
ASSIGNMENTS OF ‘INFORMATICS PRACTICES’ OF 

CLASS XII 

INTRODUCTION TO PYTNON 

It is widely used general purpose, high level programming language. Developed by Guido van Rossum 

in 1991. It is used for: software development, web development (server-side), system scripting, 

Mathematics. 

Features of Python 

1. Easy to use – Due to simple syntax rule 

2. Interpreted language – Code execution & interpretation line by line 

3. Cross-platform language – It can run on windows, linux, macinetosh etc. equally 

4. Expressive language – Less code to be written as it itself express the purpose of the code. 

5. Completeness – Support wide rage of library 

6. Free & Open Source – Can be downloaded freely and source code can be modify for improvement 

How to work in Python: 

After installation of python, we can work on it in following ways: 

(i) Interactive mode: In interactive mode Search the python.exe file in the drive in which it is 

installed. If found double click it to start python in interactive mode. 

Click start button -> All programs -> python<version>->IDLE(Python GUI) 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ii) Script mode: In script mode 

 

 

 



 

Step 1 (Create program file)  

Below steps are for simple hello world program 
a. Click Start button->All Programs -> Python<version>->IDLE 
b. Now click File->New in IDLE Python Shell Now type 

print “hello” 
print “world” 
print “python is”,”object oriented programming lang.”  

c. Click File->Save and then save the file with filename and .py extension 
 
Step 2 (Run program file) 
a. Click Open command from IDLE’s File menu and select the file you have already saved 
b. Click Run-> Run Module 
c. It will execute all the commands of program file and display output in separate python shell 

window. 

 
INPUT AND OUTPUT 

Example: 
var1=‘Computer Science' 
var2=‘Informatics Practices' 
print(var1,' and ',var2,' ) 
Output :- 
 
input() Function In Python allows a user to give input to a program from a keyboard. 
age = int((‘enter your age’)) 
percentage = float((‘enter percentage’)) 
input() Function In Python allows a user to give input to a program from a keyboard but returns the 
value accordingly. e.g. 
age = int(input(‘enter your age’)) 
C = age+2 #will not produce any error 
 
NOTE : input() function always enter string value in python 3. so on need int(), float() function can be 

used for data conversion. 
 
Using Python as a Calculator 

Let’s try some simple Python commands. Start the interpreter and wait for the primary prompt, >>>. (It 

shouldn’t take long.) 

Numbers 

The interpreter acts as a simple calculator: you can type an expression at it and it will write the value. 

Expression syntax is straightforward: the operators +, -, * and / work just like in most other languages 

(for example, Pascal or C); parentheses (()) can be used for grouping. For example: 

>>> 2 + 2 
4 



>>> 50 - 5*6 
20 
>>> (50 - 5*6) / 4 
5.0 
>>> 8 / 5  # division always returns a floating point number 
1.6 
 
# Simple printing as calculator 
>>> x=10 
>>> x 
10 
>>> 

The integer numbers (e.g. 2, 4, 20) have type int, the ones with a fractional part (e.g. 5.0, 1.6) have type 

float. We will see more about numeric types later in the tutorial. 

Division (/) always returns a float. To do floor division and get an integer result (discarding any 

fractional result) you can use the // operator; to calculate the remainder you can use %;  

Note: ‘#’ is used for Comment: 

>>> 17 / 3  # classic division returns a float 
5.666666666666667 
>>> 
>>> 17 // 3  # floor division discards the fractional part 
5 
>>> 17 % 3  # the % operator returns the remainder of the division 
2 
>>> 5 * 3 + 2  # result * divisor + remainder 
17 

With Python, it is possible to use the ** operator to calculate powers: 

>>> 5 ** 2  # 5 squared 
25 
>>> 2 ** 7  # 2 to the power of 7 
128 

The equal sign (=) is used to assign a value to a variable. Afterwards, no result is displayed before the 

next interactive prompt: 

>>> width = 20 
>>> height = 5 * 9 
>>> width * height 
900 

If a variable is not “defined” (assigned a value), trying to use it will give you an error: 

>>> n  # try to access an undefined variable 
Traceback (most recent call last): 
File "<stdin>", line 1, in <module> 
Name Error: name 'n' is not defined 

https://docs.python.org/3.7/library/functions.html#int
https://docs.python.org/3.7/library/functions.html#float
https://docs.python.org/3.7/glossary.html#term-floor-division


There is full support for floating point; operators with mixed type operands convert the integer 

operand to floating point: 

>>> 4 * 3.75 - 1 
14.0 

In interactive mode, the last printed expression is assigned to the variable _. This means that when you 

are using Python as a desk calculator, it is somewhat easier to continue calculations, for example: 

>>> tax = 12.5 / 100 
>>> price = 100.50 
>>> price * tax 
12.5625 
>>> price + _ 
113.0625 
>>> round(_, 2) 
113.06 

This variable should be treated as read-only by the user. Don’t explicitly assign a value to it — you 

would create an independent local variable with the same name masking the built-in variable with its 

magic behavior. 

In addition to int and float, Python supports other types of numbers, such as Decimal and Fraction. 

Python also has built-in support for complex numbers, and uses the j or J suffix to indicate the 

imaginary part (e.g. 3+5j). 

Input and Output: There are several ways to present the output of a program; data can be printed in a human-

readable form, or written to a file for future use. This chapter will discuss some of the possibilities. 

Output by print statement: 

print('This sentence is output to the screen') 
# Output:  
This sentence is output to the screen 
a = 5 
print('The value of a is', a) 
# Output:  
The value of a is 5 
 

Input by input statement: 

>>> num = input('Enter a number: ') 
Enter a number: 10 
>>> num 
'10 
#Prints the value of num 

 
Token: Smallest individual unit in a program is known as token. 
1. Keywords 
2. Identifiers 
3. Literals 

https://docs.python.org/3.7/library/functions.html#int
https://docs.python.org/3.7/library/functions.html#float
https://docs.python.org/3.7/library/decimal.html#decimal.Decimal
https://docs.python.org/3.7/library/fractions.html#fractions.Fraction
https://docs.python.org/3.7/library/stdtypes.html#typesnumeric


4. Operators 
5. punctuators 
 
Keywords are Reserve word of the compiler/interpreter which can’t be used as identifier. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Identifiers: A Python identifier is a name used to identify a variable, function, class, module or other object. An 
identifier starts with a letter A to Z or a to z or an underscore (_) followed by zero or more letters, underscores 
and digits (0 to 9). 
* Python does not allow special characters 
* Identifier must not be a keyword of Python. 
* Python is a case sensitive programming language. 
Thus, Rollnumber and rollnumber are two different identifiers in Python. 
Some valid identifiers : Mybook, file123, z2td, date_2, _no 
Some invalid identifiers : 2rno, break, my.book, data-cs 
 
 
 
 
Some additional naming conventions: 
1. Class names start with an uppercase letter. All other identifiers start with a lowercase letter. 
2. Starting an identifier with a single leading underscore indicates that the identifier is private. 
3. Starting an identifier with two leading underscores indicates a strong private identifier. 
4. If the identifier also ends with two trailing underscores, the identifier is a language-defined special name. 
 
Literals: Literals in Python can be defined as number, text, or other data that represent values to be stored in 

variables. 
Example of String Literals in Python name = ‘Johni’ , fname =“johny” 
Example of Integer Literals in Python(numeric literal) age = 22 
Example of Float Literals in Python(numeric literal) height = 6.2 
Example of Special Literals in Python name = None 
 
Operators: It can be defined as symbols that are used to perform operations on operands. 
Types of Operators: 
1. Arithmetic Operators. 
2. Relational Operators. 

and exec not 

as finally or 

assert for pass 

break from print 

class global raise 

continue if return 

def import try 

del in while 

elif is with 

else lambda yield 



3. Assignment Operators. 
4. Logical Operators. 
5. Bitwise Operators 
6. Membership Operators 
7. Identity Operators 
 

1. Arithmetic Operators: These are used to perform arithmetic operations like addition,  

 
 
 
 
 
 
 
 
 
 
 
 

 

2. Relational Operators: Relational Operators are used to compare the values. 
 
 
 
 
 
 
 
 
 
 
 

 
 
3. Assignment Operators: Used to assign values to the variables. 

 
 
 
 
 
 

 
4. Logical Operators: Logical Operators are used to perform logical operations on the given two variables or 
values. 
 
a=30 
b=20 
if(a==30 and b==20): 

print('hello') 
 

Output :- 
hello 
  
 

Operators Description Example 

+ perform addition of two number a+b 

- perform subtraction of two number a-b 

/ perform division of two number a/b 

* perform multiplication of two number a*b 

% Modulus = returns remainder a%b 

// 
Floor Division = remove digits after the 
decimal point 

a//b 

** Exponent = perform raise to power a**b 

Operators Description Example 

== Equal to, return true if a equals to b a == b 

!= Not equal, return true if a is not equals to b a != b 

> Greater than, return true if a is greater than b a > b 

>= Greater than or equal to , return true if a is greater than b or a is equals to b a >= b 

< Less than, return true if a is less than b a < b 

<= Less than or equal to , return true if a is less than b or a is equals to b a <= b 

Operators Description Example 

and return true if both condition are true x and y 

or return true if either or both condition are true x or y 

not reverse the condition not(a>b) 



6. Membership Operators: The membership operators in Python are used to validate whether a value is found 
within a sequence such as such as strings, lists, or tuples. 

E.g. 
 

a = 22 
list = [22,99,27,31] 
In_Ans = a in list 
NotIn_Ans = a not in list 
print(In_Ans) 
print(NotIn_Ans) 
 

Output :- 
True 
False 
 
7. Identity Operators: Identity operators in Python compare the memory locations of two objects. 
 

Operators Description Example 
is returns true if two variables point the same object, else false a is b 

is not returns true if two variables point the different object, else false a is not b 

 
e.g. 
a = 34 
b=34 
if (a is b): 
 print('both a and b has same identity') 
else: 
 print('a and b has different identity') b=99 
if (a is b): 
 print('both a and b has same identity') 
else: 
 print('a and b has different identity')  
 
Output :- 
both a and b has same identity a and b has different identity 
 

Punctuators: Used to implement the grammatical and structure of Syntax. Following are the python 
punctuators. 
 

 

 
 
 
 
 
 
 
 
 
 



 
Barebones of a python program: 
 

 
 
  
 
 
 
 
 
 

 

A python program contains the following components: 
a. Expression 
b. Statement 
c. Comments 
d. Function 
e. Block &n indentation 

f. Expression:  which is evaluated and produce result. E.g.  (20 + 4) / 4 
g.  Statement: instruction that does something. 

e.g. 
a = 20 
print("Calling in proper sequence") 

 
a. Comments : which is readable for programmer but ignored by python interpreter 

i. Single line comment: Which begins with # sign. 
ii. Multi line comment (docstring): either write multiple line beginning with # sign or use triple quoted 

multiple line. E.g. 

