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Instructions : (1) Use of simple calculator is allowed.
(2) Graph papers will be given on request.
(3) Figures to the right hand side indicate marks of the questions.

1. (a) When Binomial distribution tends to Poisson distribution ? State properties of
Poisson distribution. 4
OR
State properties and uses of Hypergeometric distribution.
(b) The probability that a patient will get reaction of a particular injection is 0.2%.
If 1000 patients are given that injection then find the probabilities that (i) exactly
3 patients (ii) more than 3 patients will get reaction. [e 2 = 0.135]. 6
OR
Using Poisson distribution find expected frequencies :
X: 0 1 2 3 4 5

f : 142 156 69 27 5 1

[e~! =0.3680]

(c) There are 50 screws in a lot. Of them 2% screws are defective, 10 screws are taken
at random. Find the probability of all non-defective screws. Also find mean of the
defective screws in the selected sample. 4

OR
Two cards are drawn at random from a pack of 52 cards. Find the probabilities that
(i) both are face cards (ii) both the cards are of queens.

2. (a) State properties and uses of Negative Binomial Distribution. 4
OR
State the probability function of geometric distribution. State its properties and
uses.

(b) A person tosses an unbiased coin continuously. Find the probability of getting 4™
head at the 10" trial. Also find the mean and variance of number of falls before
getting the 4™ head. 6

OR
The probability that a tomato is stale in a lot of tomatoes is 4/10. A person requires
6 good tomatoes. Find the probability that he will get 6" good tomatoes when he
inspects 10™ tomatoes. Also find the number of stale tomatoes before getting 6™
good tomatoes and also find mean and variance.
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(c) For Negative binomial distribution mean is 6 and standard deviation is 2\/8 then
find parameters of the distribution. 4
OR
For Geometric distribution mean = 9 and Standard Deviation = 6, then find
parameters of the distribution and also write density function of the distribution.
3. (a) Distinguish between p-chart and np-chart. 4
OR
Which chart is for the number of defects per unit ? Describe it.
(b) Draw X and R charts for the following data and interpret it : 10
Sample dates : 1 2 3 4 5 7 8 10 11 12
X . 1312 16 14 11 135 17 13 125 14
R ) 0 4 8 2 6 2 5 3 6
[Forn =4, A,=0.729, D, =0, D, = 2.282]
OR
10 samples, each of 100 items are taken from the production process. Draw an
appropriate chart for the data, give your opinion about the process. Also for same
data find control limits for fraction defective.
d: 12 10 00 15 05 07 13 10 09 11
4 (a) Whatisideal O.C. curves ? State characteristics of O.C. curve. 4
(b) For a single sampling plan N = 50, n = 5, ¢ = 0, find producer’s risk and
consumer’s risk if AQL = 4% and LTPD = 8%. 6
OR
A lot contains 10 defective units for a single sampling plan (1000, 50, 2) then find
(i) Pa (ii) AOQ and (iii) ATL [e ™0 = 0.61]
(¢c) For asingle sampling plan (1000, 100, 2), p1 =0.05, AOQ = 0.006, then find ATI. 4
OR
Decide which plan is better ?
Plan (N, n, ¢) p! P,
I (1000, 100,2) 0.04 0.24
I (3000, 250,3) 0.02 0.265
5. Answer the following questions : 14
1
(1) For Poisson variate X , p(x=0)=p(x=1) = K then find value of K.
(2) If the probability that a Arjun can hit the target on any trial is 40% then find the
probability that he will hit the target first time at the fourth trial.
(3) For hypergeometric distribution m = 5, n =45 and r = 15, then find variance.
(4) For X — Chart, UCLg =256.3, LCLg = 243.7 and R = 15 then find CL and A,
(5) Write any two differences between variable charts and attribute charts.
(6) What is producer’s risk and consumer’s risk ?
(7) Write long form of ASN, AOQ, AOQL and LTPD.
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