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B. Sc. Engg. (CEE)/ 6Lh Seln. 15 May, 2024, Group B: l’lol'ning

ISI.AMIC UNIVERSITY OF TECI-INOLOGY (IU’1-)
ORGANIS A'1-10N OF ISl'AN'llC' CC)OPERA’1-10N (OIC')

I)EPAR'I-\'IENT OF Cl\’ll. AND F.\ViiiONViENTAL, ENGINEERING

Selrlcster Final l£\alrrillatioll
Course No.: CEE 4655
Course Title: Civil Engineel'illg Data Analysis

Sulnlllcr Semester: 2022-2023
Full N'larks: 150
1-inre: 3.0 Hours

Fller'e are 7 (Seven) questions. Question No. 1. 2. 3, 4 are conlpulsol'y. Answer any 2 (bro)
questions fronr Questioll No. 5, 6 and 7. Progranlltrable cdlculatol's are not allo\vcd. lt’s an
Ol’EN BOOK c\anI. OIIjy ONE -FEXT BOOI\ is allo\\’cd iII tIle claim. Do not write on this
question paper. 'FIle figures iII tile rigllt 111111-gill indicate full lllarks. The Svmbols have
their usual nlcalling.

1 (a) The lucan number of errors due to a particular bug occurring in a nrinute is 0.0001. (10)
ti) What is the probdbiliLy that no error will occur in 20 minutes? (COI-P(_) 1 )
(ii) How lung would the pl'ogl'anr need to run tu ensure that there will be a 99.95%
chance that an error \\’iII sho\\' up to Irigllllpht tlris bug?

(b) A report tl'onr thc Sccl-cIal-y ol- llealtl1 alrcl Htl111an Scr\’ices SLated that 70tl’. of single (05)
\-ehiclc tl'£ll'nc l’atalitics tllat occur at lligllt L)n \\''cckclrds ill\’o!\’c all intoxicated driver. (COI -POt )

It’ a gain F)Ie of 15 single-\”elliclc traffic t'aLrlitles tll£lt OCCLll' at night on a weekend is
selected. lllrd lllc probability Llrat cxacLly 1 : ilr\-olvc a driver who is intoxicated.

(c) A sllipluclrt of two boxes, caclr containilrg six telephones, is received by a store. Box (05 )
I c011tailrs one detective ])Irolle. and box : contains two defective plrolrcs. After the (CC)1-POI )

boxes are unpacked, a 1)hc)llc is selectcd £Llld found to be defective. Find the
probability tllat it c£lnre t'ron1 box 2

(d) The colrtinuous ra11donr variable X has probabiIIty density fUnction f(x). given by

2 Sx $ 4
ot llel-wise

3
.X

60
0

(10)
(COI -PO 1 )

( i) Find the value of’ E(X )
(ii ) Show that tIle st£111dal-d de\’littion of X is 0.516

1-11e cumulative distribution function of X. IS denoted by F(x )

(iii) Find and specify fully F(x )
( iv) Determine P(X> 3.5).
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a A stud\' is conducted to deterlnine tIle relationsllip between a driver’s age and the
number of accidents llc or slle has o\ er a I -year period. The data are sho\\’n belo\\

If there is a siglrinc t-int relationship. pl-edict the lrunlbel- of accidents of a driver who
is 28

(3
(CC)3-POI)

Drl\’er's age. x

No. Of accidents. v

la 1 2411 l5

18 1 17 t 23 F 27 g 32rTFi
(a ) USIng it graph paper construct it scatter plot of data. Does a simple linear

regression model appear to be pl:tuslble?
(b) Determine the regression line equatIon

(c) if there is a significant relationship, predict the number of accidents of a

driver u'ho is 28

(d) Test at the 50/i, level of significance for tIle statistical significa11ce of the
I)al-allletel' x

(c) ’ Fest the significance of the con’elatit)n coefficient at a=0.01

3 The sample data were run oil SI'ATA and following results are obtained. (30)
(C03-P 04 )

.Anabsis of \{yriiul cs

Source DF
I B€gF l_g.gl _ _____:}Error 20}––––I Total 25

1

[

SS

1 00

40
1 +0

Standard
Deviation(Standard

error
1 .50

3.00
0.20
0.05

1 .OO

4.00

Fa tID

Constant

[

II––l
2.00
1.33

15.00
4.00
.2.50

0.75

4,OU
3.00
0.20

i.oo

(i ) if the dependent variable is \’, \\"-itc LIOW'n tIre regressIon equ tItlon
(ii ) \vhat is the sample size?

(iii)Compute the R2 value
(i\')Colnpute the multiple standard error of estimate
(v) Conduct a global test of hypothesis tc} determine whether any of the

regression coefficients are not equal tl) zero. Use the 0.05 level of
signIficance. Test the regression coeffIcients individually. Would you
coIlsider omitting any variable(s \'? if so, which one(s)? Use the 0,05
sjgnificance leve]
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4(a) A sample of nine local banks shows their deposits(in billions of dollars) 3 years ago
and their deposits (in billions of dollars) today. At a=0.05. can it be concluded that
the a\'el-age in deposits for the ba11ks is greater today than it w,LS 3 years ago? Use a

0.05

(10)
(C02-P02)

(b) A sur\-ey of 1 OOO drivers this \’car sho\\'cd Lbnl 29f:/. of the people send text lucssages
while driving. Last year a survey of 1000 (il'i\cl's slrc)wed that 17(% of those send text
messages while driving. At a= 0,01 : can it be concluded that there has been an
increase in the nulrrber of drivers u’Ilo text :vir llc drlvlng?

CIO)

(C02-P02)

5 '\ highway engineer records tllc nunrbel's (if \,'cllicles passing a point in a road in 120

consecutive one-minute intelx,als, as rollo\vs. '1-est the hypothesis that the data come
from a Poisson distributioll. Use the 5cPu ie\ el tIf slgnincance

(20)
(C02-P02 )

XL 0
1 i

6 A state employee wishes to see if there is a blgnincanl difference in the number of
empjoyees at the i11tel-changes or three stat,' toll roads. The data are shown below. At
a=0.05. call it be c011clUded that there IS it significant difference in tlle average

(20)
(C02-P02 )

number of employees at each interchange'.’
i Expressway Beaver Valley

ExDress\va

12

9

11

7
14

32
19

10

It

7(a) The standard deviatioll of tIle average uaitillg time to see a doctor for non-life-
threatening problems in the elrrcrgency ro(Im at an urban hospital is 32 nlrnutes. At a
second hospital. the standdl-d deviation is 28 nlinutes. If a sanljrle of 1 6 patients was
used ill t]le HI-st case and 18 ill tIle second case. is there enough evidence to conclude

at the 0.01 sig11itlcancc level that the standard deviation of the waiting times in the
Hrs{ hospitals greater than the standard deviatIon of the waiting tinres in the second
hospital ?

(10)
( C'02- 1)02 )

(b) Two different types of tips can be used in a Rockwell hal'dlress tester. Eight coupons
from test ingots of a nickel-based alloy are selected, and each coupon is tested t\\’Ice,
once with each tip. Tlrc [locI<well C-scale hardness readings are sIlo\\’ll in the
follOwiIrg table. Use the sign test with a= C).05 to determine whetlrel' or not the two
tips produce equi\,'alent hardness readings

( 10)
(C02-PC)2)
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