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TNPSC GROUP I & II/ ITA- 2026
PERMUTATIONS AND COMBINATIONS WORK SHEET

IMPORTANT FACTS AND FORMULAE

Factorial n: Let n be a positive integer. Then, factorial n is denoted by
ln or n! defined as |n=n(n-1)(n-2)(n-3).... 4.3.2.1.

sMyeiwll QumEB®LD:

n eiaiLg GHIToemB (L) 6160l 6160I&. N - elefed SMFeRIWLL GUHSSHLD n
aeTLIg [n Olevev&H N! eTedr GHMIILI_ LILBLD.

ln=n(n-1)(n-2)(n-3).... 4.3.2.1. stenn GBI Gouewr(BLd

Ex. (1) [4=(4x3x2x1)=24 (ii) |5=(5x4x3%x2x1)=120.

(i) Permutations: The different arrangements of a given number of

things by taking some or all at a time are called permutations.

afleng OTBEBHISET: @FH OCBIHHed OBHTOSHSBLILLL  eTewtenidendullevmen
CuTHLS6Med Flov IeVevEH OCTHHWTE  dBSHHOBTEIH  GBLBHHSILIBLD
LOTBMBHIGET auflend OTBBHIS6T DLGLD.

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).

a.am 1: a, b, c g epsHHIBmen @CF FOWHHO BTN Td TBHHD
smaihg euflens wiBpriseT (ab, ba, ac, ca, be, cb).

Ex.2. All permutations made with the letters a, b, ¢ by taking 3 at a
time are (abc, acb, bac, bca, cab, cba).

GLBM. 2: ai(IpHHIBeMed a, b, ¢ oudlul cpaiens OBTEBIH 2 (HeuTdalILBLD
auflens LomBmEIseT (abc, acb, bac, bea, cab, cba)

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

"P =n(n-1)(n-2).(n-r+1)= n'—rir

Ex. (i) *P,=(8x7)=56 (ii) P, =(7x6x5)=210




I1I.

ii) n erewIewiBemauied r @B CHISHHeL e1HHGLOUTH euflens OTBELD.

"D —n(n-1)(n-2).(n-r+1)= Ii_r

(iii) Number of all permutations of n things, taking all at a time is |n.
n elenrenfldamauled, eleLeLTaIBMMBULD  IBHGHWOUTH  euflengd LOTBBD  [n
G LD.

(iv) If there are n objects of which p, are alike of one kind; p, are alike of
another kind; p,are alike of third kind and so one and p. are alike of
rth kind such that (p,+p,+...+p,)=n, then number of permutations

_ [n

_|&|&|& ..... P,

n elewienlldHmaulsd p, 6@IUSH @H @RHH UMD, P, 6l  LDBOBT(H
AUMBWITERT @RHDH 6UMS, p,6TILSH CLPOIBTEUEH 6UeNE 6T6  GIGHTL (HLGUTS)

p, GGl T-6uH 6UMS  6TeNed  (p,+p,+...+p,)=neMlBEGL  Curgl

auflend LOMMBD =

In
" [Pdpafps .

(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) Gaireymeir: @By GCEIHHe0 FovauBenm DI BID SIGVEVFH  DIMGTHENHULD
dbdHdH 2 (HuTHdamigul  OeuaiGoum  GupeyHeT  Hlevevd  CxiTe el
e6lGeurarmd GFiTeaysHeiT eleTlILIBLD.

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.

aarl. A, B, C aemp apeam Fpeuiseicc Smeuamny GCHibosbes
Gouewr(hLb.

gng@wiorer Cxreyser (AB, BC, CA)

BmId AB e1aiilg @aiBB elaiLm® H(HHHeL OFHTeism.

Ex.2. The only combination of three letters A,B,C taken all at a time is
ABC.

a.&r2. A, B, C aamudled cpaimpid @By Fwowshdled ebhah@HnCUTE Baitey
ABC ol ®Gw.




Ex.3. Various groups of two out of 4 persons A, B, C, D are AB, AC,
AD, BC, BD, CD.

a.ar3. A, B, C, D eaaugear usGum @upsset AB, AC, AD, BC, BD,
CD.

Important Note: AB and BA are two different permutations.

But, they represent the same combination.

wasHweBiy: AB wipidb BA eeuemer GeusiGouprer eaufleng  LOTBBRHISEN.
SLaIme0 jened Gy CaiTeyselr.

