
### Solution to Selected Problems from the Numerical Methods Final Examination 

 

 

 

 

#### **Question 1: Newton-Raphson Method** 

 

**a)  

Why Numerical Methods are Indispensable in Computer Science: 

1. Handling Complex Problems: 

Many real-world problems in science, engineering, and computer science result in 

mathematical models that cannot be solved exactly (analytically). 

Example: Nonlinear equations, differential equations, large data sets. 

2. Lack of Analytical Solutions: 

Some mathematical functions or equations are so complicated that no exact formula 

exists to solve them. 

Example: 



• Solving ∫e−x2dx\int e^{-x^2} dx — this integral has no exact solution in terms of 

elementary functions. 

• Solving large systems of linear equations (like in graphics rendering or simulations). 

3. Approximation Ability: 

Numerical methods allow computers to approximate solutions to any desired level of 

accuracy. 

For example: 

• Finding square roots using the Newton-Raphson method. 

• Calculating values of sine, cosine using Taylor Series expansion. 

4. Efficiency and Speed: 

With the help of algorithms (like bisection, iteration methods), computers can quickly 

and efficiently solve huge, complex problems that humans cannot solve manually. 

 

How Numerical Methods Address These Challenges: 

Challenge Numerical Solution 

No analytical solution exists 
Numerical approximation methods (e.g., iteration) provide 

usable solutions. 

Complex or infinite 

calculations 

Computers apply numerical algorithms to simplify and compute 

results. 

Large system of equations Matrix methods (e.g., Gauss Elimination) solve efficiently. 

Real-world data often noisy or 

incomplete 

Numerical interpolation, regression handle such cases to find 

best fit or estimate missing values. 

 

Real-World Examples: 

1. Weather Prediction: 

Partial Differential Equations (PDEs) model weather — solved by numerical methods on 

supercomputers. 



2. Engineering Simulations: 

Structural analysis using Finite Element Methods (FEM) relies entirely on numerical 

methods. 

3. Machine Learning: 

Optimization algorithms like Gradient Descent use numerical methods to find the best 

model parameters. 

4. Graphics and Animation: 

Rendering realistic images in games or movies uses numerical methods to solve lighting 

and shading models. 

-- 

**b) Discuss the Newton-Raphson method with geometrical significance.**   



 



 

--- 

**c) Use the Newton-Raphson method to find a real root of \( 3x + \sin x = e^x \).**   



 

--- 

#### **Question 2** 

**a) 

i) 

 

Ii) 



 

iii) 

 

iv) pari na  

 

**b)  



 

 

c) 



 

 

**d) 



 

 

#### **Question 3: ** 

**a) 

1. Interpolation 

Definition: 

Interpolation is the process of estimating unknown values that fall within the range of known 

data points. 

Application: 

Used when you have data points in a specific range and want to find values in between them. 

Real-World Example: 

In weather forecasting, if you know the temperature at 10 AM and 12 PM, interpolation can 

help estimate the temperature at 11 AM. 

Other Fields: 

• Engineering: Predicting material stress levels between measured points. 

• Finance: Estimating bond prices between known interest rates. 

 

2. Extrapolation 



Definition: 

Extrapolation is the process of estimating unknown values that fall outside the range of known 

data points. 

Application: 

Used to predict future trends based on existing data. 

Real-World Example: 

In population studies, if a city’s population was 2 million in 2020 and 2.2 million in 2024, 

extrapolation can predict the population in 2030. 

Other Fields: 

• Sales Forecasting: Predicting future sales based on past performance. 

• Climate Science: Estimating future temperature changes based on historical climate 

data. 

 

 

**b) 



 

Atar style a korte hbe ….. ai answer ta niche deya ****************** 



 

 

**c) pari na  

 

--- 

 

**d)  



 

Atar style a korte hbe ….. ai answer ta niche deya ****************** 

 



 

 

**Question 4  

**a)  

 

Finite Differences in Numerical Methods 

Finite difference methods are used to approximate derivatives of functions. These are 

important when dealing with data points rather than continuous functions. 

 

1. Forward Difference: 

• Formula: 

 

• Use: 

When you want to estimate the derivative at a point using the value at that point and 

the next point. 



 

2. Backward Difference: 

• Formula: 

 

• Use: 

When you want to estimate the derivative using the point and its previous point. 

 

3. Central Difference: 

• Formula: 

 

• Use: 

More accurate than forward or backward difference because it uses points on both 

sides. 