  ‘’’ this is my  

     first  
     python multiline comment 

  ‘’’ 
b. Function: a code that has some name and it can be reused .e.g.  keyArgFunc in above program 
c. Block & indentation: Group of statements is block. indentation at same level create a block. e.g. all 3 

statement of keyArgFunc function 
 
Data Types In Python: 
 
1. Number 
2. String 
3. Boolean 
4. List 
5. Tuple 
6. Set 
7. Dictionary 

 

A string is a sequence of characters. In python we can create string using single (' ') or double quotes (" "). Both 

are same in python. 
e.g. 
 
str='computer science' 
print('str-', str)  # print string 
print('str[0]-', str[0])  # print first char 'h' 



print('str[1:3]-', str[1:3])  # print string from position 1 to 3 'ell' 
print('str[3:]-', str[3:]) # print string staring from 3rd char 'llo world' 
print('str *2-', str *2 ) # print string two times 
print("str +'yes'-", str +'yes')  # concatenated string 
 

Output: 
str- computer science 
str[0]- c 
str[1:3]- om 
str[3:]- puter science 
str *2- computer sciencecomputer science str +'yes'- computer scienceyes 
 

Iterating through string 
str='comp sc' 
for i in str: 
 print(i) 
 
Output: 
c 
o 
m 
p 
 
s 
c 
 

Boolean In Python: It is used to store two possible values either true or false 
 
e.g. 
str="comp sc" 
boo=str.isupper() # test if string contains upper case print(boo) 
 
Output: 
False 
 

List In Python: List are collections of items and each item has its own index value. 
 

e.g.  
list =[6,9] 
list[0]=55 
print(list[0]) 
print(list[1]) 
 
OUTPUT: 
55 
9 
 

Tuple In Python: List and tuple, both are same except ,a list is mutable python objects and tuple is immutable 
Python objects. Immutable Python objects mean you cannot modify the contents of a tuple once it is assigned. 
 

e.g.  
 

tup=(66,99) 
Tup[0]=3 # error message will be displayed print(tup[0]) 
print(tup[1]) 
 

Dictionary In Python: It is an unordered collection of items and each item consist of a key and a value. e.g. 
 

dict = {'Subject': 'comp sc', 'class': '11'} print(dict) 



print ("Subject : ", dict['Subject']) 
print ("class : ", dict.get('class')) 
 
Output: 
{'Subject': 'comp sc', 'class': '11'} 
Subject : comp sc 
class : 11 

 

 

CONDITION AND LOOPING 
 

Flowchart: A flowchart is simply a graphical representation of steps. It shows steps in a sequential order, and is 
widely used in presenting flow of algorithms, workflow or processes. Typically, flowchart shows the steps as 
boxes of various kinds, and their order by connecting them with arrows. 
 
Control Statements: Control statements are used to control the flow of execution depending upon the specified 
condition/logic. There are three types of control statements. 
1. Decision Making Statements 
2. Iteration Statements (Loops) 
3. Jump Statements (break, continue, pass) 
 
Decision Making Statement: Decision making statement used to control the flow of execution of program 
depending upon condition. There are three types of decision making statement. 
1. if statements 
2. if-else statements 
3. Nested if-else statement 
 
1. If statements: An if statement is a programming conditional statement that, if proved true, performs a 
function or displays information. 
 
if statements: 
Syntax: 
if(condition): 
 statement 
 [statements] 
 
 
e.g. 
noofbooks = 2 
if (noofbooks == 2): 
 print('You have ') 
 print(‘two books’) 
print(‘outside of if statement’) 
 
Output: 
You have two books 
 
Note: To indicate a block of code in Python, you must indent each line of the block by the same amount. In 
above e.g. both print statements are part of if condition because of both are at same level indented but not the 
third print statement. 
 
 
 
 



Using logical operator in if statement 
 
x=1 
y=2 
if(x==1 and y==2): 
 print(‘condition matcing the criteria') 
 
Output :- 
condition matcing the criteria 
 
----------------------------------------------------------- 
a=100 
if not(a == 20): 
 print('a is not equal to 20') 
Output :- 
a is not equal to 20 
 
2. if-else Statements: If-else statement executes some code if the test expression is true (nonzero) and some 
other code if the test expression is false. 
Syntax: 
 
if(condition):  
 statements 
else: 
 statements 
 
e.g. 
a=10 
if(a < 100):  
 print(‘less than 100') 
else: 
 print(‘more than equal 100') 
 
OUTPUT 
less than 100 
 
3. Nested if-else statement: The nested if...else statement allows you to check for multiple test expressions and 
execute different codes for more than two 
conditions. 
 
Syntax 
 
If (condition):  
 statements 
elif (condition):  
 statements 
else: 
 statements 
 
e.g. 
num = float(input("Enter a number: ")) 
if num >= 0: 
 if num == 0: 
 print("Zero") 
 else: 



 print("Positive number") 
else: 
 print("Negative number") 
 
 
OUTPUT 
Enter a number: 5 
Positive number 
 
 
 
Iteration Statements (Loops): Iteration statements (loop) are used to execute a block of statements as long as 
the condition is true. Loops statements are used when we need to run same code again and again. 
 
Python Iteration (Loops) statements are of three type : 
1. While Loop 
2. For Loop 
3. Nested For Loops 
 
1. While Loop: It is used to execute a block of statement as long as a given condition is true. And when the 
condition become false, the control will come out of the loop. The condition is checked every time at the 
beginning of the loop. 
 
Syntax 
while (condition): 
 statement 
 [statements] 
 
e.g. 
x = 1 
while (x <= 4): 
 print(x) 
 x = x + 1 
Output: 
1 
2 
3 
4 
 
While Loop With Else: 
Exp: 
 
x = 1 
while (x < 3): 
 print('inside while loop value of x is ',x) 
 x = x + 1 
else: 
 print('inside else value of x is ', x) 
 
Output: 
inside while loop value of x is 1 
inside while loop value of x is 2 
inside else value of x is 5 
 
Infinite While Loop: 



e.g. 
x = 5 
while (x == 5): 
 print(‘inside loop') 
 
Output: 
Inside loop 
Inside loop 
… 
… 
 
2. For Loop: It is used to iterate over items of any sequence, such as a list or a string. 
 
Syntax: 
for val in sequence: 
   statements 
 
e.g. 
for i in range(3,5): 
   print(i) 
 
Output: 
3 
4 
 
for i in range(5,3,-1): 
 print(i) 
 
Output: 
5 
4 
 
range() Function Parameters:  
start (Optional): Starting number of the sequence, but default is 0. 
Stop (Mandatory): Generate numbers up to, but not including this number. 
Step (Optional): Determines the increment between each numbers in the sequence, default is +1. 
 
 
For Loop With Else using range(): 
 
e.g. 
for i in range(1, 4): 
 print(i) 
else:   # Executed because no break in for  
 print("No Break") 
 
Output 
1 
2 
3 
4 
No Break 
 
 
 



Nested For Loop: 
e.g. 
for i in range(1,3): 
 for j in range(1,11): 
 k=i*j 
 print (k, end=' ') 
 print() 
 
Output: 
12345678910 
2468101214161820 
 
Jump Statements: Jump statements are used to transfer the program's control from one location to another. 
Means these are used to alter the flow of a loop like - to skip a part of a loop or terminate a loop. 
 
There are three types of jump statements used in python. 
1.break 
2.continue 
3.pass 
  
1.break: it is used to terminate the loop. 
 
e.g. 
for val in "string": 
 if val == "i": 
 break 
 print(val) 
print("The end") 
 
Output: 
s 
t 
r 
The end 
 
2. Continue: It is used to skip all the remaining statements in the loop and move controls back to the top of the 
loop. 
 
e.g. 
for val in "init": 
 if val == "i": 
 continue 
 print(val) 
print("The end") 
 
Output: 
n 
t 
The end 
 
3. pass Statement: This statement does nothing. It can be used when a statement is required syntactically but 
the program requires no action. 
 
 
 



Use in loop: 
 
while True: 
 pass # Busy-wait for keyboard interrupt (Ctrl+C) 
 
In function: It makes a controller to pass by without executing any code. 
 
e.g. 
def myfun(): 
 pass  #if we don’t use pass here then error message will be shown  
print(‘My program') 
 
OUTPUT: 
My program 
 
e.g. 
for i in 'initial': 
 if(i == 'i'): 
 pass 
 else: 
 print(i) 
 
OUTPUT: 
n 
t 
a 
L 
 
NOTE : continue forces the loop to start at the next iteration while pass means "there is no code to execute 
here" and will continue through the remainder or the loop body. 

#1. Prog. to find the sum of any 2 numbers 

a=int(input("Enter the value of a ")) 

b=int(input("Enter the value of b ")) 

s=a+b 

print ("Sum is =>",s) 

#2. Prog. to find the sum of any 2 numbers 

a=int(input("Enter the value of a ")) 

b=int(input("Enter the value of b ")) 

s=a+b 

print ("Sum is =>",s) 

#3. Prog. to find the division of any 2 numbers 

a=int(input("Enter the value of a ")) 

b=int(input("Enter the value of b ")) 

s=a/b 

print ("Quotient is =>",s) 

 

 



#4. Prog. to find the product of any 2 numbers 

a=int(input("Enter the value of a ")) 

b=int(input("Enter the value of b ")) 

s=a*b 

print ("Product is =>",s) 

 

#5. Prog. to find the Area and Perimeter of Rectangle 

x=int(input("Enter the value of Length ")) 

y=int(input("Enter the value of Breadth ")) 

a=x*y 

r=2*(x+y) 

print ("Area is =>",a) 

print ("Perimeter is =>",r) 

#6 Prog. to find the greater number of any 2 numbers 

N1=input("F No") 
N2=input("L No") 
N3=input("3rd no") 
if (N1>N2): 
        g=N1 
else: 
        g=N2 
s=(int)(N1+N2) 
print ("sum",s) 
print("Greater no",g) 

#7 Prog. to find the greatest number among 3 numbers 

a=int(input("Enter the value of a")) 

b=int(input("Enter the value of b")) 

c=int(input("Enter the value of c")) 

if(a==b) and (b==c): 

        print("all are equal") 

elif(a>b) and (a>c): 

        g=a 

elif(b>a) and (b>c):  

        g=b 

else: 

        g=c 

 

        print ("Greatest is =>",g) 

 

 

#8 Prog. to check if the number is positive, print an appropriate message 
 

num = 3 

if num > 0: 

    print(num, "is a positive number.") 

print("This is always printed.") 

 

num = -1 

if num > 0: 



    print(num, "is a positive number.") 

print("This is also always printed.") 

 

 
 
#9 Prog. to check if the number is positive or negative 
num = 3 

if num >= 0: 

    print("Positive or Zero") 

else: 

    print("Negative number") 

 

 
 
 
#10 Prog. to check if the number is positive or negative using multiple if….else 
num = float(input("Enter a number: ")) 

if num >= 0: 

    if num == 0: 

        print("Zero") 

    else: 

        print("Positive number") 

else: 

    print("Negative number") 

 

#11 Prog. to check if the number is positive or negative using if….elif…else 
num = float(input("Enter a number: ")) 

if num > 0: 

    print("Positive number") 

elif num == 0: 

    print("Zero") 

else: 

    print("Negative number") 

 

#12 Prog. to check if the input number is odd or even. 
num = int(input("Enter a number: ")) 

if (num % 2) == 0: 

   print(num , "is Even") 

else: 

   print(num ,"is Odd") 

 

#13 Prog. to check if the input year is a leap year or not 
year = int(input("Enter a year: ")) 

if (year % 4) == 0: 

   if (year % 100) == 0: 

       if (year % 400) == 0: 

           print(year ,"is a leap year") 

       else: 

           print(year,"is not a leap year") 

   else: 

       print(year,"is a leap year") 

else: 

   print("{0} is not a leap year".format(year)) 

 
#14 Prog. to check the character is vowel  
x=input('Enter a character ') 

if (x=='a' or x=='A'): 

        print (x,'is vowel') 

if(x=='e' or x=='E'): 



        print(x,'is vowel') 

if(x=='i' or x=='I'): 

        print(x,'is vowel') 

if(x=='o' or x=='O'): 

        print(x,'is vowel') 

if(x=='u' or x=='U'): 

        print(x,'is vowel') 

 

LOOPING 

#15 Prog. to find sum of n 
 

n = int(input("Enter n: ")) 

sum = 0 

i = 1 

while i <= n: 

        sum = sum + i 

        i = i+1    # increment 

         

print("The sum is", sum) 

 

