1000 salaries of workers from the sector was
obtained and the following incomplete table was prepared.

Monthlv Salarv Observed Frequency Probability

Under RM800
RM800 - RM 1000
RMl000 - RM1200
RMl200 - RMl400
RMl400 - RMl600
RMl600 or above

26
r46
361
311
t43

023
t36

341
r36

Complete the table and test whether there is evidence that the salary distribution is
normal at the 5% level of sisnificance.

A researcher wants to determine whether the distribution of daily crimes in two
cities are identical. The following table shows the number of violent crimes on
eight randomly selected days for City A and nine randomly selected days for City
B. Using a suitable nonparamteric test, can you conclude that the distribution of
daily crimes in the two cities are different at the 5% significance level?

City A T2 2l l6 8 26 l3 19 23
City B 18 25 14 16 23 t9 28 20 31

[100 marks]

(b)
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Suatu tinjauan yang dtjalanknn pada tahun 1995 metaporkan bahawa 25o/o
penduduk di sebuah kawasan menentang cadangan suatu projek pembinaan di
kawasan mereka. Bagi menguji bahawq peratusan yang menentang sekarang
adalah kurang daripada 25o/o, sebuah firma penyelidikan pemasaran mengambil
suatu sampel rawak 50 orang penduduk dan mendapati bahawa 12 orang
menentang cadangan pembinsan tersebut.

(i) Pada aras keyakinan 5ok, uji sama ada sampel yang diperoleh adalah
bukti culatp untuk menolak laporan 1995.

(i, Jika firma penyelidikan pemasaran tersebut ingin 90% pasti bahawa
kadaran sampelnya adalah dalam sekitar 0.05 daripada kadaran sebenar,
berapoh saiz sampel yang patut diguna?

Seorang penyelidik sains kemasyarakatan membuat hipotesis bahowa pendapatan
bulanan pekerja-pekerja dalam suatu sektor tertabur secara normal dengan min
RMI200 dan sisihan piawai RM200. Suatu sampel rawok 1000 pendapatan
pekerja daripoda sektor tersebut diperoleh dan jadual tak lengknp yang berilaft
disediakan.

Pendapatan bulanan Kekeropan diamati Kebarangkalian

kurang drpd. RM800
RM 800 - RM1000
RMl000 - RMr200
RMI200 - RMI400
RMI400 RM1600
RMI600 atau lebih

26
146
361
311

143

023
136

341
136

Lengkapkan jadual di atas dan uji sama ada terdapat bukti bahawa taburan
pendapatan pekerja adalah normal pada aras keertian Sok.

Seorang penyelidik ingin menentukan sama ada taburan jenayah harian di dua
buah bandaraya adalah sama. Jadual yang berikut menunjuklmn bilangan
ienayah keiam pada lapan hari yang dipilih secara rawak daripada Bondaraya A
dan sembilan hari yang dipilih secara rawak daripada Bandaraya B. Dengan
menggunakan ujian tak berparameter yang sesuai, bolehkoh anda simpulkan
bahawa taburan jenayah harian di kedua-dua buah bandaraya adalah berbeza
pada aras keertian 5ok?

Citv A 122rt6826131923
Citv B 18 25 14 16 23 19 28 20 3I

fl00 markahl

(b)

k)
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FORMULA
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x =2xftf

Lf -r

Q2_
(n,-l)s,2 +(nr-I)s12

nr+nr-2

X+YP=-nx+ny

Confidence Intervals:

V+, rin

=sAttalZ f
'Jn

V+,,^ t
^ln

httotz

(X -Y) ! rot2 E7+l;"7

bu-b)

fX -fl xtat2

(i, - ir) t,o,,

(n - l)s2 (n - t)sz
'u)

x 
",, 

Zi-o 
rz

brQ- P,) -bv(r- i)v)

Test Statistics:

L'

^-l-tZ=- Ot L
6
r1n

X-p=-
,t

-!n

Y-t, Pf =-

.r_
Ia

s-T
1n

7-pa
sd

tlna

p

p(r - p)
n

P

(X -Y)-(tt, - ttr')
Z

E7-;7l;*,
(X -Y)-(rt, - ttr)

f ^ r\2I'i,'rl
l*-r)f-

(X -h-Ut, - py)
r=,
It," Sr'

,l:f 
-\n, nv

with df :

nv -lnt -l
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z=W
pr(l- pr) *pr(l- py)

nx ny

^.2 - @- 1)"2
L- 16-

r'=*
s2

r'=29:-t-, E=nPl* z'/ E

Sign Test:
Small sample: X : Number of (+) signs [or (-) signs]

Large sample: 
-z 2x _ n
L=:

4n

Wilcoxon Signed rank:

Smallsample: W=minf f f+l,I(-)l
Large sampte: z =w - Itw , pw =n(n:l) , ory - 

^ln(n+l)(2n+1)oy47 + t 24

Wilcoxon Rank Sum Test:

Small sampl e-. IJ = * -n 
(n + l)
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