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Model Question Paper 

Fourth Semester BE Degree Examination 

Engineering Mathematics -IV 

Time: 3 Hours          Max. Marks: 100 

Note:  1. Answer any FIVE full questions, choosing ONE full question from each module. 

2. M: Marks, L: RBT (Revised Bloom’s Taxonomy) level, C: Course outcomes. 

 

                           Module -1 M L C 

Q1 

a. An analysis of monthly wages paid to the workers of two firms A and B 

belonging to the same industry gives the following results: 

 

 Firm A Firm B 

Number of workers 500 600 

Average monthly wage Rs. 186 RS. 175 

Variance of distribution 

of wages 

81 100 

(i) Which firm, A or B, has a larger wage bill? 

(ii) In which firm, A or B, is there greater variability in individual wages? 

(iii) Calculate (a) the average monthly wage, and (b) the variance of the 

distribution of wages, of all the workers in the firms A and B taken together. 

 

10 L3 CO1 

b. 

 
Fit a parabola of the form            for the data  

 x 1 2 3 4 5 6 7 8 9 

 y 2 6 7 8 10 11 11 10 9 

 Estimate   when       

 

10 

 

L3 

 

CO1 

 

OR 

Q2 

a. 

 

Draw the Cumulative frequency curve for the following distribution showing the 

number of marks of 59 students in Statistics. Determine Q1, Median, Q3 using the 

Cumulative frequency curve. 

 

Marks 

group 

0-10 10-20 20-30 30-40 40-50 50-60 60-70 

Number 

of 

students 

4 8 11 15 12 6 3 

  

10 

 

L3 

 

CO1 

 

b. Determine the coefficient of correlation and obtain the lines of regression for the 

data given. 

x 1 2 3 4 5 6 7 8 9 

y 9 8 10 12 11 13 14 16 15 

  

10 L3 CO1 

 



           23BSCC202 

2 of 4 

Module- 2 

Q3 

a. i) A random sample of 400 items chosen from an infinite population is found to 

have a mean of 82 and a standard deviation of 18. Find the 95% confidence 

limits for the mean of the population from which the sample is drawn. 

 

ii) The mean lifetime of sample of 100 fluorescent tube lights manufactured by a 

company is found to be 1570 hours with standard deviation of 120 hours. Test 

the hypothesis that the mean lifetime of the light produced by the company is 

1600 hours at 1% level of significance. 

 

 

 

 

10 

 

 

 

 

L3 

 

 

 

 

CO2 

b. A survey of 320 families with 5 children each revealed the following distribution:  

No. of 

Boys 

5 4 3 2 1 0 

No. of 

Girls 

0 1 2 3 4 5 

No. of 

Families 

14 56 110 88 40 12 

Is this result consistent with the hypothesis that male and female births are 

equally probable?  [      
        for 5 degrees of freedom] 

 

10 L3 CO2 

OR 

Q4 

a. A random sample of 10 boys had the following I.Q.'s: 70, 120, 110, 101, 88, 83, 

95, 98, 107, 100. Do these data support the assumption of a population mean I.Q. 

of 100? Find a reasonable range in which most of the mean I.Q. values of samples 

of 10 boys lie. [given               for 9 d.f] 

10 L3 CO3 

b. In experiments on pea breeding, the following frequencies of seeds were 

obtained. 

Round and 

Yellow 

Wrinkled and 

Yellow 

Round and 

Green 

Wrinkled and 

Green 

315 101 108 32 

Theory predicts that the frequencies should be in proportions 9:3:3:1. Examine 

the correspondence between theory and experiment. [      
        for 3 d.f] 

 

10 L3 CO3 

Module - 3 

Q5 

a. Three types of fertilizers are used on three groups of plants for 5 weeks. We want 

to check if there is a difference in the mean growth of each group. Using the data 

given below apply a one-way ANOVA test at 0.05 significant level. 

