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TNPSC GROUP I & II/ IIA– 2026 
 

PERMUTATIONS AND COMBINATIONS WORK SHEET  
 

IMPORTANT FACTS AND FORMULAE 
 

I. Factorial n: Let n be a positive integer. Then, factorial n is denoted by 
n  or n! defined as n= n(n-1)(n-2)(n-3)…. 4.3.2.1. 
fhuzpag; ngUf;fk;: 
n vd;gJ Neh;kiw KO vz; vd;f. n - vdpy; fhuzpag; ngUf;fk; n 

vd;gJ nmy;yJ n! vd Fwpg;gplg;gLk;. 

n= n(n-1)(n-2)(n-3)…. 4.3.2.1. vd Fwpg;gpl Ntz;Lk; 

Ex. (i) ( )4 4 3 2 1 24=    =   (ii) ( )5 5 4 3 2 1 120=     = . 
 

II. (i) Permutations: The different arrangements of a given number of 
things by taking some or all at a time are called permutations. 
thpir khw;wq;fs;: xU Neuj;jpy; nfhLf;fg;gl;l vz;zpf;ifapyhd 
nghUl;fspy; rpy my;yJ nkhj;jkhf vLj;Jnfhz;L Vw;gLj;jg;gLk; 
khw;wq;fs; thpir khw;wq;fs; MFk;. 
Ex.1. All permutations or arrangements made with the letters a, b, c 
by taking two at a time area (ab, ba, ac, ca, bc, cb). 
v.fh. 1: a, b, c Mfpa vOj;Jfis xNu rkaj;jpy; ,uz;lhf vLf;f 
midj;J thpir khw;wq;fs; (ab, ba, ac, ca, bc, cb). 

 
Ex.2. All permutations made with the letters a, b, c by taking 3 at a 
time are (abc, acb, bac, bca, cab, cba). 
v.fh. 2: vOj;Jfspy; a, b, c  Mfpa %d;iw nfhz;L cUthf;fg;gLk; 
thpir khw;wq;fs; (abc, acb, bac, bca, cab, cba) 

 
(ii) Number of Permutations of n things, taking r at a time is given 
by: 

( ) ( ) ( )n

r

n
P n n 1 n 2 .... n r 1

n r
= − − − + =

−
 

Ex. (i) ( )8

2P 8 7 56=  =   (ii) ( )3P 7 6 5 210=   =  
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ii) n vz;zpf;ifapy; r xNu Neuj;jpy; vLf;Fk;NghJ thpir khw;wk;. 

( ) ( ) ( )n

r

n
P n n 1 n 2 .... n r 1

n r
= − − − + =

−
 

 
     (iii)  Number of all permutations of n things, taking all at a time is n .  

n vz;zpf;ifapy;> vy;yhtw;iwAk; vLf;Fk;NghJ thpir khw;wk; n

 MFk;. 
 

(iv) If there are n objects of which 1p are alike of one kind; 2p  are alike of  

   another kind; 3p are alike of third kind and so one and rp are alike of  

   rth kind such that ( )1 2 rp p .... p n+ + + = , then number of permutations   

       
1 2 3 r

n

p . p . p . ..... p
=  

n vz;zpf;ifapy; 1p  vd;gJ xU xj;j tif> 2p vd;gJ kw;nwhU 
tifahd xj;j tif> 3p vd;gJ %d;whtJ tif vd njhlUk;NghJ 

rp  vd;gJ r-tJ tif vdpy; ( )1 2 rp p .... p n+ + + = vd;wpUf;Fk; NghJ 

thpir khw;wk; 
1 2 3 r

n

p . p . p . ..... p
= . 

 
III. (i) Combinations: Each of the different groups or selections which can 

be formed by taking some or all at a time, is called a combination. 
(i) Nrh;Tfs;: xNu Neuj;jpy; rpytw;iw kl;Lk; my;yJ midj;ijAk; 
vLj;J cUthf;f$ba ntt;NtW FOTfs; my;yJ Njh;Tfs; 
xt;nthd;Wk; Nrh;Tfs; vdg;gLk;. 

