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Q.21) Word “ASSASSINATION” 
Total letters = 13  
Vowels = A,A,A,I,I,O = 6 
Consonants = S,S,S,S,N,N,T = 7 

 

Sol.21) 1. Total no. of words using all letters: 

= 
13!

4!3!2!2!
 = 108108000 ans. (calculation is not necessary) 

 

 2. Words start with A and end with T : 
(i) Fix the position of A in the first place and T in the last place 
(ii) Now we have arrange 11 letters in which there are s=4, A=2, N=2, I=2, O=1 
(iii) These letters can be arranged in  

= 
11!

4!2!2!2!
 = 207900 ans. 

 

 3. Words starting with a vowel: 
There are 3 cases: 

(i) Words start with A 

= 1 x 
12!

4!2!2!2!
 = 2494800 

(ii) Words start with O 

= 1 x 
12!

4!3!2!2!2!
 = 831600 

(iii) Words start with I 

= 1 x 
12!

4!3!2!
 = 1663200 

∴ required no. of words = 2494800+ 831600 + 1663200 = 4989600 ans. 

 

 4. Words in which all vowels occur together : 
(i) There are six vowels in which A=3, I=2, O=1 and seven consonants S=4, 

N=2, T=1 
(ii) Consider 6 vowels as 1 letters = A,A,A,I,I,O = 1 
(iii) Now we have to arrange (7+1) = 8 letters 

(iv) These 8 letters can be arranged in = 
8!

4!2!
 = 840 ways 

(v) Now 6 vowels can mutually arrange in = 
6!

3!2!
 = 60 ways 

(vi) ∴ required no. of words in which all vowels occur together = 840 x 60 = 
50400 ans. 

 

 5. Words in which all vowels never together: 
Required no. of words = (total no. of words without any condition) – (no. of words 
in which all vowels occur together) = 10810800 – 50400 = 10760400 ans. 

 

 6. Words in which all vowels occur together and all consonants occur 
together:  

(i) Consider 6 vowels as 1 letters = A,A,A,I,I,O = 1 
(ii) Consider 7 consonants as another letter S,S,S,S,N,N,T = 1 
(iii) Now we have to arrange (1+1) = 2 letters 
(iv) These two letters can be arranged in 2! Ways 

(v) 6 vowels can mutually arranged in = 
6!

3!2!
 = 60 ways 

(vi) 7 consonants can mutually arranged in = 
7!

4!2!
 = 105 ways 

(vii) ∴ required no. of words = 60 x 105 = 6300 ans. 

 

 7. Words in which all ‘S’ not together 
(i) Required no. of words = (total no. of words) – (no. of words in which all ‘S’ 

together) 
(ii) Consider four S as 1 letter (S,S,S,S) = 1 
(iii) Now we have to arrange (9+1) = 10 letters 
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(iv) These 10 letters can be arranged in = 
10!

3!2!2!
 = 151200 ways 

(v) 4 ‘S’ can mutually arranged in = 
4!

4!
 = 1 way 

(vi) ∴ No. of words in which 4 s are together = (151200) x 1 = 151200 

(vii) Total no. of words (without any condition) = 
13!

4!3!2!2
  = 10810800 

(viii) ∴ required no. of words in which 4 ‘S’ not together = 10810800 – 
151200 = 10659600 ans. 

 8. Words in which consonants occupy odd places: 
𝑐1

1

𝑣1

2

𝑐2

3

𝑣2

4

𝑐3

5

𝑣3

6

𝑐4

7

𝑣4

8

𝑐5

9

𝑣5

10

𝑐6

11

𝑣6

12

𝑐7

13
 

(i) There are 7 odd places and 7 consonants 

(ii) These 7 consonants can be arranged in = 
7!

4!2!
 = 105 ways 

(iii) Now 6 vowels can mutually arrange in = 
6!

3!2!
 = 60 ways 

(iv) Required no, of words = 105 x 60 = 6300 ans. 

 

 9. Words such that there are always 4 letters between A and N:- 

     A A A      

A A A A A N N N N N N N N 

(i) Let A in the first place and N in sixth place  

(ii) The remaining 11 letters can be arranged in = 
11!

4!2!2!2!
 = 207900 ways 

(iii) There are 8 such cases in which there are 4 letters between A and N  
(iv) ∴   the no. of words = 8 x 207900 = 1663200 
(v) Similarly, same no. of words can be formed when ‘N’ comes first and ‘A” 

later 
(vi) ∴ required no. of words = 1663200 + 1663200 = 3326400 ans. 

