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Instructions for Candidates

1.

2.

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

This question paper has two sections. Attempt any TWO questions from each

section.

You do not require the use of R or Excel software to answer any question.
Wherever asked, mention/discuss the command/function/syntax, as required in the
question.

The questions in which R or Exce] is not mentioned, the answers should be based
on your own calculations.

Use of a simple non-programmable calculator is allowed.

Statistical tables are attached for your reference.

SECTION A

(a) The Principal at a college emailed a survey to a total of 300 students. The
sample included 100 students randomly selected from each of the first y ear,

second year, and third year of the college.

RT.0.
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(i) What type of sampling method was used? (2)

(i) Explain why the sampling method stated in (i) is the most efficient

method. 3

(iii) How is the sampling method described above different from non-

probability sampling? Explain. (5)

(b) Differentiate between excel functions RAND() and RANDBETWEEN().
(3)

(c) Explain rep() command in R uging an‘example. (3)

2. (a) The following data represents the stress score and life satisfaction score

collected from a sample of 10 participants :

Stress Score Life satisfaction
score

11 7
25 1
19 4

7 9
23 2

6 8
11 8
22 3
25 3
10 6
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(c)

3. (a)

(b)

(c)

(d)

4. (a)

3

Using this data, answer the following questions -

(1) Compute sample correlation coefficient between the stress scores
and life satisfaction scores. Comment on the correlation between the

two. (5)

(i) Calculate the Z SCores of stress scores. Are there any

outliers? (5)
Explain data frame with the help of an example, in R. 3)

Suppose 10 numbers are given in Excel from the cell A1 to A10. Explain the

excel function to calculate mean of these 10 numbers. (3)

Using examples, elaborate the methods used to organise categorical

variables. (5)

Discuss the challenges faced in organizing and visualizing variables. (5

Explain the use of filter in Excel. (3)

Write R commands for rolling a six-sided fair dice. 3)
SECTION B

Answer the following questions -

RTO.
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(i A coin is tossed at random 400 times and heads turn up 240

times. Can the coin be regarded as unbiased? Use 5% level of

significance. (4)

(i) How will the result in (i) be affected if the observed number of heads

is 2162 Use 5% level of significance. (2)

(b) Two random samples of sizes 8 and 11, drawn from two normal populations,

are characterized as follows :

Population from which Sample Sum of Sum of squares
sample is drawn Size Observations of observations

I 8 9.6 61.52

11 11 16:5 73.26

You are to decide if the two populations can be taken to have the same
variance. Which test function would you use? How is it distributed? Test the

above hypothesis at 5% level of significance. (6)

(c) Explain the difference between getwd() and setwdQ commands in R.

(4.5)



5. (a)

(b)

5

A manufacturing company wants to estimate the average amount of purchase
of its product in a month by the customers. If the standard deviation is
Rs. 10, find the sample size if the maximum error is not to exceed Rs. 3 with
a confidence level of 99%, How will the sample size change if the confidence

level changes to 9029 (6)

The data for number of days present per week for a population of three

employees, namely, Rishi, Radhika and Shanti of an Organization is given

below :
Employee Number of Days
Rishi 5
Radhika 6
Shanti 4

Suppose you select samples of two administrative assistants with replacement
from this population. Calculate the sampling distribution of sample mean.
Compare it with the Population mean number of days present. Are the two

€qual? Why or why not? (6)

PTO.
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6. (a) A studyis conducted to see if wages of daily workers in North and South
India differ from each other. Results for two-sample t-tests, assuming equal

variances, for wages, are given below :

Two Samplet'l‘cslAsslmingEmal Variances
NoithIndia South India

Mean 12 10
Variance 16 9
Observations 4 5
Pooled Vanance 12
Hypothesized Mean Difference 0
df 7
t Stat 0.861
P(T><t) two tail 0.418
P(T><t) one tail 0.209
T critical two tail at 1% 3.496
T critical one tail at 1% 2.998

(i) State the null and alternative hypotheses to test if the average
daily wage in North India differs from average daily wage in South

India. (2)

(ii) At 1% level of significance, is there an evidence of difference in wages?
Also test the hypothesis that average wages in North India are greater

than those in South India. (6)
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(ii1) Test the hypothesis stated in part (ii) again at 5% and 10% level of

significance using p-value approach. (2)
(b) Explain the use of Excel function : NORM.S.DIST (3.5)
(c) Explain the use of the following R command using example: Is() 3)

RT.0.
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TABLEE.S

Critical Values of F

For 2 particula combination of numerator and denominator degrees of freedom, entry represents the entical values
of Fearresponding to the cumulative probability (1~ a) and a specified upper-tail arca (a).
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TABLEE.S

Criticai Values of F (continued)

For a parucular combination of numerator and denominator degrees of freedom. entry represents the critical valves

of F camesponding to the cumulative probability (1

= «a) and a specified upper-tail arca (o).

