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TOPIC: PERMUTATIONS AND COMBINATIONS 

 
  
5. Relation between permutation and combination in terms of formula  

   P(n,r) = r! . C(n,r) 
Ex: If  P(n,r) =  720 and C(n,r)= 120, find out n and r. 
 
Solution:  Substituting given values  in above formula we have  
   P(n,r) = r! . C(n,r) implies 720= r!. 120.  
   So r!= 6= 3!. Hence  r = 3. Now P(n,3)=720 implies n(n-1)(n-3)=10 .9.8 
   So n=10. 
6. Different formulas on permutations and combinations  

Properties of Permutation 

 
Properties of Combinations 

 
7. Restricted permutations and combinations  



  Formulas on permutations: 
 (i)  Number of permutation of n different objects taken r at a time, 
When a particular object is to be included in each arrangement is r.P(n-1,r-1) 

(ii) When a particular object is always excluded, then number of arrangements 

 =P(n-1,r). 

(iii) Number of permutations of n different objects taken all at a time when m 
specified objects always come together is m! (n – m + 1)!. 

(iv)Number of permutation of n different objects taken all at a time when m 
specified objects never come together is n! – m! (n – m + 1). 

(v) Number of permutations of n distinct objects in a circle will be (n-1)!. 

Ex: In how many ways can 6 people be seated at a round table? 

Solution Using the formula of circular permutation we have total number  

of ways will be (6 – 1)!= 120. 

 Ex: Find the number of ways in which 5 people A, B, C, D, and E can be seated 

at a round table, such that 

(i) A and B always sit together; 
(ii) C and D never sit together. 

Solution (i) If A and B seat together in all arrangements, we can consider these 
two as one unit, along with 3 others. So, effectively we have to arrange 4 people 
in a circle, the number of ways being (4 – 1)! = 6. But in each of these, 
arrangements A and B can themselves interchange places in 2 ways. Therefore, 
the total number of ways will be 6 x 2 = 12. 

(ii) The number of ways in this case would be obtained by removing all those 
cases (from the total possible) in which C and D are together. The total number 
of ways will be (5 – 1)! = 24. Similar to (i) above, the number of cases in 
which C and D are seated together, will be 12. Therefore the required number 
of ways will be 24 – 12 = 12. 

 

 



 

Formulas on combinations: 

(i)Total number of combinations of n distinct objects taken at least at a 

time is2𝑛 − 1. 

(ii) Total number of combinations of n distinct objects taken any number 
at a time is 2𝑛. 

(iii) Total number of combinations of p objects of one kind, q objects of 
second kind and r objects of third kind by taking at least one at a time is 
(p+1)(q+1)(r+1) -1. 

Note: it is to be noted that this rule is applicable for finite number of 
group of objects. 

(iv)The number of ways dividing (m+n) distinct objects into two groups 
are: 

    
(𝑚+𝑛)!

𝑚!𝑛!
 𝑤ℎ𝑒𝑛 𝑚 ≠ 𝑛 𝑎𝑛𝑑 

(2𝑚)!

2(𝑚!)2
 𝑤ℎ𝑒𝑛 𝑚 = 𝑛 

(v) The number of ways dividing (m+n+p) distinct objects into three 
groups are 

    
(𝑚+𝑛+𝑝)!

𝑚!𝑛!𝑝!
 𝑤ℎ𝑒𝑛 𝑚 ≠ 𝑛 ≠ 𝑝 𝑎𝑛𝑑 

(2𝑚+𝑝)!

2(𝑚!)2𝑝!
 𝑤ℎ𝑒𝑛 𝑚 = 𝑛 ≠ 𝑝 𝑎𝑛𝑑 

    
(3𝑚)!

3!(𝑚!)3
 𝑤ℎ𝑒𝑛 𝑚 = 𝑛 = 𝑝  

Solved examples 



Example 1. Out of 6 consonants and 3 vowels, how many words of 3 consonants and 2 
vowels can be formed? 

A. 7200           B. 7300        C. 60                D. 120 

Solution:    Number of ways of selecting 3 consonants out of 6 consonants = 6C3 
Number of ways of selecting 2 vowels out of  3 vowels = 3C2 
Number of ways of selecting 3 consonants out of  6  and 2 vowels out of  3 

= 6C3 × 3C2=6C3 × 3C1  =
6×5× 4

3×2×1
 ×3=60 

Number of ways of arranging 5 letters among themselves 

=5!=5×4×3×2×1=120 
Hence, required number of words 

=6C3 × 3C2 ×5!=60×120=7200 

Answer: Option A 

Example 2.  In a group of 6 boys and 4 girls, four children are to be selected. In how 
many different ways can they be selected such that at least one boy should be there? 

