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PART A

el The number of pounds of steam used per month (January -J*") by a chemical plant is
thought to be related to the average ambient temperature (in" F) for that month. The past

year's usage and temperature are shown in the following table:

Tabte Ql : The number of pounds of steam used per month

Month Temperature, x Usage/1000, y
Jan 2l r85.79
Feb 24 214.47

March 32 288.03

Aoril 47 424.84

Mav 50 454.58

June 59 s39.03

nnn
Zxi =233, lyi =2106.74, Zxiyi =92,765-08,
i=l i=l i=l

n2
Zxt =10,231,
i=l

(a) Sketch a scatter plot for the data above.
(2 marks)

(b) Calculate the sample correlation coefficient and interpret the result.
(2 marks)

(c) By using the least square metho4 estimate the regression line. lnterpret the result.
(7 marks)

(d) What is the estimate of expected steam usage when the average temperature is 10 h.
(1 marks)

(e) Test the intercept whether it is not equal to - 8.3 at 1% level of significance.
(8 marks)

Q2 (a) State the definitions of Type-I and Type-II error?
(2 marks)

(b) A company management claimed that the average maintenance cost in this year for

SME indushies will be more than RIl6500 per month. A random sample of 100 SME

industries has an average maintenance cost of RM3650 per month. The standard

deviation of the population is RM470. At significant level of 5%o, test the company

management claim that maintenance cost in this year will be increased.
(8 marks)

!'rr' =841,161.928
i=l
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(c) There are two 'Hofz, Piz,za' outlets that run their business in Batu Pahat. The top
management wanted to compare the delivery service that the two outlets had done.
Their time of delivery (in minute) was recorded and measured as below:

Table Q2(c) :HotPizza

Outlet A Outlet B
sample size I4 24
sample mean 85 74

sample standard deviation L2 9

Test the claim that the mean of delivery time between outlet A and outlet B. (Use 0.1

level of significance). 
(10 marks)

PART B
Q3 (a) The probability distribution function for the random variables X is given in Table

Q3(a).

Table Q3(a): Probability Distibution Function

Find
(i) the value of ,t
(ii) the cumulative probabili$ distribution, F(x)

iiiil the value of E (.X), n (*l ndthen by using these values, evaluate E [(X + Dzl
(iv) the value of l/ (4X + l)

(15 marks.p

(b) The length of timeXin seconds has probability density function as below :

Irlle-t't, o <.r < oo/(r)=is ".-
lo, otherwise

(i) Show that{x) is a pdf.
(iD Find P(-l < X <2).

(5 marks)

Q4 (a) A trading company has l0 computers that trades on the Kuala Lumpur Stock
Exchange (KLSE). The probability of a computer failing in a day is 0.08 and the
computer fails independently.
(i) What is the probability that the all ten computers fail in aday ?
(ii) What is the mean number of computer fail in aday ?

(5 marks)

x -3 6 9

P(X: x) k
I
2

I
3
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(b) The number of flaws in a plastic panels used in the interior of automobiles has a mean

of 2.2 flaws per square meter of the plastic panel.

(i) What is the probability that there are less than 20 surface flaws in 10 square

meter of plastic panel ?

(ii) Calculate the mean and variance for the flaws in 100 square meters of plastic

panel.
(6 marks)

(c) Suppose a certain manufacturer thermometers that are supposed to give readings of 0
degrees at the freezing point. A large sample was been tested and find that the mean of
the sample is zero degrees with a standard deviation of one degree and that the

disfribution is bell-shaped. If one thermometer is randomly selected what is the

probability that the rcading at the fr,eezing point is
(i) at most 1.32 degrees
(ii) between -0.3 and 1.02 degrees

(9 marks)

e5 (a) The compressive strength of concrete is normally disfiibuted with mean 2500 psi and

standard deviation is 50 psi. Find the probability that a random sample of five
specimens will have a sample mean diameter that falls
(i) in the interval from 2499 psi to 2510 psi
(ii) less than 2550 Psi
(iii) at least 2450 with the new sample which is ten

(10 marks )

O) The elasticity of a polymer is affected by the concentration of a reactant. When low

concentration is use4 the true mean elasticity is 55, and when high concenffation is

used the mean elasticity is 60. The standard deviation of elasticity is 4, regardless of
concentration.If two random samples of size 16 are taken, find the probability that

(i) mean high concentration is mole than 58

(iD mean low concentration is less than 54
(iil) mean high concenhation is higher than mean low concentration.

(10 marks)

e6 (a) The quality control manager at a television factory needs to estimate the mean life of a
large shipment of television. The process standard deviation is known to be 100 hours

and assumes that the shipment contains a total of 200 televisions.
(l) Determine the sample size needed to estimaE the average life to witttin 20 hours

with99oh confidence.
(iD Find the 98% confidence interval of the population mean life of television in this

shipment if the random sample of 27 televisions selected from the shipment

indicates a sample average life of 290 hours-
(7 marks)

(b) (D A group of research student wittr 14 academic staff and 17 adminishation staff
involve in a study to find mean of attendance time in January 2009. The mean

time of afiendance recorded by academic staffwas 9.2 and the standard deviation

was 1.3. While, the mean time of attendance recorded by administration staffwas
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7.9 andthe standard deviation was 1.5. Construct a95%o confidence interval for
the difference between means time of attendance record by academic staff to
administration staff. Assume that the population variances are equal but unknown.

(ii) Table Q6(bxii) shows the price of laptop (in RM) from a selected sample of
computer shop.

Table Q6(bxii) : Probability Distribution Function

r599 1699 | 1799 1899 1999 | 2099 2299 2499 | 2699

Find the 98% conhdence interval for the variance of the laptop price. Assume that

the population is normally distributed.
(13 marks)
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Formuhs

,ij,t,, =1, E(x)=lxp(.r), Ltft> &=1, E(x)= f-xp(x) dx,var(X)=E(x2)-IE(x)1"
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z= (X,- X.)-(!r__tt),: Io? o?I---:+ 
-Int n2

(x,-xr)-(P,-Pr),7 =
lt7ls,- s.-
lL+ 2

'll '' n2

V =flr+nz-2,

T= Wwhere'=ffiffi!i- ", nr-l nr-l

stt

(n-l)sz . oz . (n 
-l)sz with v = n-l degree of freedom

)(ip., Ir-olz."
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r<
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SSE: Syy- F1S,y,

ssE

MSE: 
-, 

T:
n-2

- tn-z

Br- ton," JMsE/s- < 9, < Br* ton.u

Bo- ton., JtvtsEltl, +72 /s-) < flo < MSE(l/n +i2lS-)


