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!!! The ftequency table below shows the comPressive strength of concrete cubes

results.
a) Constxuct a histogram.
b) Calculat€ mean and median.
c) Calculate the varianc€ and the Standard Deviation.
a; Calculate the percentage ofthe compressive strength results <34.3 N/mm'.

(20 marks)

Q2: Batches that consist of 55 concrete blocks from a production process are checked

for confonnance to building requirements. The mean number of nonconfomring

concrete blocks in a batch is 4. Assume that the number of nonconforming concrete

blocks in a batch. denoted as X, is a binomial random variable'
(a) What are n and p? (b) What is P(X S 2)? (c) What is P(X < 53)?

(20 marks)

!l$ The diameter ofa shaft in an optical storage drive is normally distributed with
'mean 0.2508 inch a.nd standard deviation 0.0005 inch. The specifications on the shaft

are 0.2500 + 0.001 inch. What proportion of shafts conforms to specifications?
(20 marks)

Q! The analysis of cement sample for a concrete mixture is summarized by

conformance to specifi cations.

Chemical conforms

Yes No

Physical Conforms Yes 30 I

No

Year: 2d

Time:3 honrs

Datet !6 n|l4

35 - 35.93l - 31.9 32 - 32.9
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(a) Ifa cement sample is selected at random, what is the probability that the sample
conforms to physical requirements?
(b) What is the probability that the selected cement sample conforms to physical
requirements or to chemical requirements?
(c) What is the probability that the selected shaft either conforms to physical
requirements or does not conform to chemical requirements?
(d) What is the probability that the selected shaft conforms to both physical and
chemical requirements?

(20 marks)

@Aircrew escape systems are powered by a solid propellant. The buming rate of this
prop€llant is an important product characteristic. Specifications require that the mean
buming rate must be 50 cnr./s. We know that the standad deviation of buming rate is 2
cm./s. significance level of 0.05 and. The selected random sample size n: 25 and
obtained sample average buming rate of X-= 51.3 cm/s. What conclusions should be
drawn?

(g) Test the hypothesis Ho: p = 50 versus Ha: p # 50 using o :0.01

(!)Test the hlpothesis Ho: p = 50 versus Ha: p I 50 using a : 0.05

(20 marks)
@ The diameter ofa concrete pipes manufactured for a waste line is known to have a
normal distribution with o : 0.1 cm. A random sample of size 8 yields an average
diameter of 30 cm.

a) Find a 95% two-sided confidence interval on the mean pipe diameter.
b) Ifthe bound of error in estimation E is one-half of the length of95% CL, find

the value of samole size? (20 marks)
a+ii.lr arjtJ t cirr

or Z=J or Z=
(!r-i)-(h-pz)

t-tdi . o;
.J nr nz

o /,li

EGi - i)'fi o
; p=t!z"G-2_

P(x = x,) = Ov'<t - v>*' ;P(x = x) =

lzo/2o12fl = l---;-ltE J

P = 2lr - O(lzl)l
P=r-0(z)
P = @(z)
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0.95rs43
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0.999963

Page | 2



Q1)
The Answer

60

50

40

30

20

10

0

^"on = x=ff=

d

g

6507.7 5

b
Class fa fixi ki -u\2 fi Fi

3l -
31.9

30 31.45
943.5 110.592

0.153845

32.9
45 32.45

7460.24 38.088

0.230769
33-
33.9

33.45

0.282051
34-
34.9

40 34.45
1378 45.656

0.205128
35-
3s.9

25 35.45
885.25 108.16

0.128205

I= res t = 6507.75 ) = 303.848 )

195 = 33.37



median = a +Z-" Aln
1aq
---lJ

medidn = 32.95 * -=, 1 = 33.36

c)

^, Qi-n2fi 3cB.A48

Standard deviation = fz = JiJ36 = 1.2a8
d)