3

4

15
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5 00t 843 776 7390 745 698 GRS 676 668 662 652 643 433 6.12 &l am
6 BRI 726 &G0 6Q3 599 582 S0 580 SAT  SA6 3AT S s 496 490 485
7 807 654 . SE9. 352 539 512 490 400 482  4T6 . 461, 451 A4 425 420 414
8 157 606 5q 5.05 4R2 465 453 443 436 430 4.20 410 4.00 4 i 7 . 367
9 T2 57E. S0 472 448 432 420 410 403 39 38 377 367 . H T S X 333
10 694 546 4B} 447 4 407 395 385 378 372 362 352 342 1% kb TR b 320 34 308
1] 672 526 461 428 404 388 376 366 359 353 343 31323 am 382 306 3.00 294 288
12 655 500 447 412 389 3730 361 35T 344 337 32 3R 307 302 296 291 3L S . I v i
13 6A1 4.9 435 4.00 i 3.60 348 3139 331 325 315 308 295 289 2.84 .78 272 2.66 260
4 630 48 43 3W0 366 . FI0 33 329 33 315 A0S 2 284 279 273 2467 261 235 249
15 6200 477 41 3E0 358 341 329 320 312 306 296 286 276 270 0 264 259 252 246 240
16 612 469 408 373 350 33 IR 12 305 299 28 219 268 163 257 151 245 138 232
¥ 604 462 401 366 344 328 306 306 298 292 282 272 262 256 250 444 R3BUBAT 205
I8 598 456 385 a6l 338 322 300 301 293 287 277 267 256 150 2.44 238 237 2% 219
19 582 451 30 356 3B LW 305 2 288 282 272 262 151 245 239 233 277 220 213
20 S87 - 446 386 351 3 33 0L 290 2R . 2T 168 ZAT 246 241 335 129 22 216 209
21 581 44T 3%z 348 325 309 297 287 280 M 264 2SS 242 2% 23 2325 2.14 2.1 204
n 579 438 378 344 322 305 293 284 276 L0 260 250 239 0 233 227 2.21 244 208 2.00
23 575 435 EIS 0 3al 332 290 28K AN 261 0287 R4 236 230 224 218 2 2.04 17
24 ST2 43 372 338 0 315, 299 287 278 270 164 254 244 233 27 221 215 108 20 1.94
25 569 429 39 335 313 297 . 285 275 268 261 2SI 241 230 14 218 212 208 198 191
2% 566 42 367 333 300 294 2R 273 265 250 249 239 2R 2220 26 209 203 195 1.88
27 563 424 KEA i 308 2R 280 271 263 257 247 236 225 219 213 a2m 200 193 185
% 561 422 363 320 306 290 278 269 261 255 245 234 223 247 24t 208 198 18 183
29 559 420 361 327 34 288 276 267 259 253 243 232 231 213 209 203 1.96 1.59 1.81
30 5.57 4.18 359 B S X )£ 287 275 265 257 251 241 23 . 220 214 207 20 1.4 1.87. 179
40 5AZ 405 0 346 313 200 274 262 253 245 2% 2 218 207 20 R 150 172 1t4
60 529 393 134 3.01 79 263 251 241 233 227 2.17 2.06 1.94 1.B8 1.82 1.74 1.67 158 1.48
120 515 380 323 289 267 252 239 23 222 236 205 14 LR 176 169 18] 15 143 1.3
x 502 360 32 1M 257 241 2329 2 20t 205 194 181 17 164 1.57 148 139 (] 100
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N Critical Values of £ {continued)