 
Ex.1. Out of three boys A, B, C we want to select two. 
The possible selections are (AB, BC, CA). 
Note that AB and BA represent the same combination. 
v.fh.1. A, B, C vd;w %d;W rpWth;fspy; ,Utiu Njh;e;njLf;f 
Ntz;Lk;. 
rhj;jpakhd Njh;Tfs; (AB, BC, CA) 
kw;Wk; AB vd;gJ xd;Nw vd;gij fUj;jpy; nfhs;f. 

 
Ex.2. The only combination of three letters A,B,C taken all at a time is 
ABC. 
v.fh.2. A, B, C vd;gjpy; %d;Wk; xNu rkaj;jpy; vLf;Fk;NghJ Nrh;T 
ABC kl;LNk. 
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Ex.3. Various groups of two out of 4 persons A, B, C, D are AB, AC, 
AD, BC, BD, CD. 
v.fh.3. A, B, C, D vd;gjd; gy;NtW FOf;fs; AB, AC, AD, BC, BD, 
CD.  

 
Important Note: AB and BA are two different permutations. 
But, they represent the same combination. 
Kf;fpaFwpg;G: AB kw;Wk; BA vd;git ntt;Ntwhd thpir khw;wq;fs;. 
Mdhy; mit xNu Nrh;Tfs;. 

 
(ii) Number of all combinations of n things, taken r at a time, is 

 n vz;zpf;ifapy;> r vLf;fg;gLk;NghJ Nrh;Tfs;. 

( )( )

( )( )n

r

n n 1 n 2 ....to r factorsn
C

r n r r

− −
= =

−
 

(iii) n n

n 0C 1and C 1= =    (iv) 
( )

n n

r n r
C C

−
=  

Ex. (i) 8 3

8 7 6
C 56

3 2 1

 
= =

 
   (ii) ( )

16 16 16

13 316 13

16 15 14
C C C 560

3 2 1
−

 
= = = =

 
 

 
Ex.1. In how many different ways can the letters of the word ‘FIGHT’ be 
arranged? 
v.fh.1. ‘FIGHT’ vd;w thh;j;ijapYs;s vOj;Jfis vj;jid tiffspy; 
thpirg;gLj;jyhk; 
 
Sol. The given word contains 5 different letters. 
 Required number of ways ( )5

5P 5 5 4 3 2 1 120.= = =     =  

 
Ex.2. In how many different ways can the letters of the word ‘PRESENT’ 
be arranged? 
v.fh.2. ‘PRESENT’ vd;w thh;j;ijapYs;s vOj;Jfis vj;jid tiffspy; 
thpirg;gLj;jyhk; 
Sol. The word ‘PRESENT’ contains 7 letters, namely 2E and all other 5 are 
different. 

 Required number of ways 
( )7 6 5 4 3 27

2520
2 2

    
= = =  

 
Ex: 3. In how many different ways can the letters of the word ‘DESIGN’ 
be arranged so that the vowels are at the two ends? 
v.fh.3. caph; vOj;Jfs; ,Wjpapy; mikAkhW ‘DESIGN’ vd;w 
nrhy;ypYs;s vOj;Jfis vj;jid tiffspy; thpirg;gLj;jyhk;? 
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Sol. The given word ‘DESIGN’ contains 4 consonants and 2 vowels. 
        At the two ends the two vowels can be arranged in 2 ways/ 
        Remaining 4 letters can be arranged in ( )4 4 3 2 1 24=    = ways. 

        Total number of ways = (24  2) = 48. 
       Required number of ways = 48 
 
Ex. 4. In how many different ways can the letters of the word 
‘DAUGHTER’ be arranged so that the vowels always come together? 
v.fh.4. caph; vOj;Jfs; vg;NghJk; xd;whfNt mikAkhW ‘DAUGHTER’ 
vd;w nrhy;ypYs;s vOj;Jfis vj;jid tiffspy; thpirg;gLj;jyhk;? 
 
Sol. The given word contains 8 different letters. 

