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1. Answer any three questions : [3x5]

a) Imagine two vaccines — 1 & 2 are equally effective against Corona Virus. However, there is
some suspicion that vaccine 2 causes a serious side effect in some patients, whereas vaccine 1 is
being used with no report of side effects. Construct the null & the alternative hypothesis as
follows:

Ho : The incidence of side-effect in both vaccines is the same.
H; : The incidence of side-effect in vaccine 2 in greater than that in vaccine 1.

Imagine further that you have only two values of a (i.e. level of significance) to choose from for
carrying out above test. The values of o are 0.05 & 0.09. Justify which value of a you would go
for. [5]

b) The wupper 0.025 point of t-distribution with 20 degrees of freedom is 2. Iie.
P[t20 > 2] =0.025.From this information, find with suitable justification, the upper 0.05 point of

F., distribution. [5]
¢)  Imagine drawing a random sample X1, Xa,........X1s for N(p,0° =2).
16
Find P[Z(Xi -X )2 < 60} [ Itis given that P x >30]=0.01. [5]
i=1

d) Let Xy, X, be a random sample of size 2 for N (u,cz). Choose, with suitable justification, the

best estimator for p from among the following three estimators: X, X, — X, X, + X,. [5]
2. Answer any two_questions : [2x5]

a)  When would you prefer to use stratified random sampling? Describe with suitable example.

b)  Derive the standard error of the sample mean in case of SRSWR. Show SRSWOR is more
efficient than SRSWR.

c)  Write the advantages of sampling over complete enumeration.
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Practical

Group : B
Answer any one question : [1x10]

a) A cold-drink company claims that the content of each its cold-drinks bottle is 300 ml, as
advertised. One consumer suspects that the bottles are underfilled. He measures the contents
of 10 bottles which are as follows:

299.7 298.1 298.8 297.6 301.1

2971.1 299.3 301.5 300.4 298.3

Test, at 5 % level of significance, if the average content of the bottles is really less than the
advertised 300 ml. [ Assume that the content of the bottles are normally distributed with a
standard deviation 3.5 ml] You're provided t,,, =1.65 [10]

b) Let X be the mean of a random sample of size n for a distribution that is normal (M,GZ = 9).

Find n such that P(X —1<u <X +1)=0.90 (approxly)

[ You're provided t,,, =1.65] [10]

Answer all questions :

a) The following table gives the grades of 100 students in mathematics. Draw a random sample of
size ten from the group of students with SRSWR and estimate the mean grade from the sample.
Also give an estimate of the standard error. [10]

75 58 80 8 76 65 75 76 72 86 83 82 80 88 68

66 63 60 69 80 66 87 73 58 76 74 8 96 60 72

8 79 95 84 41 76 78 74 74 56 50 80 66 96 80

68 79 73 72 73 87 77 60 87 40 82 77 87 76 82

66 81 84 72 63 59 76 52 57 78 79 92 80 65 90

75 74 98 64 45 68 57 79 79 83 35 76 88 67 75

60 52 63 80 94 34 78 64 58 56




b) Draw a random sample of size 10 from the following data with SRSWOR and estimate the mean

from the sample.

45
33
26
20

12

24 43 17 05 28
26 24 14 34 21
27 35 08 30 26

13 23 36 38 20

27
25
30

25

21
48
28

31

11 46
35 38
21 27

24 18
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