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6. A bus travels between two cities A and B which are 100 miles apart. If the bus has a
breakdown, the distance X of the point of breakdown from the city A has a uniform
distributionU[0,100]. There are service garages in the city A, city B and midway between
the two cities such that in case of a breakdown a tow truck is sent from the garage nearest to
the point of breakdown.

1) What is the probability that the tow truck has to travel more than 10 miles to reach
the bus?

(ii) Would it be more “efficient” if the three service garages were placed at 25, 50 and
75 miles from city A, apart from service garages at city A and city B?
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1. In a certain town, the duration of shower is exponentially distributed with mean 5 minutes.
What is the probability that the shower will last for (i) less than 10 minutes (ii) 10 minutes or

more and (iii) between 10 and 12 minutes.
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@ 5- | The daily turnover in a medical shop is exponentially distributed with Rs.6000
as the average with a net profit of 8%. Find the probability that the net profit
exceeds Rs.500 on a randomly chosen day.
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¢ The sales per day in a shop is exponentially distributed with average sale amounting
4

to Rs100/- and net profit is 8%. Find the probability that the net profit exceeds Rs.
30/- on 2 consecutive days.
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Questions :
The daily consumption of electric power (in million Kw-hours) in a certain city is a random
variable X having the probability density

f("l) =25‘_9', ,'c""’s' i %26
o, Fxte

Find the probability that the power supply is adequate on any given day if the capacity of the
power plant is 12 million Kw hours.
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Daily consumption of milk in a town in excess of 20,000 litres is approximately
given by Gamma distribution with alpha = 3 and beta= 10,000. The town has a
daily stock of 30,000 litres. Find the probability that the stock is insufficient on

a given day.
soln;, |let n [be R-v) iwclf Comsumptron O milk N encery of 20,005
Litre .

Gien X =38 and p-=10,00p
If 2210000 Thua Liock < Iuffrciencs
plazmwo00) =

Now,
Pl zoo00) = 1= Pl £ 10000)
=) - r‘(c( IDDQo)
"B

re)

=)— 0 (3,))
—(3)

1
- =) -
: 1—/;;29%—
° 2!

If a random variable has gamma distribution with alpha = 2 and Beta =2 . Find

(1) mean (ii) standard deviation (iii) the probability that X will take a value less than 4.
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9 _|In a university scholarship program, anyone with a grade point average over 3.5
receives a $1,000 scholarship, anyone with an average between 3.0 and 3.5 receives
$500, anyone with an average between 2.5 and 3.0 receives $100, and all others
receive nothing. A particular class of 500 students has an overall average of 2.8 with a
standard deviation of 0.6. Assuming the grade point averages are distributed normally,
calculate the expected cost to the university of supplying scholarships for this class.
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The mean height of 500 students is 151 cm and the S.D. is 15 cm.
Assuming that the heights are normally distributed, find how many
student’s heights lie between 120 and 155 cm. Also find 2 symmetrical

values an and b such that P(a<=X<=b)=0.95.
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| The mean inside diameter of a sample of 200 washers produced by a
machine is 5.02 mm and the S.D. is 0.05 mm. the purpose for which these
washers are intended allows a maximum tolerance in the diameter of 4.96 to
5.08 mm, otherwise the washers are considered defective. Determine the
percentage of defective washers produced by the machine, assuming the
diameters are normally distributed.
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The joint probability distribution of two random variables X and Y is given below:

Y
X p 3 4
1 0.06 |0.15 0.09
2 0.14 1035 0.21

Find the marginal distributions of X and Y. Also verify whether X and Y are stochastically

independent.
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- |A coin is tossed three times. Let X denote 0 or 1 according as tail or head

occurs on the first
toss. Let Y denote the total number of tails which occur. Determine:

() the marginal distributions of X and Y
(ii) the joint distributions of X and Y. Also find the expected values of X + Y

and XY.