 

 10. If the different permutations (arrangement) of this word 
‘ASSASSINATION’ are listed in a dictionary. How many items (words) in 
the list (dictionary) before the first word starting with ‘I’ 

(i) The no. of words before the first word starting with ‘I’ are the no. of words 
starting with ‘A’ 
A,I,N,O,S,T 

(ii) The no. of words starting with A = 1 x 
12!

4!2!2!2!
 = 356400 ans. 

 

Q.22) Word “MATHEMATICS” how many four letter words can be formed?  

Sol.22) Total letters = 11 
M= 2, A = 2, T = 2, H = 1, E = 1, I = 1, C = 1, S = 1 
There are 3 cases: 
Case 1: All 4 letters are different (distinct) 

(i) 4 different out of 8 different letters can be related in 8𝑐4 ways 
(ii) These 4 different letters can mutually arranged in 4! Ways 
(iii) ∴   no. of words 8𝑐4 x 4! = 1680 

Case 2 : Two of one kind and two different (2 singles and 1 pair) 
(i) 1 pair of letter out of 3 parts can be selected in 3𝑐1 ways 
(ii) 2 different (single) letter out of remaining 7 letters can be selected in 7𝑐2 

ways 

(iii) These 4 letters can be arranged in = 
4!

2!
 ways 

(iv) ∴   no. of words = 3𝑐1 x 7𝑐2 x 
4!

2!
 = 756 

Case 3: 2 of one kind and 2 of another kind (2 pairs) 
(i) Two pairs out of 3 pairs can be selected in 3𝑐2 ways 

(ii) These 4 letters can be arranged in 
4!

2!2!
 ways 
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(iii) ∴   no. of words = 3𝑐2 x 
4!

2!2!
 = 3 x6 = 18 

Required no. of words = case 1 + case 2 + case 3 = 1680 + 756 + 18 = 2454 ans. 

Q.23) Word “ORDINATE”. Find its rank?  

Sol.23)  28988 

Q.24) Word “ DAUGHTER”   

Sol.24) 1. Total words using all letters 
2. Using 5 letters 
3. Start with A and end with E 
4. Start and end with consonants 
5. All vowels occur together 
6. All vowels never occur together 
7. All vowels together and all consonants occur together 
8. No two vowels are together  
9. Consonants occupy odd places 
10. There are always 2 letters between A and R 
11. Find the rank of word DAUGHTER 
12. ‘G & H’ are never together 
13. 5 letter words consisting of 2 vowels and 3 consonants 

 

Q.25) Word “INEFFECTIVE”  

Sol.25) 1. Total words using all letters 
2. Start with ‘E’ and end with ‘T’ 
3. All vowels occur together 
4. All vowels never together 
5. All vowels together and all consonants together 
6. No two vowels are together  
7. Start with a vowel 
8. These are always 3 letters between E & V  
9. All E not together 
10. (i) No. of words using only 4 letters 

(ii) Vowels occupy even places 

 

Q.26) Word AGAIN. If all the letters of their word are arranged in a dictionary then what 
will be the 50th word? 

 

Sol.26) Total letters = 5 
A= 2, G= 1 ,I = 1 , N = 1 

Total words = 
5!

2!
=

120

2
= 160 

A,G,I,N 
No. of words starting with A = 4! = 24 

No. of words starting with G = 
4!

2!
= 12 

No. of words starting with I = 
4!

2!
=

24

2
= 12 

N, A, A, G, I = 49th word 
N, A, A, I, G = 50th word 
∴   NAAIG is the 50th word 

 

Q.27) For a set of 5 true/false questions, no student has written all correct answers and 
no two students have given the same answers. What is the maximum number of 
students in the class? 

 

Sol.27) 1. A true/false questions can be answered in 2 ways 
2. ∴   there are 2 ways of answering each of the 5 ans. 

3. Total number of different sequences of answers = 2x2x2x2x2 = 25 = 32 
4. Out of these 32 sequences, there is only one sequence in which all the 
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answers are correct. 
5. But no student has written all correct answer 
6. ∴   maximum number of students in the class = 32-1 = 31 ans. 

Q.28) There are 6periods in each working day of a school. In how many ways can one 
arrange 5 subjects such that each subject is allowed at least one period? 

 

Sol.28) 1. There are 6 periods & 5 subjects 
2. Each subject is allowed at least one period 
3. ∴   there must be 1 subject which repeats twice 
4. Their repeated subject out of total 5 subjects can be selected in 5𝑐1 ways 
5. Now 6 periods (in which 1 subject repeats twice) can be arranged in = 

6!

2!
 𝑤𝑎𝑦𝑠 

6. 5𝑐1 x 
6!

2!
 = 5 x 360 = 1800 ans. 

 

Q.29) How many numbers greater than a million can be formed with the digits 
2,3,0,3,4,2,3,1,? 

 

Sol.29)  3601 
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