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Instructions for Candidates

—

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

2. All sections are mandatory. Attempt all questions from Section I and any 2

questions each from Sections II, ITI and IV.
3. Sub-parts of the questions are to be attempted together.

4. Questions in Section-I carry 15 marks, and all questions in II, ITI, IV carry 10

marks.

5. Use of simple calculator is allowed.

6. All the required tables are provided at the end of question paper.

7. .Answers may be written either in English or Hindi; but the same medium should

be used throughout the paper.
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SECTION-I

Do any three out of four. Each question carries 10 marks.

1. 20 companies are randomly sampled and the data are classified into three classes,
small (S), medium (M), and large (L), based on the number of employees in each
company. The data is listed below. Compute the frequency and relative frequency

distribution. Draw the bar graph.
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(3+3+4)

2. Explain any two graphical methods to summarize data for two variables.

3. The following data shows salary (in thousands of INR) for 15 employees:
108 83 106 73 53 85 80 63 67 75 124 55 93 118 77

Compute mean, median, first quartile and third quartile. (2+2+3+3)

4. The results of a national survey showed that on an average, adults sleep 8.6

hours per night. Suppose that the standard deviation is 1.3 hours.

(a) Using Chebyshev’s theorem, calculate the minimum percentage of people

who sleeps between 6 and 11.2 hours per day.

(b) Suppose the number of hours of sleep follows bell shaped distribution. Using f
empirical rule, calculate the percentage of people who sleeps between 6 and A

11.2 hours per day. (5+5)
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SECTION - 11

Do any two out of three. Each question carries 10 marks.

Wm"%
s

In a survey data from three metro cities: A, B, and C regarding complaints about
public bus services. Complaints were either due to Delay, Overcrowding, or
Rude Staff. The data is as follows:

-

§ - City Delay Overcrowding Rude Staff Total
l . A 90 80 30 200
B 60 100 40 200
C 50 60 40 150
Total 200 240 110 550

et T

If a complaint is known to be from A, what is the probability that it was due to
g Delay?

6. In asample of 200 people -120 people watched cricket, 100 people had tea and
70 people did both. Are the events “Watched cricket” and “Had tea” independent?
- 7. At a mango market of 100 trucks :

70 out of 100 trucks are from Ratnagiri and remaining 30 trucks are from Bombay.
Also, 40 of these trucks from Ratnagiri carry Alphonso mangoes and 20 trucks

from Bombay also carry Alphonso mangoes.

If truck is found carrying Alphonso mangoes, what is the probability that this

truck came from Ratnagiri?
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SECTION - III

Do any two out of three. Each question carries 10 marks.

8. 300 restaurants in Dublin Ireland were evaluated on the basis of meal price (1
least expensive- 3 most expensive) and quality (1 lowest in quality - 3 best in

quality). The joint probability distribution of the restaurants is given below :

Meal Price (Y)
Quality (X) 1 2 3
1 0.14 0.13 0.01
2 0.11 0.21 0.18
3 0.01 0.05 0.16

(a) Compute expected value and variance of X.
(b) Compute expected value and variance of Y.

(c) If variance (X+Y) = 1.6691, compute the correlation coefficient between X
and Y. Comment on the relationship between Quality and Meal price.

(3+3+4)

9. An unbiased die is tossed 600 times. If X variable is defined as no. of times of

getting a number 1 on the die, then find

(2) P(90 < X < 110)

(b) P(X = 105) (5+5)
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10. If the probability density function for a uniform distribution is given as

fx)=1for0<x<1

f(x) = 0 elsewhere

(a) Graph the probability density function.

(b) Find the P(0.25 < x < 0.75)
(¢) Find P(x=.5)

(d) Compute the P(x > 0.6) (2+2+2+4)

SECTION -1V

Do any two out of three. Each question carries 10 marks.

11. A teacher wants to estimate the average marks of Class 12 students in Economics.

A random sample of 36 students gave the following :

N
L2 Gadasmariias

Sample mean = 72 marks

3 Sample standard deviation = 8 marks
- Assume the marks are normally distributed.

c% = Find the 99% confidence interval for the average marks.
-

12. A company claims that the average daily screen time of Indian teens is 3 hours.
A sample of 36 teenagers shows an average of 2.8 hours, with a known population

| standard deviation of 0.6 hours.