N0 2 Toil in frat DS

17> head m  pose wosg Y > ne of tail

et T e iy
HHT ) N o] | 212
HTH I o| o |V&| g |z
HTT I 2 Vg | 8| g | O
THH 0 [
THT o 2
TTH o 2
TTT 0 3




I

Mafy;‘m] distry butrd>n of X and. Y

X o) / ¥ o / 2 3

i) g T Reg) e Y& kg iy

E (x+v) ;ZZ[VLZ’)PWQ//%‘#J
ELxry] =0+ 1] 4 2
g

GLx+vd =2
E[X,Vj ;ZZWJ P'){J C'J(g)

=0+ -2 2-l , 20
? + IS +

:j_ co- 5
4

Two flashcards are selected at random from a box which contains five
cards numbered 1, 1, 2, 2 and 3. Find the joint distributions of X and Y
where X denotes the sum of two numbers and Y denote the maximum of
two numbers drawn. Also determine Cov (X, Y), and correlation coefficient

of Xand .
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. [Two fruits are selected at random from a bag containing 3 Apples, 2
Oranges and 4 Mangoes. If X and Y are respectively, the number of Apples

and the number of Oranges included among the two fruits drawn from the

bag, find the probability associated with all possible pair of values (x, y).

Also find the correlation between the variables X and Y.
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2. An ecologist selects a point inside a circular sampling region according to a uniform
distribution. Let X be the x-coordinate of the point selected and Y be the y-coordinate of the

point selected. If the circle is centered at (0,0) and has radius r, then the joint pdf

x> +y*<r?
of Xand Yis f(x,y)=4< ~ *°
(4] otherwise
a) Determine the value of ¢ that makes this a valid joint p.d.f.

b) What is the probability that the selected point is within /2 of the center of the circular
region? (Hint: Use geometry.)

c) What is the probability that bors X and Y differ from O by at most r/2?
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Consider a game of “ladder climbing”. There are 5 levels in the game, level 1 is the lowest (bottom) and
level 5 is the highest (top). A player starts at the bottom. Each time, a fair coin is tossed. If it turns up
heads, the player moves up one rung. If tails, the player moves down to the very bottom. Once at the top
level, the player moves to the very bottom if a tail turns up, and stays at the top if head turns up.

a) Find the transition probability matrix.

b) Find the two-step transition probability matrix.

c) Find the steady-state distribution of the Markov chain.

Status ”?',z, 2, & 57 17 Boprom lue) , 57 top feed
12 3 ¢ T

Pz I 4 o o v Heads —7 lewet +1 (14)
2 M o W o 0 taslk —2 bsttom [wes (1)
3| o 6 %2 0
gl 0 o0 0 "
sl 0 o B V2

Two &itp  TOUMSTION mamoy W ?/‘uw b;

Pl PEp
P10\




PL: 119, |/4_ V4—- 0 0
o g o W o

79, g o o ¢
g g g 0o ¢
1 0 o

Condi der 1/[0) “ (10 0 o0
LoStep prob vector 4 v =V Tp

t2) _—
v = (0, 2,00
z 'y ¢

Steacg State dr;gm‘bwtv‘oﬂd :
vector = M?U«& frne d point Wenble

Fg V= (viovs Vs, Ve ve) ST vp =V and Vitvz2 33 FVE #Vg =)

Coasder VP >V

lvi v »y vt vs)
o b 0 "—(V/'VL,VQ,W',VEJ

VirVy 3r3 +V§ g =8V
po=ve —® P2 =)
> 4

|\;L§ N[\E NI
1
-~
©
3
3
\)




Is)

