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Seat No.: ________                                                           Enrolment No.___________ 
 

GUJARAT TECHNOLOGICAL UNIVERSITY 
ME 1

st
 - SEMESTER  I  EXAMINATION  WINTER 2014 

 

Subject Code: 2711304            Date:06/01/ 2015        

Subject Name: Numerical Methods and Statistical Analysis 

Time:  2:30 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.  
 

Q.1 (a)  Solve the following system of linear equations using LU Decomposition 

method by taking where  Also find  

 

07 

 (b) (I) 

 

 

 
 

(II) 

Solve the following tridiagonal system of equations using Thomas 

algorithm. 

 

Show that the following system of linear equations is inconsistent. 

 

04 
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Q.2 (a)  Use four iteration of Romberg s integration to estimate . 

Comment on the accuracy of your result. 
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 (b) (I) 

 
 

 

(II) 

Evaluate  using Gaussian Quadrature two point formula and 

three point   formula respectively. 

Calculate the infinite norm of  

05 

 

 

02 

 

   OR  

 (b)  
 

 
 

Obtain the cubic spline approximation for the function defined by the 
data 

 0 1 2 

 1 2 33 

 with M(0) = 0, M(2) = 0. Find an estimate of . 

07 

 

 

     
Q.3 (a) (I) 

 

(II) 

Apply Gauss- Seidel iteration method to solve the equations 

      

Round-off the number 465350 to four significant digits and compute 

relative error. 

05 
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 (b) 

 
 

 

 

 

Define: Interpolation and Extrapolation. Find the Lagrange interpolating 

polynomial that fits the following data values 

 -1 2 3 4 

 -1 11 31 69 

Also determine the approximate value of . 

07 

 

 

   OR  

Q.3 (a)  Using the Choleski decomposition method find solution for the following 

system of equations 
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 (b) 

 

 

 

(I) 

 

(II) 

For two events A and B, given that , , 

. Find ,  and . 

In a certain assembly plant, three machines, A, B and C make 30%, 45% 

and 25% respectively, of the products, It is known from past experience 

that 2%, 3% and 2%  of the product made by each machine, respectively 

are defective. A product is selected randomly and found to be defective. 

What is the probability that it is produced by machine A. 

03 

 

04 

     
Q.4 (a) (I) 

 

 

 
 

(II) 

A large chain retailer purchases a certain kind of electronic device from a 

manufacturer. The manufacturer indicates that the defective rate of the 

device is 3%.The inspector randomly picks 20 items from a shipment. 

What is the probability that there will be at least one defective item among 
these 20? 

Calculate mean and standard deviation from the following data regarding 

the marks obtained by students in Statistical method 

Marks 1 2 3 4 5 6 7 8 9 

No of 

student 

32 41 57 98 123 83 46 17 3 
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 (b) (I) 

 

 

 

 

(II) 

A soft-drink machine is regulated so that it discharges an average of 200 

ml per cup. If the amount of drink is normally distributed with a standard 

deviation equal to 15 ml. 

(i)   What is the probability that cup will contains more than 224 ml? 

(ii)   What is the probability that a cup contains between 191 and 209 ml? 

A simple random sample of 100 observations was taken from a large 

population. The sample mean and standard deviation were determined to 
be 80 and 12 respectively. Compute point estimate, standard error and 

95% confidence interval estimate of mean. 

04 
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   OR  

Q.4 (a) (I) 

 

 

 

 

(II) 

Airline passengers arrive randomly and independently at the passenger 

screening facility at an international airport. The mean arrival rate is 10 

passengers per minute. Compute the probability of  

(i)   at the most one arrivals in a 1-minute period. 

(ii)  at least two arrival in a 1-minute period. 

The mean height obtained from a random sample of size 100 is 64 inches 

standard deviation of the distribution of height of the population is 3 

inches. Test the statement that mean height population is 67 inches at 1% 

level of significance. 

03 

 

 

 

 

04 

 

 

 

 (b)  

 
 

 
 

From the data given below about the treatment of 500 patients suffering 

from a disease. State whether the new treatment is superior to the 
conventional treatment. 

No of patients 
 Favorable Not favorable Total 

New 280 60 340 
Conventional 120 40 160 

Total 400 100 500 
(Given for degree of freedom , ) 

07 

     
Q.5 (a) (I) 

 

 

 

 

 

(II) 

The mean life time of a sample of 400 fluorescent light bulbs, produced 

by a company is found to be 1570 hours with a standard deviation of 150 

hours. Test the hypothesis that the mean life time of the bulbs produced 

by the company is greater than or equal to 1600 hours against the 

alternatively hypothesis that it is smaller than 1600 hours at 1% level of 

significance. 

The mean and standard deviation of a binomial random variable X are 8 

and 2 respectively. Find )2( =XP . 

04 
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(b) Ten specimens of copper wires drawn from a large lot have the following 

breaking strength (kg. wt) 

578     572     570     568     572     578     570     572     596     584       

Test the whether the mean breaking strength of the lot may be taken to be 

578 kg. wt.t value for degree of freedom=9 at 1% significance level  is 

3.250 

07 

   OR  

Q.5 (a)  Find the multiple linear regression equation of X1, X2 and X3 from the 

data relating to three variables given below: 

X1 4 6 7 9 13 15 

X2 15 12 8 6 4 3 
X3 30 24 20 14 10 4 

 

07 

 (b) (I) 
 

 
 

(II) 

Obtain the Least square approximation of the form to the 

data 

 0.5 1.0 2.0 2.5 3.0 

 0.57 1.46 5.10 7.65 9.20 

Explain the following different type of errors occurring in numerical 

analysis. (a)Truncation Error (b) Machine epsilon Error 
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************* 
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