& At 5% significance level, is the actual average screen time different from 3 hours?

| PTO.
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13. For each of the following situations, write the appropriate Null hypothesis and
Alternative hypothesis. (3+3+4)
(a) A mobile company claims that the average daily mobile data usage by its
customers is at least 5 GB.
(b) A fitness app developer believes that the average weight loss after following \
their app’s program is greater than 4 kilograms. %

(c¢) An education researcher thinks that the average study time of college students

is different from 3 hours per day.
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TABLE 5 Binomial Probabilities {(Continued)

P
n x 5§ &0 & 70 75 .80 8 90 595
2 0 2025 .1600 1225 0900 0625 0400 0225 0100 0025
1 4950 4800 4550 4200 3750 .3200 2550 .1800  .0950
2 3025 3600 4225 4900 5625 4400 7225 8100 5025
3 0 0911 0640 0429 0270 .0155 0080 0034 0010  .0001
1 3341 2880 2389 .1890 .1404 0960 0574 0270 .OOA
2 4084 4320 4436 4410 4219 3840 3251 2430  .1354
3 1464 2160 2746 3430 4219 5120 4141 7290 BS54
4 0 0410 025 0150 0081 0039 0016 QOD5 0001 0000
1 2005 .1535 1115 0756 0469 0256 0115 0036 0005
2 3475 3456 3105 2846 2109 .1536 0975 (486 D135
3 2995 3456 3845 4116 4219 4096 3685 2916 1715
4 095 1296 1785 2401 3184 4096 5220 4541 8145
5 0 0185 0102 0053 0024 0010 0003 .0OD1 .000C 000D
1 1128 0768 0488 (0284 .0146 0064 0022 0005 .00C0
2 2757 2304 1B11 1323 0879 0512 0244 0081 .00
3 3369 3456 3354 3087 2637 2048 1382 0729 Q0214
4 2059 2592 3124 3601 3955 4096 3915 3281 2036
5 0503 .0778 1160 (1681 2373 3277 4437 5905 7738
5 0 0083 0041 0018 0007 0002 0001 .0ODO 0000 000D
1 0609 0369 0205 0102 0044 0015 0004 .0DO1  .0OOD
2 .81 .1382 0951 0595 0330 .0154 0OS5 0012 0001
3 3032 2765 2355 1852 1318 0819 0415 0146 0021
4 2780 3110 3280 3241 2965 2458 1762 (984 0305
5 1359 1846 2437 3025 3550 3932 3993 3543 2321
& 0277 0467 0754 1176 1780 2621 3771 5314 7351
7 0 0037 0016 0006 0002 .000T 0000 0000 .00G0 .00CO
1 0320 0172 .0084 0036 .0013 .0004 .0OD1 0000  .000D
2 1172 074 0466 0250 0115 0043 0012 0002 000D
3 2388 1935 (1442 (972 0577 0287 0109 0026 0002
4 2918 2903 2679 2269 1730 1147 0617 0230 0036
5 2140 2613 2985 3177 3115 2753 2097 .1240 0405
& 0872 .1306 1848 2471 3115 3570 3960 3720 2573
7 0152 0280 .0490 .0824 .1335 2097 3206 4783  .6983
8 0 00177 O0DO7 .0002 0001 .0000 .COO0 .OODO 0000  .0OOO
1 0164 0079 0033 0012 0004 0001 0ODO .0000 0000
2 0703 0413 0217 0100 .0038 0011 0002 0000 000D
3 1719 1239 0808 0457 0231 D092 Q0026 0004 0000
4 2627 2322 875 1351 0865 0459 0185 0046 .0004
5 2588 2767 2785  .2541 2076 .1448 0839 0331 0054
& 1569 2090 2587 2965 3115 2934 2375 .1488 0515
7 0548 0896 1373 (1977 2670 3355 3847 382 2793
8 0084 0168 0319 0576 1001 .1678 2725 4305 6634
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TABLE 1 CUMULATIVEPROBABILITIES FOR THE ST ANEARD NORMAL
DISTRIBUTION (Continued)

Cumulative ..

pmbabilh}’ E‘ﬂmes in the table
give the area under the

cutvete the left of the

z value. For example, for

o= 1.35, the cumulative

probability is .8944.

