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All Questions are compulsory
Draw neat and labeled diagram
wherever necessary
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Write the following
How to find out variance. Explain with example.
What is hypothesis testing of means? Explain the testing techniques

used in different situations with formula.
OR

Write a note on applications and uses of percentiles.

Here are the values of serum biomarker of 10 different patients. Using
Student’s t Test, calculate the mean value of serum biomarker.

Following are 10 values of serum biomarker in ng/ml: 578, 572, 570,
568, 572, 578, 570, 572, 596, 544. (Test at 5 per cent level of
significance).

Write the following
Describe systematic sampling and explain its advantages and
disadvantages.
Define various types of parametric tests and explain in detail about Z-
test.

OR

Write a short note on random sampling with its advantages and
disadvantages.
Describe type | and type Il errors in hypothesis testing.

Write the following
Calculate and analyze the correlation coefficient of study hours and
sleeping hours of different students.

Number of Study hours 2 |4 |6 |8 [10
Number of Sleeping hours 10(9 |8 |7 |6
What are the features and need of good study design.
OR

The following table provides data about the percentage of students who
have free university meals and their CGPA scores. Calculate the
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(ii)

(i)

(i)

(i)

Spearman’s Rank Correlation between meals and their CGPA scores

and interpret the result.

Y= 1304~ g

State University |Percentage of students|Percentage of students
having free meals scoring above 8.5 CGPA
Pune 14.4 54
Chennai 7.2 64
Delhi 27.5 44
Kanpur 33.8 32
Ahmedabad 38.0 37
Indore 15.9 68
Guwahati 4.9 62
What are independent, dependent, extraneous and confounded 7

variables? Describe their significance in data analysis of research study.

Write the following

Compare the incidence of accidents in power-and hand driven machines. 7
The table of frequencies Is given beiow:

Machinery Accidents No accidents Total
Power 8 112 120
Hand 15 165 180
Total 23 227 300

Discuss importance of research hypothesis in research proposal.

OR

14

(1) Define ‘t test, give different situations in which the unpaired and 7
paired ‘t tests are applied.

(2) The following data give the uterine weights (in mg) of 20 rats selected
at random from a large stock. Is it likely that the mean weight of the
whole lot could be regarded as 24 mg, if the uterine weights follow ‘¢

distribution?

9182126

14 18 22 27
1519 22 21
1519 24 30
16 20 24 32

‘¢ value for 19 dfis 2.093 at 5% level.
Diccuss the nzefulness of various statistical software in cancer research. 7

MCQs (Any seven out of twelve).

Simple random sampling is always which type of design?

EPS design
Nature design

b
d

Multivariate design
Partially design
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Z score is positive, if the data value lies above the

Mean Coefficient variance
Probability Sampling

Which one from the following is known as a cumulative frequency
graph?

Ogive b Bar charts

Histogram d Pie chart

in a biostatistics, type 1 error occurs, when .
Rejection is HO, if it is true Rejection is HO, if it is false
Acceptance is HO, if it is false Acceptance is HO, if it is true

The Power of Test is denoted by
B b a
1-a d 1-B

For the purpose of testing, when a statement made about a
population, it is caiied :

Statistic b Hypothesis

Test-Statistic d Level of Significance

An analysis of variance test is also called as
Student ‘t’ test b ‘F’ test
r test d Spearman test

Which test is applied to paired data of dependent observations
from one sample only when each individual is given a pair of
observations?

One sample ‘t’ test b Paired sample ‘t’ test

Independent sample 1’ test d Correlation and regression
To perform the chi square test, the data must be in the form of

Frequency b Percentage
Quartiles d Frequency and quartiles

Non-continuous variable is .
Discrete variable b Qutcome variable
Response variable d Random variable

The conceptual framework in research design is .
Synopsis of Research b Research paradigm
Research design d Research hypothesis

Which one is used as a synonym of quantitative variable?
Dependent variable b Independent variable
Non-continuous variable d Continuous variable
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F - Distribution (1= 0.01 in the Right Tail)