When the vowels AUE are taken together, we may treat them as 1 
letter. 

        Then, the letters to be arranged are DGHTR (AUE)  
        The vowels can be arranged in 6 6P 6 720= = ways. 

        The vowels AUE may be arranged in 3 6= ways. 

        Required number of ways ( )720 6 4320=  =  

 
Ex.5. In how many different ways can the letters of the word 
‘DIRECTOR’ be arranged so that the vowels are always together? 
v.fh.5. caph; vOj;Jfs; vg;NghJk; xd;whfNt mikAkhW ‘DIRECTOR’ 
vd;w nrhy;ypYs;s vOj;Jfis vj;jid tiffspy; thpirg;gLj;jyhk;? 
 
Sol. In the given word, we treat the vowels IEO as 1 letter. 
        Thus, we have DRCTR (IEO) 

This group has 6 letters in which R occurs 2 times and other are all 
different. 

        Number of ways of arranging these letters 
( )6 5 4 3 2 16

360
2 2

    
= =  

        Now, 3 vowels can be arranged among themselves in 3 6= ways. 

    Required number of ways ( )360 6 2160=  = . 

 
Ex.6. In how many different ways can the letters of the word ‘DIGEST’ be 
arranged so that the vowels are never together 
v.fh.6. caph; vOj;Jfs; xd;whf mikahjthW ‘DIGEST’ vd;w 
nrhy;ypYs;s vOj;Jfis vj;jid tiffspy; thpirg;gLj;jyhk;. 
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Sol. In the given word DIGEST, we take the vowels IE as one letter. 
        Then, we can write it as DGST (IE). 
        This word has 5 letters which can be arranged among themselves in 
        ( )5 5 4 3 2 1 120=     = ways. 

        The letters of IE can be arranged in 2 ways. 

 Number of ways of arranging the letters of given word with vowels 
together ( )120 2 240=  =  

        Number of ways of arranging all the letters of the given word 
 ( )6 6 5 4 3 2 1 720= =      = ways 

 Number of ways of arrangements so that the vowels are never 
together = (720 - 240) = 480. 

 
1. In how many different ways can the letters of the word SMART be 

arranged? 
‘SMART’ vd;w nrhy;ypYs;s vOj;Jfis vj;jid tiffspy; khw;wp 
mikf;fyhk;? 
a. 25   b. 60   c. 180  d. 120   

  
2. In how many different ways can the letters of the word GAMBLE be 

arranged? 
‘GAMBLE’ vd;w thh;j;ijapYs;s vOj;Jfis vj;jif tiffspy; 
khw;wp mikf;fyhk;? 
a. 15   b. 120  c. 720  d. 125 
    

3. In how many different ways can the letters of the word CREATE be 
arranged? 
‘CREATE’ vd;w nrhy;ypYs;s vOj;Jfis vj;jid tiffspy; khw;wp 
mikf;fyhk;? 
a. 25   b. 36   c. 360  d. 720   
  

4. In how many different ways can the letters of the word BANANA be 
arranged? 
‘BANANA’ vd;w nrhy;ypy; cs;s vOj;Jfis vj;jid tiffspy; 
khw;wp mikf;fyhk;? 
a. 60   b. 120  c. 360  d. 720   
   

5. In how many different ways can the letters of the word INCREASE be 
arranged? 
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‘INCREASE’ vd;w nrhy;ypy; cs;s vOj;Jfis vj;jid tiffspy; 
khw;wp mikf;fyhk;? 
a. 40320  b. 10080  c. 20160  d. 64   

 
6. In how many different ways can the letters of the word DAILY be 

arranged? 
‘DAILY’ vd;w nrhy;ypy; cs;s vOj;Jfis vj;jid tiffspy; 
khw;wp mikf;fyhk;? 
a. 48   b. 60   c. 120  d. 160   
 

7. In how many different ways can the letters of the word RUMOUR be 
arranged? 
‘RUMOUR’ vd;w nrhy;ypy; cs;s vOj;Jfis vj;jid tiffspy; 
khw;wp mikf;fyhk;? 
a. 30   b. 90   c. 180  d. 720   
 

