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Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Draw neat and clean diagrams as required

Q.1 Write a note on the following (Marks-
10X2=20)
Define type | error with an example.
Poisson distribution
What is Randomisation? List the different Randomization methods.
Non-parametric data
Difference between histogram and box plot
Types of correlation
Difference between population and sample in statistics
Difference between mean deviation and standard deviation
Retrospective study design
0. Inafield of flowers, 25% of the flowers are red, 30% are blue, and the
remaining 45% are yellow. If you randomly pick a flower from this
field, what is the probability that it is not blue?
Q.2 Answer the following (Any 2 out of 3) (Marks-
2X10=20)
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1. Differentiate between populations and samples. Explain sampling
methods and provide practical examples to showcase the application of
these sampling techniques in biological research.

2. A statistics teacher wants to compare his two classes to see if they performed
differently on the tests he gave that semester. Class A had 25 students with an
average score of 70. Class B had 20 students with an average score of 74. Both
classes had a standard deviation of 25. Using alpha 0.05, did these two classes
perform differently on the tests?

3. Anutritionist is studying the effect of different diets on weight loss. She
randomly assigns four groups of participants to four different diets: Diet A,
Diet B, Diet C, and Diet D. After 8 weeks, she records the weight loss (in
pounds) for each participant in each group. The data is as follows:

Diet A:8.2,7.5,9.1,7.9,8.5

DietB:7.0,7.2,7.3,74,7.1

Diet C:9.3,8.9,9.7,9.2,9.5

Diet D: 6.7, 6.8, 7.0, 6.9, 6.6

Using a significance level (o) of 0.05, test whether there are significant
differences in weight loss among the four diet groups.



Q.3

N

Answer the following (Any 6 out of 8) (Marks-
6X5=30)

In a study of a population of fish, the lengths of 100 fish were measured. The

data is as follows (in centimeters) along with their frequencies:

Length (cm) | Frequency
10.5 15
12.0 20
13.5 30
15.0 25
16.5 10

Calculate the mean length, standard deviation, and coefficient of
variation for the fish population.

Elaborate on the laws of probability and its applications.

Explain the steps in testing statistical significance and interpretation of
results.

A weight reduction program claims to be effective in treating obesity.

To test this claim 12 people were put on the program and the number of
kilos of weight gain/loss was recorded for each person after two years,
as shown below.

Subject |1 |2 |[3|4 |56 |7 |[8|9 |10|11|12
Weight (24 |15(5|7(1[10(12|8|20|8 |2 |5

loss

Can we conclude that the program is effective?

Describe the principles of Randomized Block and Simple Factorial Designs
in experimental designs.
It has been suggested that admissions to psychiatric hospitals may vary by

season. One hospital admitted 100 patients last year: 30 in the spring, 40 in the
summer, 20 in the fall, and 10 in the winter. Use the chi-square test to evaluate
the hypothesis that mental illness emergencies are evenly distributed
throughout the year.

Explain different types of biological data with suitable examples.
Explain the concept of regression, fitting regression lines, and discuss