P(x < 34.3) oriull'tilJl.
. rrp-n1pt=a+---a

'tqqn - 1?n
34.3 = 33.e5 +# (r)

r44
p =;; = 0.738 * TSVor7)

c.'l-L"J {UJ. rl
P(x < 3g.s) =Areaof 

Histogtlmless than34'3
EOCAI Lfeq

_ asls + a.h + \13 + L2f2 + L:.fI
E7i-

r1x a 39.5.y = 
1'30+ 1* +s + r * 55+0.35'40 144-l-les 

-=iO3=0zge 

- z+e6

a2)

The Answer

(a) What are n and p?
n=55 , p: 0.072
(b) What is P(X S 2)?

p(x < z)= I (tj) fo.rr)*(1 - 0.022;ss-,
x

= 0.0164 + 0.07 + O.t467O = 0.233L
(c) What is P(X < 53)?
P(x < s3) = 1- p(x . z) = r- 0.2331 = o1,66e



a3)

The Answer

/
P(0.248s < x< 0.2515) = pl.\

P(0.2485 < X< 0.25t5) = p
0.2485 - 0.2500

0.248s - 0.2508

0.0005
<z<

=P(-4.6<Z<t.4\:P(Z<
: 0.91924 - 0.0000 = 0.9t924

<z<

=P(-3<z<3)
=P(z<3)-P(z<-3)
= 0.99865 - 0.00135
: 0.9973

0.0005

t.4)-42<-4.6)

0.2515 - 0.2508

0.2515 - 0.2500
0.0005 0.0005

a4)

(a) Ifa cement sample is selecied at random, what is the probability that
the sample conforms to physical requirements?

?1
e(e)=fr=s.s6
(b) What is the probability that the selected cement sample confomrs to
physical requirements or to chemical requirements?

??
r(a)=fr=6.e1

?n
P(AnB)=fr=o.es
P(A u B) = p(A) + p(il - p(A n B) = o.s4

Specifications



(c) What is the probability that the selected shaft either conforms to
physical requirements or does not conform to chemical requirements?

P(Au B') =?
7

P(AnB')=-=0.055
5b

.5P(B')=*=s.139
p(AuB')=0.85+0.138-0.05s=0.s42f (A e B) = .-1 V-".oJJ--,,i
(d) What is the probability that the selected shaft conforms to both = a , I8 5
physical and chemical rcquirements?

30
P(A^B)=g5=O.ge

q5l

a) Test the hypothesis Ho: ;"r 
: 50 versus IIa: p I 50 using c = 0.01

n=25

t = 51.3

o=2
a) Test Ho: p = 50

H;p*50
a = 0.01

Critical region
Critical region

-z"n-_2.5 O zap=2.:,5

z =T! - s19-s0 =! -- z.zs .'. reject Ho-/6 -/JB u+

b) Test the hypothesis Ho: p = 50 versus Ha: p # 50 using c = 0.05

Acceptance
regron



l. Thr paiam€rE of iltcrcst ir F., dE 6can burning rate.
2. Ho: p, = 50 centiDr€tcn pet gccond

3. H;p,* g)cer ineter per second

4. o = 0,05

5. Th€ r€st stdistic is

i-p6
- qlt6

6 Rcj.ct ..'o ift > L96 or ifzg < - 1.96. Note thsr this resuhs ftqn srep 4 wherr se
lpcciicd a = 0.05, ad so thc boundarics of th€ critical r€gion ar€ at 20r2j = 1.96
ard -zoo2r = -1.96.

7. Computations: Sincc i = 51.3 ondo :2"

5t.3 - 50

^=-- = 1.25
2/V2s

& Corclusiou: Siace zo = 3-25 > 1.95, vr lrj.cr do: |r : 50 rt th€ 0.05 la/.| of
significgrEe, Statcd morg conplctcly, s€ coiclud. that tb€ nrc.n burninS rrrc dif-
fc$ ftom 50 centinet€rs per sccon4 based on a saEple of25 maasurerrFnls. In
fact, there is stsong evideocc that tbe meen burliag rate ejcccds 50 ceotimeters
per serond.

a6)

n=8

t=30
o=0.1
a)

zo/r=t'""

e=rotr.eos= G:iil'#I
b)

E=v2=0.069s

tt=iil,h

n =, 
I 

-. 
r..= (!4!i*acj'dr*!Fjrb-.,,*j


