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CSULEIT  BBM3033: PROBABILITY & STATISTICS FOR ENGINEERING TECHNOLOGY

INSTRUCTION: ¢

“Answer ALL questions.
ARAHAN:
Jawab SEMUA soalan.

'QUESTION 1
SOALAN 1

CLO1 a) In a study, a life span of 100 halogen lamps manufactured by a factory is

¢ recorded in Table 1a.
Dalam satu kajian, jangka hayat 100 lampu halogen yang dibuat oleh Sebuah;

kilang direkodkan dalam Jadual la.

Table 1a/ Jadual 1a
Life span (days) Frequency
1-10 12
11~20 , 16
21-30 24
31-40 27
41 50 11
51 — 60 10

(i)  State the mode class and the median class.
Nyatakan kelas mod dan kelas median.
{2 marks]
{2 markah]

(i)  Find the class boundary, midpoint and cumulative frequency for the
data.
Cari sempadan kelas, titik tengah dan kekerapan kumulatif bagi data
tersebut.
I3 marks]
[3 markah]
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-

b) Table 1b shows the information on the amounts of electric bills (RM) for a

sample of 50 families during August 2018,

Jadual 1b menunjukkan maklumat jumlah bil elektrik (RM) untuk sampel 50

buah keluarga sepanjang bulan Ogos 2018.

Table 1b / Jadual 1b
Amount of bills (RM) | Number of families
1-20 5
21 - 40 16
41 - 60 11
61 - 80 10
81100 8

Calculate the mean and mode.

Kirakan min dan mod.

[5 marks]
15 markah]

Table 1¢ shows the frequency distribution table of the time spent in a week by

50 students in preparing for their final examination.

Jadual Ic menunjukkan jadual taburan kekerapan bagi masa yang

diperuntukkan dalam seminggu. oleh 50 orang pelajar dalam wmembuat

persediaan bagi peperiksaan akhir mereka.

Table 1¢/ Jadual Ic
Time (hours) Number of students
5-9 2
1014 4
15-19 7
20— 24 9
2529 12
30-34 11
34 -39 4
40 - 44 1

SULIT
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(1 Construct the cumulative frequency table. Hence, draw the ogive.
Bina jadual kekerapan kumulatif. Seterusnya, bina ogif.
{7 marks]
[7 markah]

(i)  Based on the ogive in (i), find:

Berdasarkan ogif dalam (i}, cari:

a. the median and interquartile range for the time spent in a week by
50 students in preparing for their final examination,
median dan julat antara kuartil bagi masa yang dzpemntukkan;
dalam seminggu oleh 50 orang pelajar dalam membuat persediaan
bagi peperiksaan akhir mereka,
'* [4 marks]
[4 markah]

b. the value of x if 40% of the students spent less than x hours ina
week preparing for their {final examination,
nilai x jika 40% pelajar memperuntukkan kurang daripada x jam
dalam seminggu untuk membuati persediaan bagi peperiksaan
akhir meveka, .
[2 marks]
[2 markah}

¢. the percentage number of students who spent more than 36 houss in
a week preparing for their final examination.
peratusan bilangan pelajar yang memperuntukkan masa melebihi
36 jam dalam seminggu untuk membuat persediaan bagi
peperiksaan akhir mereka.
{2 marks]
[2 markah)
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ﬁ;

QUESTION 2

SOALAN 2

a) Given that the letters of the word ‘PROBABILITY” is jumbled up and then is

b)

arranged in a row.

Diberi huruf-huruf dalam perkataan 'PROBABILITY’ dicampur adukkan dan

kemudian disusun dalam satu baris.

®

@)

Identify the number of arrangements can be formed in a line?
Kenal pasti bilangan susunan boleh dibentuk dalam satu baris?
[2 marks]
12 markah)

Identify the number of arrangements can be formed if the first letter is
“0"?
Kenal pasti bilangan susunan boleh dibentuk dalam satu baris jika
huruf yang pertama adalah “0”?
[3 marks]
I3 markah]}

A survey reports that 10% of Malaysia citizens own computers. 200 people

are randomly selected to identify whether they own a computer or not.