the properties of regression coefficients.
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F-table of Critical Values of a = 0.10 for F(df1, df2)
DF1=1 2 3 4 5 [} 7 8 9 10 12 15 20 24 30 40 o0 120 =
|IDF2=1 | 39.86 49.50 53.39 55.83 57.24 38.20 38.91 59.44 59.86 60.19|60.71 61.22 61.74 62.00 62.26 62.53 62.79 63.06 63.33
2 ) B53 900 516 924 929 933 935 937 938 939|541 942 944 945 946 947 947 948 949
3| 554 546 539 534 531 528 527 525 S24 523|522 520 518 518 517 516 515 514 513
4 | 454 432 419 411 405 401 398 395 394 392|390 387 384 383 331 380 3.79 378 376
5 406 3.78 362 352 345 340 337 334 332 3300327 324 321 319 317 316 3.14 3.12 311
6 | 378 346 329 318 311 305 301 298 296 294|290 287 284 282 280 278 276 274 272
7| 359 | 326 307 29 288 283 278 275 272 270|267 263 259 2358 256 2.54 251 249 247
8 ) 346 311 292 281 273 267 262 259 256 254|250 246 242 240 238 236 234 232 229
9| 33 301 281 269 261 255 251 247 244 242|238 234 230 228 225 223 221 218 216
10 | 32% 292 273 261 252 146 241 238 235 232|228 224 220 218 216 213 211 2.08 2.06
11 323 286 266 254 245 239 234 230 227 225|221 217 212 210 208 205 203 200 197
12 | 318 281 261 248 239 233 228 224 221 219|215 210 206 204 201 199 19 193 190
13 314 276 256 243 235 228 223 220 216 214|210 205 201 198 19 193 190 188 185
14 | 310 273 2352 239 231 224 219 215 212 210|205 201 19 194 191 189 18 18 180
15 | 3.07 270 249 236 227 221 216 212 209 2.06/2.02 1.97 192 190 187 185 182 1.79 1.7
16 | 305 267 246 233 224 21% 213 209 206 203|199 1% 139 187 134 181 178 175 172
17 | 3.03 264 244 231 222 215 210|206 203 200[196 19 186 184 181 178 1.75 172 1.69
18 | 3.01 262 242 229 220 213 208 204 200 198|153 1.89 184 181 178 175 L72 1.69 1.66
19 | 29 261 240 227 218 211 206 202 198 19191 18 181 L7% 176 173 170 1.67 163
20 | 297 259 238 2325 216 209 204 200 1% 194 189 18 179 1.77 1.74 171 168 1.64 161
21 296 257 236 223 214 208 202 198 19 192187 183 178 175 172 169 166 162 139
22 [ 295 256 235 222 213 206 201 197 193 19|18 18 176 173 170 167 164 160 157
23 | 294 255 234 221 211 205 199195 192 189|184 180 174 172 169 166 162 159 155
24 | 293 254 233 219 210 204 198 194 191 188|183 178 173 L70 1.67 1.64 1.61 157 1353
25 | 292 253 232 218 2.09 202 197193 189 187|182 1.77 172 169 166 163 159 1.5 1.52
26 | 291 252 231 217 208 201 196 192 188 1.86|1.81 176 1.71 168 1.65 161 158 154 1.50
27 290 251 230 217 207 200 1595 191 187 185|180 175 1.70 1.67 164 160 157 153 149
28 | 289 250 229 216 2.06 200 194 190 1.87 184|179 174 169 166 1.63 1359 1356 152 148
29 | 289 250 228 215 206 19% 193 189 18 183|178 173 168 165 1.62 158 155 151 147
30 [ 288 249 228 214 205 198 193 188 185 18177 172 167 164 161 1357 1354 150 146
40 | 284 244 223 209 2.00 19% 187 183 179 176|171 166 161 157 154 151 147 142 138
60 | 279 239 218 204 195 187 182 177 174 171|166 160 154 151 148 144 140 135 129
120 | 275 235 213 199 150 182 177 172 1.68 1.65|1.60 1.55 148 145 141 137 132 126 1.19
oo | 271 230 208 154 1.85 177 172 167 163 160|155 149 142 138 134 130 1.4 1.17 1.00
Chi-sguare Distribution Table
d.f. .995 .99 975 .95 .9 .1 .05 025 .01
1 0.00 0.00 0.00 0.00 0.02 2.71 3.84 5.02 6.63
2 0.01 0.02 0.05 0.10 0.21 4.61 5.99 7.38 9.21
3 0.07 0.11 0.22 0.35 0.58 6.25 T.81 9.35 11.34
4 0.21 0.30 0.48 0.71 1.06 T.78 9.49 11.14 13.28
5 0.41 0.55 0.83 1.15 1.61 9.24 11.07 12.83 15.09
6 0.68 0.87 1.24 1.64 2.20 10.64 12.59 14.45 16.81
7 0.99 1.24 1.69 2.17 2.83 12.02 14.07 16.01 18.48
8 1.34 1.65 2.18 2.73 3.49 13.36 15.51 17.53 20.09
9 1.73 2.09 2.70 3.33 4.17 14.68 16.92 19.02 21.67
10 2.16 2.56 3.25 3.94 4.87 15.99 18.31 20.48 23.21
11 2.60 3.05 3.82 4.57 5.58 17.28 19.68 21.92 24.72
12 3.07 3.57 4.40 5.23 6.30 18.55 21.03 23.34 26.22
13 3.57 4.11 5.01 5.89 7.04 19.81 22.36 24.74 27.69
14 4.07 4.66 5.63 6.57 7.79 21.06 23.68 26.12 20.14
15 4.60 5.23 6.26 7.26 8.55 22.31 25.00 27.49 30.58
16 5.14 5.81 6.91 7.96 9.31 23.54 26.30 28.85 32.00
17 5.70 6.41 7.56 8.67 10.09 24.77 27.59 30.19 33.41
18 6.26 T.01 8.23 9.39 10.86 25.99 28.87 31.53 34.81
19 6.84 7.63 801 10.12  11.65 27.20 30.14 32.85 36.19
20 7.43 8.26 9.59 10.85 12.44 2841 31.41 3417 37.57
22 8.64 9.54 1098 12.34 14.04 30.81 33.92 36.78 40.29
24 9.89 10.86 12,40 13.85 15.66 33.20 36.42 39.36 42 .98
26 | 11.16 12,20 13.84 15.38 17.29 35.56 38.89 41.92 45.64
28 | 12.46 13.56 15.31 16.93 18.94 37.02 41.34 44 .46 4828
30 | 13.79 1495 16.79 18.49 20.60 40.26 43.77 46.98 50.89
32 | 15.13 16.36 1829 20,07 2227 42 58 46.19 49 .48 53.49
34 | 16.50 17.79 19.81 21.66 23.95 44.90 48.60 51.97 56.06
38 | 19.29 20.69 2288 2488 27.34 49.51 53.38 56.90 61.16
42 | 22,14 23.65 26.00 28.14 30.77 54.09 58.12 61.78 66.21
46 | 25.04 26.66 29.16 31.44 34.22 58.64 62.83 66.62 T1.20
50 | 27.99 2971 3236 34.76 37.69 63.17 67.50 T1.42 T6.15
55 | 31.73 33.57 3640 38.96 4206 68.80 73.31 TT.38 §2.29
60 | 35.53 37.48 4048 43,19 46.46 T4.40 T9.08 83.30 88.38
65 | 39.38 41.44 4460 47.45 50.88 79.97 84 .82 8018 94.42
70 | 4328 4544 4876 51.74 55.33 85.53 90.53 95.02 100.43
75 | 47.21 4948 5294 56.05 59.79 91.06 96.22 100.84 106.39
80 | 51.17 53.54 57.15 60.39 64.28 96.58 101.88 106.63 112.33
85 | 55.17 57.63 61.39 64.75 68.78 102.08 107.52 112,39 11824
90 | 59.20 61.75 6565 69.13 73.29 10v7.57 113.15 118.14 12412
95 | 63.25 65.90 6992 7352 T7.82 113.04 11875 12386 12997
100 | 67.33 70.06 7422 7793 8236 11850 12434 12956 13581




