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Instructions for Candidates

L. Write your Roll No. on the top immediately on receipt of this question Paper.
All questiong are Compulsory, !

Attempt any two parts from each question. .

2.

3.

4. Al questions carry equal marks.
5.

Use of Non-programmap|e scientific calculator ang Statistical tab]eg IS permitted.

(b) Calculate the mean ang. variance of the following daty.

Now calculate the sample variance of these transformeg values and compare
it the variance of original datg.
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(c) The accompanying data consists of observations o1 the time until failure
(1000s of hours) for a sample of turbochargers from one type of engine:

Compute the median, upper fourth and lower fourth.

2. (a) Consider randomly selecting 2 student at a large university, and let Abe the
event that the selected student has a Visa card and B be the analogous event
for MasterCard. Suppose that

p(A) = 0.6, P(B®) = 0.4 and P(ANB) = 03-

@ Describe, in terms of Aand B, the event that the selected student has
a Visa card but not a MasterCard, and then calcxilafe the probability
of this event. '

(i) Calculate the probability that the selected student has exactly one of
the two types of cards.

(b) States Baye’s theorem. '

At a certain gas station, 40% of the customers Use regular gas (A): 35%
use plus gas (A) and 25% use premium (A,)- Of those customers using
regular gas, only 30% £ill their tanks (event B)- Of those customers using
plus, 60% fill their tanks, whereas of those using premium, 50% fill their
tanks. If the next customer fills the tank, what is the probability that regular
gas 18 req.uested?

() A university warehouse has received a shipment of 25 printers, of which 10
are laser printers and 15 are inkjet models. If 6 of these 25 are selected at
random to be checked by 2 particular technician, what is the probability that

exactly 3 of those selected are laser printers.

3. (a) Astore carries flash drives with either 1 GB, 2 GB, 4 GB, 8 GB, or 16 GB
of memory. The accompanying table gives the distribution of ¥ = the amount
of memory in 2 purchased drive :
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(b) Suppose E(X) =5 and E[XX-1)] =275 Find “
(M) E(X?) |
(@) V(X). |

a second? j

i

(i) Among six randomly selected goblets; what ig thc}:l probability that at
least two are seconds? )

randomly selected couple agrees to participate). If P = .2, what is the
probability that 15 couples must be asked before 5 are f(gund who agree to

participate? That is, with S = {agrees to participate}and I?‘ = {doesn’t agree
to participate}, what is the probability that 10 F’s occur liefore the fifth S?

(b) Let X denote the number of traps (defects of 5 certain kiqld) in a particular
type of metal oxide semiconductor transistor, and suppose it has a Poisson
distribution with pn=2, ,

1) Find the robability that there are exactly three traps.
p p
(i) Find the probability that there are at most three traps.

(©) Let X denote the amount of time a book on two-houyr Teserve is actually
checked out, and Suppose the cdf ig

0 x <0
xZ
Flx) = T 0<x<?2
1 2<x -

() Obtain the probability density function f(x).
(i) Calculate PX<1).

5. (a) Suppose the pdf of the magnitude X of g dynamic load Ofl a bridge (in

newtons) is given by |

PToO.
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(b)

(©)

(b)

©

1+3 0<x<2
fx)=18" 8 sx= ‘:
0 otherwise.

Find the probability that the magnitude of a dynamic load is between 0.5 to
1.5 newton. Also, find the probability that the load exceeds 1 newton.

The authors used data collected from an experiment With)a specified initial
crack length and number of loading cycles to propose 2 normal distribution
with mean value 5.496 mm and standard deviation 0.067 mm for the random
variable X = final crack depth. For this model, what value of final crack
depth would be exceeded by only 0.5% of all cracks under these
circumstances?

The breakdown voltage of a randomly chosen diode of a particular type is
known to be normally distributed. What is the probability that a diode’s
breakdown voltage is within 1 standard deviation of its mean value? And,
what is the probability that a diode’s breakdown voltage is within 2 standard
deviation of jts mean value?

'S

Consider the following dataony = porosity (%) is related to x =unit weight
(pcf) in concrete specimens.

— o5 101 [102 [103 |10 57 1108 ] 110 |
5 129 |28 |27 25 . |23 - |22 {21 |20

Find the equation of regression line. And estimate the porosity ) when unit
weight (x) is 100.

The amount of a particular impurity in 2 batch of a certain chemical product
is a random variable with mean value 4.0 g and standard deviation 1.5¢g. If
50 batches are independently prepared, what is the (approximate) probability

that the sample mean amount of impurity K is between 3.5 and 3.8 g?

Consider the following data of on X = rainfall volume (m*) and y = runoff
volume (m®) for a particular location.

\x 05 |12 |14 23 {30 \4.0 \ 47 |55 |67 \

E—_ Lo:: 1.0 lii } 5 |25 PJ 46 |38 l4.6\

Compute the coefficient of correlation between X and y.

(4000)




