| CHAPTER-07 ] PERMUTATIONS AND COMBINATIONS |

After studymg thrs chapter the student w1ll be able to understand .
' :_;___f_';_BaSIC concept of permutatlon and combmatron - " - - - -
= Different cases of Permutation such as word forrnatlon - ‘*‘
- '3ﬁ?zi_-:'f-;'-_.'f}fleferent cases of combmatton such as formatton a team - |
;. 5:':_"“_,{'l'_i'.:'_-.'?'_':'__:ﬁ'_if-fff-'__Relat1onsh1p between permutatlon and combmatlon

' ;f"f}:-_?_'_‘."‘-f‘;-'JAppllcatlon of permutatton and combmatlon m our real llfe -

7 fl'INTR'ODUCTION -
Permntatlons refer to dlffetent arr angements of thmgs from a- gnren lot taken oneor more at a
tlme whereas combmatlons refer to dlfferent sets or groups made out of a gwen lot wrthout:’_f:-
repeatmg an element takmg one or more of them at a tlme The dlfference wrll be clear fromffi:l_
the followmg explanatton or permutatron and combmatlons produced by a set of three elements
Combmatlons - Permutatlons
- -
. :; .. .{ x y} {y’ ;_.__.:_} (y} Z} {Z y };, {
- -{x, } {z 3 '
{
(

(i) one atatlme {x} {Y) {z}

(11) two atatlme ' {x y} {y z} {z x}

(iii) three at a tlme {x y,_ - x z}, {x Z, y} {y, 2, thxi*

' {y, X z} (z X, y} {z y, }.
' IMP.RTANT N.TATION

The product of flrst n posmve 1ntegers 1s called n factorlal It 1S wrrtten by the symbol as n'
and read asnfactorlal - ' - -
n = 1234 , rz e N
n'-n (n 1)‘ ne N
'Remember that 0' ---1 (Specml case) . ...
For examples: 5! = 1.2.3.4.5 = 120, 13v._.. 13 12.11.10 9' sv s 1. e
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73 PERM‘T“?:TION —

Each of the dlfferent arrangement that can be made out of a gwen number of thmgs by takmg
some or all of them at a tlme 1s called a permutatlon The number of dlfferent arrangement of r
thmgs taken out of n dlss1m1lar thlngs is denoted by ”P and 1t 1s deflned as follows
-_ - » P - n(n 1)(;1 2) ..... {n (r 1)} ﬁ > r o o | :_ .: -
= = 0 ; _ ”p ._ . i___...'}...!.__._._ - n . r _“ -

"For Example Suppose there are three quanutles a b c The dlffelrent arrangententsof these.
three quantltles takrng 2 at a tlme are ab ba bc cb ca and ac Thus : pr = p s 6 Agam all
the arrangements at there three quantltles taklng 3 at a tlme are abc acb bca. bac cab and cba
":;-_"Thus P 3p-— 6 Hence 1t 1s clear that the number of permutatlons of 3 thmgs taken r at a

fUnw136

If one operatlon can be done m p drfferent ways and when 1t has been done m any one of these
;_ﬁ_"ways 1f a second operatlon can be done m q d1fferent ways then the two operatlons together

f.-if"can be done 1n p x q ways

Permutatlons of n dlflerent th1ngs taken r at atlrne . pru«'here r < .n-.a.ren (n l) (n 2) (
-- r+ 1) The f1rst place can be fllled up m n ways The f1rst two places can be fllled up m n (n 1)
'ffways The flI'St three plaoes can be f1lled up 1n n (n 1) (n-Z) ways S v e ]
'.Remarksn o = e e e . :

1 The number of permutatlons of n dlfferent thmgs taken alI at tnne . '1s

p=A=D @)oo 3200

2‘93 = n(n_u (n 2) ............ 3.2 1_.. | pn '
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__:-,'__7 7 CIRCULAR PERMUTATIONS

