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1. ()        ,   . 14 

A1 A2 
B1 B2 B1 B2 
8 6 9 6 
9 7 8 8 
7 6 8 7 
7 5 9 7 
9 5 7 6 
8 6 10 5 
9 8 9 9 
8 6 8 8 
8 7 10 8 
7 4 7 6 

 

         ,    : 

A1 (Boys) A2 (Girls) 
B1 

(Urban) 
B2 

(Rural) 
B1 

(Urban) 
B2 

(Rural) 
11 13 10 12 
13 14 12 11 
14 15 13 13 
12 17 11 11 
15 16 10 10 
14  11 13 
13  10  
11    
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14 12 19 12 21 22 17 18 

21 17 17 15 23 21 15 15 

15 11 11 17 16 17 13 15 

18 13 13 15 28 18 14 13 

17 15 15 17 26 20 16 19 

 

            . 

 

I II III IV 

28 25 40 12 

30 20 35 16 

18 28 27 30 

20 33 32 18 

15 38 28 22 
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3.    : 14 

 () (i) -A (N = 09)  -B (N = 08)       
    .       
               . 

-A  03 10 16 13 15 12 10 04 07 

-B  17 16 05 03 12 14 03 04  

  (ii)           
 . ( = 0.05) 

 

I II III IV 

27 29 28 23 

21 32 19 40 

30 25 23 36 

28 27 26 39 

31 18 15 37 

20 16 17 35 

22 20  38 

25   24 

24    

23    
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  (i) -A (N = 10)  -B (N = 08)         

 .     .    - 

‘’   0.05          

          ? 

 13 15 14 09 07 04 15 18 22 19 

 11 10 08 06 03 17 12 16   

  (ii)     -   0.05  

     : 

   

30 – 33 12 09 

34 – 36 10 12 

37 – 39 04 17 

40 – 42 05 14 

43 – 45 02 02 

46 – 48 02 03 

49 – 51 10 03 
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4.   . 14 

 () (i)             
 . 

 1 2 3 4 5 6 7 8 9 10 

  21 20 25 17 19 13 13 29 18 13 

  26 26 28 19 28 16 13 24 17 17 

  (ii)      ‘Q’       
 : 

 1 2 3 4 5 6 7 8 9 10 

I 0 0 1 1 1 0 0 0 1 0 

II 1 1 1 1 1 1 1 1 1 1 

III 0 0 0 1 0 1 1 0 0 1 

 

  (i)       -    
 .        
   0.05  . 

Groups (N) 
Conditions (K) 

I II III IV 

A 14 27 50 09 

B 32 40 29 36 

C 10 21 14 33 

D 34 38 21 41 

  (ii)     -A (N = 5), -B (N = 7)  -C (N = 10) 

     .        
              
   .  

Group Scores 

A 08 14 21 17 15      

B 16 11 06 19 13 15 23    

C 41 20 31 26 28 22 27 29 17 25 
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1. (A) Calculate Analysis of variance on the basis of the following data and test the 

significance. 14 

A1 A2 
B1 B2 B1 B2 
8 6 9 6 
9 7 8 8 
7 6 8 7 
7 5 9 7 
9 5 7 6 
8 6 10 5 
9 8 9 9 
8 6 8 8 
8 7 10 8 
7 4 7 6 

OR 

  Compute the Analysis of Variance from the data given below and test the 

significance : 

A1 (Boys) A2 (Girls) 
B1 

(Urban) 
B2 

(Rural) 
B1 

(Urban) 
B2 

(Rural) 
11 13 10 12 
13 14 12 11 
14 15 13 13 
12 17 11 11 
15 16 10 10 
14  11 13 
13  10  
11    
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 (B) Answer the following questions : (any four) 4 

  (1) When the researcher manipulates more than one variables and examines its 

significant effect then its called _________ analysis of variance. 

     (one way, two way) 

  (2) State the meaning of two way Analysis of Variance. 

  (3) Data is presented in an organized form through descriptive statistics.  

     (True/False) 

  (4) State the meaning of degree of freedom. 

  (5) _________ techniques are more capable and successful in order to determine 

the true difference between the two means. (Non-parametric/Parametric) 

  (6) State the meaning of Null hypothesis. 

 

2. (A) Carry out analysis of variance from following data and test the null hypothesis at 

0.05 significance level. 14 

A1 (Arts) A2 (Commerce) 

B1 (Urban) B2 (Rural) B1 (Urban) B2 (Rural) 

C1 

(Male) 

C2 

(Female) 

C1 

(Male) 

C2 

(Female) 

C1  

(Male) 

C2 

(Female) 

C1 

(Male) 

C2 

(Female) 

14 12 19 12 21 22 17 18 

21 17 17 15 23 21 15 15 

15 11 11 17 16 17 13 15 

18 13 13 15 28 18 14 13 

17 15 15 17 26 20 16 19 

OR 

  Test the homogeneity of variance of the following data by using Bartlett’s test. 