Denominator Degrees of Freedom

df Numerator Degrees of Freedom
I AGUTE 2 s 4 s o 7 s 9
2
1 405222 4999 5 34034 6246 636 8590 5928 4 5981 .1 60215
2 98 503 9% 000 99 166 99 249 99,299 99,333 99,356 99.374 99.388
3 34116 w817 19437 28710 28.237 27911 27672 27489 27345
4 21198 18.000 16.694 15977 15522 15.207 14976 14799 14,659
5 16.258 13274 12060 1w 10.967 10,672 10.456 10.289 10458
6 13745 10925 97795 9.1483 87459 84661 8.2600 8.3017 15761
7 12246 95466 84513 78466 74604 74914 69928 6.8400 67188
8 11259 §.6491 7.5910 70061 66318 6.3707 6.1776 60289 5.9106
9 10561 30215 69919 64221 50569 58018 56129 54671 53511
10 10.044 75504 55523 59943 § 6363 53858 5.2001 50567 49424
i1 96450 72057 62167 56683 53160 50692 45861 47345 46315
12 9 3302 69266 50525 54120 50643 48206 56395 44994 43875
13 90738 5.7010 7394 52083 48618 46204 44410 43021 44911
14 88616 65149 53639 50354 46950 44558 42779 4.1399 40297
15 86831 63589 54170 38932 45556 43183 4.1415 0045 3.8948
16 55310 62262 52922 47726 44374 42018 50259 3.8%96 17804
17 83997 6.112] 1850 36690 43359 41015 39267 3.7910 36822
18 82854 60129 50919 45790 42479 40146 18406 37054 35971
19 81849 59259 5.010% 45003 41708 39386 37653 36305 35225
20 0960 58489 49182 44307 41027 1A7H4 36987 35644 34567
21 50166 5 TRO4 58740 53688 50421 8117 38396 15056 33981
2 79454 57190 48106 43134 3 9880 17583 35867 34330 3.3458
23 78811 5 6637 4.7649 426% 19392 37102 3.5340 34057 3.2986
2 78229 56136 47181 32184 38954 3.6667 34959 33629 32560
25 77698 55680 46755 41774 38550 36272 34568 33239 372
2 77213 55263 4.6366 4.1400 38183 33911 34210 32884 3.1818
27 76767 54881 4.6009 41056 37848 3.5360 3.3882 32558 3.1494
28 76356 54529 45681 40740 37539 35276 3.3581 32259 21198
29 75977 54204 45378 40349 17254 34995 33303 3.1982 3.0920
30 75625 53903 45097 40179 16990 34738 33043 3.4726 3.0665
40 7.3141 S 3785 43126 35283 15138 3.2910 34238 29930 2.8876
60 70771 49774 41359 36490 33389 31187 29330 28233 27185
120 68509 478658 39491 34793 11735 29359 27918 26629 25586
= 66349 4 6052 37816 33192 30173 2.8020 26393 25113 24073
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Percentage Points of the Chi-Square Distribution

Degrees of Probability of a larger value of x *

Freedom 0.99 0.95 0.90 0.75 0.50 0.25 0.10 0.05 0.01
1 0.000 0.004 0.016 0.102 0.455 1.32 2.71 3.84 6.63
2 0.020 0.103 0.211 0.575 1.386 2.77 4.61 5.99 9.21
3 0.115 0.352 {(.584 1.212 2.366 4,11 6.25 7.81 11.34
4 (.297 0.711 1.064 1.923 3,357 5.39 7.78 9.4% 13.28
5 0.554 1.145 1.610 2.675 4,351 6.63 9,24 11.07 15.09
6 0.872 1.635 2.204 3.455 5.348 7.84 10.64 12,59 16.81
7 1.239 2.167 2.833 4.255 5.346 9.04 12.02 14.07 18.48
8 1.647 2.733 3.490 5.071 7.344 10.22 13.36 15.51 20,09
g 2.088 3.325 4.168 5.899 §.343 11.39 14.68 16.92 21.67
10 2.558 3.940 4.865 6.737 9.342 12.55 1599 18.31 23.21
11 3.053 4.575 5578 7.584 10.341 13.70 17.28 19.68 24.72
12 3.571 5.226 6.304 8.438 11.340 14.85 18.55 21.03 26.22
13 4,107 5.892 7.042 g,299 12.340 15.98 19.81 22.36 27.69
14 4.660 6.57% 7.790 10.165 13.33% 17.12 21.06 2368 | 29.14
15 5229 7.261 8.547 13.037 14.33¢ 18.2% 22.31 2500 058
16 5.812 7.962 9312 11912 15.338 19.37 23.54 26.30 32.00
17 6.408 8.672 10.085 12,792 16.338 20.49 24.77 27.59 33.41
18 7.015 9.390 10.865 13.675 17.338 21.60 25.99 28.87 34.80
19 7.633 10.117 11.651 14.562 18.338 22.72 27.20 30.14 36.19
20 8.260 10.851 12.443 15452 19.337 23.83 28.41 31.41 37.57
22 9.542 12.338 14.041 17.240 21.337 26.04 30.81 33.92 40.29