E'The number of dtstmct permutattons of n ob_lects taken n at a ttme on a crrcle 1s (n—l)l

_’E_Q_'-In consrdertng the arrangement of keys on a cham or beads on a necklace two permutauons are
_consrdered the same 1f one 1s obtamed from the other by turnmg the cham or necklace ovet‘ _
ot cse thece willo L ot s o armngmg e ovpos,

'_:'-For example. In how. many .ways can 4 Indlans and 4 Bangladeshls be seated ata round table
so that no two Indtans may be together - _ : : ' o : - -
Solutlon. Put one of the Bangladesht 1n a frxed posrtlonand then arrange the remammg three
Bangladesht m all p0351ble ways Thus the number of ways 1n Wthh the four Bangladeshls be
'__.:'seated at a round table 1s 3' After they have taken thelr seats m any one way, there are four

"?_fseats for the Indlans each between two Bangladeshls Therefore the Indlans can be seated 1n 4’

f‘__ﬁ:'ways correspond to one Way of seatmg the Bangladesh1

..;__?;i-Total number of arrangements 1s 4l >< 31 = 1 44
78 COMBINATIONS

__--_'.Combmatlons refer to dlfferent set of groups made out of a glven lot wrthout repeatmg an
‘element, taking one or more of them at a time. The ‘mathematical formula f01 f1nd1ng out
combmatron requtres a sltght modtftcatlon m the formula used for permutatlons -
}_:Thls IS as follows - - e el . s

.-;For permutatton P,, B
e = (n-_.;«-)l

-?_"_fI“ or combmatlon

C orC(n r) " m- .

'.-':}_For example. Suppose there are three quanuttes a b c The number of combmatton of 3 thmga
.fjjor quantltles taken 2 a ttme ab bc ca

Thus "C 3 C = 3
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ILLUSR _

: 'Solutlon The word RLCURRENCE hao lO letterq ot wh:eh 3 dle R 3 are E 2 are C the restﬁ.
"are dlfferent F herefore the number of permutatlons 15 - _7_
. ._10 10987654? -
- S 2' i

' Illustratlon 02: Fmd how many three lelter words eau be formed out of the word

_-_;_’:._;'ff-_i_fSolutlon There are lO dnfferent letters therefore rr rs equal to lO and bmee we have to fmd

= 50400

-'__"-__three letter words 1s 3
_-__-.._-_.._';Hence the requrred numbel of wordﬂ are P = .

_ (10 3)'

10x9x8x7'
-Illustmtron-03 Flnd the number of permutatrons of letter m the word ENGINEERING -
f'_f”-_-i'Solutmn The word ENGINEERING consrsts of 11 letters m Wthh there are 3 Es 3 Ns 2 Gs :
'_ 2 Is and one R The total number of permutatrons 1s

- ' >< >< - >< : >< '
H___l__l_____ . ,1_1 10><9 8><_7 6 .5. -4 3 - 27720()
3'3'2'2' 3'><3><2><1><2><1><2><1

'_ -'_'_'qustratmn-m If : P E 12 ><" ’ P then fmd 5 f_f'}.

= 720'-'--

--_'-'_-'Solutlon We have "P - and P -
_ (n 4)' (n 2)'

Now P = 12 ”P

| = 2____ - 41_._ ' [.___ ;

;:>1’> (n ’?) (n 3) : :>n -.--"711—-*'3n+6 12 ::> t ----5” 6 0 ..
:>n —-—6n+n 6 5 :>n(n 6)"‘1(”“‘6) O -
:> (n 6) (n +l) 0 ~.n= 601’““"1 l

Smce n 1s posrtwe mteger we reject the second value of n Therefore n 6
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Illustratmn 05 How many permutatlons can be made out of the lette1 of the followrng
- words taken all together‘? - - -
1) PERMUTATION i) COLLEGE 111) MISSISSIPPI w)FAILx;‘f
v) ACCOUNTANT vr) EXAMINATION - -
vn) ARRANGEMENTS vm)ASSINATION

tl) Smce the word ‘PERMU’I ATION’ consrsts of ! l letters m Wthh there are 2 T s -

and the rest are all dlfferent - e o | .

