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FEDERAL UNIVERSITY OYE-EKITI
FACULTY OF ENGINEERING

AGRICULTURAL AND BIORESOURCES ENGINEERING DEPARTMENT

2020/21 SECOND SEMESTER EXAMINATION
COURSE CODE: ABE302 LEVEL: 300
COURSE TITLE: ENGINEERING STATISTICS (3 Units)
INSTRUCTION: Attempt any FIVE (5) questions. -
TIME ALLOWED: Three Hours L

-

QUESTION ONE
“OMORIC manufacturer Company deals with sweet products. It is assumed a large number of sweet are

made of two types A and B. Type A contains 70% sugary and 30% sour ones, while type B contains
reversed percentages. Furthermore, suppose that 60% of all sweet jars of type A and a jar of unknown
type are presented for selection. If a sugary one was selected, which one of the two types (A and B) was

offered? (20 marks)

\QUESTION TWO
a) The performance of the students in a class in Mathematics and Statistics is given bellow:
Maths 60 62 64 66 68 70 72
Statistics | 61 62 62 62 63 65 66

.. Obtain the Pearson’s Product Moment Correlation Coefficient and comment on your result. (10marks)
b) The discharge of Dam is depending on the velocity (V) and cross-sectional area of the spillway. Given

the following data:

Q (m’/s 4 o 8 2 10 6

V (m/s) 8 7 1 9

A (m°) 5 4 6 3 5

“QUESTION THREE
a) Use the following observed data
Yellow Green Brown-

Round 315 108 213
Wrinkled . 101 62 84
Oval 96 46 28

Calculate the expected values and perform a Chi-squared test to determine whether there is significant
variation between the colours at P = 0.005 level of significant. Comment on your findings (10 marks)

X2 Distributions
df 1
0.05 3.841

2 3 4 5 6
5.991 7.815 9.488 11.07 12.59

b) Consider ten (10) tosses of fair coin (“fair here means that the coin is not loaded so that at any single
toss there is an equal chance of getting either a head or a tail). What is the probability of getting?
(i) At least three (3) heads (5marks)
(ii) Less than three (3) heads (5 marks)

UESTION FOUR
A bowl contains 5 red balls, 4 white and 3 green balls, 2 balls are drawn one after the other without

replacement. What is the probability?
(i)  Ofdrawing a red ball first (2 marks)
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v _W,MM..»__. UNIVERSITY OYE-EKITI ,
ACULTURAL AND _z.oz.,..,—nﬂ,,:mm SIVGADRRRIINS -
wc::./. iy ,r.a -urﬁfm. ENGINEERING DEPARTMENT
8 SECOND SEMESTER EXAMINATION
WRSE CODE: AREN T L: 300
OURSE TITLE: ENGINEERING STATISTICS .rrm.“_.r -
JI ' ;7# h ~ 1ON: .V-w«&:ﬁ...l .’.’7 m:h_._u.rﬁ:?:,:; in all and at leass two (2) Arn::osl from each Secticas A mnn.m
PIME ALLOWED: Three Howrs
QUESTION ONE
(@ Define the following termas: (1) Staistics :: Stratified sampling (iii Statistie. (€ marks)
(b) State Four (4) Usefulness ? tatistics in Fngineering - (dmarks)
G A bag containg three red, four white and five Ewwr va'ls. If three balls are tzken. hatl ¥ e
vd/fﬂ/ﬁ”——:z that n?!/, are the same colour? N (10 marks)
SEC ~TION A
QUESTION TWO .
u: Use the following observed date ~ NS S——
[ Yellow | Green | Total ‘ -
| Reumd 1 313 108 R ES E—
Wrinkles {101 JER N I P E—
Tomls 1415 w0 3% : R
C mﬂ.ni n,z expected.values ; anc verform a Chi-squared test 10 determine whether tnere 13 significant
var W © = 0003 level of significant. Conument on yOuT findings (10 marss)

N
H v.u colowrs at 't

X3 Distributions . . —
et 2 13 14 E 6 |
T S T ) | 7.815 0488 | 11.07 ficse |
T »

AB) OMORIC manufacturer C Au.,,w:.,. deals with sweet products. It Hnﬁuwo 2 large numbers &
A contains 70%% sugary and 30% sour onss, while type

sweet are made of twa types A and'B. Type
v contains reversad percen u.m ». Furthermore, suppose that 60% of all sweet o
jar of unknowi (ype are mR nted for selection. If @ sugary ofie was selected, W &..nw cne of the two

