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Question 1
Finite Population Correction Factor (FPCF) = ((N-n)/(N-1))1/2
· N = population size = 187
· n = sample size = 25
FPCF = (( 187 - 25)/(187-1))1/2
FPCF =   = 0.9333
As the FPCF value is close to 1 , the population can be considered effectively infinite.
When a sample is greater than 5% of the population from which it is being selected and the sample is chosen without replacement, the finite population correction factor should be used.
n = 25
5% of N = 9.35
n > 5% of N
b) No
A population is known as finite if it is possible to count its individuals. It may also be called a countable population.
Question 2
Solution :
Given that,
s = 7.2
s2 = 51.84
[image: \chi]2R = [image: \chi] 2[image: \alpha]/2,df = 19.023
[image: \chi]2L = [image: \chi] 21 - [image: \alpha] /2,df = 2.700
The 95% confidence interval for [image: \sigma] is,
[image: \sqrt](n - 1)s2 / [image: \chi] 2[image: \alpha]/2 < [image: \sigma] < [image: \sqrt] (n - 1)s2 / [image: \chi] 21 - [image: \alpha] /2
[image: \sqrt](9) (51.84) / 19.023 < [image: \sigma] < [image: \sqrt] (9) (51.84) / 2.700
4.95 < [image: \sigma] < 13.14
The 95% confidence interval is from 4.95 to 13.14

Question 3
a) The combined failure rate = 0.001x0.01 = 0.00001
X servers failure rate is 
(0.01)x=0.00001 =10-2x =10-5=   2x= 5 = x =2.5 = 3
Approximately, 3 independet network servers needed if each has 99% reliability.

b). From the given information ,the guaranteed network uptime is 99.999,then  the failure time is 0.001 and the reliability percent is 85 then it’s failure rate is 0.15
Therefore,the combined failure rate = 0.001x0.15 = 0.00015
X servers failure rate is 
(0.15)x =0.00001 = x = 6.068 = 6
Approximately,6 Independent network servers needed if each has 85%  reliability
Question 4
a).Given  N(579,14) 
P (glass will breaks at less than 579 MPa) = P( X ˂579)
Now  Z = (x-u)/ std.deviation
=(579-579)/14
=0
P(z˂ 0) =
0.5
b) P[ More than 590]
=P [ X˃590]
Z= (X-u) St.deviation 
=(590-579)/14 
=0.79
P[x˃590] =P[ Z˃0.79]
=0.500-0.2852
=0.2148
C). p[ Less than 600 Mpa] = P[X˂600]
Now Z= (600-579)/14
=1.5 
P [X˂600] = P[Z˂1.5]
=0.5000+P[0≤Z≤1.5]
0.5000+0.4332
=0.9332
Question 6
a).Find Value of P(V).
P(V) = 116/158
=0.7342
Therefore, the value of P(V)  is  0.7342 
b). Find the Value of P(A) .
P(A) = 47/158
=0.2975
Therefore, the value of P(A) is 0.2975
C).Find the Value  of P(AΩV).
P(AΩV) =32/158 
= 0.2025
Therefore,the value of P(AΩV) is 
=0.2025
d). Find the Value of P(AUV)
From part (a),part (b) and part (C);
P(V) = 0.7342,P(A) =0.2975 and (AΩV) = 0.2025
Thus,
P(AUV) = P(A)+P(V)-P(AΩV)
=0.2975+0.7342-0.2025)
=0.8292
Therefore, the value of P(  A U V) is 0.8292)
e).Find the Value of P(A/V).
From part (a), part (c); P(V) =0.7342, P(A Ω V)  = 0.2025
Thus 
P (A/V) = P( A ΩV) /P(V) 
=0.2025/0.7342
=0.2758
Therefore,the value of P(A/V) is 
=0.2758
f).Find the Value of P(V/A).
From part (b) and  Part (c): P(A) = 0.2975 and P(AΩV) = 0.2025
P9V/A) = P(AΩV)/P(A)
=0.2025/0.2975
=0.6807
Therefore,the value of P(V/A) is 0.6807
Question 7
a)
Here, n = 2, p = 0.02, (1 - p) = 0.98 and x = 2
As per binomial distribution formula P(X = x) = nCx * p^x * (1 - p)^(n - x)
We need to calculate P(X = 2)
P(X = 2) = 2C2 * 0.02^2 * 0.98^0
P(X = 2) = 0.0004
b)
P(X = 0) = 2C0 * 0.02^0 * 0.98^2
P(X = 0) = 0.9604
c)
P(X >= 1) = (2C1 * 0.02^1 * 0.98^1) + (2C2 * 0.02^2 * 0.98^0)
P(X >= 1) = 0.0392 + 0.0004
P(X >= 1) = 0.0396
Question 8
Expected number of tubes to be rented on a day= .10 x 25+ .35 x 50+ .40 x 75+ .15 x 100= 65
Groupon price= Expected revenue/ Expected number of tubes to be rented on a day
Groupon price= 300/65= 3.22581
= $ 4
Question 9
The probability is 0.00034
Qurestion 10
P(B) =25/61 
=0.41
Around 41%  pilots faced the cockpit noise while climbing.
ii).Find P(L).
Out of 61 cases there are 14 cases where the cockpit Noise were felt low;
Thus,Using Marginal proability,find the required probability as shown below:
P (L) = 14/61
=0.23
Around 23% pilot faced the cockpit noise to be low.
iii).Find P(H/C)
Out of 8 Cruise flight Phase,3 were high.
Thus,Using conditional Probability,find the required probability as shown below:
P(H/C) = 3/8
=0.375
Around 37.5% pilots  faced  high cock pit noise,given they were in the cruise flight mode.
iv) Find P(H/D)
Out of 28 descent flight phase,14 were high.
Thus, using conditional probability,find the required probability as shown below;
P(H/D) = 14/28
=0.5
Around 50% of pilots faced high cock pit noise,given they were in the descent flight mode.
 v) Find P( L and B) 
Thus,Using joint probabilities, find the required probability as shown below:
P ( L and B) = 6/61
= 0.098
Iv) Find P( L and C).
Thus,Using joint probabilities, find the required probability as shown below;
P (L and C) =2/61
=0.03
Around 3% of pilots faced low level of cock pit noise while in cruise flight phase.


Question 11
I) P(f-) =21/36 = 0.5833
II) P(A+) = 17/36) = 0.4722
III) P(A-/F-) =8/21) =0.3810
IV) P(A+/f+) = 4/15= 0.2667
V) P(A+ and F+) = 4/36) = 0.1111
VI) [bookmark: _GoBack]P(A-and F-) = 8/36 ) = 0.2222
Question 12
Required 90% confidence interval for true proportion is given by:

where [image: \hat{p} = 36/50 = 0.72]
[image: (0.72 - 1.6449*\sqrt{\frac{0.72(1-0.72)}{50}}, 0.72 + 1.6449*\sqrt{\frac{0.72(1-0.72)}{50}})]
[image: (0.72 - 0.1044, 0.72 + 0.1044)]

[image: (0.6156, 0.8244)]
Question 14
Answers 
a). =  0.3678
b) = 0.2642
Question 15
Answers:
since for uniform distribution: standard deviation =range/√12
and for Normal distribution : standard deviation =range/6
	a
	b
	
	uniform distribution
	Normal distribution

	0.4
	0.56
	Chromium
	0.0462
	0.0367

	0.006
	0.016
	Barium
	0.0029
	0.0025

	1.09
	1.18
	Fluoride
	0.0260
	0.0167
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