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7. PERMUTATIONS AND COMBINATIONS 
Fundamental principle of counting 

Multiplication principle (Fundamental Principle of Counting) 

Suppose an event E can occur in m different ways and associated with each way 

of occurring of E, another event F can occur in n different ways, then the total 

number of occurrence of the two events in the given order is m × n . 

Addition principle 

If an event E can occur in m ways and another event F can occur in n ways, and 

suppose that both can not occur together, then E or F can occur in m + n ways 

 

Example 1 Find the number of 4 letter words, with or without meaning, which 

can be formed out of the letters of the word ROSE, where the repetition of the 

letters is not allowed. 

Solution There are as many words as there are ways of filling in 4 vacant places  

                       by the 4 letters, Thus, the number of ways in which the 4 places 

can be filled, by the multiplication principle, is 4 × 3 × 2 × 1 = 24. Hence, the 

required number of words is 24. 

Example 2 Given 4 flags of different colours, how many different signals can be 

generated, if a signal requires the use of 2 flags one below the other? 

Solution There will be as many signals as there are ways of filling in 2 vacant 

places in succession by the 4 flags of different colours. by the multiplication 

principle, the required number of signals = 4 × 3 = 12. 

Example 3 How many 2 digit even numbers can be formed from the digits 1, 2, 

3, 4, 5 if the digits can be repeated? 

Solution There will be as many ways as there are ways of filling 2 vacant places 

in succession by the five given digits by the multiplication principle, the required 

number of two digits even numbers is 2 × 5, i.e., 10. 

Example 4 Find the number of different signals that can be generated by 

arranging at least 2 flags in order (one below the other) on a vertical staff, if five 

different flags are available. 

Solution A signal can consist of either 2 flags, 3 flags, 4 flags or 5 flags. Now, 

let us count the possible number of signals consisting of 2 flags, 3 flags, 4 flags 

and 5 flags separately and then add the respective numbers. 

There will be as many 2 flag signals as there are ways of filling in 2 vacant places 

in succession by the 5 flags available. By Multiplication rule, the number of ways 

is 5 × 4 = 20. 

Similarly, there will be as many 3 flag signals as there are ways of filling in 3 

vacant places in succession by the 5 flags. 

The number of ways is 5 × 4 × 3 = 60. 

Continuing the same way, we find that 

The number of 4 flag signals = 5 × 4 × 3 × 2 = 120 

and the number of 5 flag signals = 5 × 4 × 3 × 2 × 1 = 120 

Therefore, the required no of signals = 20 + 60 + 120 + 120 = 320. 

mailto:sivasekhar007r@gmail.com


MATHEMATICS FOCUS AREA +1 NOTES     @ sivasekhar007r@gmail.com  

BEST OF LUCK 😊  

Example 5 How many 3-digit numbers can be formed from the digits 1, 2, 3, 4 

and 5 assuming that 

(i) repetition of the digits is allowed? 

(ii) repetition of the digits is not allowed? 

Solution 

 (i) There will be as many ways as there are ways of filling 3 vacant places in 

succession by the given five digits. In this case, repetition of digits is allowed.  

Therefore, the units place can be filled in by any of the given five digits.  

Similarly, tens and hundreds digits can be filled in by any of the given five digits.  

Thus, by the multiplication principle, the number of ways in which three-digit 

numbers can be formed from the given digits is 5 × 5 × 5 = 125  

(ii) In this case, repetition of digits is not allowed. Here, if units place is filled in 

first, then it can be filled by any of the given five digits.  

Therefore, the number of ways of filling the units place of the three-digit number 

is 5.  Then, the tens place can be filled with any of the remaining four digits and 

the hundreds place can be filled with any of the remaining three digits. Thus, by 

the multiplication principle, the number of ways in which three-digit numbers can 

be formed without repeating the given digits is 5 × 4 × 3 = 60 

Example 6 

How many 3-digit even numbers can be formed from the digits 1, 2, 3, 4, 5, 6 if 

the digits can be repeated? 

Solution 

There will be as many ways as there are ways of filling 3 vacant places in 

succession by the given six digits In this case, the units place can be filled by 2 

or 4 or 6 only i.e., the units place can be filled in 3 ways.  

The tens place can be filled by any of the 6 digits in 6 different ways and also the 

hundreds place can be filled by any of the 6 digits in 6 different ways, as the digits 

can be repeated. Therefore, by multiplication principle, the required number of 

three digit even numbers is 3 × 6 × 6 = 108 

Example 7 

How many 4-letter code can be formed using the first 10 letters of the English 

alphabet, if no letter can be repeated? 