Satu kajian melaporkan bahawa 10% rakyat Malaysia memiliki komputer.

200 orang telah dipilih secara rawak bagi mengenal pasti sama ada mereka

memiliki komputer atau tidok.

@

Calculate the mean, variance and standard deviation of the people who
owns a computer? ‘
Kirakan min, varians dan sisihan piawai bagi orang yang memiliki
komputer?
[5 marks]
[5 markah]
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(i) Calculate the probabiﬁty that 10 or more people own a computer.
Hitunghan kebaranglkalian 10 atau lebih orang memiliki komputer.
[5 marks]

{5 markah)

LoD ¢) The Malaysia Automobile Association reports that the average time taken to
C4 ' respond to an emergency call is 25 minutes. Assume the variable is
| approximately normal distributed and the standard deviation of the population
is 4.5 minutes. Find the probability of how many calls will be responded:
Persatuan Automobil Malaysia melaporkan bahawa purata masa yang di
ambil untuk menjawab satu panggilan kecemasan adalah 25 minit. Andaikan,
pemboleh ubah adalah dianggarkan tertabur secara normal dan sisihan

piawai bagi populasi adalah 4.5 minit. Cari kebarangkalian bilangan

panggilan akan dijawab:

(i) between 15 and 20 minutes

di antara 15 minit hingga 20 minit

[7 marks]
{7 markah}
(i)  less than 12 minutes
kurang daripada 12 minit
{3 marks]
[3 markah]
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QUESTION 3
SOALAN 3
CLOI a) A sample of 12 adults which randomly selected were asked how much (in
C2 RM) they usuvally spend on books for general reading per year. Assume that

such expenses for all adults who buy books for general reading have an
approximately normal distributed.

Sampel 12 orang dewasa yang dipilih secara rawak telah ditanya berapa
banyak (dalam RM) yang mereka biasa peruntukkan untuk membeli buku

untuk bacaan umum dalam setahun. Anggapkan bahawa perbelanjaan untuk

semua orang dewasa yang membeli buku untuk bacaan umum adalah
dianggarkan tertabur secara normal.

540.30 420.50 723.00 145.20

925.40 101.10 239.60 109.70

(i)  Find the best point estimate for the population mean.
Cari titik anggaran terbaik bagi min populasi.
{3 marks]
{3 markah}

(i) Hence, construct a 98% confidence interval for the population mean.
Seterusnya, bina selang keyakinan 98% bagi min populast.
{10 marks] _
[ 10 markah] F

(iii) Calculate the maximum error of estimation for part (ii).
Kira ralat maksimum bagi penganggaran bagi bahagian (1i).
[2 marks]
2 markéh]
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CLO 1’ b) A random sample of 51 airline passengers at the Kuala Lumpur International
C3 Airport (KLIA) shows the mean times spent for waiting in line to check in at
the tickets counter was 31 minutes with the standard deviation of 7 minutes.
Assume that such waiting times for all passengers are normally distributed.
Sampel vawak daripada 51 orang penumpang syarikat penerbangan di
Lapangan Terbang Antarabangsa Kuala Lumpur (KLI4A) menunjukkan
bahawa min masa yang di ambil untuk menunggu di barisan untulk dafiar
masuk di kaunter tiket adolah 31 minit dengan sisihan piawai 7 minit.
Anggapkan bahawa waktu menunggu bagi semua penumpang tertabur secara
normal.,
(i)  Construct a 99% confidence interval for the mean times spend for
waiting in line by all passengers in the airport.
Bina sefané- keyakinan 99% untuk min masa yang di ambil untuk
menunggu di barisan bagi semua penumpang di lapangan terbang
tersebut.
[4 marks]
(4 markah)

(i) Construct a 99% confidence interval for the standard deviation time
spend for waiting in line by all passengers in the airport.
Bina selang kevakinan 99% untuk sisihan paiwai masa yang di ambil
untuk menunggu di barisan bagi semua penumpang di lapangan
terbang tersebut.
[6 marks]
[6 markah]
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QUESTION 4

SOALAN 4

CLO1 a) Using the z-table, find the critical values for «=0.05 (two tailed test) and %

Cl ¢ = 0.01(Left-tailed test), then draw a diagram to indicate both significance
values.