 
Output: 
Enter n: 4 

The sum is 10 

 

 

#16 Prog. to find sum of n 
 

n = int(input("Enter n: ")) 

sum = 0 

i = 1 

 

while i <= n: 

        sum = sum + i 

        i = i+1    # increment 

        print("The value is",i) 

 
Output: 
Enter n: 4 

The value is 2 

The value is 3 

The value is 4 

The value is 5 

 
 
#17 Prog. to find the sum of all numbers 
n = int(input("Enter n: ")) 
sum = 0 
i = 1 
 
while i <= n: 
    sum = sum + i 
    i = i+1    # increment 
print("The sum is", sum) 

 
Output: 
Enter n: 5 



The sum is 1    2 
The sum is 3    3 
The sum is 6    4 
The sum is 10    5 
The sum is 15    6 
The sum is 15    6 

 
 
#18 Prog. to display: 

  *** 
  ***  
  *** 
n = int(input("Enter n: ")) 

i=1 

while i<=n: 

        x="*" *n 

        print(x) 

        i=i+1 

 
#19 Prog. to display: 

   * 
  **  
  *** 
 
n = int(input("Enter n: ")) 
i=1 
while i<=n: 
        x="*" * i 
        print(x) 
        i=i+1 
 
#20 Prog. to display: 

     * 
   **  
  *** 
 

 
n = int(input("Enter n: ")) 
i=1 
j=n-1 
while i<n: 
        y=" "*j  
        x="*" * i 
        print(y,x) 
        i=i+1 
        j=j-1 
 

 

 

 



 MODULE

A module is a logical organization of Python code. Related code is grouped into a module which makes the code 
easier to understand and use. Any python module is an object with different attributes which can be bind and 
referenced. Simply, it is a file containing a set of functions which can be included in our application. Python 
provide inbuilt standard modules, like math, random etc. 

 
 
Math module: The math module is a standard module in Python and is always available. To use mathematical 
functions under this module, you have to import the module using import math. 
 
How to use math function 
import math 
math.sqrt(4) 
 
The floor() function returns the largest integer less than or equal to the given number. 
>>>math.ceil(4.5867) 
5 
>>>math.floor(4.5687) 
4 
 
math.pow() 
The math.pow() method receives two float arguments, raises the first to the second and returns the result. In 
other words, pow(2,3) is equivalent to 2**3. 
>>>math.pow(2,4) 
16.0 
 
math.fabs() 
Returns the absolute value of x 
>>> import math 
>>> math.fabs(-5.5) 
5.5 
 

The math module contains functions for calculating various trigonometric ratios for a given angle. The functions 
(sin, cos, tan, etc.) need the angle in radians as an argument. 
>>> math.sin(270) 
-0.1760459464712114 
 
 
 



Random Module: The random module provides access to functions that support many perations. Perhaps the 
most important thing is that it allows us to generate random numbers. 
 
random.randint() 
Randint accepts two parameters: a lowest and a highest number. 
 
import random 
print (random.randint(0, 5)) 
 
This will output either 1, 2, 3, 4 or 5. 
 

random.random() 
Genereate random number from 0.01 to 1.If we want a larger number, we can multiply it. 
 
import random 
print(random.random() * 100) 

 

User Defined Module 
User can create their own modules for further works, then those are to be imported to make in use.   
For example: WAP to create a module to add two numbers: 
 
Write the following code in a file “abc.py” 
 
def   mysum(): # Called function 

x=int(input(“Enter no1 =”)) 
y= int(input(“Enter no2 =”)) 
z=x+y 
print(z) 

 
Write the following code in a file “xyz.py” 
 
import   abc 
abc.mysum() # Caller function, which makes the function run in “abc.py” file 
 
WAP to create a module to add & subtract two numbers using two modules: 
 
Write the following code in a file “abc.py” 
 
x=int(input(“Enter no1 =”)) 
y= int(input(“Enter no2 =”)) 
 
def   mysum(): # Called function 

sum=x+y 
print(sum) 

 
def   mysub(): # Called function 

sub=x+y 
print(sub) 

Write the following code in a file “xyz.py” 
 
import   abc 
abc.mysum() 
abc.mysub() 
 
 



WAP to create a module to add & subtract two numbers using two modules taking the values as parameter: 
 
Write the following code in a file “abc.py” 
 
def   mysum(x1,y1): # Called function with formal parameters  x1 & y1 
 

sum=x1+y1 
print(sum) 

 
def   mysub(x1,y1): # Called function with formal parameters  x1 & y1 

sub=x1+y1 
print(sub) 

 
Write the following code in a file “xyz.py” 
 
import   abc 
x=int(input(“Enter no1 =”)) 
y= int(input(“Enter no2 =”)) 
 
abc.mysum(x,y)  # Called function with actual parameters  x & y 
abc.mysub(x,y)  # Called function with actual parameters  x & y 
 
WAP to create a module to add & subtract two numbers using two modules taking the values as parameter 
and return the results to caller methods to print : 
 
Write the following code in a file “abc.py” 
x=int(input(“Enter no1 =”)) 
y= int(input(“Enter no2 =”)) 
 
def   mysum(): # Called function 

sum=x+y 
print(sum) 

 
def   mysub(): # Called function 

sub=x+y 
print(sub) 

 
 
Write the following code in a file “xyz.py” 
 
import   abc 
abc.mysum() 
abc.mysub() 
 
 
 
WAP to create a module to add & subtract two numbers using two modules taking the values as parameter: 
 
Write the following code in a file “abc.py” 
 
def   mysum(x1,y1): # Called function with formal parameters  x1 & y1 
 

sum=x1+y1 
return sum 

 



def   mysub(x1,y1): # Called function with formal parameters  x1 & y1 
sub=x1+y1 
return sub 

 
Write the following code in a file “xyz.py” 
 
import   abc 
x=int(input(“Enter no1 =”)) 
y= int(input(“Enter no2 =”)) 
 
p=abc.mysum(x,y)  # Called function with actual parameters  x & y 
q=abc.mysub(x,y)  # Called function with actual parameters  x & y 
print(“Sum=> ”, p) 
print(“Subtract=> “ , q) 
 
 

STRING 
String/Text Handling: Text/String is a sequence of characters, which is enclosed between either single (' ') or 
double quotes (" "), python treats both single and double quotes same. 
 

Creating String:  
e.g. 
a=‘Computer Science' 
b=“Informatics Practices“ 
 

Accessing String Elements / Finding substring without string module 
str='Computer Sciene' 
print('str-',  str) 
print('str[0]-',  str[0]) 
print('str[1:4]-', str[1:4]) 
print('str[2:]-', str[2:]) 
print('str *2-', str *2 ) 
print("str +'yes'-", str +'yes') 
 

Output: 
('str-', 'Computer Sciene') 
('str[0]-', 'C') 
('str[1:4]-', 'omp') 
('str[2:]-', 'mputer Sciene') 
('str *2-', 'Computer ScieneComputer Sciene') 
("str +'yes'-", 'Computer Scieneyes') 
 

Iterating/Traversing through string: Each character of the string can be accessed sequentially using for loop. 
e.g. 
str='Computer‘ 
for i in str:  
 print(i) 
Output: 
C 
o 
m 
p 
u 
t 
e 
r 



  
String comparison: We can use ( > , < , <= , <= , == , != ) to compare two strings. Python compares string 
lexicographically i.e using ASCII value of the characters. Suppose you have str1 as "Maria" and str2 as "Manoj" . 
The first two characters from str1 and str2 ( M and M ) are compared. As they are equal, the second two 
characters are compared. Because they are also equal, the third two characters ( r and n ) are compared. And 
because 'r' has greater ASCII value than ‘n' , str1 is greater than str2 . e.g.program 
 

OUTPUT: 
print("Maria" == "Manoj")  
 False  
print("Maria" != "Manoj")   
 True 
print("Maria" > "Manoj")  
 True 
print("Maria" >= "Manoj")  
 True 
print("Maria" < "Manoj")  
 False 
print("Maria" <= "Manoj")  
 False 
print("Maria" > "")  
 True 
 

Updating Strings: String value can be updated by reassigning another value in it. 
 

e.g. 
var1 = 'Comp Sc' 
var1 = var1[:7] + ' with Python' print ("Updated String :- ",var1 ) 
 

OUTPUT: 
('Updated String :- ', 'Comp Sc with Python') 
 

 
String functions and methods: 
 

Method Result 

str.capitalize() To capitalize the string 

str.find(sub) To find the substring position 

str.isalnum() String consists of only alphanumeric characters (no symbols) 

str.isalpha() String consists of only alphabetic characters (no symbols) 

str.islower() String’s alphabetic characters are all lower case 

str.isnumeric() String consists of only numeric characters 

str.isspace() String consists of only whitespace characters 

str.istitle() String is in title case 

str.isupper() String’s alphabetic characters are all upper case 

str.lstrip(char) Returns a copy of the string with leading/trailing 

str.rstrip(char) characters 

 



WAP to calculate the number of digits and letters in a string: 
 
string=raw_input("Enter string:") 
count1=0 
count2=0 
for i in string: 
 if(i.isdigit()): 

 count1=count1+1 
 count2=count2+1 print("The number of digits is:")  
print(count1) 
print("The number of characters is:")  
print(count2) 
 
Program of application of more functions: 
 
s = "welcome to python"  
print(s.endswith("thon"))  
print(s.startswith("good"))  
print(s.find("come"))  
print(s.find("become"))  
print(s.rfind("o"))  
print(s.count("o")) 
 
OUTPUT: 
True 
False 
3 
-1 
15 
3 
Program of number of vowels in a string ‘s’: 
 
count = 0 
s="IndoAryan Existentialism" 
vowels = 'a' or 'e' or 'i' or 'o' or 'u' 
for vowels in s: 
    count +=1 
print ('Number of vowels: ' , count) 
 
Output: 
Number of vowels:  24 

LIST 

A list is a collection which is ordered and changeable. In Python lists are written with square brackets. It is a 

collection of items and each item has its own index value. Index of first item is 0 and the last item is n-1.Here n is 

number of items in a list. 