:m/,...w ard B) was offers

QU ESTION THREE o
F fzir coin (“feir here means tF 2t the coin is not losd

A2) Congider ten C.,: tosses of 3
an > either & head or 2 tail). What is the probability of -

single toss there is equal chance of getting )
getting? ) o
i Only three (3) heads (2 marks)
i Less than three (3) heads S marks)
Il More than two TJ headls {5 marks)

Ab) The average number of days school is closed due to students unrest ina mnmmﬂw_. University Oye-
EXiti is four{4) in & session. What is the probability that the school in this University would close
for:

1. 6days per session . (3 marks)

ii, - Not more thah two days per session? (3 marks)
-~
= nniﬂ,lﬂ‘.lallyl.ﬂ'.l - = - s e S R R P s o

1
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QURSTION L0210

Use the foltowang .*a,.,ﬁ» ; \ 7 | 10
R S My

" Obtain the estimate. of- Y when X = 12 | .
07:755 Wuﬂ.ﬁﬂn—.n—lr“ﬁ.%x when Y =26 H.N?_&Ev 4 . b 5 oard ard vt bo
- If 5 caes ave seld in Fp,_é&._@r from Q csmpan @4&;9 frm, Car§ an Lopd r,o:w
marked, what 15 the. probability theb 3o hem solF il the wWke  car

LRI A w,_:,.,,.“,,, ' o
- Whatt meanbly the lem gampling diskibakion . : . I, W
R TS ?»wszwu heights of .wwowm B/NF studenks aka university ace normally &%fﬁ%nﬁg
IT2T2 con and shandard deniation 7.62. tn . If 8§D camples ho>w8_.3@ of 25 L!Lmz g
obtained. what would be the mxmn.&i mean and dandad deviallon of the, 2««»&%& sy b

‘ atlon of P
ikl bubion of reans it mnaékzu were done. (1) With .pﬁm/nmﬁa,n.nm (1H) without noepmn.h:ﬂ?mo.
Mavics) ;

"+ Whabd o snlerchacd iy e dcesbrab (1 macks
A wjfﬂs of loo .4a§_nra”§ o&...m:mozm ?&% .wz volers in a gives sk, ndicated Yot
WMMV_&.?Q: ware iy ?“M of a pacicular 9%&%_.. » Fo ...?S i B W
. ¥ Q5% (\: Yo and (c) 9173% confiden e for B propovt . NoRes. |
= réamvm,w o (13 .mwf%q e b s o 5

PN
A 3

, a»r:nsﬁ?zonx?u @) Hypothesit lesting (i) Athernade Rypothais ({iT) Type I esror (6 marks
~ A {8t of the brealing strengths of 6 rops manafachwed _Qv» GBEVM,\H& a ;“ossﬁ“ﬁw@
strength of 15700 kg and q glandard deviation of 320 K wherens the manufocharer cleimed a

mean breaking strength of 16210 K9. Can we suppott, wlackureds dain
signtficance: of @) D.05, (b) 0017 o - PR manincluet delm nrw Fﬁr om

/
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GRICULTURA ) Y OF ENGINEERING
wcﬁwqc_mvzm%vcznam ENGINEERING DEPARTMENT

4 SECOND SEMESTER EXAMINATION Co

COURSE CODE; ARp: o
Ao LEVEL: 300 .

COURSE TITLE: "

—zm.;cswwwm. mumjzmwz_zo STATISTICS (3 Units)

TIME ALLOWED. .j:oa ZQ..WEEHE_EF .
ll/‘,’, .

QUESTION 1 |
(2) State Five @A) Usefulness of Statistics in Enginecring 5 Marks M i

(b) Given the following table. o ,
class boundaries [10.5 ~30.5 [20.5 - 3055 305 40,5 [ 40.5- 505 -Mﬁ.uw@_ﬁ A

Frequency . 3 13 14 12 : ,

Compute (i) Mean (ii) Standard deviation (i) Mode (v)Lower quartile (v) 50" Percentile (vi) Inter-