Dengan menggunakan jadual z, cari nilai kritikal bagi o = 0.05 (wjian dua-

hujung) dan « = 0.0 (ujian satu-hujung, kiri), kemudian lukis gambar rajah
untuk menunjuklan kedua-dua nilai keertian. |

[5 marks]

L3 markah}

CLO? b) The Table 4a shows the observed pollution indexes of air samples in two
3 areas of a ;ity. Test the hypothesis that the mean pollution indexes are the

same for the two areas. (Use o = 0.05)

Jadual 4a menunjukkan indeks pencemaran yang dicerap dalam sampel

udara di dua kawasan sebuah bandar. Uji hipotesis bahawa min indeks

pencem'amn adalah sama untuk kedua-dua kawasan.(Gunakan a = 0.05)

[10 marks]
110 markah]
Table 4a/ Jadual 4a

Area A/ Kawasan A Area B/ Kawasan B
2.92 4.69 1.84 3.44
1.88 4.86 0.95 3.69
5.35 5.81 4.26 4.95
3.81 5.55 3.18 4.47
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£ .
¢) The average systolic blood pressure of a normal male is normally to be about

129. Measurements of systolic blood pressure on a sample of 12 adult males
from a community whose dietary habits are suspected of causing high blood

pressure are listed below: (Use: o= 0.01)

Min tekanan darah sistolik bagi lelaki normal kebiasaannya sekitar 129.
Pengukuran tekanan davah sistolik ke atas sampel 12 orang dewasa lelaki
dari komuniti tabiat pemakanan disyaki menyebabkan tekanan darah tinggi

disenaraikan di bawah: (Gunakan: o= 0.01)

115 134 131 143 130 154 119 137 155 130 110138 .

Table 4b/ Jadual 4b

T-Te=zt

e Raepls Stdtisiics

Bad Fhd Frear
. . | Men Do At on gan
Biged Peapyurng 12 ] AR § RO L4d #0245 ]

dne-Sampln Test

Ty heaiue - 134

8% CTontdanes

inturwg of {ru

Horpmre
Sy, i S Heienng
1 di a2 taiieddy 1 Saf{erencs SEanr Unper
Tpod Pravzue . Bagn ] i LAALE A.G000 -GA350 F 14 93085

(i) State the null and alternative hypotheses that the average systolic blood

pressure of the community is more than 1297
Nyatakan hipotesis nol dan hipotesis alternatif bahawa min tekanan darah

sistolik bagi komuniti adalah lebih daripada 1297

[ 2 marks]
[2 markah]

10

SULIT




SULIT  BBM3033 : PROBABILITY & STATISTICS FOR ENGINEERING TECHNOLOGY

(ii) Based on the SPS’% output on Table 4b, prove that the test statistic is t =
0.9939 and state your conclusion based on the significance value?