Indexing a list: 



 

Examples: Create & run a List: 

Exp1: 
list1 = *‘English', ‘Hindi', 1997, 2000+; 
list2 = [11, 22, 33, 44, 55 ]; 
list3 = ["a", "b", "c", "d"]; 
 
Exp2: 
mylist = ["apple", "banana", "cherry", "orange", "kiwi", "melon", "mango"]  
print(mylist[1]) 
print(mylist[-1]) 
print(mylist [2:5]) 
print(mylist[-4:-1]) 
 
Output: 
*‘banana’+  
*‘mango’+ 
['cherry', 'orange', 'kiwi'] 
['orange', 'kiwi', 'melon'] 
 
Iterating Through A List or raversing List: List elements can be accessed using looping statement. 

e.g. 
list =[3,5,9] 
for i in range(0, len(list)): 
 print(list[i]) 
 
Output: 
3 
5 
9 
Slicing of A List:  List elements can be accessed in subparts. 

e.g. 

list =['I','N','D','I','A'] 
print(list[0:3]) 
print(list[3:]) 
print(list[:]) 
 
Output: 
['I', 'N', 'D'] 
['I', 'A'] 
['I', 'N', 'D', 'I', 'A'] 
 
Updating Lists: We can update single or multiple elements of lists by giving the slice on the left-hand side of the 
assignment operator. 
 



e.g. 
list = ['English', 'Hindi', 1997, 2000] 
print ("Value available at index 2 : ", list[2]) 
list[2:3] = 2001,2002 #list[2]=2001 for single item update  
print ("New value available at index 2 : ", list[2]) 
print ("New value available at index 3 : ", list[3])  
 
Output: 
('Value available at index 2 : ', 1997) 
('New value available at index 2 : ', 2001) 
('New value available at index 3 : ', 2002) 
 

 

Add Item to A List: append() method is used to add an Item to a List. 
 

e.g. 
list=[1,2] 
print('list before append', list) 
list.append(3) 
print('list after append', list) 
 
Output: 
('list before append', [1, 2]) 
('list after append', [1, 2, 3]) 
 
NOTE :- extend() method can be used to add multiple item at a time in list.eg - list.extend([3,4]) 
Add Two Lists: 
e.g. 
list = [1,2] 
list2 = [3,4] 
list3 = list + list2 
print(list3) 
 
 
OUTPUT: 
[1,2,3,4] 
 
x=[1,2,3] 
y=[11,22,33] 
z=[0,0,0] 
z[1]=x[1]+y[1] 
print(z) 
 
Output: 
[0, 24, 0] 
 
Delete Item From A List: 
 

e.g. 
list=[1,2,3] 
print('list before delete', list) 
del list [1] 
print('list after delete', list) 
 
Output: 
 ('list before delete', [1, 2, 3]) 
 ('list after delete', [1, 3]) 



 
e.g. 
del list[0:2]  # delete first two items del list # delete entire list 
 
WAP to fill a list with user given values and display: 
Lst=[] 
no= int(input(“Enter no of elements of list :”)) 
for i in range(n): 
 e=int(input(“Enter element :”)) 
 Lst.append(e) 
 
For j in Lst: 
 Print(j)  
 
WAP to search an element present in a list of values: 
x=[1,2,3,4,5] 
f=0 
e=int(input("Enter a no to search:")) 
l=len(x) 
n=0 
for i in x: 
    if (i==e): 
        f=1 
        break 
    else: 
        f=0 
    n+=1 
 
if f==1: 
    print("Present") 
else: 
    print("Not Present") 
 
Output: 
Enter a no to search: 3 
Present 
 
# First method to create a 1 D array  
N = 5 
arr = [0]*N  
print(arr) 
 
Output: 
[0, 0, 0, 0, 0] 
 
# Second method to create a 1 D array   
N = 5 
arr = [0 for i in range(N)]  
print(arr) 
 
Output: 
[0, 0, 0, 0, 0] 
 
 
 



# Using above first method to create a 2D array  
rows, cols = (5, 5)  
arr = [[0]*cols]*rows  
print(arr)  
 
Output: 
[[0, 0, 0, 0, 0], [0, 0, 0, 0, 0], [0, 0, 0, 0, 0], [0, 0, 0, 0, 0], [0, 0, 0, 0, 0]] 
 
 
# Using above second method to create a 2D array  
rows, cols = (5, 5)  
arr = [[0 for i in range(cols)] for j in range(rows)]  
print(arr)  
 
Output: 
[[0, 0, 0, 0, 0], [0, 0, 0, 0, 0], [0, 0, 0, 0, 0], [0, 0, 0, 0, 0], [0, 0, 0, 0, 0]] 
 

Creating Matrix:  A matrix is rectangular table of elements or tw0-dimensional array.  
  
 
Addition of two Matrixes X, Y in a third Matrix Z: 
  
X = [[1, 2, 3],  
        [4 ,5, 6],  
        [7 ,8,9]]  
   
Y = [[9,8,7],  
       [6,5,4],  
       [3,2,1]]  
   
 Z = [[0,0,0],  
         [0,0,0],  
         [0,0,0]]  
   

 

# iterate through rows  
for i in range(3):     
# iterate through columns  
    for j in range(3):  
        Z[i][j] = X[i][j] + Y[i][j]  

   
for r in Z:  
    print(r)  
 

 

Output: 
[10, 10, 10] 
[10, 10, 10] 
[10, 10, 10] 
Important methods and functions of List: 
 
 
 
 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Program to find the largest number in a list using sort 

a=[] 
n=int(input("Enter number of elements:")) 
for i in range(1,n+1): 
 b=int(input("Enter element:")) 
 a.append(b) 
a.sort() 
print("Largest element is:", a[n-1]) 
 

Program to find the Maximum & Minimum 

list1, list2 = [123, 'xyz', 'zara', 'abc'], [456, 700, 200] 
print "Max value element : ", max(list1) 
print "Max value element : ", max(list2) 
 
Output: 
Max value element : zara 
Max value element : 700 

 

Program to search a value in a list 

Function Description 

list.append() Add an Item at end of a list 

list.extend() Add multiple Items at end of a list 

list.insert() insert an Item at a defined index 

list.remove() remove an Item from a list 

del list[index] Delete an Item from a list 

list.clear() empty all the list 

list.pop() Remove an Item at a defined index 

list.index() Return index of first matched item 

list.sort() Sort the items of a list in ascending or descending order 

list.reverse() Reverse the items of a list 

len(list) Return total length of the list. 

max(list) Return item with maximum value in the list. 

min(list) Return item with min value in the list. 

list(seq) Converts a tuple, string, set, dictionary into list. 

  



list_of_elements = [4, 2, 8, 9, 3, 7] 
x = int(input("Enter number to search: ")) 
found = False 
for i in range(len(list_of_elements)): 
 if(list_of_elements[i] == x): 
  found = True 
  print("%d found at %dth position"%(x,i)) 
  break 
if(found == False): 
 print("%d is not in list"%x) 

 

DICTIONARY 

Dictionary is an unordered collection of items where each item consist of a key and a value. It is 

mutable (can modify its contents) but Key must be unique and immutable. It is a collection which is 

unordered, changeable and indexed. It is enclosed in curly braces {} and they have keys and values and 

each item is separated from other item by a comma(,). Within each item, key and value are separated 

by a colon (:).  

e.g. 

dict = ,‘Subject': ‘Informatics Practices', 'Class': ‘11'- 

Accessing List Item: 

dict = {'Subject': 'Informatics Practices', 'Class': 11}  
print(dict) 
print ("Subject : ", dict['Subject']) 
print ("Class : ", dict.get('Class')) 
 
OUTPUT 
{'Class': '11', 'Subject': 'Informatics Practices'} 
('Subject : ', 'Informatics Practices') 
('Class : ', 11) 
 
Iterating Through A Dictionary:  
Following example will show how dictionary items can be accessed through loop. 
e.g. 
dict = {'Subject': 'Informatics Practices', 'Class': 11} for i in dict: 
print(dict[i]) 
 
OUTPUT 
11 
Informatics Practices 
 
Updating Dictionary Elements:  
We can change the individual element of dictionary. 
e.g. 
dict = {'Subject': 'Informatics Practices', 'Class': 11}  
dict['Subject']='computer science'  
print(dict) 
 
OUTPUT 



{'Class': 11, 'Subject': 'computer science'} 
  
Deleting Dictionary Elements: 
del, pop() and clear() statement are used to remove elements from the dictionary. 
 
e.g. 
dict = {'Subject': 'Informatics Practices', 'Class': 11}  
print('before del', dict) 
del dict['Class']  # delete single element  
print('after item delete', dict) 
del dict   #delete whole dictionary  
print('after dictionary delete', dict) 
 
Output: 
('before del', {'Class': 11, 'Subject': 'Informatics Practices'}) 
('after item delete', {'Subject': 'Informatics Practices'}) 
('after dictionary delete', <type 'dict'>) 
 
pop() method is used to remove/delete a particular item in a dictionary. 
clear() method is used to remove all elements from the dictionary. 
 
e.g. 
dict = {'Subject': 'Informatics Practices', 'Class': 11} print('before del', dict) 
dict.pop('Class') 
print('after item delete', dict) 
dict.clear() 
print('after clear', dict) 
Output 
('before del', {'Class': 11, 'Subject': 'Informatics Practices'}) 
('after item delete', {'Subject': 'Informatics Practices'}) 
('after clear', {}) 
 

 TUPLE

A tuple is a collection which is ordered and unchangeable. In Python tuples are written with round 

brackets. 

mytuple = ("apple", "banana", "cherry") 
print(mytuple) 
 
Output: 
('apple', 'banana', 'cherry') 
 
Print the second item in the tuple: 
thistuple = ("apple", "banana", "cherry") 
print(thistuple[1]) 
 
Return the third, fourth, and fifth item: 
thistuple = ("apple", "banana", "cherry", "orange", "kiwi", "melon", "mango") 
print(thistuple[2:5]) 
 
Output: 
('cherry', 'orange', 'kiwi') 
 



This example returns the items from index -4 (included) to index -1 (excluded) 
thistuple = ("apple", "banana", "cherry", "orange", "kiwi", "melon", "mango") 
print(thistuple[-4:-1]) 
Output: 
('orange', 'kiwi', 'melon') 
 
Convert the tuple into a list to be able to change it: 
x = ("apple", "banana", "cherry") 
y = list(x) 
y[1] = "kiwi" 
x = tuple(y) 
print(x) 
 
Output: 
("apple", "kiwi", "cherry") 
 
Iterate through the items and print the values: 
thistuple = ("apple", "banana", "cherry") 
for x in thistuple: 
  print(x) 
 
Output: 
apple 
banana 
cherry 
 
Program to enter N number of Student’s names and display in sorted form: 
 
name=() 
print(“No of times of names to be entered:  ”, end=” ” ) 
no=int(input()) 
c=1 
if no>0: 
 while c<=no: 
  print(“Enter Name “, c, end=”=> “) 
  xname=input() 
  name=name+(xname) 
  c=c+1 
 print(“Original names are: ”, name) 
 newname=sorted(name) 
 print(“Sorted names are: “, newname) 
 
Output: 
No of times of names to be entered:  3 
Enter name: 1 => Ram 
Enter name: 1 => Ahzar 
Enter name: 1 => Jhon 
 
Original names are: (‘Ram’ , ‘Azhar, ‘Jhon’) 
Sorted names are: (‘Azhar’ , ‘Jhon’, ‘Ram’) 
 

Difference of Tuple & List: 
1. The elements of a list are mutable whereas the elements of a tuple are immutable. 
2. When we do not want to change the data over time, the tuple is a preferred data type whereas when we 

need to change the data in future, list would be a wise option. 



3. Iterating over the elements of a tuple is faster compared to iterating over a list. 
4. Elements of a tuple are enclosed in parenthesis whereas the elements of list are enclosed in square bracket. 
 

 

NUMERIC PYTHON (NumPy) 

NumPy stands for Numerical Python. It is the core library for scientific computing in Python. It consist 

of multidimensional array objects, and tools for working with these arrays. 

 

 

 

 

 

 

Numpy Array is a grid of values with same type, and is indexed by a tuple of nonnegative integers. The 

number of dimensions of it, is the rank of the array; the shape of an array depends upon a tuple of 

 integers giving the size of the array along each dimension.  

