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SECTION A

Instruction: Please answer ALL questions in this section.

Q1 (@ Identify the type I error and the type II error that correspond to the given
hypothesis below:

(i) The mean score of 1Q test is less than 95
(3 marks)

(i) The mean amount of soya bean drink in cans is equal to 325 ml.
(3 marks)

(b) UTHM has organized a physics quiz for secondary school in Batu Pahat. In
the Physics quiz, the sample sizes of two parts are 10 students. For part 1,
the mean score was 35 with standard deviation of 2.5. While, for part 2, the
mean score was 24 with standard deviation of 2.1. Test the difference
between the performances of the two parts using 0.01 of significance level.
Assume that the variances of population are unknown but not equal.

(14 marks)

Q2 Quality engineers in an automotive company are trying to identify the key predictors
of engine knock. They consider the air-fuel ratio (AFR) variable as one of the most
significant factors. The engineers collect data from 13 randomly selected engines,
all running on petrol with an octane rating of 95. The data is recorded in Table Q2.

Table Q2

AFR Knock

13.9 83.7

13.8 84.0

13.7 84.1

13.8 84.2

13.9 84.4

15.2 88.4

14.9 89.4

15.3 90.1

15.2 90.2

14.8 90.5

16.1 93.0 —
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(a) Using an appropriate plot, determine whether relationship exist between
the response variable and the predictor.
(4 marks)
(b) Using the method of least squares, estimate the regression line in Q2
@.
(8 marks)
(©) Test the slope, ;=2 at 5% level of significance.
(6 marks)
(d) Estimate the knocking when the AFR is 19.
(2 marks)
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SECTION B

Instruction; Please answer THREE (3) questions from FOUR (4) questions provided in
this section.

Q3 (@ Let the X is a continuous random variable with the next probability density
function
k(2x® +5) ; DS x52
J6)= ,
0 , otherwise
@) Evaluate value of £
(2 marks)
(i) FindPO <X <1)
(2 marks)
(b) Given that the distribution function for a random variables Y is as
g , ¥<0
y , 0<y<2
8
Fy)= =<
y? , 2sy<4
16
C 1 3 y>4

(1) Find the probability distribution of y.

(4 marks)
(i)  Find the probability of y is larger or equal to 1 but equal or less
than 3
(6 marks)
(iii)  Find the probability of y is larger than or equal to 1.5
(6 marks)
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Q4 Solid Mechanics quiz consists of 10 questions were given to a group of students. Each
question has 4 choices. Grade A is given to the students who managed to get 80% marks
and above. According to the compiled data, 45% of students managed to get grade A.

(a) Calculate the probability that exactly 3 of a random sample of 5 the students

were grade A?
(6 marks)

(b)  Calculate the probability that not more than 7 of a random sample of those 15

students were grade A?
(6 marks)

(c)  Among the candidates, one student has not studied and decided to guess the
answers to every questions. Find the probability that the candidate will get grade

A in the quiz.
(8 marks)

Q5 (a) Explain this formula: e = |X — u]
(2 marks)

(b)  An electrical firm manufactures light bulbs that have a length of life that is
approximately normally distributed, with mean equal to 800 hours and a standard
deviation of 40 hours. Find the probability that a random sample of 16 bulbs will
have an average life of less than 775 hours.

(8 marks)

(¢) Two independent experiments are being run in which two different types of
paints are compared. Eighteen specimens are painted using type A and the drying
time in hours is recorded on each. The same is done with type B. The population
standard deviations are both known to be 1.0. Assuming that the mean drying
time is equal for two types of paint, find P(X, — X5 > 1.0), where X, and Xp
are average drying times for samples of size n, = np =18.

(10 marks)
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Q6 (a) A sample of 125 pieces of polymer filament had mean breaking strength 6.1
N and standard deviation 0.7 N. A new batch of filament was made, using
new raw materials from a different vendor. In a sample of 75 pieces of
filament from the new batch, the mean breaking strength was 5.8 N and the
standard deviation was 1.0 N. Find a 90% confidence interval for the
difference in mean breaking strength between the two types of filament.