For a particular combination of aurnerstor and deaominator degrees of freedom, entry represents the critical vatues
of Fcomosponding o the cumulative probability (| — o) and a specified upper-tail arca ay,

zg.s.sé._
Denominatar, s
df; 1 2 3 4 5 6 7 8 ] 10 12 15 20 24 30 %0 60 120 =
i 1621100 20,000.00 21,615.00 22,500.00 23,056.00 23,437.00 23,7 15.00 23,925.00 24,001.00 24,.224.00 24.426.00 24,630.00 24,836.00 2491000 25,094,00 25,148.00 25,253.00.25,359.00 25 465.00 -
2 I9R3D 19000 19920 %020 19030 19930 10040 19940 19940 19940  199.40° 19940 19940 199150 19950 19950 (9930 19950 19950
3 3535 4980 4747 4619 4539 MR4 443 40D 333 4360 4339 4308 4278 4262 4247 4231 4205 4199 4183
4 333628 26 2BUAS 246 297 2062 2135 204 2097 2070 2044 2017 2003 1989 1975 1961 1947 1932
5 78 1831 1653 1556 484 451 1420 1396 1377 1362 1338 1345 1290 1278 1266 01233 1240 1227 1au
6 1863 MM IR DB TE L HE 79 057 1039 1025 10 .. 981 R0 94F a6 924 912 906 L ERS
7 1634 1240 1088 J005 92 C. wi6. AR KES KM 38 K8 79 775 765 753 A2 731 19 T8
8 469 1104 960  RE1 830 795 T TS0 7M. T2 700 681 661 650 64D 629 648 606 505
9 1361 101l 872 7% 74 U3 688 669 . &5 626X G . SB35 S 552 SAl 530 549
10 I283 . 943 BO® 734 6T 654 6 RI2 USSP 585 866 SAT ST SIT Sl 4w 436 475 46)
il 1223 881 760 688 642 610 SE6 568 -S54 542 524 SO5  4B6 475 465 . 455 444 44 42
12 175 851 713 6.52 607 5.76 552 5.35 5.20 500 491 ° 472 453 443 433 4.23 4.12 4.01 3090
13 137 &1 693 623 519 348 525 508 494 482 464 446 471 417 407 397 381 376 365
14 106 792 668 600 356 526 SO0 486 472 460 443 425 406 396 38 376 a6 355 34l
5 080, 770 64B 580  5XT S0P 4SS 460 434 482 S 425 40P 388 329 369 1S | 348 3% 325
16 1058 751 630 564 52 481 469 452 438 4 410 392 373 36 354 344 33 a» 3n
17 1038 735 616 550 507 478 456 439 425 414 397 3™ 381 351 341 331 321 340 298
18 1022 721 603 537 496 466 444 428 A4l 403 386 368 380 340 330 32 310 299 287
19 1007 7O 392 ST ABS . 4S60 43 4IF M 393 376 359 340 331 330030 300 289 278
20 994 699 5B 517 476 447 426 409 386 38 368 150 332 3: 0 112 3@ 292 28 269
1 98 6B 573 500 468 4 415 am - 3I® 37T 360 343 324 315 365 293 384 173 26}
» %73 681 . 565 502 461 422 4l 394 X8 3 354 336 I8 308 208 288 277 266 255
pi} 963 673 558 495 454 426 405 388 375 A6 347 330 0 342 32 2020 2m 271 260 248
b ¥35 666 552 489 449 420 3990 383 360 359 342 33536 2% IR 27 366 355 1an
3 948 660 346 4R 443 405 34 378 3K 354 337 A0 301 292 282 272 261 250 238
2 941 654 541 479 438 410 389 373 360 349 333 35 297 28 277 267 256 245 2R
7 93 649 536 474 431 406 385 369 356 345 328 301 293 28 273 263 152 241 229
2% 928 644 532 470 430 402 381 365 352 341 335 307 289 279 269 259 248 237 195
29 923 640 528 466 426 388 377 361 348 338 321 304 286 276 266 256 245 231 29
W 908 635 S 462 423 395 74 338 R4S 334 318 34 28 273 263 257 24 230 U8
40 883 607 408 43T 399 371 351 335 A2 342 295 27K 240 230 40 W M8 06 19
A} 8.49 579 473 414 376 349 329 an 30 1. 274 257 230 .29 219 2.08 1.96 1.81 1.6%
120 BI§ 55 450 3@ 355 328 3w 203 2R 2T 184 237 209 29 198 18T 175 16l 143
g 7.88 530 4.8 in2 135 i 290 274 262 252 13% 219 200 1.90 179 1.67 153 1.36 1on
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