1 D ARRAY 

Any arrays can be single or multidimensional. The number of subscript/index determines dimensions 

of the array. An array of one dimension is known as a one-dimensional array or 1-D array 

In above diagram num is an array, it’s first element is at 0 index position, next element is at 1 and so 

on till last element at n-1 index position. At 0 index positions value is 2 and at 1 index position value is 

5. 

import numpy as np 
a = np.array([500, 200, 300]) # Create a 1D Array 
print(type(a))   # Prints "<class 'numpy.ndarray'>" 
print(a.shape)   # Prints "(3,)" means dimension of array 
print(a[0], a[1], a[2])  # Prints "500 200 300" 



a[0] = 150   # Change an element of the array 
print(a) 
 

500 200 300 
[150 200 300] 
 

Creation of 1D array Using functions: 

import numpy as np  
p = np.empty(5)   # Create an array of 5 elements with random values 
print(p)    
a1 = np.zeros(5)   # Create an array of all zeros float values 
print(a1)   # Prints "[0. 0. 0. 0. 0.]" 
a2 = np.zeros(5, dtype = np.int) # Create an array of all zeros int values 
print(a2)   # Prints "[0. 0. 0. 0. 0.]" 
b = np.ones(5)   # Create an array of all ones 
print(b)    # Prints "[1. 1. 1. 1. 1.]" 
c = np.full(5, 7)     # Create a constant array 
print(c)    # Prints "[7 7 7 7 7]" 
e = np.random.random(5) # Create an array filled with random values 
print(e)    
 
 

 
Output: 
 

[0. 0. 0. 0. 0.] 
[0 0 0 0 0] 
[1. 1. 1. 1. 1.] 
[7 7 7 7 7] 
[0.09046076  0.72398345  0.50489953  0.93995651  0.5038687 ] 
 

NUMPY ARRAY LIST 

Numpy Array works on Python list are made for 

Homogeneous types Heterogeneous types 

Python list support adding and removing of 
elements 

NumPy.Array does not support adding and 
removing of elements 

Can’t contain elements of different types Can contain elements of different types 

Smaller memory consumption More memory consumption 

Better runtime Runtime not speedy 
 

Creating 1D Array from String: 

Note:- in from string dtype and step argument can be changed. Create 1D from buffer numpy array from range 
numpy.arange (start, stop, step, dtype) 
 

import numpy as np 
data =np.fromstring('1 2', dtype=int, sep=' ') 
print(data) 
 

[1 2] 

 
 



#program 1 
import numpy as np 
x = np.arange(5)  #for float value specify dtype = float as argument 
print(x)   #print [0 1 2 3 4] 
 
Output: 
[0 1 2 3 4] 
 
#program 2 
import numpy as np 
x = np.arange(10,20,2) 
print (x)   #print [10 12 14 16 18] 
 

Output: 
[10 12 14 16 18] 

Create 1D Array from an Array 

Copy function is used to create the copy of the existing array. 

import numpy as np 
x = np.array([1, 2, 3]) 
y = x 
z = np.copy(x) 
x[0] = 10 
print(x) 
print(y) 
print(z) 
 

Output: 
[10  2  3] 
[10  2  3] 
[1    2  3] 
 

Note: When we modify x, y changes, but not z: 

Slicing of numpy 1D array elements 

import numpy as np 
data = np.array([5,2,7,3,9]) 
print (data[:])  #print [5 2 7 3 9] 
print(data[1:3])  #print [2 7] 
print(data[:2])  #print [5 2] 
print(data[-2:])  #print [3 9] 

 
Output: 
[5 2 7 3 9] 
[2 7] 
[5 2] 
[3 9] 
 

 

 



Joining of two or more 1D array is possible with concatenate() function 

import numpy as np  
a = np.array([1, 2, 3])  
b = np.array([5, 6])  
c=np.concatenate([a,b,a])  
print(c)    #print [1 2 3 5 6 1 2 3] 
 

Output: 
[1 2 3 5 6 1 2 3] 
 

Basic arithmetic operation on 1D Array: 

import numpy as np 
x = np.array([1, 2, 3,4]) 
y = np.array([1, 2, 3,4]) 
z=x+y 
print(z)    #print [2 4 6 8] 
z=x-y 
print(z)    #print [0 0 0 0] 
z=x*y 
print(z)    #print [ 1 4 9 16] z=x/y 
print(z)    #print [1. 1. 1. 1.] z=x+1 
print(z)    #print [2 3 4 5] 
 
Output: 
[2 4 6 8] 
[0 0 0 0] 
[ 1  4  9 16] 
[ 1  4  9 16] 
[ 1  4  9 16] 
 

Aggregate operation on 1D Array: 
 

import numpy as np 
x = np.array([1, 2, 3,4]) 
print(x.sum())   #print 10 
print(x.min())   #print 1 
print(x.max())   #print 4 
print(x.mean())  #print 2.5 
print(np.median(x)) #print 2.5 
 

Output: 
10 
1 
4 
2.5 
2.5 
 



2 D ARRAY: 

In above diagram num is an array of two dimensions with 3 rows and 4 columns. Subscripts of rows are 

0 to 2 and columns are 0 to 3. 

Two dimension (2D) arrays can be created using array method with list object with two dimensional 

elements. 

import numpy as np 
a = np.array([[3, 2, 1],[1, 2, 3]]) # Create a 2D Array 
print(type(a))   # Prints "<class 'numpy.ndarray'>" 
print(a.shape)   # Prints (2, 3) 
print(a[0][1])   # Prints 2 
a[0][1] = 150   # Change an element of the array 
print(a)    # prints [[ 3 150 1] [ 1 2      3]] 
 
(2, 3) 
2 
[[  3  150   1] 
 [  1    2      3]] 
 

Creation of 2D array using functions 

import numpy as np 
p = np.empty([2,2])   # Create an array of 4 elements with random values  
print(p) 
a1 = np.zeros([2,2])  # Create 2d array of all zeros float values 
print(a1)   # Prints [[0. 0.][0. 0.]] 
a2 = np.zeros([2,2], dtype = np.int) # Create an array of all zeros int values 
print(a2)   # Prints [[0 0] [0 0]] 
b = np.ones([2,2])   # Create an array of all ones print(b) # Prints [[1. 1.] [1. 1.]] 
c = np.full([2,2], 7)  # Create a constant array 
print(c)    # Prints [[7 7] [7 7]]    
e = np.random.random([2,2]) 
print(e) 
 
 
 
 
 
 
 
 



[[0. 0.] 
 [0. 0.]] 
[[0 0] 
 [0 0]] 
[[7 7] 
 [7 7]] 
[[0.07437496 0.77750505] 
 [0.93994719 0.04418107]] 
 

Creation of 2D array from 1D array using reshape () function. 

import numpy as np 
A = np.array([1,2,3,4,5,6]) 
B = np.reshape(A, (2, 3)) 
print(B) 
 
[[1 2 3] 
 [4 5 6]] 
 

2 D ARRAY SLICES 

import numpy as np 
A = np.array([ 
[7, 5, 9, 4],  
[7, 6, 8, 8],  
[1, 6, 7, 7]  ]) 
print(A[:2, :3])  #prints elements of 0,1 rows and 0,1,2 columns 
print(A[:3, ::2])  #prints elements of 0,1,2 rows and alternate column position 
print(A[::-1, ::-1]) #prints elements in reverse order 
print(A[:, 0])  #prints all elements of 0 column 
print(A[0, :])  #prints all elements of 0 rows 
print(A[0])  #prints all elements of 0 row 
 

 

 

 

 

 

 

 

 

 

 
 

### 

OUTPUT: 
 
 

[[7 5 9] 
 [7 6 8]] 
 
 

[[7 9] 
 [7 8] 
 [1 7]] 
 
 

[[7 7 6 1] 
 [8 8 6 7] 
 [4 9 5 7]] 
 
 

[7 7 1] 
[7 5 9 4] 
[7 5 9 4] 
 



                                                       BUSINESS STUDIES XII 

                      NOTES ON CHAPTER 02 : PRINCIPLES OF MANAGEMENT 

 

                                           CONCEPT & SIGNIFICANCE OF PRINCIPLES 

 

 Management principles are broad and general guideline for behaviour and decision making. 

 To understand this let us take the example of promotion criteria in an organisation- 

One manager may consider seniority as a criteria  whereas the other may follow the         

                     principle of merit. 

 # PRINCIPLES OF MANAGEMENT Vs PRINCIPLES OF PURE SCIENCE 

- Principles of management are not as rigid as principles of pure science 

- Principles of management deal with human behaviour and cannot be tested in 

laboratories like the principles of pure science. 

# PRINCIPLES OF MANAGEMENT Vs TECHNIQUES OF MANAGEMENT 

- Techniques are procedures or methods  which involve a series of steps to be taken 

to accomplish desired goals 

- Principles are guidelines to take decisions or actions while practicing techniques. 

               # PRINCIPLES Vs VALUES 

- Values are something, which are acceptable or desirable. They have moral 

connotations . Principles are basic truths or guidelines for behaviour. 

- Values are general rules for behaviour of individuals in society formed through 

common practice, whereas Principles of management are formed after research in 

work situations, which are technical in nature. 

          But in practical situation values cannot be ignored as  business has to fulfil 

social and ethical responsibilities towards society. 

 

SIGNIFICANCE OF PRINCIPLES OF MANAGEMENT 

 The utility of the principles makes it more significant as it gives insight into managerial and 

human behaviour for better managerial practices. The principles guide managers to take and 

implement decisions.The significance of management can be highlighted in the following points:- 

1. PROVIDE MANAGERS WITH USEFUL INSIGHTS INTO REAL WORLD SITUATIONS:- Every 

principle of management throws light on the real situation as a guide because principles 

increase knowledge, ability and understanding of different situations and circumstances. 

This also enables managers to learn from past mistakes, conserve time and take quick 

decisions in recurring problems.Obviously this will increase managerial efficiency. For eg. 

Principle of delegation highlights how routine decisions can be taken by subordinates and 

only decisions related to exceptional situations should be handled by a manager. 



2. OPTIMUM UTILISATION OF RESOURCES AND EFFECTIVE ADMINISTRATION :- All the 

resources , like material,financial and human resources are extremely precious. So they 

should be used in such judicious way that with minimum application of resources maximum 

benefit is derived. This concept gets strengthened with the help of principles of 

management which equips managers to foresee the cause and effect relationship of their 

decisions.  This will definetly bring down wastages due to trial and error method. Principles 

of management to some extent help managers to be free from personal prejudices due to 

managerial discretions provided by it. 

3. SCIENTIFIC/THOUGHTFUL DECISIONS :-  Since management decisions are taken on the basis 

of principles the decision is scientific & after thorough analysis, which is also free from bias 

and personal prejudice. The decisions are based on objective assessment of the situation.  

4. MEETING CHANGING ENVIRONMENT REQUIREMENT:- As the principles of management are 

flexible in nature they can be modified according to the changes taking place in the 

environment. 

5. FULFILLING SOCIAL RESPONSIBILITY :- Management principles also guide the managers to 

perform social responsibilities. For eg: “ Remuneration of Employees “ insists on payment of 

adequate salary to employees, which should give them at least a reasonable standard of 

living. 

6. MANAGEMENT TRAINING, EDUCATION &RESEARCH :- Management principles are used as a 

basis for management training, education & research. Professional courses such as MBA, 

BBA also teach these principles as part of their curriculum. Moreover, new management 

techniques like  Operations Research, Cost Accounting, Just in Time, Kaizen, Lean 

Manufacturing, Six Sigma etchave developed due to research on the principles of 

management. 

       FAYOL’S PRINCIPLES OF MANAGEMENT 

 Born as a FRENCH citizen in the year 1841, graduated in the MINING ENGINEERING 

and became Management Theorist, founded the mining company and became its MD. In a 

period of 30 years the company became strong with sound financial position. He authored 

classical management theory. His 14 management  principles ,  administrative in nature 

became very famous and he was referred to as FATHER OF MANAGEMENT THOUGHT. 

1. DIVISION OF WORK :- The work is divided into small tasks/jobs , headed by a competent 

individual. SO THIS LEADS TO SPECIALISATION.  According to Fayol , specialisation is the 

most efficient way to use human effort. And in an organisation work is divided into small 

tasks performed by specialists resulting in efficient and effective output.  

              This is the reason why every organisation has different departments like 

prodution, finance, marketing, human resource etc. All of them headed by a specialist 

and collectively all departments in the organisation achieves the predetermined 

objectives of the organisation.  

BENEFIT :- a. Specialisation of work 

                                         b. Repetition of work will enable a worker to perform in a most  

                               desirable way. 

