{b) As parl of the investigation of the collapse of the roof of a building, a
testing laboratory is given all the available holts that connected the steel
structure at 3 different positions on the roof ‘T'he forces required to shear
eanch of these bolts (coded values ) are as followe

Position 1: 90 82 79 98 83 91
Position2: 105 89 93 104 89 95 B

Position 3: 83 89 80 04
Perform an analysis of variance to test at the 0,05 level of significance

whether the differences among the sample means at the 3 positions are
significant. (16}

15. (aj The following data gives the average life in hours and range in hours of
12 samples ¢ach of 5 lamps. Construct X —chart and R-chart, comment

on state of control, (18}
Sample No: | 1 2 3 4 5 6 T 3 9 10 | 11| 12
X 120 | 127 | 152 | 157 | 160 | 134 137_ 123 | 140 | 144 | 120 | 127
R: B0 | 44 | 60 | 34 | 38 [ 35 | 45 | 62 | 39 | 50 | 35 | 41
Or

(® () The following data gives the number of defectives in 10 samples,
each of size 100, Construct a np ~ chart for these data and also
determine whether the process is in control. (8)

Sample Number - 112131 4|86 |7[8]9]10
Number of defectives: | 24 | 38 [ 62 | 34 | 26 | 36 | 38 | 52 | 33 | 44

(1) Construct a control chart for fraction defectives (p-Chart) for the

following data (8)
Sample Number : 1213|4667 |8]9]|10
Sample Size : Q0|65 (BH| TO| RO | 80|70 95 | 90| 75
Number of defectives: | 9 | 7 [ 3 9| 5|39 |6]|T7T
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Answer ALL questions.
' PART A — (10 = 2 = 20 marks)
1.  The probability density function of the random variable X is given by

fz)= jk(l - xz:l for 0<x<1

. Find the value of k.
(0 elsewhere

2. For a binomial distribution mean is 2 and variance is —, find the first term of

the distribution.

Bay ODexacyx]

3. Find the marginal density functien of X if f(x, ¥)= {0 therwsi
otherwise

4. The two lines of regression are Jx+2y-26=0, 6x+y-31=0. Find the value
of correlation coefﬁcier_tt between x and y.

5.  Define type I and type Il errors.
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10.

11.

12.

An o1l company claims that less than 20 percent of all car owners have not
tricd ite gasoline. Test this claim at the 0.01 level of significance if a random
check reveals that 22 of 200 car owners have rot tried the oil company's
gasoline.

State the identity for aum of squares for one - way of analyais of varance.
What is the Latin Square Design?

A garment was sampled on 10 consecutive hours of prodaction. The number of
defects found per garment is given below :

Defects : 5,1, 7,0, 2,3, 4,0 3, 2. Compute upper and lower control limits for
monitoring number of defects,

Define tolerance limits,

PART B — (b x 16 = 80 marks)

{a) ) Find the moment generating funcfion of a Poisson distribution.

Hence find mean and variance. - (8)

(iiy Four boxes A, B, C, D contain fuses .The baxes contain 5000, 3000,
2000 and 1000 fuses respectively: The percentages of fuses in boxes
which are defective are 3%, 2%, 1% and 0.5% respectively. One fusze
ia selected at random arbitrarily from one of the boxes. It 1s found to
be defective fuse. Find the probability that it has come from box D.

' (8)

Or

(b) () Find mean, variance and moment generating function of

Exponential distribution. Also prove the lack of memory property of

the Exponential distribution. {1

(ii) The distribution function of a random wvariable X is given by
Flx)=1-(1+x)}™; x>0. Find the density function, mean,

variance of X. (6)

{8) (i) Xand Y aretwo random variables having the joint probability masa
function f(x, y)=ki3x +5y), x=1,2,3: ¥=0,1,2. Find the
marginal  distributions and conditional  distribution of
X, P(X=x1Y=2), P(X<2]Y s1). (8)

(ii) The joint density function of two random variables X and Y is given

by flx, ¥) =§e (x¥2 x50, y>0. Find the distribution of X; Y. (8)

Or

2 80216

(b} The joint probabihity density function of two randoem variables X and Yis

. given by [{x, .?‘IT—JE[:.!.‘.‘HT_}'!].OSx‘»l, O<y=2.
I us i 1 !
Find P(Y 1), P. X .)E Y<l|and P(X+Y <1). (16}
13. (a) Two random samples are drawn from normal populations are given

below :

Sample 1: | 17|27 | 1825|2729 (13| 17
Sample 2: {16 | 16 |20 (27| 26|25 | 21

Can we conclude that the two samples are drawn from the same

population? Test at 5% level of significance. (16)
e Or
(b) (i} Fit a Poisson's distribution to the following data and test the

" goodness of fit. Teat at 5% level of significance, (8)

x| O | 1 |2]|3}|4]5

f:1142| 166 (69|27 (6|1

(i) A drug manufacturer claims that the proportion of patients
exhibiting side effects to their new arthritis drug is at least 8%
lower than for the standard brand X. In a controlled experiment, 31
out of 100 patients receiving the new drug exhibited the side effects,
as did 74 out of 150 patients receiving brand X, Test the
manufacturcr’s claim at 5% level of significance. - (8)
14. {a) An experiment was performed to judge the effect of four different fuels
and three different types of launchers on the range of a certain rocket.
Test, on the basis of following ranges in miles, whether there iz a
significant effect due to differences in fuels and, whether there is a
significanl effect due to differences in launchers. Use the 0.01 level of
significance,
Fuell Fuel2 Fuel3 Fuel4
Launcher X | 45 47 48 42
Launcher Y 43 46 50 37

Launcher Z 5l 52 55 4%

Or
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