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QL. ({a) Determine A7 where

1 1 -1
A=1]-3 2 =1
3 -3 2

(10 marks)

(b) A corporation wants to lease a fleet of 12 airplanes with a combined carrying capacity of 220

passengers. The three available types of planes carry 10,15 and 20 passengers, respectively.
(i} Identify the variables z,y and z.

(ii) Write down the corresponding linear system and find the system’s solution set S

including the real parameter ¢ € K.

(iii) Find how many of each type of plane could be leased by finding all positive solutions.

(14 marks)

¢) Suppose a large box contains 10% defective fuses. Assuming a binomial distribution, find the
g

probability that in a sample of eight fuses, either three or four fuses are defective.
(8 marks)

(d) Calculators in the CIT shop come in three varieties, Sharp, Casio or TI. Of all such calcu-
lators, 52% are Sharp, 38% Cusio, and 10% TI Further it is known that 3% of all Sharp

calculators are defective, 1% of Cusio are defective, and 2% of T are defective.
(1) Represent this information in a tree diagram.

(ii) Find the probability that a calculator chosen at random is a Sharp or a T7 calculator.

(iit) Find the probability that a calculator chosen at random is defective.

(iv) A certain pocket calculator is found to be defective in the CIT shop.
Find the probability that this defective calculator is a Sharp.

(10 marks)
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QL. (e) A Reliability Block Diagram is given for two systems Sy and Sp. Determine P(S1) and
P(85) and hence identify the most reliable system where the reliabilities P(A)=0.8, P(B)=0.9
P(C)=0.7.P(D}=0.6 and P(E}=0.9. Carefully show all steps and intermediate calculations.

{8 marks)

Q2. (a) (i) Apply only the Gauss-Jordan Method to solve the system of linear equations

r + oy - z = 1
x + 2y - 2z = 0
-2 + ¥y + z = 1.

(i) Verify y using Cramer’s Rule.

(12 marks)

(b) Daily electricity power consumption in an office block is normally distributed with a mean

of 8000EW and a standard deviation of 1200kW. Determine the proportion of days when

the consumption of electricity is
(i) greater than 8804kW
(ii} less than 5000kW
{iii) between than 5600kW and 9500&W7
Determine o if consumption is in the interval 8000 # v, on 90% of days.

(13 marks)
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Q3. A sample of 50 ball bearings was taken from the production of machine A and their diameters

{in cm) where measured to give the following distribution.

r 10.60-0.62 |0.63-0.65 |0.66-0.68 |0.69-0.71 |0.72-0.74 |0.75-0.77 |0.78-0.80
f 2 5 3 16 14 4 1

(a) Draw an ogive using upper and lower class boundary values along the horizontal. Hence
determine the median.
(7 marks)
(b) Set up a table indicating the class marks. Use ONLY the assumed mean method to determine
the mean and standerd deviation.
(8 marks)

{(¢) Find the mode for the above distribution.
(5 marks)
(d) A second sample of 100 ball bearings was taken from machine B, giving a mean diameter
of 0.68cm with standard deviation of 0.04cm. Compute the coefficient of variation for each

machine. Which machine has the greater variation?
(5 marks)



CIMC2/IP2 Maths, Autumn 2013, Page 5.

Q4. In order to monitor the quality of a production run of alumininm bolts, 8 samples, each containing
4 components, are taken at random and their diameter lengths are measured correct to the nearest

0.1mm and tabulated as foliows:

Sample 1 2 3 4 5 6 7 8
79.4 82.2 7.7 79.2 71.2 81.7 81.8 80.2
79.9 80.1 75.1 79.4 72.0 79.9 81.8 80.2
81.9 81.3 72.3 80.8 72.1 78.2 90.3 77.3
80.8 81.4 30.9 79.8 71.3 70.2 81.9 79.3

Means T; 8.50 81.25 Ia 79.8 &5 Tg Ty 79.25
Ranges w; 2.5 2.1 wa 1.6 Ws wWe Wy 2.9

(a) Give two scenarios when a process should be stopped based on analysing consecutive sample

Heans. (4 Marks)

(b} Use sample 6 to set up 95% confidence intervals for the population mean. Comment briefly

on what yvour answer mearnts.
Y (6 Marks)

(c) Calculate the remaining sample means 7; and ranges w;. Find the grand mean ¥ and the
associated ouler and inner control limits. Hence set up a control chart for the sample means.

State, giving reasons, whether or not the process is under control.

(15 Marks)
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