       IF NOT FOLLOWED THEN :- a. will not be able to take advantage of the specialisation 

               b.  chances of duplication or repetition of tasks 



 

2.  AUTHORITY AND RESPONSIBILITY :- AUTHORITY means the right to give orders and 
obtain obedience. It is of two types- i) formal authority  & ii) personal authority. 
Authority can be formal and informal. 
       RESPONSIBILITY means obligation to perform the job assigned on time. 
       Managers require authority in proportion to the responsibility. For eg. If a sales 
manager offer a credit period of 60 days to negotiate a deal with a buyer to fetch the 
company net margin of Rs.25 lakh ,then the sales manager should not be given authority 
to offer a credit period of 100 days. The sales manager may misuse his authority. More 
authority will lead to misuse of power. 
 At the same time, a manager should have necessary authority to carry out his 
responsibility. For eg. Suppose the production manager of a company manufacturing  
scooters asks his foreman to achieve a target production of 250 scooters per day but he 
does not give him the authority to requisition tools and materials from stores 
department. The foreman is not able to achieve the target. Then, the production 
manager cannot blame him because he should have necessary  authority to carry out his 
responsibility. 
BENEFIT :-  a. Will minimise of authority 
                     b. Will ensure efficient and effective realisation of goals 
                     c. It is easy to impose accountability 
               d. Will ensure smooth working of the organisation 
 
IF NOT FOLLOWED THEN :- a. The desired goals may not be achieved properly 
                b. It will be difficult to create accountability 
                c. Excess of authority is likely to be misused 
                d. Insufficient authority may lead to disruption of work. 
 
 

3. DISCIPLINE :-  It is the obedience of the employees to the organisational rules &emplo 
    -yment  agreement. Fayol propagates that at all levels good superiors are required in            
order to implement clear and fair agreements and for violaters,  judicious penalties. 
For eg:- A situation arises in the organisation where the employees and the 
management agree ,that , workers will put in extra hours of work without any additional 
payment to revive the company. Management too, in return will increase the wages 
when the mission gets completed. 
  Here discipline is seen on the part of both the management and the workers 
as both of them have honoured their commitments. 
 For eg ;- The employees are required to sanitise their hands every 30 minutes. 
BENEFIT :- a. Systematic working 
                     b. Mutual trust 
 
 CONSEQUENCES OF VIOLATION :- a. Chaos in the organisation 
                b. Wastage of resources  
                c. Delay in performance of work. 
     

4.     UNITY OF COMMAND :-  Fayol strongly propagates that there should be one and only 

boss for every individual employee. If at any point of time a subordinate gets orders 

from two of his superiors simultaneously the principle of unity is violated resulting in 

“AUTHORITY IS UNDERMINED, DISCIPLINE IS IN JEOPARDY, ORDER DISTURBED AND 

STABILITY THREATENED”. This principle resembles military organisation. Dual 



subordination should be avoided because it creates  confusion as to which work is to be 

attended first. 

  Foe eg:- A salesman is asked to finalise a deal with a buyer @ 10% discount 

by the marketing manager. BUT finance manager asks him not to exceed  5% discount. 

 The question is whose orders will the salesman follow?  This kind of situation can be 

avoided if there is no dual subordination  OR  there is unity of command. 

BENEFIT:- a. Clarity about what a subordinate must do. 

            b. Brisk communication 

            c. Certainity of performance in the work field 

 

CONSEQUENCES OF VIOLATION :- a. Leads to confusion 

               b. Subordinate will try to escape from his 

                                                                   responsibilities. 

               c. Authority will be undermined, Discipline 

                    is in jeopardy, order disturbed and stabi 

                    -lity threatened.  

 

5.  UNITY OF DIRECTION :-   “ONE HEAD ONE PLAN”  & “ONE BOSS ONE PLAN” 

          These quotes effectively indicate that no matter how big an 

organisation is , no matter how many divisions/departments/units it has all of them 

should move /work towards the same objective and with FOCUSSED efforts. This will 

ensure unity of direction. 

For eg:- An automobile manufacturing company has two divisions viz. two wheeler & 

four wheeler. So it will have two separate divisions for each of them.. Now each division 

should be headed by an in-charge, should have independent plan, and resources too. 

According to Fayol  both the divisions must have the same objective which in other 

words mean Unity of direction. 

BENEFITS :- a. Leads to systematic working of the organisation 

  b. Increases work efficiency and effectiveness 

  c.  Facilitates coordination and communication 

  d. Easy to fix responsibility for shortcommings 

 

CONSEQUENCES OF VIOLATION :-  a. May have adverse effect on work efficiency 

                b. May not lead to achievement of desired goals 

                c.  It will be difficult to create coordination 

                d.  May lead to wastage of resources due to lack of  

         unity of action 

 

6.       SUBORDINATION OF INDIVIDUAL INTEREST TO GENERAL INTEREST :-  According to 

Fayol , at all times the interest of an organisation should take priority over the interests 

of any one individual employee. In other words GENERAL INTEREST IS SUPREME TO 

INDIVIDUAL INTEREST. 

Every employee has some individual purpose in joining an organisation and 

at the same time every organisation has got its own objectives.  

Fayol suggests that managers should try to reconcile individual goals with organisational 

goals. 



In general the employees may have a tendency to evade work, to demand concessions in 

terms of time / workload etc. without compromising on the pay package.The 

management on the other hand seeks to extract the maximum output from the 

employees at a competitive remuneration. The difference between the perspective of an 

employee and the management may many a times lead to a conflict of interest amongst 

the two parties.  Under such circumstances it is essential for the managers to ensure 

that the interest of the organisation supersedes the individual interest of the employees 

of the organisation which is very vital for the long-term survival and growth of an 

enterprise. 

BENEFIT:- a. Helps to curb the undesirable behaviour of employees 

            b. Ensures efficient and effective realisation of goals. 

                   c.  Promotes unity of action 

             d.  Develops the sense of commitment among the employees. 

 

CONSEQUENCES OF VIOLATION :- a. The desired goals may not be achieved properly and 

      in time. 

b.  It will be difficult to create a healthy work    

environment 

c. May lead to wastage of resources in pursuit of 

selfish interests of individual employees. 

d. It will be difficult to establish coordination due to 

clash of interests. 

7.  REMUNERATION OF EMPLOYEES :-  Fayol felt the overall pay and compensation should be        

fair to both employees and the organisation. The application of this principle will help to 

establish congenial atmosphere and develop good relations between workers and 

management, resulting in smooth working of the organisation. 

  The wages paid to the employees should be fair so that they are able to 

sustain a reasonable standard of living and the remuneration to employees should be well 

within the paying capacity of the organisation which means remuneration should be just and 

equitable.  

BENEFITS :-  

a. Help to create a healthy work environment 
b.  Ensure smooth running of the organisation 
c.  Facilitates achievement of desired goals 
 d.  Reduces labour turnover and promotes stability 
 
CONSEQUENCES OF VIOLATION :-  

a. May lead to dissatisfaction among employees 
  b. The labour turnover may be high 
  c. The efficiency of employees may reduce 



  d. The relationship between the workers and management may not be congenial  
 
8.   CENTRALISATION & DECENTRALISATION :-   Centralisation is said to exist in an orgn 
where the decision making authority is concentrated in the hands of the top level 
management whereas decentralisation involves a systematic dispersal of authority at all 
levels of management in order to enable the managers at all levels to take the decisions 
appropriate at their level. 
 Fayol emphasised that “ There is a need to balance  the subordinate involvement 
through decentralisation with manager’s retention of final authority through 
centralisation.” This means that both centralisation and decentralisation should exist 
together to ensure smooth running of the organisation. 
Both extremes of complete centralisation and complete decentralisation are not healthy 
for any organisation.The degree of centralisation may vary from orgn to orgn depending 
upon a number of factors, say, in large orgn will have greater decentralisation than smaller 
one. 
For eg.:- in order to ensure the smooth running of a school both the concepts of 
centralisation and decentralisation need to be applied judiciously. Like, the dates of 
examination may be centrally decided by the top level management comprising of the 
Chairman, Director,Principal and vice-principal and so on. However, the decision  about the 
syllabus and framing of th question paper requires subject expertise. Therefore, this work 
needs to be decentralised at different levels. 
BENEFITS :- a. Leads to appropriate level of centralisation/decentralisation 
          b. Appropriate use of authority  

CONSEQUENCES OF VIOLATION :-  a. Complete centralisation causes delay in decision  
making       b. Complete decentralisation causes coordination and 
control                 problems. 
 
 
9.  SCALAR CHAIN :-  The formal lines of authority from highest to lowest ranks or levels are 
known as   scalar chain. According to Fayol, Organisations should have a chain of authority in 
the normal course of formal communication. However, in order to ensure speedy 
communication DURING emergencies, Gang Plank is established which is a shorter route. 
 For eg:-  In the following sketch, it is quite evident that there is only one head  A , who has 
two lines of authority under him. One line includes B-C-D-E-F, where as  another line 
includes L-M-N-O-P. During the process of work in case E has to communicate to O, who is at 
the same level of authority then, E has to travel …..E-D-C-B-A-L-M-N-O. This is due  to the 
principle of scalar chain  being followed in this situation. HOWEVER, if there is an emergency 
then E can directly contact O through GANG PLANK  as shown in the diagram. 
BENEFITS :- a. Ensure smooth and systematic flow of communication. 
        b. Leads to systematic working of an orgn 
        c. Increases work efficiency and effectiveness 
                      d. Facilitates control and communication. 

 



 
CONSEQUENCES OF VIOLATION :- a. May have adverse effect on work efficiency and effective 

                                                                   -ness. 
     b. May not lead to achievement of desired goals 
     c. It will be difficult to create coordination 
     d. The flow of communication may be disrupted 
    leading  to chaos and confusions. 
 
10. ORDER :-  The practice of ‘ a place for everything ( everyone) and everything in its place ‘   
sh 
       -ould be followed within every organisation. Basically this principle refers to two aspects, 
-                                                                      material order and social order. In order to maintain 
material order a specific place should be fixed for each of the physical resources available in 
the orgn. As far as social order is concerned each employee in an organisation should be 
assigned a specific individual place of work like a fixed table, a room, or a cabin etc where an 
employee should be available duringworking hours.Thus orderliness increases productivity 
and efficiency. 
 
BENEFITS :- a. Optimum use of resources 
                      b. Resources can be procured at right time. 
 
CONSEQUENCES OF VIOLATION :- a. Ineffective utilisation of resources 
     b. Non-availability of resources at required time. 
  
 
11.  EQUITY :-  Fayol emphasises in the principle of EQUITY that all the employees are to be 
tre-ated  in all fairness and justice. Under no circumstances a manager should distinguish 
between employees on the basis of caste , creed, gender, religion, sex, economic 
background , language, belief, nationality etc. At the same time management has to exercise 
power  wherever needed. 
For eg. Lazy behaviour of any employee cannot be ignored and should be dealt with strictly., 
this will send the message to the employees that everybody is equal in the eyes of 
management. 
For eg:- Nikhil is the project manager having eight subordinates working under him in the 
same project belonging to different nationalities. While dealing with them he never 
discriminates  among them on the basis of nationalities, which will develop a congenial work 
environment. 
BENEFITS :- a. Confidence and morale of employees will be higher. 
        b. Will ensure loyalty and commitment among the employees  
        c.  Will increase job satisfaction of employees. 
        d.  Helps to create cordial relationships and a healthy work environment. 
 
