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Attempt all questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Draw neat and clean diagrams as required.

Write a note on the following

What is skewness in data distribution? Give an example of a positively
skewed distribution.

Define the concept of outliers and explain how they can affect
Explain the difference between discrete and continuous variables with
examples.

Differentiate between correlation and covariance.

What are the types of errors in hypothesis testing, and why are they
important to understand?

Explain the use of histograms and how they help in visualizing data.
Differentiate between standard deviation and mean deviation.

What is a poisson distribution and how is it different from a binomial
distribution?

Explain the importance of randomization in experimental design.
What are the differences between longitudinal and cross-sectional
studies?

Answer the following (Any 2 out of 3)

Explain types of experimental design with suitable example.

A clinical trial compared the effectiveness of three different diets (A,
B, and C) on weight loss. The results of the study are summarized as
follows:

Diet A: Mean weight loss = 5 kg, Standard deviation = 1.2 kg, n = 30
Diet B: Mean weight loss = 6 kg, Standard deviation = 1.5 kg, n = 30
Diet C: Mean weight loss = 4.5 kg, Standard deviation = 1.0 kg, n =
30

Perform a one-way ANOVA test to determine if there is a statistically
significant difference in weight loss between the three diets. Use a
significance level of 0.05.

What is sampling? Describe different methods of sampling.

Answer the following (Any 6 out of 8)

A botanist is studying the number of seeds germinated under different
soil conditions. The following table shows the germination data for
100 seeds:

Soil Condition (A, B, C):
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A: 25 seeds germinated

B: 35 seeds germinated

C: 40 seeds germinated

Use a chi-square test to determine if there is a significant difference in
seed germination across different soil conditions.

Differentiate between parametric and non-parametric test.

Briefly explain the probability distribution and its types.

Describe different types of correlation with suitable example.

A biotech company developed a new drug to enhance immune
response. The drug was tested on 100 individuals, and their immune
response was measured. After treatment, the immune response values
were recorded as follows: [30, 35, 32, 40, 38, 37, 45, 33, 34, 36].
Calculate the mean, variance, and standard deviation of the immune
response values.

Elaborate on steps of hypothesis testing.

A botanist is studying the number of seeds germinated under different
soil conditions. The following table shows the germination data for
100 seeds:

Soil Condition (A, B, C):

A: 25 seeds germinated

B: 35 seeds germinated

C: 40 seeds germinated

Use a chi-square test to determine if there is a significant difference in
seed germination across different soil conditions.

What is frequency distribution? Explain its types.
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Significance level (a)
Degrees of

freedom

(df) .99 975 .95 .8 1 .05 025 .01
1 m—————— 0.001 0.004 0.01e 2.70e 3.841 5.024 B5.635
2 0.020 0.051 0.103 0.211 4.605 5.991 7.378 9.210
3 0.115 0.216 0.352 0.584 6.251 7.815 9.348 11.345
4 0.297 0.484 0.711 1.064 7.779 9.488 11.1a43 13.277
5 0.554 0.831 1.145 1.610 9.2536 11.070 12.833 15.086
[ 0.872 1.237 1.635 2.204 10.645 12.592 14.449 16.812
7 1.239 1.690 2.167 2.833 12.017 14.067 16.013 18.475
8 1.646 2.180 2733 3.490 13.362 15.507 17.535 20.090
9 2.088 2.700 3.325 4. 168 14.684 16.919 19.023 21.666
10 2.558 3.247 3.940 4 865 15.987 18.307 20.483 23.209
11 3.053 3 816 4.575 5.578 17.275 19.675 21.920 24.725
12 3.571 4.404 5.226 6.304 18.549 21.026 23.337 26.217
13 4.107 5.009 5.892 7.042 19.812 22.362 24.736 27.688
14 4.660 5.629 6.571 7.790 21.064 23.685 26.119 29.141
15 5.229 6.262 7.261 8.547 22.307 24.996 27 488 30.578
16 5.812 6.908 7.962 9.312 23.542 26.296 28.845 32.000
17 6.408 7.564 8672 10.08S 24.769 27 587 30.191 335.409
18 7.015 8.231 9.390 10.865 25.989 28.B69 31.526 34.805
19 7.633 B8.907 10.117 11.651 27.204 30.144 32.852 36.191
20 8.260 9.591 10.851 12.443 28.412 31.410 34.170 37.566
21 B.B97 10.283 11.591 13.240 29.615 32.671 35.479 38.932
22 9.542 10.982 12.338 14.041 30.813 33.924 36.781 40.289
23 10.196 11.689 13.091 14.848 32.007 35.172 38.076 41. 638
24 10.856 12 401 13 848 15.65%9 33.196 36.415 39.364 42 980
25 11.524 13.120 14.611 16.473 34.382 37.652 40.646 44.314
26 12.198 13.844 15.379 17.292 35.563 38.885 41.923 45.642
27 12.879 14.573 16.151 18.114 36.741 40.113 43.195 46.963
28 13.565 15.308 16.928 18.939 37.916 41.337 44 461 48.278
29 14.256 16.047 17.708 19.768 39.087 42.557 45 722 49 588
30 14.953 16.791 18.493 20.599 40.256 43.773 46.979 50.892
40 221649 24. 433 26.509 29.051 51.805 55.758 59.342 53 691
50 29 707 32 357 34764 37.68% 63167 67.505 71.420 76.154
50 37.485 40 482 43 188 46.459 74.397 79.08B2 B3 298 B8 379
70 45.442 48.758 51.739 55.329 85.527 90.531 S5.023 100.425
B8O 53.540 57.153 60.391 64.278 S56.578 101.879 106.629 112.329
100 51.754 65.647 69.126 73.291 107.565 113.145 118.136 124.116