8. In how many different ways can the letters of the word PUNCTUAL 
be arranged? 
‘PUNCTUAL’ vd;w nrhy;ypy; cs;s vOj;Jfis vj;jid 
tiffspy; khw;wp mikf;fyhk;? 
a. 64   b. 960  c. 20160  d. 40320  

      
9. In how many ways a committee consisting of 5 men and 6 women can 

be formed from 8 men and 10 women? 
8 Mz;fs; kw;Wk; 10 ngz;fspypUe;J 5 Mz;fs; kw;Wk; 6 ngz;fs; 
nfhz;l FOit vj;jid tiffspy; Njh;e;njLf;fyhk;? 
a. 266  b. 5040  c. 11760  d. 86400  
 

10. A box contains 2 white, 3 black and 4 red balls. In how many ways 
can 3 balls be drawn from the box, if at least 1 black ball is to be 
included in the draw? 
xU ngl;bapy; 2 nts;is> 3 fUg;G kw;Wk; 4 rptg;G epw ge;Jfs; 
cs;sd. ngl;bapy; ,Ue;J 3 ge;Jfs; vLf;Fk;NghJ Fiwe;jgl;rk; 1 
fUg;G epw ge;J ,Ug;gjw;fhd topfspd; vz;zpf;if vj;jid? 
a. 26   b. 48   c. 64   d. 96   

 
 

11. 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? 
7 Mz;fs; kw;Wk; 3 ngz;fspy; 5 Mz;fs; kw;Wk; 2 ngz;fis 
nfhz;l FOit vj;jid tiffspy; Njh;e;njLf;f KbAk;? 



   

7 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

a. 45   b. 63   c. 90   d. 126   
  

12. In how many different ways can the letters of the word JUDGE be 
arranged in such a way that the vowels always come together? 
caph; vOj;Jfs; xd;whf mikAkhW ‘JUDGE’ vd;w nrhy;ypYs;s 
vOj;Jfis vj;jid tiffspy; khw;wp mikf;fyhk; 
a. 48   b. 120  c. 124  d. 160  
  

13. In how many different ways can the letters of the word SOFTWARE 
be arranged in such a way that the vowels always come together? 
‘SOFTWARE’ vd;w nrhy;ypYs;s vOj;Jfspy; caph;vOj;Jfs; 
vg;NghJk; xd;whf mikAkhW vj;jid tiffspy; khw;wp 
mikf;fyhk;? 
a. 120  b. 360  c. 1440  d. 4320  
 

14. In how many ways can the letters of the word MATHEMATICS be 
arranged so that all the vowels always come together? 
‘MATHEMATICS’ vd;w thh;j;ijapy; cs;s vOj;Jfspy; caph; 
vOj;Jfs; vg;NghJk; xd;whf mikAkhW vj;jid topfspy; 
thpirg;gLj;jyhk;? 
a. 10080  b. 120960  c. 4989600  d. 20160  
 

15. In how many different ways can the letters of the word 
CORPORATION be arranged so that the vowels always come 
together? 
caph; vOj;Jfs; vg;NghJk; xd;whf mikAkhW ‘CORPORATION’ 
vd;w thh;j;ijapy; cs;s vOj;Jfis vj;jid tiffspy; khw;wp 
mikf;fyhk;? 
a. 810  b. 1440  c. 2880  d. 50400  
 

16. In how many different ways can the letters of word MACHINE be 
arranged so that the vowels may occupy only the odd positions? 
MACHINE vd;w thh;j;ijapYs;s vOj;Jfis caph; vOj;Jfs; 
xw;iw ,yf;f ,lq;fspy; mikAkhW vj;jid tiffspy; khw;wp 
mikf;fyhk;? 
a. 210  b. 576  c. 144  d. 1728  
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PERMUTATIONS AND COMBINATIONS WORK SHEET ANS  
 

1 2 3 4 5 6 7 8 9 10 

D C C A C C C C C C 

11 12 13 14 15 16     

B A D B D B     

 