CONSEQUENCES OF VIOLATION :- a. The organisational goal may not be accomplished 
properly     b. The relationship between management and 
workers may                 become bitter. 
      c. May lead to high turnover 
      d. Conflicts may arise among employees due to 
discrimination 
 
12.  STABILITY OF PERSONNEL :-  Fayol suggested that employee turnover should be 
minimised   to maintain operational efficiency in the organisation. The cost of selecting  



qualified personnel is very high both in terms of time and money. Then when once selected 
they have to be assigned proper post/designation for a definite period , otherwise any 
ambiguity in this will create insecurity and instability in the employees &  organisation 
respectively. 
For eg:-  Sagar joined a famous hotel group in Mumbai. Within a year he quit because in the 
last six months that he served there he was shifted from one department to another, which 
created a lot of frustration as he could never prove his efficiency in any department because 
of frequent shifting. 
BENEFITS :- a. Encourages the employees due to job security 
        b. Will foster loyal and dedicated employees 
        c.  Will lead to efficient and effective utilisation of human resources which in 
turn              will enable better chances of realisation of organisational goals. 
CONSEQUENCES OF VIOLATION :-  a. Frequent shifting may lead to job dissatisfaction. 
      b. May lead to high labour turnover 
      c. High expenses involved in recruitment and selection 
      d.  The organisational goals may not be accomplished  
            properly. 
 
13. INITIATIVE :-  ‘ IF YOU DON’T TAKE A CHANCE , YOU DON’T STAND A CHANCE’ conveys a 
very important message about the principle of initiative. Initiative means taking the first step 
with self-motivation. It is one of the traits of an intelligent person. Fayol was of the view that 
workers should be constantly encouraged to develop and carry out their plans for 
improvements. But this does not mean going against the established practices of the 
company for the sake of being different. 
 Every organisation must have employee suggestion system. Through this system the 
organisation must appreciate, encourage and award those employes through whose  
initiatives  substantial cost / time got reduced .       
BENEFITS :- a. Encourages creativity in the organisation 
                      b. Employees take pride about their contribution and this will motivate them. 
  
CONSEQUENCES OF VIOLATION :- a. Old ways of doing work may become obsolete. 
     b. Demotivating for all the employees. 
 
 
14.  ESPIRIT DE CORPS :-  According to Fayol management should promote a team spirit of 
unity and harmony among employees. He further advocates the word I should be replaced 
by WE whenever the manager interacts with his team, to promote a sense of togetherness. 
This will result in mutual trust and a sense of belongingness among the team members. This 
will be congenial for smooth coordination. 
 On the other hand , in the absence of team spirit it will be extremely difficult to 
realise the predetermined objectives of the organisation, specially where an organisation 
operates on a large scale.  
BENEFITS:- a. Helps  to develop a feeling of trust , team spirit and harmony 
       b. Leads to efficient and effective realisation of goals 
                     c.  Enhances the job satisfaction of employees 
       d.  Helps to create cordial relationships and a healthy work environment 
 
CONSEQUENCES OF VIOLATION :- a. Lack of group harmonywill lead to conflicting relations  
    between the group members. 
    b. Focus will be more on individualism rather than the  
            group. 



 
 
 PRINCIPLES AND TECHNIQUES OF SCIENTIFIC MANAGEMENT BY F.W.TAYLOR 
 
American national, Mechanical Engineer by profession F.W.Taylor wanted to improve  
Industrial efficiency by adopting scientific methods. He belonged to the period of mass 
production but was not happy with the methods of production. So, he pioneered a new and 
efficient systemin order to increase production which became very popular as Scientific 
Management. In the age span of 59 years his contribution of scientific approach towards 
production methods is noteworthy. 
 
             During the period of industrial revolution the factory managers were depending upon 
the rule of thumb i.e. trial and error method of production which led to wastage of precious 
resources. In order to provide a systematic approach to the problem/situation Taylor 
formulated the theory of scientific management. This approach was logical and rational with 
better yields and minimum wastage. That is why he is known as FATHER OF SCIENTIFIC 
MANAGEMENT. 

Taylor strongly advocated that, “SCIENTIFIC MANAGEMENT MEANS KNOWING  
EXACTLY  WHAT YOU WANT MEN TO DO AND SEEING THAT THEY DO IT IN THE BEST AND 
CHEAPEST WAY.” 

 

PRINCIPLES OF SCIENTIFIC MANAGEMENT 

(a) Science , not rule of Thumb:- Taylor believed that there was only one best method to  
maximise efficiency and that was a method approached scientifically which was one that 
had rational thinking with logical backing. For eg:- even a samall production activity like 
loading pigs of iron into box cars , if done scientifically can result in tremendous saving 
of human energy as well as time & resources. The more sophisticated approach more 
would be the saving. 
  This can well be illustrated by- the use of internet has brought about 
significant improvements in internal efficiencies and customer satisfaction. 
 

(b) Harmony, not Discord:-Scientific approach of management has its firm foundation on 
the fact that the interests of both the employers and employees are one and the same. 
The prosperity of the employer cannot exist for a long time unless it is accompanied by 
prosperity of the employees and vice versa. 

Taylor strongly recommended MENTAL REVOLUTION on the part of both  
Management and the workers. He felt that one cannot exist without the other. So, he 
advised that there should not be class-conflict. Taylor recognised that this conflict 
helped no one, the workers, the managers or the factory owners. He emphasised that 
there should be complete harmony between the management and workers. Both should 
realise that each one is important. To achieve this he called for complete MENTAL 
REVOLUTION on the part of both management and workers. 
  According to Taylor, paternalistic style of management will be most ideal as 
it highlights complete openness. On one hand management should share the gains of 
the company, if any, with the workers and on the other hand workers should work hard 
and be willing to embrace change for the good of the company. 

  



(c) Cooperation , not Individualism :- This principle is an extension of principle of ‘Harmony 
not discord’. Complete cooperation between the labour and the management instead of 
individualism will entirely benefit the organisation. Competition should be replaced by 
cooperation. 
  The management should adopt a supportive attitude and provide necessary 
help, encouragement and ease out their ways in the best possible ways. At the same 
time the workers should avoid going on strike and making unreasonable demands on the 
management.  
  The management should seek participation of workers in taking important  
decisions which relates to them and also should  reward the workers for their 
suggestions which benefits the organisation  like results in substantial reduction in costs, 
higher productivity etc. 
 

(d) Development of each and every person to his or her greatest efficiency and prosperity:-
Personnel competencies will directly lead to industrial efficiency and scientific 
management goes a long way in improving the efficiency of every worker. Taylor was of 
the view that efficiency can be built right from the time of selection when employees 
would be selected on the scientific basis. Then the work would be assigned to match his 
physical/mental abilities. Training can be imparted eventually whenever it is required 
and after training employees would produce more and earn more e4nsuring their 
greatest efficiency and prosperity for both company and workers. 
 
 
TECHNIQUES  OF SCIENTIFIC MANAGEMENT 
 
FUNCTIONAL FOREMANSHIP :-  Under this technique , each worker is closely monitored 
by eight foremen who is the managerial figure with whom the workers  are in personal 
contact. 
  Foreman is the lowest ranking manager and the highest ranking worker.  
Since he is the person around whom the entire production, planning, implementation 
and control revolved, Taylor emphasised his performance in the factory. He identified a 
number of qualities like intelligence, education, tact, grit, judgement, special knowledge, 
manual dexterity, physical energy, honesty and good health, that a foreman/supervisor 
must possess but realised that it is extremely difficult to find a single individual with all 
such qualities. This resulted in further analysis and finally he concluded that there must 
be EIGHT foremen to supervise a worker. For eg:- those with technical knowledge, 
intelligence and grit may be given planning work and those with energy and good health 
may be assigned execution work. 
  In that process he advocated PLANNING & EXECUTION to be separated from 
the top level to the lowest level of the shop floor. This was known as FUNCTIONAL 
FOREMENSHIP. 
  Under this method every factory had a planning in-charge  and a 
producti0on in-charge. Under planning in-charge four personnel namely Instruction card 
clerk, Route clerk, Time & Cost clerk and Disciplinarian worked. Under production in-
charge four personnel namely Speed boss, Gang boss, Repairs boss and Inspector 
worked. 
  Their functions were clearly defined and was as follows :- 
           Planning in-charge 
a. Instruction card clerk……… to draft instructions for the workers 
b. Route clerk ……………………..to specify the route of production 
c. Time & Cost clerk…………….to prepare time and cost sheet 



d. Disciplinarian…………………..to ensure discipline 
    Production in-charge 

a. Speed boss………………………timely and accurate completion of job 
b. Gang boss………………………..Keeping machines and tools ready for operations 
c. Repairs boss…………………….Ensures proper working condition of machines and tools 
d. Inspector………………………….Check the quality of work 

  This is indeed an extension of Division - of- work  and at the same time 
specialisation of work. Each worker will have to take orders from eight foremen. 

STANDARDISATION AND SIMPLIFICATION OF WORK:- Standardisation means conforming 
to the pre-determined standards of size, design, weight, quality etc. The objectives of 
standardisation were a) to limit a given line of production in terms of fixed types, sizes 

   and characteristics. 
b) to ensure interchangeability of manufactured parts and products 

 c) to define standards of excellence and quality in materials 

 d) to formulate standards of performance of men and machines 

 Standards may be adhered to because it will serve as benchmark of production. 

Taylor insisted on standardisation of  (a) input i.e. work methods, tools, equipment, & raw 

materials, and (b) output i.e. categorisation of produce in terms of specific size, type, 

quality and features. 

 Simplification aims at eliminating superfluous varieties , sizes and dimensions of products. 

 This simplification leads to economical operations since there is savings of cost of labour,       

machines and tools , reduced inventories. It ensures optimum utilisation of equipment  

 and increase in turnover. 

 

METHOD STUDY :-  Method study helps to determine ONE BESY WAY  of carrying out an 

activity. The benefit of method study is to minimise the cost and maximise the output, and 

maximise the customer satisfaction right from the step of procurement of raw materials 

to the final step of delivering the product to the consumer. 

 For eg. For designing a car the assembly line production would entail deciding the 

sequence of operations, place, men, machines and raw materialsetc. 

 

MOTION STUDY :-  Each and every movement of men, machine & materials have effect on 

the pace & quality of production. Even routine movements like lifting, putting objects, 

sitting, changing positions have to be judiciously done. Redundant movements should be 

eliminated so that efficiency of work is maintained. 

For eg:- A simple work like brick layering was reduced from 18 motions to just 5 due to 

scientific approach. 

  Taylor used stop watches, various symbols / colours to identify different 

motions- from productive motions / incidental motions / unproductive motions. With the 

help of motion study Taylor was able to design suitable equipment /  tools to educate 

workers on their use, which showed remarkable results. 

 

TIME STUDY :-  This determines standard time taken in completing a well defined job. 

Time measuring devices were used to take several readings for each element of task in 

order to fix the standard time taken. The method of time study will depend upon- 

 Volume and frequency of the task 



 The cycle time of operations 

 Time measurement costs 

     The objective of time study is to – 

 Determine the number of workers to be employed 

 Frame suitable incentive schemes 

 Determine labour cost 

For eg:-  Standard time taken to make a cardboard box by a worker is 20 minutes. So, in      

one hour  he will make 3 boxes. In a normal 8 hour working day leaving 1 hour for lunch a 

worker will make 7x3=21 boxes. Now this is the standard task that a worker is supposed 

to do which will also help the management to fix the wages. 

 

FATIGUE STUDY :-  Every worker is bound to feel exhausted physically/ mentally if he 

does not get any interval of rest in between. Taylor strongly advocated that in order to 

have maximum efficiency in  production capacity rest intervals should be there in the 

course of doing the work. 

  Fatigue study seeks to determine the amount and frequency of rest intervals 

in completing a task. 

  For eg:-  In a plant, work takes place in 3 shifts of 8 hours each. Even in a 

single shift the worker needs to be given intervals of rest for taking lunch etc. If the work 

is that of heavy manual labour then small pauses have to be frequently given so that the 

worker regains his stamina for optimum contribution. 