Quartile range 15 Marks

QUESTION 2

(3) State two differences between Correlation and Regression A nalysis. 4 Marks

(®) Measurements of the relative humidity in a store and the moisture content of a sample of raw
materials (both in percentages) in twelve days yielded the following results:
[ Relative Humidity, X (%) __ | 4235 | 5043 | 48162 |31]36 ﬁnf.o |55 ] 3...#
| Moisture Content, ¥ (%) 1218 [14]9 |1nj16 (7 19 [12]10 |13|11

i.  Obtain the equations of the least squares line for the linear relationship between relative

humidity (X) and moisture content (Y).

it. ~ Compute the value of moisture content given that relative humidity is 45%. (iii) Determine the

correlation coeflicient, r from the regression coefficients. 16 Marks
QUESTION 3
(2) In 60 tosses of a die, the following distributions of numbers on the uppermost die face, were
obtained. .
Number én | 1 2 3 4 5 ﬂ,
face of die -
| Observed | 12 8 11 12 15 km
~ frequency . \ B
Using x?test, determine whether the'die is fair, 6 marks

(b) Among the 300 employees of a company, 240 are union members, while the others are not. If 8 of
the employees are chosen by lot to serve on the committee which administers the pension fund.
Find the probability that 5 of them will be union members while the others are not? 6 Marks

(c) The number of hits on a certain university website follows a Poisson distribution with a mean rate
of four (4) per minute. What is the probability that fewer than three (3) messages are received in a

- period of 30 seconds? . . 6 marks

Page 1
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Cv_:.“.z,ﬂ_hvz : | Limit Theorem . Ny diatributed with .:.aw“__..... - OO,
() StatdContral Lim orem . normally dia . n
& (1) The lifatime of w battery In a certain applivation 18 hat & battery will last mone g, ez

hility { ;
and standard deViation o = 200 hours, (1) What Js the __.___Mu:..; " .<_=._..._< I betwoen 1350 and 10,

1800 haurs? (1) What 1s the probabllity that the lifet _ ;.._:..:.....ﬂ. .
hours? 0 % violate the slale Gmission,

() OF all the roglatered dutomoblles In & certaln state n z_.,.,..._.__._,_.;._,_.:: an emission test, Find tha
standard, Twelve automoblles me solected at ;:._:.:_, | 5 mnrks .
probability that fower than thiee of them violate the _.:__:_ ._:.:_ I mt/m (y) were measured for 50

(d) Molsture Content In percent by volume (x) and ...,:_z_::_% ._<__ I, b= 1, =004, 08,=19,
soll specimons. The means and standard dovintlons were £ = 11,1, _.._ o ba o= 085 Find the
The corrolation between conductivity and molsture were ._:.:_.___:::_: molsture content, (1)
equation of the least squares line for predioting soll eonduetivity In percent by volume fs 10,
Compute the value of soll conduetivity glven that moluature content In psre & Marks

'

v i

" QUESTION § 4 Marks
(%) (@) Differentinte between population and samples y 0 ka
(1)) Desoribe 3 typos of sampling mothods that you know, » Mar | i el

(b) Assume that the heights of 3000 1male students at a unlversity are normally ._.__,:__.:3._. With mes
172,72 om and standard deviation 7,62 om, If 80 samples conslating of 25 students cacly e
obtained, what would be the expected mean and standard deviation of the resulting swnpling

distribution of means if sampling were done (a)'with replacement, (b) without 3.::_:..‘:._&:_:.\
10 Murks

QUESTION 6
(0) (i) What do you understand by a point estimate? Mention 3 examples 5 Marks
(ii) Suppose that the following observations represent the number of Internet hours per veek by
20 FUOYE students:
400 500 500 525 - 50 6,25 625 650 .50 7,00

_ 725  7.75 8,00 8,00 800 825 850 8450 9,50 10.50 ,
Determine a named point estimate for the data, , 5 Marks
What, in your own understanding is the limitation of this estimate? 2 Marks

(b) The standard deviation of the lifetimes of a sample of 200 electrie light bulbs was computed 10 be
100 hours. Find (a) 95% and (b) 99% confidence limits for the standard deviation of all such

. electric light bulbs, 8 Mitrks
QUESTION 7 \
(a) (i) What are Biased and Unbiased ostimates? 4 Maurks

