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SECTION A [40 marksj 

Al. Write short notes on the following terms: 

(a) Quality, 
(b) Statistical Process Control, 
(c) Process capability, 
(d) Rel iabi 1 ity function. 

A2 . In a certain bottling industry, the qua li ty control inspector recorded the 
weighl of each of the 5 bottles selected at rand01n during each hour of 
four hours in the morning. Recorded information is shown in Table I. 

Table I: Weights of bottles in ml 

Time Weights in n1l 

0800 43 41 42 43 41 

0900 40 39 40 39 44 

1000 42 42 43 38 40 

1100 39 43 40 39 42 

Construct the appropriate control chart for quality control inspector and detennine 

[ 1 OJ 

whether the process is in control. [ 1 OJ 

A3. State the difference between reliability and quality. [5] 
• 
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A4. The time to wear for a cutting tool is distributed nonnally with a mean of 2.8hour and 

standard deviation of 0.6 hour. Find: 
(a) the probability that the tool will wear out in 1.5 hours, [5] 
(b) find out the reliability for 1.5 hours , and [ 5] 
(c) how often the cutting edge of the tool must be replaced in order to keep the 

failure less than 10 percent? [5] 

SECTION B 

Attempt any THREE questions from this section [60 marks] 

B5. A control chart for the number nonconfonning is to established, based on samples 
of size 400. To start the control chart, 30 san1ples were selected and the number 
nonconfonning in each sa1nple determined, yielding: 

B6. 

• 

' 

2.:::0

1 D; = 1200. 

(a) What are the paratneters of the np chati? [5] 
(b) Suppose the process average fraction nonconforn1ing shifted to 0.15. What is 

the probability that the shift would be detected on the first subsequent sample? 
[5] 

(c) Find the average run length (ARL) to detect a shift to a fraction 
nonconforming of0.15 . [10] 

A time to failure distribution is given by a unifonn distribution: 

l 
--, a< t < jJ . 

f(t) = 
{J-a 

0, otherwise. 

(a) Detennine the reliability function. 
(b) Detenni ne the hazard function. 
(c) Show that: 

R(t) = e -f H (! )dl, where H(t) = f(t). 
R(t) 
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B7. Samples of n=4 items are taken from a tnanufacturing process at regular intervals. A 

nonnally distributed quality characteristic is measured and X and S values are 
calculated for each sample. After 50 subgroups have been analysed, we have: 

50 50 

L: xi = 1ooo and Lsi= 72. 
1 =I i::::l 

(a) Compute the control limits fo r the X and S control cha1is. [5J 
(b) Assume that all points on both charts plot within the control limits. What were the 

natural tolerance limits of the process? [ 1 OJ 
(c) If the specifications limits are 19 ± 4.0, what are your conclusions regarding the ability 

of the process to produce itetns confonn ing to specifications? [5] 

B8. a) With an aid of an example, expla in memorylessness property of a component as 

app lied in reliabi lity. 

b) Explain the tern1 mean time to failure (MTTF) 

c) Find out the reliability of the following system in Figure 1 with 1,2,3,4,5 and 6 as 

0.85,0.90, 0.95,0.90,0.80 and 0.85, respective ly. 

6 

1 

IN--+---+ 3 4 OUT 
? -

5 

Figure I : Arrangement of components 

END OF QUESTION PAPER 
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