(ii) Number of all combinations of n things, taken r at a time, is
N elentennllbemdUlley, T 6THHBLILGLOCLTH BFT6 D6l
. In n(n-1)(n-2)....to r factors

" {1)(n=r) o
(iii) "C, =land"C, =1 (iv) "c,="C

o s~ SXTX6
Ex. (i) "¢, 3x2x1

(n-1)
56 (ii) c,="c,, , ="C,

(16-13) —

_16x15x14
3x2x1

=560

Ex.1. In how many different ways can the letters of the word ‘FIGHT’ be
arranged?

a.&1.1. ‘FIGHT aeain eunidensullaemen 6(pSHIBmeN  61HHMIN  cUnDBBH61T60
euflenaiLB & FHe0mLD

Sol. The given word contains 5 different letters.
Required number of ways =P, =[5=(5x4x3x2x1)=120.

Ex.2. In how many different ways can the letters of the word ‘PRESENT’
be arranged?

a.&m.2. ‘PRESENT’ eiaiiB ounitenguileienen e1(1pHSHIBM6N  615HSHMEI  eUGNSHDH6IT60
euflenalILB g FHeomd

Sol. The word ‘PRESENT’ contains 7 letters, namely 2E and all other 5 are
different.

. Tx6x5x4x3x(|2
.Required number of ways _7_Tx6xSxdx3x(2) =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?

a&r3. o ult eawdaEst GBmPuisd gewuporg  ‘DESIGN’  aeaim
QFTeLE0IIGITEN 6I(IRSHBHIHMEN 61HBHME 6UMBH6I6L euflenFILIBSHH60MD?




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=(4x3x2x1)=24 ways.

Total number of ways = (24 x 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?

a.s1.4. o Wit epdaisen eliGUTHID @apTaBa gemwwwry ‘DAUGHTER’
e1aip  OFTeLEIG6IEN 6I(DSHSHIHMEN 61HHMET UMBH6M6L auflenaILBHSH60TLD?

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 °P, =[6 = 720 ways.
The vowels AUE may be arranged in [3=6ways.
Required number of ways =(720x6)=4320

Ex.5. In how many different ways can the letters of the word
‘DIRECTOR’ be arranged so that the vowels are always together?

a.&1.5. o Wit edaisen eLGUTHID @apraGsa ety ‘DIRECTOR’
e16iiB  GIFTeLEIQIGITEN CI(LDSHBHIHMEN THHMEN 6UmBH6r60 euflensFlILBHH60MD?

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.

|6 3 (6><5><4><3><2><1)
2 2

Now, 3 vowels can be arranged among themselves in [3=6ways.
.Required number of ways =(360x6)=2160.

Number of ways of arranging these letters =360

Ex.6. In how many different ways can the letters of the word “DIGEST’ be
arranged so that the vowels are never together

a.&1.6. o ult eWwHIEeT @apre emwwursary  ‘DIGEST ey
QFTeLE0IIGITEN 6I(RSHBHIHMEN 61HHME 6UMBH6I6L 6ufleMFILIGSHBH0MLD.




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=(5x4x3x2x1)=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 =(120x2)=240

Number of ways of arranging all the letters of the given word
=[6=(6x5x4x3x2x1)=720 ways

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

In how many different ways can the letters of the word SMART be
arranged?

‘SMART’ a3 QF 606060166  6I1IDHBHIBMENT  61HHMET QUMBHEITED  LOTHNS
SIMLDHBHEOTLD?

a. 25 b. 60 c. 180 d. 120

In how many different ways can the letters of the word GAMBLE be
arranged?

‘GAMBLE" aiai3  aumitdhensuileielien  61(DHEHIBM6N  6THHeNE  aIeNBHDH6I 60
LoTBN  DIENLDESHEGVTLD?

a. 15 b. 120 c. 720 d. 125

In how many different ways can the letters of the word CREATE be
arranged?

‘CREATE’ 6iaii3  Qgme060anieiien  6I(1DHHIBM6N  6THHME  aUenHBH6ie0  LoTmS
SIENLDEBHSHEVTLD?

a. 25 b. 36 c. 360 d. 720

In how many different ways can the letters of the word BANANA be
arranged?