A. 212                       B. 209                    C. 159                D. 201 
 

 

Solution:   In a group of 6 boys and 4 girls, four children are to be selected such that at 
least one boy should be there. Hence we have 4 options as given below 
We can select 4 boys ...(option 1),Number of ways to this = 6C4 
We can select 3 boys and 1 girl ...(option 2) Number of ways to this = 6C3 × 4C1 
We can select 2 boys and 2 girls ...(option 3)Number of ways to this = 6C2 × 4C2 
We can select 1 boy and 3 girls ...(option 4)Number of ways to this = 6C1 × 4C3 
Total number of ways 
= 6C4 + 6C3 × 4C1 + 6C2 × 4C2 + 6C1 × 4C3 
= 6C2 + 6C3 × 4C1 + 6C2 × 4C2 + 6C1 × 4C1  [∵ nCr = nC(nr)] 

=6×52×1+6×5×43×2×1×4=6×52×1+6×5×43×2×1×4 +6×52×1×4×32×1
+6×4+6×52×1×4×32×1+6×4=15+80+90+24=209 

Answer: Option B 

Example 3. From a group of 7 men and 6 women, five persons are to be selected to 
form a committee so that at least 3 men are there in the committee. In how many 
ways can it be done? 

A. 702                   B. 624              C. 756               D. 812  

Solution:   From a group of 7 men and 6 women, five persons are to be selected with at 
least 3 men. Hence we have the following 3 options. 
We can select 5 men ...(option 1)Number of ways to do this = 7C5 
We can select 4 men and 1 woman ...(option 2)Number of ways to do this = 7C4 × 6C1 
We can select 3 men and 2 women ...(option 3)Number of ways to do this = 7C3 × 6C2 
Total number of ways 

 



= 7C5 + (7C4 × 6C1) + (7C3 × 6C2) 
= 7C2 + (7C3 × 6C1) + (7C3 × 6C2)[∵ nCr = nC(n - r) ] 

=7×62×1+7×6×53×2×1×6=7×62×1+7×6×53×2×1×6 +7×6×53×2×1×6
×52×1+7×6×53×2×1×6×52×1=21+210+525=756 

Answer: Option C 

Example 4. In how many different ways can the letters of the word 'OPTICAL' be 
arranged so that the vowels always come together? 

A. 920          B. 825                 C. 720                    D. 610 
 

 

Solution:  The word 'OPTICAL' has 7 letters. It has the vowels 'O','I','A' in it and these 3 
vowels should always come together. Hence these three vowels can be grouped and 
considered as a single letter. That is, PTCL(OIA). 
Hence we can assume total letters as 5 and all these letters are different. 
Number of ways to arrange these letters 
=5!=5×4×3×2×1=120=5!=5×4×3×2×1=120 
All the 3 vowels (OIA) are different 
Number of ways to arrange these vowels among themselves 

=3!=3×2×1=6=3!=3×2×1=6 
Hence, required number of ways 

=120×6=720 

Answer: Option C 

Example 5. In how many different ways can the letters of the word 'CORPORATION' 
be arranged so that the vowels always come together? 

A. 42000    B.  48000     C. 50400     D. 47200  

Solution:  The word 'CORPORATION' has 11 letters. It has the vowels 'O','O','A','I','O' in 
it and these 5 vowels should always come together. Hence these 5 vowels can be 
grouped and considered as a single letter. that is, CRPRTN(OOAIO). 
Hence we can assume total letters as 7. But in these 7 letters, 'R' occurs 2 times and 
rest of the letters are different.  Number of ways to arrange these letters 

=7!2!=7×6×5×4×3×2×12×1=2520=7!2!=7×6×5×4×3×2×12×1=2520 
In the 5 vowels (OOAIO), 'O' occurs 3 and rest of the vowels are different. 
Number of ways to arrange these vowels among 

themselves =5!3!=5×4×3×2×13×2×1=20=5!3!=5×4×3×2×13×2×1=20 
Hence, required number of ways 

=2520×20=50400 

Answer: Option C 

Example 6. In how many ways can a group of 5 men and 2 women be made out of a 
total of 7 men and 3 women? 



A.     63     B 76      C    126         D  65  

 

 

 Solution: 

We need to select 5 men from 7 men and 2 women from 3 women. 
Number of ways to do this 
= 7C5 × 3C2 
= 7C2 × 3C1 [∵ nCr = nC(n-r)] 

=7×62×1×3=21×3=63 

Answer: Option A 
 
Example 7. In how many different ways can the letters of the word 
'MATHEMATICS' be arranged such that the vowels must always come together? 

A. 100020     B. 140020    C. 9800    D. 120960 
 
Solution: 

 

 

The word 'MATHEMATICS' has 11 letters. It has the vowels 'A','E','A','I' in it and these 4 
vowels must always come together. Hence these 4 vowels can be grouped and 
considered as a single letter. That is, MTHMTCS(AEAI). 
Hence we can assume total letters as 8. But in these 8 letters, 'M' occurs 2 times, 'T' 
occurs 2 times but rest of the letters are different. 
Hence, number of ways to arrange these letters 

=8!(2!)(2!)=8!(2!)(2!) =8×7×6×5×4×3×2×1(2×1)(2×1)=10080 

In the 4 vowels (AEAI), 'A' occurs 2 times and rest of the vowels are different. 