(6 marks)

(b) The melting temperature of a certain copper alloy is estimated by taking a
large number of independent measurements and averaging them. The
estimate is 370 °C, and the uncertainty (standard deviation) in this estimate

is 0.10 °C.
(i) Find a 95% confidence interval for the temperature.

(4 marks)
(i) What is the confidence level of the interval 37 + 0.1 °C?

(4 marks)

(iii) If only a small number of independent measurements had been made,
what additional assumption would be necessary in order to compute a

confidence interval?
(2 marks)

(iv) Making the additional assumption, compute a 95% confidence
interval for the temperature if 10 measurements were made.
(4 marks)

END OF QUESTIONS
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FINAL EXAMINATION
SEMESTER / SESSION : SEMESTER 1/2018/2019 PROGRAMME : BDD
COURSE : ENGINEERING STATISTICS COURSE CODE: BDA 24103
EQUATIONS
» P(X<r)=F(@) u=E(X)=Y X,P(X,)
aliX;
S P(X>r)=1-F(r)
& P(X<r)=P(X<r-1)=F@-1) o =Var(X)=E(X*)-[ECDO]
$ P(X=r=F@)-F(r-1 E(X*) =Y X, .P(X,)
allX;
P P(r<X<s)=F(s)—-F(r) N
¢ Pr<X<s)=F(@)-F(r)+f({) % E(@X+b)=aE®x)+b.
$ Pr<X<s)=F@E)—-F(r)+f()-f(s) < Var(aX +b) =a’ Var(x)
¢ Pr<X<s)=F(s)—F(r)—f(s)
* f()=1.
@ [f)de=1.
b
& Pla<x<b)=Pla<x<b)=Pla<x<b)=Pla<x<b)=[f(x)dx

(a) | P(X zk)=from table

F(x)=P(X <x)= j f(x) dx for —n<x <.
Ze () | AX<k)=1-PX k)

H=E(X)= j.x - f(x) dx © | Px<k)=1-P(Xzk+1)

@ | PX>B=PX2k+D

o =Var(X) = E(X*)-[E(XD)]
® (© | X=BD=PX2F)-PXzk+])
E(X*)= [ f(x)dx

- ® | Pk=X<D)=P(X2K)-P(Xzl+1)

o= Sd(l) =4/ var (-‘Y) Plk<X <)=P(Xz2k+1)-PX=z])

(2)

M) | PE<X<D=PX=zB)-PXz1])

(@) | PE<XsD=PXzk+)-PXzI+])

S S——

i
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EQUATIONS
Binomial Distribution

Fasmula PX= x)=_____.___n! s pE g g

‘ xl-{m—x)!
Mean H=np
Variance 0’2 =npqg

Poisson Distribution
Formula L@ s

KX =z)=2—"£ x=0,L2
x!

Mean H=n
Variance cl=u

\Turmal Distribution
Formula P1 7 —u :

g J
Poisson Approximation to the Binomial Distribution
Condition Use if =30 and p=0.1
Mean u=np
Normal Approximation to the Binomial Distribution
Condition Use ifnis large and #p =5 and ng =35
Mean H=np
Variance 2
o _=#pq

Sampling error of single mean : e=

Population mean, =

Sample mean, is x =

;-_ﬂ|.

4

3x

n

Z-value for sampling distribution of *rBZ= ‘l,l_ ~~N |
/ o/\n N H > -
Xi—Xx2 X1=X2
o =of\n
; N r—p
_— N( 2) P(’c—n:w'} Pl Z> H
X H_.O_ o
b |
g Se—
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Coniidence Interval ol Siigle Mean

' 'z ()Y
Maximum error - E=Z QD(—O——) . Sample size : ,,=( d!;g'( )J

Jn.