0 z

z 00 01 02 03 04 05 06 97 08 0
b 5000 5040 5080 5120 0 S160 5199 5239 5279 5319 5359
1 5398 5438 5478 3517 5557 5596 5636 5675 5714 5753
2 5793 5832 5871 5916 5948 5987 6026 6064 6103 6140
3 6179 6217 6355 6293 6331 6368 6406 6443 6480 6517
4 6554 6591 6628 6663 6700 6736 6772 GBOB 6843 6879
5 6915 6950 6985 7019 7054 7088 7123 7157 719G 7224
b 7257 3Bl 3324 7357 7388 M2 7454 HMB6 I517 7549
7 7580 7611 7642 7673 A4 T34 T4 T4 (7823 7852
4 7881 7810 793 7967 7995 8023 8051  .BO78 8106 8133
5 R8I35 BIR6 8212 .B238 8264 B2B9 8315 8340 8365 8389
10 8413 8438 8461 B485 8508 8531 BS54 8577 8599 8621
11 8643 B665 8686 8708 8720 BAM9 8770 8790 8810 8830
12 8849 886D  BREE 8907 8925 8944 8962 89RO 8997 H0I5
13 98032 95049 9066 9082 9099 9115 9131 9147 9162 9177
14 8192 9207 9222 9236 9251 9265 9279 9252 9306 9319
15 8332 9345 9357 937 9382 9394 8406 8418 5430 941
16 9452 9463 9474 9484 9495 9505 9515 9525 9535 9545
L7 9554 9564 9573 9582 9591 9599 96DB 9616 9625 9633
18 9641 9649 9656 9664 9671 9678 9686 9693 9699 9706
1.9 9713 9719 9726 9732 9738 9744 9750 9756 9761 9I67
20 9772 9778 9783 9788 9793 9798 9803 9808 9812 9817
21 9B2] 9826 9830 9833 9838 9842 9B4H OBS0 9854  98S?
22 9861 9864 9868 9871 9875 9878 9881  UBB4 9887 9890
23 9893 9896 9898 9901 9504 9906 9908 99I1 9913 WI6
24 9918 9920 9922 992§ 9927 9929 9931 9932 9934 9936
25 H938 9940 9941 9943 9945 9946 9948 9849 9951 9952
26 9953 9955 9956 9957 9959 9960 9961 9962 9963 9964
37 9965 9966 8967 9968 9969 9970 9971 9972 9973 9973
28 99 9975 9976 9977 9877 H98 9979 9979 9980 598l
39 9981 9982 9982 0983 9984 9984 9985 DYRS O9B6 9986
PT.O.
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l TABIE 2 ¢DISTRIBUTION {Continued}
j

Area in Upper Tait
Degrees Ciaial

aof Freedom 20 J10 05
5 852 1.306 1.6%0
36 852 1.308 1.688
a7 &51 1.305 1.657
38 351 1.304 1.686
i 39 251 £304 1685
¥ 10 £51 £.303 1.684
' 41 350 1303 1.683
' . 42 250 1.302 L682
} 43 850 1302 1.681
i 44 850 1.301 1680
| 45 850 1301 1679
{ 16 2850 1300 157
47 239 1.300 1678
{ 48 29 1.299 1577
1} 49 249 1.299 1677
1 50 549 1299 1676
s1 59 1.298 1675
52 249 1.298 1675
53 848 1298 1674
] 54 838 1297 1874
55 848 1.297 1573
56 548 1297 1673
] 57 348 1.297 1672
58 838 1296 1672
? 50 348 1.296 1671
k 60 848 1.296 1671
sl 838 1296 1670
62 847 1.295 1670
63 847 1.295 1669
64 847 1.295 1569
65 237 1295 1669
66 837 1.295 1668
= 67 847 1294 1668
68 847 1208 1668
Al &0 R37 13 1667
70 847 1.294 L667
71 247 1.294 1.667
72 847 1293 1.666
73 837 1.293 LE66
74 %47 1203 L666
75 836 1293 1665
76 246 1.293 L665
77 236 1.293 1665
78 336 1202 LE65
7 2486 1292 L66¢
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