
5. From a committee of 8 persons, in how many ways 
can we choose a chairman and a vice chairman 
assuming one person can not hold more than one 
position? 

Sol. Out of 8 persons, a chairman can be chosen in 8 

ways and then a vice chairman can be chosen in 7 
ways. 

By the multiplication rule, the selection can be made in 
8x 7 56 ways. OR 

Ch VCh 
we can arrange 8 persons in two vacant 
places in *P2 = 8 x 7 = 56 ways. 

6 Find n if- 'Ps : "P, = 1 :9. 

n'Pa Sol. Given, 
P 

(n-1Xn-2Xn -3) 
ntn 1Xn -2Xn-4) 

Cross-multiplying n = 9. 



7. Findr if 

) $P, = 2 P,.1 ii) P,- P,-r 
Sol. ) Given, P, = 2 x P, - 1 

6! 

6-P)!* 16-(r-10 
5 5 2* (1-) 

6-r)! (7-r)! 
12 

(:: 7-r>5-r) 
(5-r) (7-r)(6-r)(5-r)! 

12_ 1 (7-rX6-r) 
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Cross-multiplying 

(7-r) (6-r) = 12 » 42-7r-6r+ = 12 

-13r+ 42 = 12 
-3r10r+ 30 = 0 

or -13r + 30 = 0 

(r-3)(r -10) = 0 
r=3, 10 

Now, °P, and °P,-, are meaningless when r = 100 

(: "P, is defined only if rsn) 
Rejecting r - 10, we haver = 3. 

i) Given, P, = °P,- 

6 =- 
(5-!I6-(r-1D! 

5! 6.5! 
(5-r)! (7-r) 

6-P)!(7-r6-r6- r)! 
6 

1 
(7-rX6-r) 

(7 rX6 r) = 6 

42- 13r += 6 -13r + 36 =0 
r-4Xr -9) = 00 r= 4, 9 

Now, we know that "P, is meaningtul only when 

Sn 

P, and "P, - are meaningless when r=9. 

Rejectingr = 9, we have r = 4. 



8. How many words, with or without meaning, can be 

formed using all the letters of the word EQUATION, 
using each letter exactly once? 

Sol. The word EQUATION has 8 distinet letters which can be 
arranged among themselves in "P. ways. 

The required number of words formed 

- *Ps = 8 ! =1 x2x3x 4 x 5x6x 7 x8 

40320. 
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9. How many words, with or without meaning, can be 
made from the letters of the word MONDAY, 

assuming that no letter is repeated, if 

) 4 letters are used at a time 

di) all letters are used at a time 

(ii) all letters are used but first letter is a vowel? 

Sol. The word MONDAY has 6 distinet letters. 

G) 4 letters out of 6 can be arranged in "P, ways. 

The required number of words = "P4 
= 6 x 5 x 4 x 3 = 360. 

i) 6 letters can be arranged among themselves in 

ways. 
The required number of words = °P = 6 ! 

1x2 x3 x4 x5 x6 = 720. 

ii) The first place can be filled by anyone of the two 
vowels O or A in 2 ways. The remaining 5 letters can 
be arranged in the remaining 5 places II to VI in °Ps 

= 5! 
By the multiplication rule, the required number of 
words 2 x5! = 2 x 1x2x3 x 4 x 5 240. 



10. In how many of the distinct permutations of the 

letters in MISSISSIPPI do the four I's not come 

together? 
Sol. The word MISSISSIPPI has 11 letters, not all distinet. 

I occurs 4 times, S occurs 4 times, P occurs twice, M occurs 
once. 

.Total number of permutations = 

414121 p!q!r! 

11x10x9x8x7x6x5x4! 
4!x4x3x2x1x2x1 

34650 

Now let us find the number of permutations in which the four 
I's come together. Treating the four I's as one letter (Units). 
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(II1 DSSSS PP M 

These are 1+4+2+1 -=8 letters (Units) 

We have 8 letters (Units) which can be arranged in 2 ays. 
!2 

The four Is can be arranged amongg themselves in only one 

The number of permutations in which the four I's come 

together 

8!8x7x6x5x4 = 840 
4!2! 4!x2x1 

Hence, the number of permutations in which the four I's do 
not come together 

Total number of arrangements 
- Number of arrangements in which four I's are together. 

34650-840 = 33810. 



11. In how many ways can the letters of the word 
PERMUTATIONS be arranged it the 

()words start with P and end with S, 
ii) vowels are all together, 

(ii) there are always 4 letters between P and 8? 
Sol. The word PERMUTATIONS has 12 letters, not all distinet, 

T occurs twice. 

(i) For words starting with P and ending with S, we 
have to arrange the remaining 10 letters with T 
occuring twice in the 10 vacant places between 

10! 
them. This can be done in ways. 

2! 

10! The required number of words 
1x2x3x4x5x6x7x8x9x10 

1x2 

1814400. 
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ü) The word PERMUTATIONS contains 5 distinct vowels 

E, U, A, 1, O and 7 consonants in which T oceurs 
twice. Since the vowels have to occur together, we 

assume the group of vowels (EUAIO) as a single 

object. 

This single object together with 7 consonants become 
8 objects, T occuring twice. These 8 objects can be 

arranged in ways. Corresponding to each of these 2 

arrangements, the 5 vowels, all distinct, can be 

arranged in "Ps 5 ways. Therefore, by 
multiplication principle, the required number of words 

x5! 

(1x2x3x4x5x6x7x8K1x2x3x4x5) 
1x2 

20160 x 120 = 2419200. 



(i) Number of places are as 1234S67891011 12 
There should always be 4 letters between P and S. 
Possible places of P and S are 1 and 6, 2and 7, 3 and 8, 4 and 9, 5 and 10, 6 and 11, 
12 

Possible ways =7, 
Also, P and S can be interchanged, 
No. of permutations -2 x7 =14 
Remaining 10 places can be filled with 10 remaining letters, 

18P 10 10= 1814400 
No. of permutations = 2 2(10-10)! 

Therefore, total number of permutations = 14 x 1814400 =25401600. 