So the requrred total no of permutatlons / so the requlred total number of arrangements is
1P 39916 00 - - - -

8 == 19958400 (Ans)

(1) Smce the word COLLEGE’ con51sts of 7 letter in Wthh there are 2 L s 2E’s and the rest

are all dlfferent So the requtred total number of permutatrons -

7 5040..:—- 1260 (Ans )

i) Srnce the word “MISSISSIPPI” Con51sts ll letters m Wthh there are 41 s 45 s 2p s and__-
the rebt are all drfferent . - -

So the requlred total number of permutatton 1s -——-—-—-—}---—-——- = 34650 Ans

Iv) Smce the word “I"AILURE” Consrsts of 7 letters 1n whtch there are all dlfferent So thei:f-"l
requrred total rnember of permutatton 1s 7' 5040 Ans - - =

V) Smce the word “ACCOUN I‘ ANT Consrst of lO letters m Wthh there are 2A s 2C s 2T s' |
2N’s and the rest are all dlffetent | . -

So the reqtured total number of permutatron 1s 10 — = 2 26 800 Ans
. = . 2'><2!><2!><2b<

ﬁ{w) Stnce the word ‘EXAMINATION consrsts of 8
letters n whtch there a1e 2A S, 2 I’s, 2N’s and the
rest are all dlfferent _j _
So the requtred total number of arrangernents

¢ =
1s -~ 11 3991680.0__ = 4989600 Ans

2b<2!><2'  2x2x]

vu) Smce the word “ARRANGEMENTS” Consrst of 12 letters 1n whrch there are 2A s 2R s
2Ns 2E’s and the 1est are all drfferent | -

So the requned total number of permutattons is — — 29 937 600 Ans-.s_
- - 2b<2!><2b<2‘ -
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_"_.i"._fVlll) Srnce the word ASSASSINATION’ con51sts of 13
letters rn Wthh there are 3 A’s 4S’s ZI’s 2N’
and the rest are drfferent So the requrred total no

- Of pcrrnutatlon rs— Ans -
3b<4!><2l><2'

'-:-iillustratlon 06 How .many dlfferent words can be made out of the letters 1n the word
'_;;.f’ALLAHABAD In how many of these wrll the vowels occupy the even places

'Solutron' The word ALLAHABAD’ consrsts of 9 letters of whrch A 1s repeated four tlmes
L 1s repeated three tlmes and the rest all d1fferent So the requrred total number of

4!><2'
_2_,_"P______g;_t_ e . .
i_“f__f’Smce the word ‘ALLAHABAD’ ixmsrst of 9 letters there are 4 even places Wthh can
be frlled up by the 4 vowels 1n—Z'- ways Srnce all the vowels are srmrlar -
Further the remalmng 5 places can be ftled up by the 5 consonants of whrch 2 are srmllar
_ﬁ_’_-_::._j__f'f:_--:-_...:;'}_Swh1ch can be f1lled 1n % ways

:j:--j.-;So the requ1red total number of arrangement 1s :l_l >< --—-— .... l--><~ ' 2 -- --60 Ans *

-'“_-'Illustratlon 07: How many arrangements can be made wrth the letters of the word
_;fMATHEMATICS and 1n how many of then vowels occurs together‘? e
._:-'_-Solutmn I - -
'}__}The world ‘MATHEMATICS cons1sts of ll letters of whrch 2 are M’s 2 are A"'s and 2 are_
T s and the rest are all drfferent -
:;So the requrred total number of arrangements rs

11' 39916800
2!><2b<2' 2>< 2x%)

—_ 4989600 (Ans )
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The word ‘MATHEMATICS’ has 4 vowels and 7 consonants Let us cons1der 4 vowels
2b<2'

