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Name of Course   : CBCS B.Sc. (H) Mathematics 

Unique Paper Code   : 32357501 

Name of Paper   : DSE-I NUMERICAL METHODS 

Semester    : V 

Duration    : 3 hours 

Maximum Marks   : 75 Marks 

Attempt any four questions. All questions carry equal marks. 

1. Consider the equation 07log2 10  xx on ]3.78,3.79[. Find n, the number of iterations of 

bisection required to have an approximate root with absolute error less than or equal to 710 .  

     Find an approximate root for the equation 𝑓(𝑥) = 𝑥ௗsin𝑥 − 1 = 0 using Regula-Falsi method. Do 
2 iterations. 

     Use secant method to find an approximate root of the equation 012)( 2  xxxf  starting 

with 6.20 x  and 5.21 x . Do two iterations. Compare the results with the exact root 21 . 

2. Find the maximum value of the step size ℎ that can be used in the tabulation of 𝑓(𝑥) = sin2𝑥 on 

[1,2] so that the error in the linear interpolation of 𝑓(𝑥) is less than 5 × 10ିସ. 

     The function 132)( 23  xxxxf  has a zero on the interval [3,2] and another on the 

interval  [1, 0]. Approximate the largest negative zero using bisection method. Do 2 iterations. 

     The equation 02  baxx  has two real roots  and  . Consider a rearrangement of this 

equation as 
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,x when   . 

3. Find an LU decomposition of the matrix 𝐴 = ൥
1 4 3
2 7 9
3 8 2

൩ and use it to solve the system 𝐴𝑋 =

[1, 2, 8]் . 
 
     For Jacobi method, calculate 𝑇௝௔௖ and 𝑐௝௔௖ and the spectral radius of the coefficient matrix of the 

following system 

ቂ
2 3
4 5

ቃ 𝑋 = ቂ
1
3

ቃ. 

 
4. Solve the following system of equations using Gauss Seidel iteration method:  

2𝑥ଵ − 𝑥ଶ + 𝑥ଷ = −1  
−𝑥ଵ + 4𝑥ଶ + 2𝑥ଷ = 3 
𝑥ଵ + 2𝑥ଶ + 6𝑥ଷ = 5 

    Take  𝑋(଴) = [0, 0, 0]் and iterate three times. 
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    Solve the following system of equations using SOR iteration method:  

2𝑥ଵ − 𝑥ଶ + 𝑥ଷ = −1  
−𝑥ଵ + 4𝑥ଶ + 2𝑥ଷ = 3 

𝑥ଶ + 6𝑥ଷ = 5 
    Take 𝑤 = 0.9 with 𝑋(଴) = [0, 0, 0]் and iterate three times. 

5. Approximate the derivative of 𝑓(𝑥) = sin2𝑥 at 0 / 2x  , taking ℎ = 1,ௗௗ0.1,ௗௗandௗௗ0.01 using the 

formula 

𝑓ᇱ(𝑥଴) ≈
𝑓(𝑥଴) − 𝑓(𝑥଴ − ℎ)

ℎ
 

     Find the order of approximation. 

     Construct the divided difference table for the following data set and then write out the Newton 
form of the interpolating polynomial. Hence, estimate the value of y when x = 2 

x       1   0 1 3 
y   12 3  4  36 

6. Approximate the second order derivative of 𝑓(𝑥) = 𝑒ି௫ at 𝑥଴ = 0, taking ℎ = 1,0.1, and 0.01 by 
using the formula 

𝑓ᇱ′(𝑥଴) ≈
𝑓(𝑥଴ − ℎ) − 2𝑓(𝑥଴) + 𝑓(𝑥଴ + ℎ)

ℎଶ
 

     Find the order of approximation. 

     Approximate the solution of the initial value problem in 5 steps using Euler’s method. 
ௗ௬

ௗ௫
=

௘ೣ

௬
, 𝑦(0) = 1 ,0 ≤ 𝑥 ≤ 2. 

     Also find the absolute error at each step given that the exact solution is 𝑦(𝑥) = √2𝑒௫ − 1. 