Berdasarkan hasil data SPSS dalam Jadual 4b, buktikan ujian statistik

adalah t = 0.9939 dan nyatakan kesimpulan anda berdasarkan nilai
signifikan .
[8 marks]
[& markah)
SOALAN TAMAT
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FORMULA SHEET FOR PROBABILITY & STATISTICS FOR ENGINEERING TECHNOLOGY

DESCRIPTIVE STATISTICS

Ungrouped Data

Grouped Data

> X

1

Mean, “X“ e

2 X —pf

Population Variance, o’ = I

2 lx-xf

n-—-1

e[

1

" 2
Sample Variance, s =

Or

5‘2:

n—1
Population Standard Deviation, & =/ ¢

Sample Standard Deviation, s = /s>

Mean, X = M

n

Sample Variance, st =

ozt

$° =

Or

n—1

S F

Median, M = L,, +| -2 c

M

Mode, M, = L,, +[ 4 JC
° \d, +d,

PROBABILITY & STATISTICS

Addition Rule (mutually exclusive events),
P(4U B)= P(4)+ P(B)

Addition Rule {events not mutually exclusive)},
P4 B)= P{A)+ P(B)~ P(4 RB)

Multiplication Rule {independent event),
P(AB)=P(4). P(B)

Multiplication Rule{dependent event),
P(4nB)=P(4)P(B] A)

P(4nB)

Conditional Probability, P{B | 4)= P(A)

P4 B)

P(4)

Complementary events, P(E) =1-P(4)

Conditional Probability, P(B| A)=

nl

(n—r)

nt
Combination Rule, ,C, = W
n—Fjr!

Permutation Rule

P =

o




Mean for a probability distribution,

=[x pP(x)

Variance and standard deviation for a probability
distribution.

o’ =3 |x? P(x)|- u?

o= 312 P(x)]- 22

Expectation, E(X)=>"[X.P(X)]

Binomial probability,

n! .
P(X)*m? g

H-x

Mean for binomial distribution, 1 = np

Variance and standard deviation for the binomial
distribution, o = npg O =./npg

Normal distribution
X - XX
s or
g 5

Standard score, 2 =

Mean of sample mean, Mg = p

Standard error of the means, o = 2.

Vn

Centiral fimit theorem formula, z = 24
o/n

SAMPLING AND ESTIVIATION

z confidence interval for means,

= o - o

X—z | —=1<pu<X+z ,| —=
/[I) g /(f)

t confidence interval for means,

&

X~t%(&]<y<f+z%(%)

2
. ZajZ O
Sample size for means, n = T , where £

is the maximum error of estimate.

Confidence interval for a proportion,
. ) E . P
P“(Za,lz “;<P<P+(Zcr/2 p

2
N N an Zﬂ/z
Sample size for proportion, »n = Pg ME_ where

is the maximum error of estimate.

Confidence interval for variance,

(n~1)s? <ol < (n—-1)s*
Kright Ko

Confidence interval for standard deviation,

(n—1)s? o< (n—1)s*
Xligh Ko




&

HYPOTHESIS TESTING

) Test for the population mean

cztest, z= , variance known

X-p
o/n

z test, variance unknown

S/J“

ftest, z = ,small sample

ATH
s/In

Test for two population mean

Variances known:

b =)~ (o1~ 1)
(i

Variances unknown for large samples:

(e~ ) (e~ 145)

Test statistics, z = for

Test statistics, z = for
stos?
51, %
Ry Ay
Variances unknown for small samples:
)t
Test statistics, f = s e ’uZ)for small

ERN P
PAm  m

(ny~1)8:*+(ny;~1)S,%
n1+n2 =2

SPZ =
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788 Appendix B-3 Alternate Approach to the Standard Normai Distribution
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“This value lias been rounded to 1,28 in the textbook,
PFhis value has been rounded to 1,65 in the textbook.
“This value has been rounded to 2,33 in the textbook.
*Fhis vajue has been romded fo 2.58 in the textbook,

g

Source; Adapted from W. 1. Beyer, Handbook af Tebles for Probability and Staiistics,

2nd ed., CRC Press, Boca Raton, Fla., 1986. Reprinted with permission.
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Sotirce: Donald B, Owen, Handbook of Statistics Tables, The Chi-Square Distribution Table, © 1962 by Addison-Wesley
Pubiishing Company, Tne. Copyright renewal & 1950. Reprinted by permission of Pearson Education, [nc,




