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E Instructions for Candidates

E 1. Write your Roll No. on the top immediately on receipt of this question paper.

3 N

E 2. Al questions within each are to be answered in a contiguous manner on the

;

} answer sheet. Start each question on a new page, and all subparts of a question
should follow one after the other.

3. All intermediate calculations should be rounded off to 3 decimal places. The
values provided in statistical tables should not be rounded off. All final calculations
should be rounded off to two decimal places.

4. Use of a simple calculator is allowed.

=
'f & 5. Statistical tables are attached for your reference.
¢
]
% 6. This paper contains two sections. Attempt both sections.
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Section-|

All questions in Section | are compulsory.

1. Let Y be the number of contracts received by a randomly selected infrastructure
company. Suppose the probability mass function of Y is as follows:

@
)
2. (a)
(k)
3. (a)

Y 1 2 3 4
P(y) 0.2 0.4 03 0.1

Consider a random sample of two companies, obtain the probability

distribution of S2.
Calculate P(S*>2.5) and P(1.1<S8*<6.5), when a random sample of

size 2 is selected. (5+5)

Suppose the number of hours per week that a college student spends on
social media platforms (X) has a mean of 20 hours and a standard deviation
of 4 hours. If sixty students are selected randomly, what is the probability that
the average hours spent by this group on social media in a week is between
19.8 and 21.1 hours?

Assuming the mean height of students is an exactly normal distribution be
68.22 inches and variance of 10.8 inches squares. How many students in a
college of 1000 students would you expect to be over six feet tall? (5+5)

The time that it takes a randomly selected rat of a certain subspecies to find
its way through a maze is a normally distributed random variable with mean
1.5 minutes and standard deviation 0.35 minutes. Suppose five rats are
selected. Let X, X,,......... ,X, denote their times in the maze. Assuming the

Xis to be a random sample from this normal distribution, what is the
probability that the total time T, = X, + X, +......... + X, for the five is between

6 and 8 minutes?
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(b)

Suppose a population is normally distributed with mean ¥and unknown
vatiance o*. From this population, a sample of size 64 is drawn with an
average value of 4.1 and a standard deviation of 1.9. Find the 92% confidence
interval for ¥. Write the interpretation of the 92% confidence interval, also
write the upper confidence bound for % for the 92% confidence level. (5-+10)

Let X be the number of words typed by student in a minute. Suppose the probability
distribution of X is as follows:

@

(i)

(a)

X 40 50 60 70
p(x): 025 035 030 0.0

Obtain the sampling distribution of the average number of words typed in a
minute (X) by 2 students.

Verify that the expected value of X is equal to the population mean. (10+5)

Section-lI

Attempt any two questions from questions 5, 6, and 7.

A manufacturer of sprinkler systems used for fire protection in office buildings
claims that the true average system-activation temperature is 130°. A sample
of n=9 systems, when tested, yields a sample average activation temperature
of 131.08°F. If the distribution of activation times is normal with standard
deviation 1.5°F does the data contradict the manufacturer's claim at
significance level a = 0.01?
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6. (a
(©)

4

Certain gram variety tested on 64 plots gave an average yield as 985 kg/ha,
and variance 1600 kg2/ha. Test at 5% level of significance that the experiment
agreed with the breeders claim that the average yield of the variety is 1000
kg/ha. Also construct 95% confidence interval for population mean.

(10+10)

Ten individuals are chosen at random from a normal population and their
heights are found as follows: 63, 63, 66, 67, 68, 69, 70, 70, 71 and 71 inches,
respectively. Test whether the mean height is 69.6 inches in the population
(use a = 0.05). Also construct the 95% confidence interval for population
mean ().

A random sample of the heights in inches of adult males living in two different
countries gave the following results,

m =640, X =67.35" andsi = 2.56"

nz =160, ¥ =68.56"and sz= 2.52"

Test at 0.01 level of significance whether the average height of males in the
two countries differ significantly? (10+10)

7. In a certain experiment conducted to compare two types of pig foods A and B, the
following results of increase in weights were observed in pigs.

Pig Number 1121345678 Total

Increase in Food A 49 | 53 | 51 { 52 1 47 | 50 | 52 | 53 407
weight (kg) Food B 52 | 5552 53{50|54 |54 1|53 423
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E ()  Assuming that the two samples of pigs are independent, can we conclude that

food B is better than food A ?

foods.

r
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(i)  Also examine the case when the same set of eight pigs were used in both the
(10+10)
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Table 1:

“

Standard Normal Curve Areas

D= PZ= 2

Standard normal density curve

Shaded area = Of2)