Solution 

There are as many codes as there are ways of filling 4 vacant places in succession 

by the first 10 letters of the English alphabet, keeping in mind that the repetition 

of letters is not allowed.  

The first place can be filled in 10 different ways by any of the first 10 letters of 

the English alphabet following which, the second place can be filled in by any of 

the remaining letters in 9 different ways. The third place can be filled in by any 

of the remaining 8 letters in 8 different ways and the fourth place can be filled in 

by any of the remaining 7 letters in 7 different ways.  

Therefore, by multiplication principle, the required numbers of ways in which 4 

vacant places can be filled is 10 × 9 × 8 × 7 = 5040  

mailto:sivasekhar007r@gmail.com


MATHEMATICS FOCUS AREA +1 NOTES     @ sivasekhar007r@gmail.com  

BEST OF LUCK 😊  

Hence, 5040 four-letter codes can be formed using the first 10 letters of the 

English alphabet, if no letter is repeated. 

Example 8 

How many 5-digit telephone numbers can be constructed using the digits 0 to 9 

if each number starts with 67 and no digit appears more than once? 

Solution 

It is given that the 5-digit telephone numbers always start with 67. Therefore, 

there will be as many phone numbers as there are ways of filling 3 vacant places 

6,7, _, _, _ by the digits 0 – 9, keeping in mind that the digits cannot be repeated.  

The units place can be filled by any of the digits from 0 – 9, except digits 6 and 

7.  Therefore, the units place can be filled in 8 different ways following which, 

the tens place can be filled in by any of the remaining 7 digits in 7 different ways, 

and the hundreds place can be filled in by any of the remaining 6 digits in 6 

different ways.  

Therefore, by multiplication principle, the required number of ways in which 5-

digit telephone numbers can be constructed is 8 × 7 × 6 = 336 

Example 9 

A coin is tossed 3 times and the outcomes are recorded. How many possible 

outcomes are there? 

Solution 

When a coin is tossed once, the number of outcomes is 2 (Head and tail) i.e., in 

each throw, the number of ways of showing a different face is 2.  

Thus, by multiplication principle, the required number of possible outcomes is 2 

× 2 × 2 = 8 

Example 10 

Given 5 flags of different colours, how many different signals can be generated 

if each signal requires the use of 2 flags, one below the other? 

Solution 

Each signal requires the use of 2 flags.  

There will be as many flags as there are ways of filling in 2 vacant places in 

succession by the given 5 flags of different colours.  

The upper vacant place can be filled in 5 different ways by any one of the 5 

flags following which, the lower vacant place can be filled in 4 different ways 

by any one of the remaining 4 different flags.  

Thus, by multiplication principle, the number of different signals that can be 

generated is 5 × 4 = 20. 
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Combinations On many occasions we are not interested in arranging but only in 

selecting r objects from given n objects. A combination is a selection of some or 

all of a number of different objects where the order of selection is immaterial. 

The number of selections of r objects from the given n objects is denoted by  

nCr , and is given by nCr = 
𝒏!

(𝒏−𝒓)!𝒓!
 

Remarks 

1. Use permutations if a problem calls for the number of arrangements of 

objects and different orders are to be counted. 

2. Use combinations if a problem calls for the number of ways of selecting 

objects and the order of selection is not to be counted. 

Some important results 

Let n and r be positive integers such that r ≤n. Then 

(i) nCr = nCn – r 

(ii) nCr + nCr – 1 = n + 1Cr 

(iii) n n – 1Cr – 1 = (n – r + 1) nCr – 1 
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PYQ & EXPECTED QUESTIONS 

 
Q)  A group consists of 4 girls and 7 boys. In how many ways, can a team of 5 

members can be selected if the team should have at least 3 girls? 

Q)  How many chords can be drawn through 12 points on a circle? 

Q) Write the value of 7C5 

Q) 29C29 = ___________ 

Q) nCn-1  = ___________  

 a. n-1               b. n                    c.0                   d.1 

Q) 

a) In how many ways can cricket of 11 players be selected from 15 players?  

b) A bag contains 5 white, 6 red and 4 blue balls. Determine the number of 

ways in which 2 white, 3 red and 2 blue balls can be selected.  

Q) How many words, with or without meaning, can be formed using all the letters 

of the word CHEMISTRY, using each letter exactly once?  How many of them 

start with C and end with Y? 
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