 

 

 

**b) Pari na  

 

**c)  



 

 

**d) man vinno  



 

 

 



-- 

 

####**Question 5  

**a) pari na  

**b) 



 

 



 

**c) 



 

 

**d) 



 

 

 

#### **Question 6:  PARI NA** 

#### **Question 7: PARI NA ** 

#### **Question 8: PARI NA ** 

 

 

 

 

 

 



6th batch  

#### **Question 1:  ** 

**a) 

 

  Importance of Numerical Methods in Computer Science: 

1. Solving Complex Mathematical Problems: 

Many real-world problems (like weather prediction, fluid flow, machine learning, simulations) 

involve equations that can’t be solved exactly. Numerical methods help approximate these 

solutions. 

 

2. Handling Functions Without Analytical Solutions: 

Some mathematical functions or equations do not have simple formulas (like solving ∫e^(-

x²)dx). In such cases, numerical methods (like numerical integration) are essential. 

 

3. Useful in Engineering & Science: 

Used in engineering simulations, physics, biology, finance, etc., where practical problems are 

solved using computers. 

 

4. Efficient and Practical: 

Even when exact solutions exist, they may be too complex or time-consuming to compute 

manually. Numerical methods give quick, usable approximations. 

 

5. Foundation for Algorithms: 

They are the core of algorithms used in: 

• Machine learning 

• Data analysis 

• Computer graphics 



• Cryptography 

• Scientific computing 

 

  Floating Point Form of Numbers: 

In computer systems, real numbers are represented in the following form: 

Number=±(m×be)\text{Number} = \pm (m \times b^e)  

Where: 

• m = Mantissa (or Significand) 

• b = Base (usually 2 for binary) 

• e = Exponent 

Example: 

325.6=0.3256×103325.6 = 0.3256 \times 10^3  

Here: 

• Mantissa = 0.3256 

• Base = 10 

• Exponent = 3 

In computers, numbers are usually stored in IEEE Floating Point format (like 32-bit or 64-bit). 

 

  Significant Digits (or Figures) of a Number: 

Significant digits are the meaningful digits in a number that represent its precision. 

Example: 

• 0.00456 has 3 significant digits: 4, 5, 6. 

• 123.450 has 6 significant digits. 

   Zeros before the first non-zero digit are NOT significant. 

   Zeros after a decimal and non-zero digits ARE significant. 

 



  Round-off Error: 

Definition: 

Round-off error happens when a number is rounded to fit the computer's limited precision. 

Why does this happen? 

Computers cannot store an infinite number of digits. So numbers are stored with limited digits, 

and the remaining part is discarded or adjusted, causing a small error. 

 

Example: 

π=3.1415926535...\pi = 3.1415926535...  

But in a computer, it may be stored as 3.14159 only. 

So the difference between the true value and stored value is the round-off error. 

 

**b)  

**c) 

#### **Question 2:  7th batch ar 2 no set same to same** 

#### **Question 3:  7th batch ar 3 no set  ar b,c same to same ** 

**a) 

  Interpolation 

Meaning: 

Interpolation means estimating a value that lies within two known values in a data set. 

In Simple Words: 

Suppose you know the temperature at 10 AM and 12 PM. If you want to find the temperature at 

11 AM, you use interpolation. 

Formula Used: 

If the data points are evenly spaced, you can use linear or polynomial interpolation formulas 

(like Newton’s or Lagrange's). 

   Uses of Interpolation: 

• Filling in missing data in a chart or graph. 



• Estimating values between known measurements in science and engineering. 

• Creating smooth curves in computer graphics. 

• Weather forecasting for short time gaps. 

 

  Extrapolation 

Meaning: 

Extrapolation means predicting a value that lies outside the range of known values. 

In Simple Words: 

Suppose you know the population in 2010 and 2020, and you want to predict the population in 

2030. That’s extrapolation. 

Formula Used: 

Same methods like linear or polynomial functions can be extended beyond known data points. 

   Uses of Extrapolation: 

• Forecasting future sales, population, or trends. 

• Predicting stock market movements. 

• Estimating future temperatures or climate changes. 

• Extending scientific experiment results to future conditions. 

 

**d) 7th batch ar 3  no set d ar  same niom  

 

#### **Question 4:  7th batch ar 4 no set same to same ** 

#### **Question 5:  7th batch ar 5 no set same to same ** 

#### **Question 6:  PARI NA** 

#### **Question 7:  PARI NA** 

#### **Question 8:  PARI NA** 

 

 



 