  The causes for fatigue can be- long working hours, doing unsuitable work, 

uncordial relations with the superior, bad working conditions etc which will hamper the 

work output.  Ideally these should be removed. 

 

DIFFERENTIAL PIECE WAGE SYSTEM :- Taylor wanted to differentiate between efficient 

and inefficient workers as he was a strong advocate of piece wage system. He wanted to  

reward efficient workers.  So he introduced different rate of wage payment for those 

who performed above standard and those who performed below standard. 

 For eg:-  It is determined that standard output per worker per day is 10 units and 

those who made standard or more than standard will get Rs.50 per unit and those below 

will get Rs. 40 per unit. 

  An efficient worker who produces 11 units will get 11 x Rs. 50 = Rs.550, per 

day. A worker who produces only 9 units will get 9 x Rs.40 = Rs. 360, per day. This 

difference i.e. Rs 550 – Rs. 360 = Rs. 190 should  be so strong for the inefficient worker to 

get motivated to perform better. 

 

                    COMPARITIVE CONTRIBUTION OF FAYOL AND TAYLOR 

 

        S. NO.  BASIS OF DIFFERENCE    FAYOL   TAYLOR 

 01  Perspective   for top level mgt for lower level mgt 

 02  Unity of command  strongly recommended did not recommend 

 03  Applicability   Universally applicable Applicable to specialised  

        Situations 

 04  Basis of formation  Personal experience        Observations &Experi- 

               Mentation 

 05  Focus     Improving overall ad-           Increasing Productivity 



       ministration     

 06  Personality     Practitioner           Scientist 

         07  Expression    General Theory of Admin      Scientific Mgt 

                                                                     -istration     

 
   

  

      

      

    

 

  

 

  

 



Assignment XII Business Studies 
 

             2020-21 
 
 

                 Chapter 1 :  Nature and Significance of Management  
 

1. Santana is the branch manager of ABC Handicrafts  Pvt. Ltd. The company’s 
objective is to promote the sales of Indian Handloom and handIcraft products.It 
sells fabrics, furnishings , readymade and household items are made out of 
traditional Indian fabrics. Sanjana decides quantities , variety, colour and texture of 
all the above items and then allocates resources for their purchase  from different 
suppliers. She appoints a team of designers and crafts people in the company, who 
developed some prints for bed covers in bright colours on silk.Although they looked 
very impressive, they were more expensive than they had planned to sell. Average 
customer could not afford to purchase it. Praising their effort, Sanjana suggested 
that they should keep the silk bed covers for special occasions like Diwali and 
Christmas and offer the cotton bed covers on a regular basis to keep costs under 
control.                                                                          Identify the functions 
of management which Sanjana performs by quoting the lines from the above para. 

2.  Tech Ltd. is a company producing IT services. The company’s profits are 
enough for the survival and growth. The management of the                    company 
believes that a satisfied employee creates a satisfied employee creates a satisfied 
customer, who in turn creates profits that lead to satisfied shareholders. So,it pays 
competitive salaries and perks to its all employees. All the employees are happy 
working in the organisation because of personal growth and development. 

       The company has a strong sense of social responsibility. It has set up an 
engineering college in which one-third of the students are girls to whom the company 
gives 50% scholarship. 

      Is the management of Tech Ltd. fulfilling its objectives? Justify your answer 
by giving reasons. 

3.Fashion India Ltd. is a chain of ladies garments where most of the work is 
done manually. Due to coming of the international brands in India, the company is 
finding it ditto complete on two fronts- finishing and embroidery work. The production 
manager realised that without modern machines it will not be possible for them to 
survive for long. The company purchased new hi-tech modern machines from 
Germany. During the production process, the manager observed that the quality of 
production is not as per standard and very often production is not as per standard 
and very often production is disrupted due to break-down of machinery. The workers 
get frustrated by continuous rejection of output and started showing resistance 
towards new technology. To increase the efficiency of the workers, the company 
decided to train their workers on-the-job under the able guidance of specialists. The 
workers who are able guidance of specialists. The workers who are able to pick the 
skills are promoted and made incharge of the not so trained groups. This created 
positive impact and everybody became keen to learn. Suggestions from the workers 
are valued and worare valued and workers are encouraged to communicate freely. 

  Identify and explain any three points of importance of management highlighted 
in the above case by quoting the lines. 

4. Govinda Ltd. is a highly reputed company. Different functions are performed 
by different individuals in this company, who are bound together in a hierarchy of 
relationships. Every individual in the hierarchy is responsible for the welfare and 
survival of the organisation. He formulates the overall organisational goals and 



srategies  for their achievement. Mr. Nityanand ensures that quality of output is 
maintained. Mr. Sanatan assigns necessary duties and responsibilities to the 
personnel and motivates them to achieve desired objectives. 

At what levels of management are Mr. Gauranga , Mr. Nityanand and Mr. 
Sanatan working in Govinda Ltd.? Justify your answer. 

 
5. Hema is one of the most successful managers of her company, ‘Kobe Ltd.’ 

She uses her creativity and initiative in handling challenging situations at work. The 
knowledge gained by her during her student days at a renown management institute 
as well as through her observation  and experience over the years is applied by 
Hema in a skilful manner in the context of the realities of a given situation. She often 
reads books and other literature in various fields of management to keep her 
knowledge updated. 

            a) An aspect of the nature of management is being highlighted in the 
above description. Identify the aspect. 

            b) Explain any three features of the aspect identified in part (a). 
 
6. State and explain any five characteristics of management . 
 
7.”Coordination is the essence of management.” Explain how. 
 
8.  Management is art, science or profession, explain. 
 
9.  “Management seeks to achieve certain objectives which must be derived 

from the basic purpose of the business.” In the  of this statement, explain the 
objectives of management. 

 
10.  Management as an art and a science are not mutually exclusive but 

complementary. How? 
 
 
 
 
 
 
                          2.     Principles of Management  
 

1. In your school , you observe that books are kept in office,chalks in the library and 
office records in the staff room. (a) Which principle of management is violated and 
why? (b) How will that affect the achievement of school objectives? © As a mana 
what steps will you take to e shortcomings? 

2. Soniya Ltd. was engaged in the business of manufacturing auto components. 
Lately, its business was expanding due to increased demand.for CAs. The 
competition was also increasing. In order to keep its market share intact, the 
company directed its workforce to work overtime. But this resulted in many 
problems. Due to increased pressure of work the efficiency of workers declined 
Sometimes, the subordinates had to work for more than one superior. The workers 
were becoming indiscliplined . The spirit of teamwork, which had characterised the 
company previously, had begun to wane. Identify any three principles of 
management as given by Henri Fayol were being violated, quoting the appropriate 
lines from the above case. 



3. Sanchit after completing his entrepreneurship course from Sweden returned 
to India and started a coffee shop ‘Aroma  

Coffee Can’ in a famous mall in New Delhi. The speciality of the coffee shop 
was the special aroma of coffee and a wide variety of flavours to choose from. 
Somehow the business was neither profitable nor popular. Sanchita was keen to find 
out the reason. He appointed Sandhya , an MBA from a reputed college ,as a 
manager to find out the causes for the same. Sandhya took feedback from the clients 
and found out that they loved the special unique aroma of coffee but were not happy 
with the long waiting time being taken to process the order. She analysed and found 
out that there were many unnecessary obstructions in between which be eliminated. 
She fixed a standard time for processing the order. She also realised that there some 
flavours whose demand was not enough. So she also decided to stop the sale of 
such flavours. As a result within a short span of time Sandhya was able to attract the 
customers. Identify and explain any two techniques of scientific management used by 
Sandhya to solve the problem. 

 
4. Explain the following principles of general management. 
      a. Unity of Command, b. Equity, c. Discipline, d. Scalar chain, e.Order, 

f.Initiative, g. Unit of Direction, h. Espirit De Corps 
 
5. The production manager of an automobile company asked the foreman to 

achieve a target production of 200 scooters per day. But he did not give him the 
authority to requisition tools and materials from the stores department. Can the 
production manager blame the foreman if he is not able to achieve the desired 
targets? Exp briefly the principle relating to the situation. 

 
6.  Principles of  Taylor and Fayol are mutually complementary. One believed 

that management should not close its ears to constructive suggestions made by the 
employees, while the other suggested that a good company should have an 
employee suggestion system, whereby suggestions which result in substantial time 
or cost reduction should be reawarded. 

        Identify and explain the principles of Taylor and Fayol referred in the above 
para. 

 
7.  Principles of Taylor and Fayol are mutually complementary. One believed 

that the management should share the gains with the workers, while he other 
suggested that employees compensation should depend upon the earning capacity 
of the company and should give them a reasonable standard of living. Identify and 
explain the principles of Fayol and Taylor referred to in the @bove para. 

 
8.  Nutan tiffin box services was started in Mumbai by Mumbai Dabbawalas. 

The  Dabbawalas who are soul of entire Mumbai aim to provide prompt and efficient 
services by providing tasty homemade tiffin to all office goers at right time and place. 
The service is uninterrupted even on the days of bad weather, political unrest and 
social disturbances. Recently they have  started online booking system through their 
website ‘mydabbawala.com’. Owing to their tremendous popularity amongst the 
happy and s@tisfied customers, members, the dabbawalas were invited as guest 
lecturers by top business schools. The Dabbawalas operate Ina group of 25-30 
people along with a group leader. Each group teams up with other groups in order to 
deliver the tiffin on time. They are not transferred on frequent basis as they have to 
remember the addresses of their customers. They follow certain rules while trade - 



No alcohol during working hours; No leave without permission; Wearing of white cap 
& Carrying ID cards during business hours. 

Recently on the suggestion of a few self motivated fellow men, the dabbawalas 
thought out and executed a plan of providing food left in Tiffany by customers to slum 
children. They have instructed their customers to place red sticker if food is left in the 
tiffin, to be fed to the poor children, later. 

    a) State any one principle of management given by Fayol & one characteristic 
of management mentioned in the above case. 

    b) Give any two values which the Dabbawalas want to communicate to the 
society. 

 
9.  Rajat joined as aCEO of Bharat Ltd., a firm manufacturing Computer 

hardware. On the first day he addressed the employees. He said that he believed 
that a good company should have an employee suggestion system and he wished to 
minimise employee turnover to maintain organisational efficiency. He informed all 
employees that he would ensure that all agreements were clear, fair and there was 
judicious application of penalties. However he said that he believed that lazy 
personnel should be se@lt with sternly to send the message that everyone was 
equal in the eyes of management. Also that he would want to promote a team spirit of 
unity and harmony among employees, which would give rise a spirit of mutually trust 
and belongingness among the team members and eventually minimise need for 
using penalties. He told all present that the interest of the organisation should take 
priority over the interests of any one individual employee. 

        a). Identify and briefly explain any four principles of management given by 
Fayol, which Rajat highlighted in his address to the employees. 

        b). Also state two values that Rajat wanted to spread in the organisation. 
 
10.  Appar Foundation is a NGO working to improve the lives of children with 

medical needs, the homeless and victims of natural disasters. Apart from donations in 
cash , they collect dry ration. Old clothes, shoes, toys, books and medicines from 
donors. At Appar Foundation’s office in Bhopal the material collected is segregated , 
classified and put in shelves and boxes that are labelled systematically. There is a 
specific place for each these items and volunteers put everything at their respective 
places. 

The volunteer work is divided into specific jobs like fund raising, field visit,social 
media updates and so on. Each volunteer is part of a particular team, depending on 
their competency and training. Each volunteer is a part of a particular team, 
depending upon their competency and training. Each volunteer becomes specialised 
in their respective field,leading to efficient utilisation of human effort.  

     a) Identify and explain two principles of management adopted by Appar 
Foundation. 

     b) State two valuesthat Appar Foundation is displaying and promoting in 
society through their work. 

 