t Table
cum. prob t s t7s g tgs LE) s t 575 tog t g5 t 959 t 5395
one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005'
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001

0.000 1.000 1.376
0.000 0.816 1.061

963 3.078 6.314 12.71 31.82 63.66 318.31 636.62
386 1.886 2920 4.303 6.965 9925 22327 31599
0.000 0.765 0.978 .250 1.638 2353 3.182 4.541 5.841 10215 12924
0.000 0.741 0.941 190 1533 2132 2776 3.747 4.604 7173 8.610
0.000 0.727 0.920 1.156 1476 2015 2.571 3.365 4.032 5.893 6.869
0.000 0.718 0.906 1.134 1.440 1.943 2.447 3.143 3707 5208 5.959
0.000 0.711 0.896 1.119 1415 1.895 2.365 2.998 3.499 4785 5.408
0.000 0.706 0.889 1.108 1.397 1.860 2.306 2.896 33565 4.501 5.041
0.000 0.703 0.883 1.100 1.383 1.833 2.262 2.821 3.250 4297 4781
10 0.000 0.700 0.879 1.083 1.372 1.812 2.228 2764 3.169 4.144 4.587
" 0.000 0.697 0.876 1.088 1.363 1.796 2201 2718 3.106 4.025 4.437
12 0.000 0.695 0.873 1.083 1.356 1.782 2179 2681 3.065 3.930 4.318
13 0.000 0.694 0.870 1.079 1.350 1.771 2.160 2.650 3.012 3.852 4221
14 0.000 0.692 0.868 1.076 1.345 1.761 2.145 2.624 2977 3.787 4.140
15 0.000 0.691 0.866 1.074 1.341 1.753 2131 2.602 2.947 3.733 4.073
16 0.000 0.690 0.865 1.071 1.337 1.746 2120 2.583 2921 3.686 4.015
17 0.000 0.689 0.863 1.069 1.333 1.740 2.110 2.567 2.898 3.646 3.965
18 0.000 0.688 0.862 1.067 1.330 1.734 2101 2.552 2878 3.610 3.922
19 0.000 0.688 0.861 1.066 1.328 1.729 2.093 2539 2.861 3579 3.883
20 0.000 0.687 0.860 1.064 1.325 1.725 2.086 2.528 2.845 3.552 3.850
21 0.000 0.686 0.859 1.063 1.323 1.721 2.080 2518 2831 3.527 3.819
22 0.000 0.686 0.858 1.061 1.321 1.717 2074 2.508 2.819 3.505 3.792
23 0.000 0.685 0.858 1.060 1.319 1.714 2.069 2.500 2.807 3.485 3.768
24 0.000 0.685 0.857 1.059 1.318 1.711 2.064 2.492 2797 3.467 3.745
25 0.000 0.684 0.856 1.058 1.316 1.708 2.060 2.485 2787 3.450 3.725
26 0.000 0.684 0.856 1.058 1.315 1.706 2.056 2479 2779 3.435 3.707
27 0.000 0.684 0.855 1.057 1.314 1.703 2.052 2473 2771 3.421 3.690
28 0.000 0.683 0.855 1.056 1.313 1.701 2.048 2.467 2.763 3.408 3.674
29 0.000 0.683 0.854 1.055 1311 1.699 2.045 2.462 2.756 3.396 3.659
30 0.000 0.683 0.854 1.055 1.310 1.697 2.042 2457 2.750 3.385 3.646
40 0.000 0.681 0.851 1.050 1.303 1.684 2.021 2423 2.704 3.307 3.551
60 0.000 0.679 0.848 1.045 1.296 1.671 2.000 2.390 2.660 3.232 3.460
80 0.000 0.678 0.846 1.043 1.292 1.664 1.990 2.374 2.639 3.195 3.416
100 0.000 0.677 0.845 1.042 1.290 1.660 1.984 2.364 2626 3174 3.390
1000 0.000 0.675 0.842 1.037 1.282 1.646 1.962 2.330 2.581 3.098 3.300

z 0.000 0.674 0.842 1.036 1.282 1.645 1.960 2.326 2576 3.090 3.291
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