‘BANANA’" et QFT606060 2 6116  61(IDSHHIBMET  6T1HHME N BHBH6I 60
LoTBYS  DIMLDSSHEVTLD?
a. 60 b. 120 c. 360 d. 720

In how many different ways can the letters of the word INCREASE be
arranged?
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‘INCREASE’ aiesi3 Qame0ellsd 2 61161 61(LDHBIHNET  6TSHBHENE  6UMBH6I60
LOTBN  DIENLDSHEHEVTLD?
a. 40320 b. 10080 c. 20160 d. 64

In how many different ways can the letters of the word DAILY be
arranged?

‘DAILY’ 63 Q5m606060 2 66Nl 61IDHBHIBMET  6THHME  GUMBH6I6D
LoTBY  DIMLDEHEVTLD?

a. 48 b. 60 c. 120 d. 160

In how many different ways can the letters of the word RUMOUR be
arranged?

‘RUMOUR’ aiasi3  QFmevelled 2 61161 61(LDHHIBMET  6THHME 66N BHBH6 60
LoTBY  DIMLDESHEVTLD?

a. 30 b. 90 c. 180 d. 720

In how many different ways can the letters of the word PUNCTUAL
be arranged?

‘PUNCTUAL’"  eeti3  OFme0edled 2 6o 61(IDHBHIBMET  615HSHM60
AUNBHEI6D oMM SHIWLDEHEHE0TLD?

a. 64 b. 960 c. 20160 d. 40320

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

be formed from 8 men and 10 women?

8 Suewidel LoBMID 10 Quewidelledl(hhadl 5 a6l LBWID 6 OClLewsel
CBTEMIL G (M 615HBHMeT 6UMBH6N60 GHiTHOIH[HESHHE0TD?

a. 266 b. 5040 c. 11760 d. 86400

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?

@ Ouliguiled 2 Oeueltemer, 3 &@LU WBBID 4 Heuly BB  UbBHISH6T
® eiteniedl. GQULIQUTed EHHH 3 UbHSHIH6T IHHGLCUTH GmBHHUL FID 1
SHUY BB Ubd HULSBHTET ULDSH6IT6  6T63016301HNSD 618 3H6060T ?

a. 26 b. 48 c. 64 d. 96

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 ouewidel  BmID 3 GQuewidefled 5 Siewidel OBmID 2 GUeRHIHEm6NT
CBTEWIL G (M 615HHMET aUmBHH660 CHTHOHHHS (Wlgujb?

D aoe APPOI Q) ) N1 PH- (144 4 9446 _472RXh6 9x4(]




a. 45 b. 63 c. 90

In how many different ways can the letters of the word JUDGE be
arranged in such a way that the vowels always come together?

o ulit epHHIBeT eamTed ooty JUDGE ea&m  Ggmeveisveliern
SI(LDSHSHIBMEN 6THHMET AUMBHEIT6L LOTMBS  DIENHLOSHEHE0TLD

a. 48 b. 120 c.124 d. 160

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" eaeip  Qamevedevieien  el(1pdhgibeied 2 uliTe(1psHaidbelt
qlICUTHID  PAIBTH  SIEWOUIOTHI  THSHMET  6UMSBHH6NT60 Lommipd|
SIMLDHBHEOTLD?

a. 120 b. 360 c. 1440 d. 4320

In how many ways can the letters of the word MATHEMATICS be
arranged so that all the vowels always come together?
‘MATHEMATICS e amfisensuled o 6o 6l(pHEHIE6eMed o ulilf
AWSHHIBET  ICUTHID QDTS — SIMOUIOTHI  THHMT LS 6T60
auflenF LB S HeoTD?

a. 10080 b. 120960 c. 4989600 d. 20160

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

o ult erupdaiser eiGuUTHID @amTas oty CORPORATION’
GINIMB  GUTTSHMSHUID 2 66N 6I(IDHIHIHMEN  6THHMT  AUNBH6N60  LoTHS
SIMLDHBHEOTLD?

a. 810 b. 1440 c. 2880 d. 50400

In how many different ways can the letters of word MACHINE be
arranged so that the vowels may occupy only the odd positions?
MACHINE eei3  auniigenguilevienen  ei(1pshdpidemen 2 Uit 61(LpSHHISH6N
QMBOB  BevHd B MB6IM60 DEDIDUDTH  6THHMET  UenHH6ie0  LoTml
SO BHEOMLD?

a. 210 b. 576 c. 144 d. 1728
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