@) 7 =30 or o known
(1) o is known : (.?—ZGF,I(O'/'J;)-(ﬂ<f\’+:ﬂi2(0'f' \/;))
(i) o isunknown: (f —Zgi (s / \/;)< H<X+ :a;z(s / n))
) 17 <30 andc unknown

(EE —taltgg‘,(s/\/;)<,u<.?—,Lfd/l‘,(s/\/;)) tv=n-1

Confidence Interval for a Difference Between Two Means

(a)  Z distribution case
- _ o 2 o 2
@ o isknown: (¥, - %, i;m{ J_+_2J
noooH,
-['S 2 s b
(i) o isunknown: (¥, —%,)+z,, - +22
x 111 112
(b) t distribution case

@ =y, o =05 (gl—‘?l)ifailv(

§ s e 2). .,
(i) no=n,. 0, =0, (:(1w.\fz)iz‘a_gz‘viS'!J Vol v=2n-2
7
2 2
5 (n,=Ds7 +(m, =1)s7
. 4, —2
L SRV 1 ff LIS P N
(i) om0 =05 XX )EL,5, I+I rv=m -2
2 )
v 2 2
s lm —Ds” +(n, —Dsy
7 m+n, =2
2 2
. O 5 8,
(i) m=Em. ot 20 (F—%) .| [+ L=
H M &
7,
n—1
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n—1)s -1
(n - )s z (n )s” N
.Zafz,v ;'/1~al 2v
Confidence Interval for Ratio of Two Population Variances
52 1 o7
é Jarpz2 = o3 = —]_—fmw:v w iw=m—land v, =n,-1
Case ‘Variances Samples size Statistical Test
A | Known my.7, 230 z (X, —X,)—(a— )
Tesr — = =
Oy 5
y P?g
B |Known ny.m, <30 7 _E-X) -G —s)
Fizsr 612 +_Qi
V2, m
C | Unknown .1, 230 - (X, - X)) —18)
Texr
D | Unknown (Equal) ny. 1, <30 T = (X, —X,)—(n —4n)
Faxz 1 1
SI-' E ;— iz 7
1 2
V=75 +7, —2
E | Unknown (Not equal) | n, =n, <30 I, ={:f1 —X,)— (g, — it,)
2(s3 +53)
#
v=2(nr-1)
F | Unknown (Not equal) | m,.m, <30 (X, —X,)— (1, — 44)
- 1}‘6‘.‘1’ = —2 a-
S5
[-’S": S;“ ‘}I
1 _‘—+.—'-
\ls nl ]J: i
BiG
k,nz EAS X n: J
n-1 n-1
10
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Simple Linear Regression Model

(1) Least Squares Method

=1 =1 A

n

. — 2 = 2 1 2 ’
S\:\‘.:Z(A‘i -X) :in —;I—(in} ,

i=1 i=1 =}
n , n " 1 ( n 2
Sy=2. =¥’ =23 — —kZJ’f
=1 =1 AE]
and n = sample size

Inference of Regression Coefficients

(» Slope
. SE
SSE= Syy— B,S, . MSE= 55 -
’ n—4
(i)  Intercept
ﬁo - ﬁc

Tiest =

JMSEQ/n+%2/ Sxx)
Confidence Intervals of the Regression Line
@ Slope. B,

By a1 N MSET Sx < f5, < B, +1o/2,MSE 1 Sxx .

where v=mn-2

(i)  Intercept. f,

By —11ny | MSE L
- V n o Sxx

where v=n-2

The model: y= ﬁo + [?lx
~ Sxy a s R .
B, :E-_ (slope) and S, = ¥— f,X. (v-intercept) where
XX

)

S5 =3 (%P0 -F) = 2, —E(i-’e

fest

( x ) <fB, < BQ G A MSE(1

léx“ﬁc

JMSE/S,,

Coefficient of Determination, r ~.

2 _Sw-SSE_, SSE

Syy Syy

Coefficient of Pearson Correlation, r.
Sxv

e A Sxx - Syy
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