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Department of Physics 

Kharagpur College 
Certificate Course on “Computer Programing using MATLAB & Python Language”. 

(Duration: 29.05.2023 to 10.07.2023) 

Module - 1 

1. Local environment setup 

a. Basic installation steps 

2. Understanding the MATLAB environment 

a. Current folder 

b. Command window 

c. Workspace 

d. Command history 

3. Basic syntax 

a. Some basic hands on practice 

b. Use of semicolon in MATLAB 

c. Adding comments to the code 

d. Some commonly used operators and special characters 

e. Naming variables 

f. Saving and loading variables 

4. Variables 

a. Assigning variables 

b. Multiple assignments 

c. The clear command 

d. Long assignments 

e. Creating vectors 

f. Creating matrices 

5. Commands 

a. Commands for managing a session 

b. Commands for working with the system 

c. Input and output commands 

d. Vector, matrix and array commands 

e. Plotting commands 

f. Creating script files (.m files) 

6. Operators 

a. Arithmetic operators 

b. Relational operators 

c. Logical operators 

 

Module – 2 

1. Vectors 

a. Row vectors 

b. Column vectors 
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c. Referencing the elements of a vector 

d. Vector operations 

2. Matrix 

a. Creating a matrix 

b. Referencing the elements of a matrix 

c. Deleting a row or a column in a matrix 

d. Matrix operations 

3. Arrays 

a. Some special arrays in MATLAB 

b. Multidimensional arrays 

c. Some array functions 

d. Sorting arrays 

e. Cell array 

4. Colon notation 

 

Module – 3 

 

1. Analytical Functions 

a. Syntax of an analytical function 

b. Anonymous functions 

2. Data Import 

a. The importdata() function 

b. Import text data files 

3. Data Output 

4. Making plots 

a. The plot() function 

b. Adding titles and labels to the plot 

c. Drawing multiple functions on the same graph 

d. Setting colors on graph 

e. Generating sub plot 

 

Module – 4 

 

1. Algebra 

a. Solving basic algebraic equations 

b. Solving quadratic equations 

c. Solving higher order equations 

d. Solving system of equations 

2. Differentiation 

a. The diff() command 

b. Calculating higher order derivatives 

c. Finding maxima and minima of a curve 

d. Solving differential equations 

3. Integration 

a. Computing indefinite integral 

b. Computing definite integral 

4. Polynomials 

a. Representing polynomials as row vectors 



3/3 
 

b. Evaluating polynomials 

c. Finding roots of a polynomials 

d. Polynomial curve fitting 

 

 

Module – 5 

1. Differential Equations 

a. First order linear ODE 

b. Solve differential equation with condition 

c. Non-linear differential equation with initial condition 

d. Second order ODE with initial conditions 

e. Third order ODE with initial conditions 

 

Module – 6 

 

1. Introduction to Python 

2. Overview of Python and its applications 

3. Installation of Python and an IDE (e.g., Anaconda, Jupyter notebook,  Pydroid 3 for 

Android mobile) 

4. Basics: variables, data types (Int, Float, Complex, List, Tuple, Set, String etc.), and 

basic mathematical operations 

Module – 7 

1. Control Flow: Conditional statements (if, else, elif) 

2. Looping structures (for, while) 

3. Applications (To check even or odd number, Leap year, sum of n numbers, 

Factorial) 

Module – 8 

1. Introduction to functions 
User defined functions def: (return statement, default values for arguments, key word 

arguments), lambda function. 
2. Applications  

Module – 9 

1. Introduction to lists, strings and tuples 

2. Operations using lists, strings and tuples 

3. List comprehensions 

Module – 10 

1. Introduction of graph plotting using Python 
2. Pip installation of matplotlib in pydroid 3 using python repository plugin 
3. Matplotlib as a plotting Module: Basics of XY-plotting of function (i) power laws and 

exponential functions, (ii) trigonometric functions. 
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Kharagpur College 
Department of Physics 

Certificate course on “ “Computer Programming using MATLAB & Python Language” 
Duration: 29/05/2023 to 10/07/2023 

 
Date of Evaluation: 10.07.2023      MCQ 

 
Name  

Sem  

Roll number  

 

Tick the correct answer 

 
1) Which among the following can be a variable name in Matlab 
a. x6 
b. for 
c. 1college 
d. Calculate#1 

 

2) If f=sin(x*y). Which among the following Matlab code can used to find the partial 
derivate of f with respect to x. 

a. syms y 
diff(f) 

b. syms x,y 
diff(f,x) 

c. syms x,y 
diff(f,y)  

d. syms x 
diff(f) 

 

3) Which among the following in-built function is used for solving numerical 
integration in Matlab. 

a. integrate 
b. int 
c. integration 
d. integral 
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4) Which among the following in-built function is used for solving differential 
equation in Matlab. 

a. dsolve 
b. dsolution 
c. diffsolve 
d. solvediff 

 

5) If A and B are two matrices. Which among the following is the correct MATLAB 
syntax to perform matrix multiplication (BA). 

a. A.*B 
b. B.*A 
c. B*A 
d. A*B 

 

6) If A and B are two matrices. Which among the following is the correct MATLAB 
syntax to perform element wise multiplication of two matrices. 

a. A*B 
b. B*A 
c. B*.A 
d. B.*A 

 

7) Index of an array in Matlab start with 
a. 0 
b. 1 
c. Depends on the class of array. 
d. Unknown 

 

8) What is the return type of angles function in Matlab. 
a. Degree 
b. Radians and Degree 
c. Radians 
d. Depend on the argument. 

 

9) Which of the following command is used to clear command window in Matlab. 
a. clc 
b. clear 
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c. close all 
d. clear all 

 

10) Which among the following is not a predefined variable in Matlab 
a. inf 
b. pi 
c. i 
d. gravity 

 

11) Which among the following inbuilt function returns the adjoint of a matrix in 
Matlab. 

a. det 
b. inv 
c. adjoint 
d. adj 

 

12) In Matlab, which among the command is used to add text label to x axis. 
a. axes 
b. xlabel 
c. axis 
d. ylabel 

 

13) x=2*3; 
y=x*2 
What will be the output when the above commands are executed in Matlab. 

a. y=12 
x=2*3 

b. y=12 
x=6 

c. y=2*3*2 
x=6 

d. y=12 
 

14) What is the use of abs function in Matlab. 
a. Returns the magnitude of a number. 
b. Returns the square root of a number. 
c. Returns the power of a number. 
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d. None 

 

15) Which among the following is used to check if two elements are equal in Matlab. 
a. != 
b. = 
c. == 
d. isequal 
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