24 10.856 13.848 15.659 19.037 23.337 28.24 33.20 36.42 42.98
26 12.198 15.379 17.292 20.843 25.336 30.43 35.56 38.89 45.64
28 13.565 16.928 18.539 22.657 27.336 32.62 37.92 41.34 48.28
30 14.953 18.493 20.599 24.478 29.336 34.80 40.26 43.77 50.89
40 22.164 26.509 29.051 33.660 39,335 45.62 51.80 55.76 63.69
50 27.707 34.764 37.689 42.942 49,335 56.33 £3.17 67.50 76.15
60 37.485 43,188 46.459 52.294 59.335 66.98 74.40 79.08 88.38
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t Table = (304-g
cum. prob 50 £ 3% 50 tsa fgs tars Tog t 505 t s £ susn
one-tail 0.50 3.25 0.20 0.15 0.10 0.05 06.025 ¢.01 0005 0001 0.0005|
bao-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0002 0001

0.000 1.000 1.376 1.963 3.078 6.314 12.71 3182 83.66 318.31 B636.62
0.000 0.816 1.081 1386 1.886 2.920 4.303 £.865 9525 22327 31.588
0.000 0.765 0.978 1.280 1.638 2.353 3.182 4.541 5841 10215 12824
0.741 0.941 1,180 1533 2132 2,776 3.747 4604 7.173 8.610
0.000 0.727 0.920 1.156 1.476 2.015 2,571 3.365 4.032 5.883 6.869
0.000 0.718 0.8906 1134 1.440 1943 2.447 3143 3707 5.208 5958
0.000 0711 0.896 1118 1.415 1.885 2365 2.998 3.489 4.785 5408
0.000 0.7086 0.889 1.108 1.387 1.850 2.308 2896 3.355 4.501 5.041
0.000 0.703 0.683 1.100 1.383 1833 2.262 2.821 3.250 4297 4781
10 0.000 0.700 0.879 1.083 1372 1812 2.228 2.764 3.169 4.144 4587
11 0.000 0.687 0.876 1088 1.363 1796 2.201 2718 3.106 4.025 4437
13 0.000 0.885 0.873 1.083 1.356 1.782 2178 2.681 3.055 3.930 4.318
13 0.000 0.694 0.870 1079 1.350 1771 2180 2.650 3012 3.852 4221
14 0.000 0.692 0.888 1.076 1.345 1.761 2.145 2.624 2977 3.787 4.140
15 D.000 0.681 0.866 1074 1341 1.753 2131 2.602 2.947 37333 4073
18] 0.000 0650 0.B65 Lo71 1337 1748 2.120 2583 2821 3588 4018
17 0.000 0.688 0.863 1.068 1333 1.740 2.110 2.567 2.898 3.646 3.965
18 0.000 0.688 0.862 1.067 1.330 1734 2101 2552 2.878 3610 3822
15 0.000 0.688 0861 1066 1328 1.729 2083 2538 2.881 3579 3.883
20 0.000 0.687 0.660 1064 1325 1725 2.086 2528 2845 3852 3.850
21 0.000 0.686 0.858 1.063 1.323 1.721 2.080 2518 2.831 3527 3818
22 £.000 0.686 0.858 1o61 1321 1,717 2074 2.508 2818 3505 3.782
23 0.000 0.685 0.858 1.060 1318 1714 2069 2.500 2.807 3.485 3768
24 0.000 0.685 0.857 1.058 1318 1.71% 2064 2492 2397 3.467 3745
25 0.000 0.684 0.856 1.058 1.316 1.708 2.080 2.485 2.787 3.450 3.725
26 0.000 0.684 0.856 1.058 1315 1.706 2.058 2478 2.77% 3435 3707
27 0.000 0.684 0.855 1.057 1314 1.708 2052 2473 2371 3421 3.680
28 0.000 0.683 0.855 1.056 1313 1.701 2.048 2.467 2.763 3.408 3.674
29 0.000 0.683 0.854 1.055 13131 1688 2,045 2462 2.756 33986 3.659
kit 0.000 0683 (L8564 1.055 1.310 1.687 2.042 2457 2.750 3385 3646
40 0.000 0.681 0.851 1.050 1.303 1684 2021 2423 2.704 3.307 3551
B0 0.000 0.679 0.848 1045 1.296 1671 2.000 2.390 2.660 3.232 3.460
80 £.000 0.678 0.846 1.043 1282 1.664 1.990 2.374 2.639 3.185 3.416

100 £.000 0.677 0.845 1.042 1.280 1860 1.984 2.364 2.626 3.174 3.380
1000 0.000 0.675 0.842 1.037 1.282 1.646 1.862 2.330 2.581 3.088 3.300

Z 0.000 0.674 0.842 1.036 1.282 1.645 18680 2328 2.576 3.090 3281
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