(i) Measurements of the diameters of a random sample of 200 ball bearings made by a certain
machine during one week showed a mean 02,09 em and a standard deviation of 0,107 ¢m,
FFind (a) 90% and (b) 99.73% confidence limits for the mean diameter of all the ball bearings,
. . 8 Marks
(b) In 40 tosses of a coin, 24 heads were obtained, Find (a) 95% and (b) 99% confidence limits for the
proportion of heads which would be obtained in an unlimited number of tosses of the coln,
"8 Marks

B i 1t oy o atrn 4

.>;_: _:,:.__5_..__:::,:.H;.r:.\‘r_.,_c

| | Page 7
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mﬂ—w —v &_ ‘
ERAL UNIVERSITY OVYE-EKITI g

AGRICULTURAL, >zw>amc5< OF ENGINEERING
2015/16 SEG ORESOURCES ENGINEERING DEPARTMENT \
19 SKLCOND SEMESTER EXAMINATION ,

LEVEL: 300

() Define th wi ; :
(iv) mﬁzmﬂwo__oi_:m terms: (i) Statistics (ii) Weighted sampling (iii) Stratified sampling
The lifetime. ) . (6 marks)
rwvw\:oca_m%h”_ﬂw ofa cmzn_‘.v. In a certain application is normally distributed with mean p = 1400
e ool standard ao,;m.ﬁ._o: g =200 hours. (i) What is the probability that a battery will last
an 1800 hours? (ii) What is the probability that the lifetime of a battery is between

_:8 and 1550 hours? (6 marks)

(¢) In mo tosses of a die, the following distributions of numbers on the uppermost die face werc
obtained.

Number on face of die 1 2 3 4 5 |.-M| 6 1’

Observed frequency 12 8 11 12 13 ‘ 2 f

" Using x° test, determine whether the die is fair. (8 marks)

QUESTION TWO (2) m

(a) The following data show the relationship between humidity and moisture. Obtain the
equations of the least squares line for the linear relationship between humidity (X) and
moisture (Y). Compute the value of moisture given that humidity is 55%. (10 marks)

X 46 |53 37 [42 [34 |29 [60 |44 |41 48 Tw To,
12 14 11 13 10 8 17 12 10 15 TV. TuL

<

.

(b) Moisture Content in percent by volume (x) and conductivity in mS/m (y) were measured for
50 soil specimens. The means and standard deviations were X = 8.1, §, =12, j =
30.4, &, = 1.9. The correlation between conductivity and moisture were computed to be r =
0.85. Find the equation of the least squares line for predicting soil conductivity from
moisture content. (ii) Compute the value of soil conductivity given that moisture content in
percent by volume is 10. (7 marks)

(c) The number of hits on a certain university website follows a Poisson distribution with a
mean rate of four (4) per minute. What is the ptobability that fewer than three (3) messages

. are received in a period of 30 seconds? (3 marks)

| .
QUESTION THREE (3) |
. (a) The regression equations were calculated from a given set of observations for two random

.

variables are:

: x=-04y + 6.4
y = —=0,6x + 4.6,

CamScanner
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; (10 marks)
_ Calculate the means %, ¥ and the correlation coefficient, I- . 8.8 ey, At

. ; a1 ard deviation of 2.6 hours.
(b) The life of a drill bit has a mean of 16 hours and stand - bit lasting for (i) more than 20

a normal distribution, determine the probability of a samp (5 marks)
hours (ii) less than 14 hours. . ) o o4 violate the state
(c) Of m__A ,W._m registered automobiles in a certain state n Z_mnqﬂ_w.cq__mﬁm.o b aHiSEEA test,
emissions standard. Twelve automobiles are mo_ooﬁ.a at E:mo“ Mw_d (5 marks)
Find the probability that fewer than three of them violate the standard. :

CamScanner

-

QUESTION FOUR (4) : i 0 male
Suppose that Table 1 is a frequency distribution of the random sample of the weights of 10
students of all 1546 students at Madonna University.

Class Weight (kg) | Frequency
60 — 62 5 :
' 63 - 65 18 :
66 — 68 42
69 -171 27
; 72 - 74 8 ‘
| o ‘N =100 't |
(a) Compute (i) Mean (ii) Variance (iii) Standard deviation (iv)Mode (v) Lower quartile (vi)
50" Percentile (vii) Inter-quartile range. (10.5 marks)
(b) From the result obtained in (a), find the (i) 95% and (ii) 99% confidence intervals for
estimating the mean weight of the University students. (9.5 marks)

QUESTION FIVE (5)
(a) What do you understand by the following terms as applied to Engineering Statistics: )
Point estimate, (ii) interval estimate (iii) hypothesis, (iv) Null hypothesis (v) Power of a test.