Number of ways to arrange these vowels among themselves =4!/2!=4×3×2×1/2×1=12 
Hence, required number of ways 

=10080×12=120960 

Answer  D 

 

 

Example 8. There are 8 men and 10 women and you need to form a committee of 5 
men and 6 women. In how many ways can the committee be formed? 

A. 11      B. 11760     C. 10420    D. None of these  

 

Solution: 

We need to select 5 men from 8 men and 6 women from 10 women 
Number of ways to do this 
= 8C5 × 10C6 

 



= 8C3 × 10C4 [∵ nCr = nC(n-r)] 

=(8×7×6/3×2×1)(10×9×8×7/4×3×2×1)=56×210=11760 

Answer: Option B 

 

Example 9. How many 3-letter words with or without meaning, can be formed out 
of the letters of the word, 'LOGARITHMS', if repetition of letters is not allowed? 

A. 5040 B. 720 

C. 420 D. None of these 

 

 

Solution: 

The word 'LOGARITHMS' has 10 different letters. 
Hence, the number of 3-letter words(with or without meaning) formed by using 
these letters 
= 10P3 

=10×9×8=720 

 
Answer: Option B 

Example 10. In how many different ways can the letters of the word 'LEADING' be 
arranged such that the vowels should always come together? 

A. 720      B. 420   C. None of these    D. 122  

  

Solution: 

The word 'LEADING' has 7 letters. It has the vowels 'E','A','I' in it and these 3 
vowels should always come together. Hence these 3 vowels can be grouped and 
considered as a single letter. that is, LDNG(EAI). 
Hence we can assume total letters as 5 and all these letters are different. Number of 

ways to arrange these letters =5!=5×4×3×2×1=120=5!=5×4×3×2×1=120 
In the 3 vowels (EAI), all the vowels are different. Number of ways to arrange these 

vowels among themselves =3!=3×2×1=6=3!=3×2×1=6 

Hence, required number of ways =120×6=720 

Answer: Option A 

Example 11. A coin is tossed 3 times. Find out the number of possible outcomes. 

A. None of these B. 2 

C. 8 D. 1 

Solution: 



When a coin is tossed once, there are two possible outcomes: Head(H) and Tale(T) 
 
Hence, when a coin is tossed 3 times, the number of possible outcomes 

=2×2×2=8=2×2×2=8 
 
(The possible outcomes are HHH, HHT, HTH, HTT, THH, THT, TTH, TTT) 

Answer: Option C 

  

Example 12. In how many different ways can the letters of the word 'DETAIL' be 
arranged such that the vowels must occupy only the odd positions? 

A. 36 B. None of these    C. 64          D. 120 

Solution: 

The word 'DETAIL' has 6 letters which has 3 vowels (EAI) and 3 consonants (DTL) 
 
The 3 vowels(EAI) must occupy only the odd positions. Let's mark the positions as 
(1) (2) (3) (4) (5) (6). Now, the 3 vowels should only occupy the 3 positions marked 
as (1),(3) and (5) in any order. 
 
Hence, number of ways to arrange these vowels 

= 3P3 =3!=3×2×1=6=3!=3×2×1=6 
 
Now we have 3 consonants(DTL) which can be arranged in the remaining 3 
positions in any order. Hence, number of ways to arrange these consonants 

= 3P3=3!=3×2×1=6=3!=3×2×1=6 
 
Total number of ways 
= number of ways to arrange the vowels × number of ways to arrange the 
consonants 

=6×6=36 

Answer: Option A 

 

Example 13. A bag contains 2 white balls, 3 black balls and 4 red balls. In how 
many ways can 3 balls be drawn from the bag, if at least one black ball is to be 
included in the draw? 

A. 64                   B. 32          C. 68             D.  96  

  

Solution: 

From 2 white balls, 3 black balls and 4 red balls, 3 balls are to be selected such that 
at least one black ball should be there. 
 
Hence we have 3 choices as given below 



 
We can select 3 black balls...(option 1) 
We can select 2 black balls and 1 non-black ball ...(option 2) 
We can select 1 black ball and 2 non-black balls ...(option 3) 
 
Number of ways to select 3 black balls 
= 3C3 
Number of ways to select 2 black balls and 1 non-black ball 
= 3C2 × 6C1 
Number of ways to select 1 black ball and 2 non-black balls 
= 3C1 × 6C2 
 
Total number of ways 
= 3C3 + 3C2 × 6C1 + 3C1 × 6C2 
= 3C3 + 3C1 × 6C1 + 3C1 × 6C2[∵ nCr = nC(n-r)] 

=1+3×6+3×6×52×1=1+18+45=64 

Answer: Option A 

 

 
 
 

 
 
 

 
 

 

 

 

 

 

 

 
 
 
 

 
 



 

 

 

 

 

 
 
 
 

 

 

 

 

 

 

 

 

 