In a certain city, the weather on a day is reported as sunny, cloudy or rainy. If a day is sunny, the
probability that the next day is sunny is 70%, cloudy is 20% and rainy is 10%. If a day is cloudy, the
probability that the next day is sunny is 30%, cloudy is 20% and rainy is 50%. If a day is rainy, the
probability that the next day is sunny is 30%, cloudy is 30% and rainy is 40%. If a Sunday is sunny,
find the probability that the Wednesday is rainy.
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16. A housewife buys 3 kinds of cereals A, B, and C. She never buys the same cereal in successive
weeks. If she buys cereal A, the next week she buys cereal B. However, if she buys cereal B or C, the

buys each of the three cereals?
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next week she is three times as likely to buy cereal A as the other cereal. In the long run how often she
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Mice with an average lifespan of 32 months will live upto 40 months when fed by a
certain nutrious food. If 64 mice fed on this diet have an average lifespan of 38 months
and standard deviation of 5.8 months, is there any reason to believe that average
lifespan is less than 40 months.
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A machine runs on an average of 125 hours/year. A random sample of 49 machines has an annual average

*|use of 126.9 hours with standard deviation 8.4 hours. Does this suggest to believe that machines are used

on the average more than 125 hours annually at 0.05 level of significance?
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It has previously been recorded that the average depth of ocean at a particular region is 67.4 fathoms. Is there
reason to believe this at 0.01 L.O.S. if the readings at 40 random locations in that particular region showed a

mean of 69.3 with S.D of 5.4 fathoms?
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To test the effects a new pesticide on rice production, a farm land was divided into 60 units of equal
areas, all portions having identical qualities as to soil, exposure to sunlight etc. The new pesticide is

applied to 30 units while old pesticide to the remaining 30. Is there reason to belive that the new

pesticide is better than the old pesticide if the mean number of kgs of rice harvested/units using new

pesticide (N.P.) is 496.31 with S.D. of 17.18 kgs. Test at a level of significance (a) 0.05 (b) 0.01?
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A random sample of 40 ‘geysers’ produced by company A have a mean lifetime (mlt) of 647 hours of
continuous use with a S.D. of 27 hours, while a sample 40 produced by another company B have mlt of 638
hours with S.D. 31 hours. Does this substantiate the claim of company A that their ‘geyers’ are superior to
those produced by company B at (a) 0.05 (b) 0.01 L.O.S.
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An ambulance service company claims that on an average it takes 20 minutes between a call for an
ambulance and the patient’s arrival at the hospital. If in 6 calls the time taken (between a call and arrival at
hospital) are 27, 18, 26, 15, 20 and 32. Can the company’s claim be accepted?
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In a random sample of 10 bolts produced by a machine the mean length of bolt is 0.53 mm and S.D 0.03mm.

0.50 mm? Use (a) 0.05 (b) 0.01 L.O.S
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If 5 pieces of certain ribbon selected at random have mean breaking strength of 169.5

pounds with S.D. of 5.7, do they confirm to the specification mean breaking strength
of 180 pounds.
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1. Ina mathematics examination 9 students of class A and 6 students of class B obtained
the following marks. Test at 1% L.O.S. whether the performance in mathematics is
same or not for the two classes A and B. assume that the samples are drawn from
normal populations having same variance.
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2. Out of random sample of 9 mice, suffering with a disease, 5 mice were treated with a
new serum while the remaining were not treated. From the time commencement of
experiment, the following are the survival times:

[ Treatment [2.1[5.3[1.4][4.6][0.9]
| NoTreatment | 1.9 | 0.5 ‘ 2.8 | 3.1 | - l

Test whether the serum treatment is effective in curing the disease at 5% L.O.S.,
assuming that the two distributions are normally distributed with equal variances.
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2. The average weekly losses of man-hours due to strikes in an institute before and after
a disciplinary program was implemented are as follows: Is there reason to believe that
the disciplinary program is effective at 5% L.0.S.?

Before | 45 | 73 |46 | 124 |33 |57 | 8334 |26 |17

After | 366044 |119[35]51|77[29]24]|11
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3. The pulsality index (P.1.) of 11 patients before and after contracting a disease are given
below. Test at 0.05 L.O.S. whether there is a significant increase of the mean of P.I.

values.
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