: (7.5 marks)
(b) A survey of 1013 out of the U.S. population was conducted to estimate the proportion of the

populace who believe in the continuation of an affirmative action program. Out of these
people, 537 believed that affirmative action program should be continued.

(i) What is the point estimate of the population proportion of successes? (5 nearks)

Qcm.ms.z::nEmuouc_mmo:Ec_uo:mozo;:ooommommﬂw oo:mao:on Eﬁoz.\m_oﬁ.ooﬂxv «Nm
* marks) ; '

QUESTION SIX (6)

In the past a machine has produced washers having a mean thickness of 1.27 cm. To determine
vhether the machine is in proper working order, a sample of 10 washers is chosen for which the
nean thickness is 1.35 cm and the standard deviation is 0.0762 cm inches. Test the hypothesis that
he machine is in proper working order using a level of significance of (a) 0.05, (b) 0.01. (20 marks)

YUESTION SEVEN (7)

.sample poll of 100 voters chosen at random from all voters in a given district indicated that 35%

"them were in favour of a particular candidate. Find (a) 95%, (b) 99% and (c) 99.73% confidence
nits for the proportion of all the voters in favour of this candidate. (20marks)

xami

i

na
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of 1 % rejects. Jf a random sample of 5

7) Jess than 1%0 (2)

2mes products with an average . ,
£ \\QQ.Q 5 o reject, (s

. 174 ‘“M.W\«\.QW\NM\\F\VT..\-\Y( - \.\§
R] 4 i e . I ; 14175 (1
CJ A 2 e 1 determine N.‘mwnmaum&\é\ thal 1t €97 i (10 marks)
so— pements 15 L2KGTL, e avists
RS- ‘ vl e stale emnissions

o . o  cene i Nigerz 197 violzle _.r .4 the
oy OF 2]i the registered automobiles n 2 certzin stzle in itiE~ oo a0 emission 1est. Find the

= - & O - .
candzrd. Twelve zutomobiles zre selected at random 10 W & (5 marks)
hat few tree of them viclate the sizndard.

4 2 mean breaking

anufactures claimed
level of

DA vt of the bre showe
{2} A 125t of the breaking strength of 6 ropes manufzctured by # company =

= dard deviation of 120N/min?, whereas Sn. matiaciis
/mm® Can we support the manufacturer’s claim 21 2

(12 marks)
(% marks)

.
.

QUESTION SIX . ‘
Suppose that the heights 100 male students at FUOYE represent 2 random sample of the wn._m“”..m ol
500 students 21 the University, the sample mean being 171.32 cm and the standard deviation

i SIuUGENS

744cm. Find: ~ ‘
ence intervals for estimating the mean height of FUOYE university students. :

(10 marks)

an heicht of FUOYE university students.
(10 marks)

%, confidence intervals for estimating the me

QUESTION SEVEN
(2) The following regression equations were obtzined from a correlation table:
Y=0516X=33.73, X=0.512Y = 3252

ind th e of (i) the correlation coefficient,

(iiy  the mean of X’s and

- (iii) themeanof Y’s. (10 marks)

(b) The regression equations calculzted from a given set of observations for two random variables
srex=-04y+64andy=06x+4.6

Calculate i x
(i) 7. and
(10 marks)

(im) r
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Attempt all questions

L-ESTION ONE

It 1S assumed a large numbers of sweet are inade of two types A and B. Type A contains 70%
sugary and 30% sour ones, while type B contains reversed percentages. Furthermore, suppose
that 60% of all sweet jars of type A and a jar of unknown type are presented for selection. If a
sugary one was selected, which one of the two types (A and B) was offered? (20 marks)

QUESTION TWO

a. What do you understand by Statistical inference? (2 marks)
b. Differentiate between point estimate and interval estimate. (4 marks)
2
|

State the general equation for a confidence interval for a population proportion. {
P\Jv’vl‘ai‘,v‘lm Qtt" m‘(rfg V vl

c

miarks)
d. Under what conditions can you usc a ¢ distribution. (2 marks)

e. Derive the formula for t distribution from the principle of te z score of sarnp‘dn%: )

distribution. (10 marks)
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