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Seat No.: ________                                                                           Enrolment No.___________ 
 

GUJARAT TECHNOLOGICAL UNIVERSITY 
ME – SEMESTER-1 (NEW) EXAMINATION – WINTER 2016 

 

Subject Code: 2711304             Date:03/01/2017      

Subject Name: Numerical Methods and Statistical Analysis 

Time:  2:30 pm to 5:00 pm      Total Marks: 70 
Instructions: 

1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks.  
4. Use the attached statistical tables wherever necessary. 

 

Q.1 (a) What is ‘Probability Distribution’? Explain Binomial and Poisson Distribution.  07 

 (b) Given the values 

X 0 1 2 5 

f(x) 2 3 12 147 

Evaluate f(3) using Lagrange’s interpolation formula. 

07 

    
Q.2 (a) Apply LU factorization method to solve the equations 

. 

Take  

07 

 (b) Find a real root of the equation  by bisection method correct to four 

decimal places. 

07 

  OR  

 (b) Find a real root of the equation  by iteration method correct to three 

decimal places. 

07 

    
Q.3 (a) 

Evaluate using Gauss quadrature formula of three points. 
07 

 (b) Apply Gauss-Jordan method to solve the equations  

. 

07 

  OR  

Q.3 (a) Fit a second degree parabola to  the following data: 

x 1.5 2.0 2.5 3.0 3.5 4.0 

y 1.3 1.6 2.0 2.7 3.4 4.1 
 

07 

 (b) Using Jacobi’s iteration method,  solve the equations   

 

07 

    
Q.4 (a) Calculate mean and standard deviation for the given data 

Marks 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 

Students 2 5 12 25 38 27 14 7 3 
 

05 

 (b) It has been claimed that in 60% of all solar heater installations the utility bill is reduced 

by at least 1/3rd. Accordingly, what are the probabilities that the utility bill will be 

reduced by at least 1/3rd in (i) four of five installations; (ii) at least four of five 

installations? 

05 

 (c) Find the probabilities that a random variable having the standard normal distribution 

will take on a value: (i) between 0.87 & 1.28, (ii) between - 0.34 & 0.62  

04 

  OR  

Q.4 (a) What is ‘Probability density function’? Discuss with sketches Normal, Uniform, and 

Exponential probability density functions.  

07 
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 (b) If 20% of the diodes made in a certain plant are defective, what are the probabilities that 

in a lot of 100 randomly chosen for inspection: (i) at most 15 will be defective; (ii) 

exactly 15 will be defective? 

07 

    
Q.5 (a) Explain random sampling from the finite and infinite populations. 04 

 (b) State and discuss ‘Central Limit Theorem’. 04 

 (c) A manufacturer of fuses claims that with a 20% overload, the fuses will blow in 12.4 

min on the average. To test this claim, a sample of 20 of the fuses was subjected to a 

20% overload, and the times it took them to blow had a mean of 10.63 min and a 

standard deviation of 2.48 min. If it can be assumed that the data constitute a random 

sample from a normal population, do they tend to support or refute the manufacturer’s 

claim? 

06 

  OR  

Q.5 (a) Explain ‘t-test’ and ‘chi-square test’. 04 

 (b) Briefly describe the hypothesis testing procedure and significance intervals. 04 

 (c) The mean weight loss of 16 grinding balls after a certain length of time in mill slurry is 

3.42 gm with a standard deviation of 0.68 gm. For the 95% confidence interval, test the 

null hypothesis for the claimed mean weight loss of (i) 3.7 gm, and (ii) 3 gm. Which 

claim will be rejected?      

06 
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