| 0.4960 ; 0.4721 | 04641
> 04562 | 04522 | 04483 | 04 | 04364 | 0435 04285 04247
104168 | 04129 ' 04091 | 04052 . 0.4013 | 03974 | 03936 0.3859
1 | 03783 | 0.3745 03707 ; 03663 0.3632 | 03594 | 03557 . 03483
. 03408 | 0.3372 | ! 0.3300  0.3264 | 0.3228 : 0.3192 0.3121
03050 0.3015 0.2946 0.2912 02877 0.2843 0.2776
0.2703 0.2676 0.2611 0.2579 02546 0.2514 0.2451
0.2383 0.2358. 02297 02266 02236 02207 0.2148
02090 0.2061 0.2005 0.1877 0.1949 031922 0.1867
0.1814 0.1788 01736 0.1711 0.1685 0.1660 0.1611
. 01563 | 0.1539 i 01492 | 01446 | 0.1423 0.1379
0.1357 . 0.1335 | 0.1314 , i 04271 0.1230 | 0.1210 . 01170
. 01131 | 01112 : 0.1094 | 0.1075 : 0.1057 | 0.1038 | 0.1020 0.0985
1 | 00934 |.00901 .0.0869 | 00853 . 00823
. 00793 | 0.0778 . . 0.0749 0.0722 | 0.0708 0.0681
00655 0.0643 0.0618 0.0594 0.0582 0.0559
0.0537 0.0526 0.0505 0.0485  0.0475 0.0455
0.0436 0.0427 0.0409 0.0392 0.0384 0.0367
0.0352 0.0344 0.0329 0.0314 0.0307 0.0294
0.0281 0.0274 0.0262 0.0250 0.0244 0.0233
. 0.0222 | 0.0207  0.0202 | ‘ :

) " o017 | .
0.0136

0.0082 . 0.0080 | 0.0078 ' | 0.0073 0.0064
0.0060 0.0059 0.0055 0.0048

0.0045 0.0044 0.0041 0.0036

0.0034 0.0033 0.0031 0.0030 0.0026

0.0025 0.06024 0.0023  0.6022 0.0019

0.0018 0.0018 00016 0.0016 0.0014

. 00013 | 0.0013 | | 00012 | 0.0011 ! 0.0010

) | 0.0008

. 0.0008 | 0.

7 0.0007 | 0.0006 | 0.0006 @ 0.0006 '
0.0005 | 0.0004 100004 | 0.0004 |
0.0003 | 0.0003 | 0.0003 | 0.0003 |
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Table 1: Standard Normal Curve Areas (cont.)

Y =Pz=3
Standard normal density crrve

Shaded area = 1fg)

[To.00 0.01 0.02 0.03 0.04 0.05  0.06 0.07 0.08 0:09
0.5000 05040 0.5080 0.5120 05160 0.5199 05239 0.5279 05319 05359
0.5398 05438 05478 0.5517 05557 0.5596 0.5636 0.5675 0.5714 05754
0.5793 05832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.6179 ' 06217 0.6255 0.6293 06331 0.6368 0.6406 0.6443 0.6480 0.6517

| 0.6554 06591 0.6628 0.6664 0.6700 0.6736 06772 06808 06844 0.6879
0.6915 0.6950° 0.6985 0.7019 07054 0.7088 0.7123 07157 0.7190 0.7224
0.7258 07291 ©0.7324 0.7357 07388 0.7422 07454 0.7486 0.7518 0.7549
0.7580 07612 07642 0.7673 07704 07734 07764 07734 0.7823 0.7852

| 0.7881 07910 0.7939 0.7967 0.7996 0.8023 0.8051 08079 0.8106 0.8133

| 0.8159 08186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
0.8413 0.438 0.8461 0.8485 0.8508 0.8531 08554 0.8577 0.8533 0.8621
0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 08770 0.8790 0.8810 0.8830
0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
0.9032 0.9049 0.9066 0.9082 09099 0.9115 09131 09147 09162 09177
0.9192 095207 09222 09236 09251 09265 09279 09292 0.9306 09319
0.9332 09345 0.9357 09370 09382 09394 09406 09418 0.9430 0.9441
0.9452 09463 0.9474 09485 09495 0.9505 09515 09525 0.9535 0.9545

f 0.9554 09564 0.9573 0.9582 09591 0.9599 09608 09616 0.9625 09633
0.9641 09649 09656 0.9664 09571 0.9678 0.9686 0.9593 0.9700 0.9706
0.9713 09719 09726 0.9732 09738 0.9744 05750 09756 0.9762 0.9767
0.9773 09778 0.9783 09788 09793 0.9798 09803 09808 0.9812 0.9817
0.9821 09826 0.9830 0.9834 09838 0.9842 0986 09850 0.9854 0.9857
0.9861 09865 0.9868 0.9871 09875 0.9878 09881 09884 0.9887 0.9890
0.9893 09896 0.9898 0.9901 0.9904 0.9906 0.9909 09911 0.9913 09916
0.9918 09920 09922 0.9925 09927 0.9929 0.9931 09932 0.9934 0.9936
0.9938 ©0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 09949 0.9951 0.9952
0.9953 0.9955 0.9956 0.9957 09959 0.9960 0.9961 0.9962 0.9963 0.9964
0.9965 09966 0.9967 0.9968 09969 0.9970 09971 09972 0.9973 0.9974
0.9974 09975 0.9976 09977 09977 09978 09979 093980 0.9980 09981
0.9981 09982 0.9983 0.9983 09984 09984 09985 09985 0.5986 0.9986
0.9987 0.9987 0.9987 0.9988 09988 0.9989 09989 0.9983 0.9990 0.9990
0.9990 05991 0.9991 0.9991 09992 0.9932 09992 0.9992 0.9993 09993
0.9993 0.9993 0.9994 0.9994 09994 0.9994 09994 0.9995 0.9995 0.9995
0.9995 09995 09936 0.9996 0.9996 0.9996 09996 0.9996 0.9996 0.9997
0.9997 0.997 0.9957 0.9997 0.9997 0.9397 09997 09997 0.9998 0.9998
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