 [ Given             ] 

Fertilizer-1 6 8 4 5 3 4 

Fertilizer-2 8 12 9 11 6 8 

Fertilizer-3 13 9 11 8 7 12 

  

10 L3 CO3 

b. Three different methods of Analysis           are used to determine in parts 

per million the amount of a certain constituent in the sample. Each method is used 

by 5 analysts, and the results are given in the following table. Choose a suitable 

experiment to determine whether the results indicate a significant variation either 

between the methods or between the analysts?  

[ Given                         ]  

10 L3 CO3 
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Method  

   

Method  

   

Method  

   

Analysts  

1 7.5 7.0 7.1 

2 7.4 7.2 6.7 

3 7.3 7.0 6.9 

4 7.6 7.2 6.8 

5 7.4 7.1 6.9 

  

OR 

Q6 

a. A manufacturing company has purchased three new machines of different makes 

and wishes to determine whether one of them is faster than the others in 

producing a certain output. Five- hourly production figures are observed at 

random from each machine and the results are given in the following table. Use 

analysis of variance technique and determine whether the machines are 

significantly different in their mean speeds. Use   = 5%. [ Given             ] 

 

 Machine    Machine    Machine    

Observation 

25 31 24 

30 39 30 

36 38 28 

38 42 25 

31 35 28 

  

10 L3 CO3 

b. An experiment was carried out to determine the effect of claying the ground on 

the field of barley grains; amount of clay used were as follows: 

A: No clay    

B: Clay at 100 per acre  

C: Clay at 200 per acre D: Clay at 300 per acre.  

The yields were in plots of 8 meters by 8 meters and are given in the following 

table.   

 

Column  

Row  

I II III IV 

I D 

29.1 

B 

18.9 

C 

29.4 

A 

5.7 

II C 

16.4 

A 

10.2 

D 

21.2 

B 

19.1 

III A 

5.4 

D 

38.8 

B 

24.0 

C 

37.0 

IV B 

24.9 

C 

41.7 

A 

9.5 

D 

28.9 

 Choose a suitable design and perform ANOVA at 5% level of significance. 

 [ Given             ] 
 

10 L3 CO3 

Module - 4 

Q7 

a. Determine whether the Markov chain whose transition probability matrix is  

   

       
       
       

 is irreducible or not. Also, find the corresponding 

stationary probability vector. 

10 L3 CO4 
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b. Two boys B1, B2 and two girls G1, G2 are throwing ball form one to the other. 

Each boy throws the ball to the other boy with probability 1/2 and to each girl 

with probability 1/4. On the other hand, each girl throws the ball to each boy with 

probability 1/2 and never to the other girl. In long run how often does each 

receive the ball. 

10 L3 CO4 

OR 

Q8 

a. 

 Determine whether the stochastic matrices    

       
       
         

  and  

   
   

       
   

  are regular. 

 

10 L3 CO4 

b. Every year, a man trades his car for a new car. If he has Breeza, he trades it for a 

Creta. If he has a Creta, he trades it for a Baleno. However, if he has a Baleno, he 

is just as likely to trade it for a new Baleno as to trade it for a Breeza or a Creta. 

In 2018 he bought his first car, which was a Baleno. Find the probability that he 

has (a) 2020 Baleno (b) 2020 Breeza (c) 2023 Creta (d) 2023 Baleno. 

 

 

10 

 

 

L3 

 

 

CO4 

Module – 5 

Q9 

a. The covariance matrix   for the random variables        and    is given as 

   
    
    
   

   . Determine the Principal Components.  

 

10 L3 CO4 

b. 

 
The covariance matrix   for the random variables        and    is given as 

   

    
 
 
 

 
 
 

  
  
  

   . And the Eigen values are given by                

              . Determine the Factor Loading for the first two factors. 

10 L3 CO4 

OR 

Q10 

a. The covariance matrix   for the random variables        and    is given as 

   
   
   
   

   . Determine the Principal Components.  
10 L3 CO4 

b. A dataset with two features, feature 1 and Feature 2, along with their respective 

class labels is as follows. 

Feature 1 Feature 2 Class 

1 2 A 

2 3 A 

3 3 B 

6 6 B 

Classify a new point, (4, 4), using the  -Nearest Neighbors        algorithm 

with      . 

10 L3 CO4 
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