1000 70.065 74.222 77.929 82.358 118.498 124.342 129561 135.807



F-table of Critical Values of a = 0.05 for F(df1, df2)

DF1=1 2 3 4 5 L] 7 8 0 10 12 15 20 24 30 40 60 120 o=
DF2=1 | 161.45 18930 21571 224 58 230.16 233.09 236.77 238.88 24054 241.88(24391 24505 24501 24005 250.10 251.14 25220 25325 23431

2 | 1851 1500 1%.16 19.25 19.30 19.33 19.35 19.37 1338 19.40|19.41 19.43 19.45 1945 1946 19.47 19.48 19.49 19.50
3 | 1013 955 928 9.12 9.01 834 889 8§85 881 879|874 870 860 8064 862 859 857 855 833
4 (771 694 659 639 626 6.16 609 604 600 596|591 586 580 577 575 572 569 566 5.63
5| 661 579 541 519 505 495 488 482 477 474|468 462 456 453 450 446 443 440 437
6 | 599 514 476 453 439 4328 421 415 410 406|400 394 387 384 381 377 374 370 367
7| 559 474 435 412 397 3587 379 373 3.68 3.64|357 351 344 341 338 334 330 327 323
8 | 532 446 4.07 384 369 358 350 344 339 335|328 322 315 312 3.08 3.04 301 297 293
9 | 512 426 386 3.63 348 337 320 323 318 314|307 3.01 294 290 28 283 279 275 271

10 | 496 410 371 348 333 322 314 307 302 298|291 285 277 274 270 266 262 258 254

11 | 484 398 335% 336 320 3.09 3.01 295 290 285|279 272 265 261 2357 2353 249 245 240
12 | 475 389 34% 326 3.11 3.00 291 285 280 275|269 262 254 251 247 243 238 234 230
13 | 467 381 341 318 303 2582 283 277 271 267|260 253 2406 242 238 234 230 225 1121
14 | 460 374 334 311 29 285 276 270 265 260|253 246 239 235 231 227 232 218 213
15 | 434 368 32% 306 290 279 271 264 235% 254|248 240 233 22% 2325 220 216 211 2.07

16 | 449 363 324 301 285 274 266 259 254 249|242 235 228 224 219 215 211 206 2.01
17 | 445 359 320 296 281 270 261 255 249 245|238 231 223 21% 2115 210 2.06 201 196
18 | 441 355 316 293 277 266 238 251 246 241|234 227 219 215 211 206 202 197 192
19 | 438 352 3113 290 274 263 254 248 242 238|231 223 216 211 207 203 198 193 1.88

20 | 435 349 310 287 271 260 251 245 239 235|228 220 212 208 2.04 199 195 190 184
21 | 432 347 307 284 268 257 249 242 237 232|225 218 210 205 201 19 192 1.87 1.8l
22 | 430 344 305 282 2066 255 246 240 234 230|223 215 207 203 198 194 189 184 178
23 | 428 342 303 280 264 253 244 237 232 227|220 213 205 201 196 191 186 1.81 1.76
24 | 426 340 301 278 262 251 242 236 230 225|218 211 203 198 194 189 184 179 173
25 | 424 339 29% 276 260 249 240 234 2328 2324|216 2.09 2.01 196 192 187 182 1.77 171
26 | 423 337 298 274 259 247 239 232 227 222|215 207 199 195 190 185 180 175 169
27 | 421 335 296 2973 257 246 237 231 225 220|213 206 197 193 188 184 179 173 1.67
28 | 420 334 295 271 256 245 236 229 224 219|212 204 19 191 187 182 177 171 165
20 | 418 333 293 270 255 243 235 228 222 218|210 203 154 190 185 181 175 170 1.64
30 | 417 332 292 269 253 242 233 227 221 216|209 201 193 189 184 179 174 168 162
40 | 408 323 284 261 245 234 225 218 2112 208|200 152 184 1.7% 1.74 169 1.64 158 1.51
60 | 400 315 276 253 237 225 217 210 204 199|192 184 175 170 165 1359 153 147 139
120 | 392 307 268 245 229 218 209 202 19 191|183 1.75 1.66 161 155 150 143 135 125
o | 384 300 260 237 221 210 201 194 188 183|175 1.67 157 152 146 139 132 122 1.00




