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Q.No. | Question Max CO | BL
Marks
l. The following table gives the test scores made by ten sales man on an 10 CO | BL

intelligent test and the values of their weekly sales:

Salesman (A |B |C |D |E |F |G |H |I |1
Test 40 |70 |50 |60 [ 80 |50 |90 [40 |60 |60
scores

Sales 25(60145(50]|145(20|55(30(45(3.0
(in

thousands)

Obtain the regression equation of sales on test scores. Also estimate
the most probable value of weekly sales for a salesman whose test
score is 70.
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Ihus, the regression of sales (») on test score (x) is
Y=y =r <> (x-3),
which reduces to
¥, —405= (07} )( l—;f—};-)(x-so)

Tha is, Y=0558+0'582 X

Hence, an estimate of weekly sales for a test score of 70 is
Y,=0"5584(00582)(70)

=4"632 thousand rupees
=Rs, 4632,

The probability of a man scoring a penalty in a Hockey match 1s %
How many times he should be given a chance so that the probability

£ . 3
of scoring successfully at least once is greater than "
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If the number of kilometers that a car can run before its battery wears
out is exponentially distributed with an average value of 10,000 km
and if the owner desires to take a 5000 km trip, what is the probability
that he will be able to complete the trip without having to replace the
car battery? Assume that the car has been used for some time.

The given problem can be solved using the exponential distribution formula.
Let X be the number of miles the car can run before its battery wears out,
and A be the rate parameter of the exponential distribution.

The average value of X is given as 10,000 miles, so we have:
E{X) = 10,000

We know that the mean of an exponential distribution is equal to the inverse
of the rate parameter. Therefore, we can write:

E(X)=1A
Substituting the value of E(X), we get:

10,000 =1/A
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The probability that the car can run for 5000 miles without having to replace
the battery is given by:

P(X > 5000) = e"(-Ax)
Substituting the values of A and x, we get:

P(X > 5000) = e*(-1/10,000 * 5000)
= e’{-0.5)
= 0.6065 (approx.)

Therefore, the probability that the person will be able to complete the 5000-
mile trip without having to replace the car battery is 0.6065 (approx.).

* Ex 5d. Suppose that the number of miles that a car can run
before its battery wears out is exponentially distributed with an
average value of 10,000 miles. If a person desires to take a
5000-mile trip, what is the probability that he or she will be
able to complete the trip without having to replace the battery?
What can be said when the distribution is not exponential?

The remaining lifetime of the battery is exponential with
parameter 1/10 (in thousands of miles).

2

P(remaming lifetime >3)=1-F(S)=¢ "= e x 604

It the lifctime distributi on is not exponential.

_ P(lifetime 1+ 5, lifetime 1)

f4 5| hitetime £y =
Plifetime /)
_J=F(t5)
1-F(t)

Plifetime

A cool drinks manufacturing company claims that its brand A cool
drinks outsells its brand B by 8%. It is found that 42 out of a sample of
200 people prefer brand A and 18 out of another sample of 100 people
prefer brand B. Test at 10% level of significance, whether the 8%

difference is a valid claim.

Ans: The test statistic of Z is |z| = 1.021 whereas z, = 1. 645

Hence, the 8% difference in the sale of two brands of products is a valid claim by

the firm.
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Two samples drawn from two different populations gave the following
results:

Sample Size Mean SD
1 400 124 14
11 250 120 12
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Test the significance of the difference between the means of the
samples and also find the 99% confidence limits for the difference of
the population means.

Answer:

Null Hypothesis (H)): There is no significant difference between the means of the two
populations.
Alternative Hypothesis (H): There is a significant difference between the means of the two

populations.

We'll use the formula for the independent samples t-test:

Where:

. j'; and .i'z are the sample means of samples | and |l respectively.
* 8y and 8, are the sample standard deviations of samples | and |l respectively.

* 1, and n; are the sample sizes of samples | and |l respectively.
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Next, we need to find the critical value of | for a 99% confidence level with degrees of freedom
df =mn1+n2 —2 =400 + 250 — 2 = 648.

Using a t-table or statistical software, we find that foritical == 12.609 for a two-tailed test.

Since teuleulaied is greater than £ocitical, We reject the null hypothesis.

Now, let's find the 99% confidence interval for the difference of the population means:

Confidence Interval = (X; — X5) ££,/5 % \/T f ﬁ-

Confidence Interval = (124 — 120) L 2.609 =
Confidence Interval = 4 + 2.609 » +/0.49 + 0.576
Confidence Interval = 4 -+ 2.609 = v/1.066
Confidence Interval = 4 + 2.609 = 1.032
Confidence Interval = 4 £+ 2.694

So, the 99% confidence interval for the difference of the population means is approximately

(1.306,6.694).