Groups 

I II III IV 

28 25 40 12 

30 20 35 16 

18 28 27 30 

20 33 32 18 

15 38 28 22 
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 (B) Answer the following questions : (any four) 4 

  (1) Three-way analysis of variance is a statistical method through which the 

significance of difference among less than two groups is determined.  

      (True/False) 

  (2) 0.01 significance levels can be called the most reliable (Higher) level of 

significance. (True/False) 

  (3) When Null Hypothesis is accepted and rejected ? 

  (4) Bartlett’s test results are significant that’s mean the groups variance are not 

Homogeneous. (True/False) 

  (5) How many methods are used to calculate Bartlett’s test ? Which one ? 

  (6) When three-way analysis of variance can be used ? 

 

3. Calculate the following : 14 

 (A) (i) The recipients obtained score on an Adjustment test by group-A (N = 09) 

and group-B (N = 08) are as follows. Using a Median test, examine the null 

hypothesis that both groups have been taken from a population whose 

median are the same. 

Group-A Scores 03 10 16 13 15 12 10 04 07 

Group-B Scores 17 16 05 03 12 14 03 04  

  (ii) Test the null hypothesis by using the extension of median test from the 

following data. ( = 0.05) 

Groups 

I II III IV 

27 29 28 23 
21 32 19 40 
30 25 23 36 
28 27 26 39 
31 18 15 37 
20 16 17 35 
22 20  38 
25   24 
24    
23    

OR 
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  (i) Group-A (N = 10) and Group-B (N = 08) were selected randomly. Anxiety 

test was administered to them. Scores obtained by them are given below. 

From this data, test null hypothesis at level of significance 0.05 by Mann-

Whitney ‘U’ test and clarify whether there is any significant effect of 

gender difference on anxiety score. 

Boys 13 15 14 09 07 04 15 18 22 19 

Girls 11 10 08 06 03 17 12 16   

  (ii) Test the null hypothesis by using Kolmogorov-Smirnov test at 0.05 level of 

significance from the following data : 

Scores Boys Girls 

30 – 33 12 09 

34 – 36 10 12 

37 – 39 04 17 

40 – 42 05 14 

43 – 45 02 02 

46 – 48 02 03 

49 – 51 10 03 

 (B) Answer the following questions : (any three) 3 

  (1) Calculate U is bigger than tabulated U, the null hypothesis is accepted. 

     (True/False) 

  (2) Give the meaning of Kolmogorov-Smirnov test (method). 

  (3) Man-Whitney U tests are used to check the significance between less than 

two matches groups or means. (True/False) 

  (4) Median test is a non-parametric statistical test. (True/False) 

  (5) State the use of median test. 



MD-139 11 P.T.O. 

4. Calculate the following : 14 

 (A) (i) Test the null hypothesis by using Wilcoxon matched pair sign ranks test 

from following data : 

 1 2 3 4 5 6 7 8 9 10 

Before Study 21 20 25 17 19 13 13 29 18 13 

After Study 26 26 28 19 28 16 13 24 17 17 

  (ii) Test the null hypothesis by using Cocharan Q test from following data : 

Methods 1 2 3 4 5 6 7 8 9 10 

I 0 0 1 1 1 0 0 0 1 0 

II 1 1 1 1 1 1 1 1 1 1 

III 0 0 0 1 0 1 1 0 0 1 

OR 

  (i) Subject of four matched groups obtained the following scores under the four 

different conditions. Carry out Friedman’s two-way analysis of variance 

rank test. Test the significance of the condition at 0.05 levels of 

significance. 

Groups (N) 
Conditions (K) 

I II III IV 

A 14 27 50 09 

B 32 40 29 36 

C 10 21 14 33 

D 34 38 21 41 

  (ii) The scores on a psychological test obtained by Group-A (N = 5), Group-B 

(N = 7) and Group-C (N = 10) have been given below. Using Kruskal-

Wallis test verify the null hypothesis that the three groups of the subjects 

come from same population and also interpret your finding.  

Group Scores 

A 08 14 21 17 15      

B 16 11 06 19 13 15 23    

C 41 20 31 26 28 22 27 29 17 25 
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 (B) Answer the following questions : (any three) 3 

  (1) When can the Cochrane ‘Q’ test be used ? 

  (2) When N is equal or more than _________ then examine the significant of 

Wilcoxon matched pair sign ranks test through by 2 (Chi square) table. 

      (15/25) 

  (3) State the use of Wilcoxon test. 

  (4) State the use of Friedman two-way analysis of variance. 

  (5) Use the Kruskal-Wallis test when you have to compare three or _________ 

than three independent groups. (less/more) 

____________ 


