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DHANAMANJURI UNIVERSITY 
JUNE – 2021 

  Name of Programme : M.Sc. Physics 

  Semester  : Fourth 

  Paper Code  : PHY-617 

  Paper Title  : Computational Physics 

  Full Marks : 40 

The figures in the margin indicate full marks for the questions. 

Answer all questions. 

 1. a) Write a Python program to count the number of times the letter ‘a’ appears in the string  

   ‘abracadabra’. 3 

  b) Write a recursive function to calculate the factorial of a positive integer. 3 

  c) What is wrong with the following Python program segments: 2 × 2 = 4 

    i) my_list = [1, 3.14, ′hello′, "world"] 
     my_list [4] = 2.18 

    ii) tpl = (11, 7.4, ′Jack′, "Danny") 

     tpl[1]=3 

Or 

  a) Write a Python program to find the ‘n’th term of the Fibonacci sequence. 5 

  b) Write a Python program to generate prime numbers in the range 200 to 300. 5 

 2. Find an approximate value of √2 correct to seven decimal places using the Newton-Raphson  

  formula.   10 

Or 

  Solve the following system of equations using Gaussian elimination method with partial  

  pivoting.   10 

      𝑥1 + 𝑥2 + 𝑥3 = 6 

      3𝑥1 + 3𝑥2 + 4𝑥3 = 20 

      2𝑥1 + 𝑥2 + 3𝑥3 = 13 

 3. Find the value of ∫ 𝑒𝑥𝑑𝑥
0.6

0
 taking 𝑛 = 6 correct to five significant figures by  

  Simpson’s 1/3-rule.  10 

Or 

  Using the fourth order Runge-Kutta method, find an approximate value of 𝑦 for 𝑥 = 0.2 if  

      
𝑑𝑦

𝑑𝑥
= 𝑥 + 𝑦2 

  given that 𝑦 = 1 when 𝑥 = 0. Take step length ℎ = 0.1. 10 

 4. What are pseudo-random numbers? Describe the mid-square generator scheme of generating  

  random numbers with an example. What are the limitations of this scheme? 2+5+3=10 

Or 

  What are Monte Carlo methods? Describe the Monte Carlo method to calculate the definite  

  integral of a function. Write a Python program to calculate the integral. 

      ∫ ∫ ∫ 8𝑥𝑦𝑧 𝑑𝑥𝑑𝑦𝑑𝑧
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  using Monte Carlo method.  2+4+4=10 
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