_ (A A E l) as one letter and 7 consonants In thrs case 8 letter can be arranged as

ways Agatn 4 vowels can be rearranged among themselves as El ways

So the requrred total number of arrangements 1s 8 4 40320 >< —2-—4- = 120960

Illustratlon 08 In how.many wayscan 4 Indlans and 4 Bangladeshls be seated at a;_
.IOUIld table so that no two Indlans may be together " - _ : '. e
Solutlon Put one of the Bangladeshl m a frxed posmon and then arrange the remammgthree
Bangladesht rn all poss1ble ways Thus the number of ways rn Wthh the four Bangladeshts bef
_ seated at a round table 1s 3l After they have taken thelr seats m any one way, there are four
seats for the Indlans each between two Bangladeshrs Therefore the Indrans can be seated m 4‘;
ways correSpond to one way of seattng the Bangladeshl - g

Total number of arr'rngements 1s rﬁll >< 3l. = 144

Illustratlon 09 In how many ways can 5 boys and 5 gtrls be seated around a table so
thatn02boys are adjacent . : . - -

Solutlon. Let the glrls be seated flI'St They can srt m 4l ways Now smce the places for the-:if_:__..'
boys 1n between g1rls are frxed the opt1on is there for the boys to occupy the remalnmg 5?7]_'-_*-
places There are 5l ways for the noys to ftll up the 5 places in between 5 gn‘ls seated around a -:::’
table already Thus the total number of ways tn whtch both glrls and boys can be seated such__::'_’_
that noZboys are ad_;acent are 4b<5f**2880 ways . .
Illustration-lo How many ways 4 men and 3 women can srt 1n a round table 1f 1) 3 women do.'
not srt altogether n) 3 women sit altogether . - = - -
Solutlon' We have 4 men and 3 women that 1s total 7 persons Then can arranged 1n p-; or 7l
ways-‘3040 ways e e
(u) Let us consrder 3 women as one women and 4 men In thts case 5 persons can be arranged_z_'_j:_&
as 5' ways Agam 3 women can be rearranged among themselves as 3' ways

' So the number of arrangements in whtch 3 women s1t together is 5‘ 3'
- '-—120><6 —-720 ways Ans
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I"(l) The number of arrangements m Wthh 3 women do not s1t together 1s 7' 5l><3' __ '
e . ,-;.-5040-720 --—4320 ways Ans -

:"____._ﬁ::_Illustratlon 11 How many d1fferent words contarnmg all the letters of the word I‘RLANGLE
~ can be formed ‘? How many of them 1) Begm with T ii) begtn wrth E 111)begm w1th T and end
'f?wrth E 1v) have T and Ein the end places v)When consonants are never together vr) when no
"--;f.-iftwo vowels are together vn) when consonants and vowels always together vm) vowels
f_f-f.___-_._'-occupy odd places 1x) 'Ihe relanve pos1ttons of the vowels and consonants remaln unaltered
x) vowels occupy the second thlrd and fourth places - - '

"}.'.'_'._'_'_Solutlon. Smce the word “TRIANGLE” ' Consrst of 8 letters in whrch all the letters are
'_._f_--_:'drfferent We have 3 vowels (I A I) and 5 Consonants (T R N G L) -

ISo the requrred no of dlfferent words 1s 8 way 5040 Ans

ﬁ:"f('i)'ff_'lf_L'?-ffleen Condmon begm wtth I‘ Smce each word begmnmg wrth T So rernammg 7 letter
.. tanbe arranged among themselves is 7 ways = 5040 ways Ans -

- (i) Given condition begin with E. Since each word begmnmg wrth E. So the remammg 7
- letters can be arranged among them selves as 7! ways = 5040 ways. -
:'f_'*__(iii) Given condrtlon begln with T and end with E. Since each word begrnmng wrth T and end
. witht so the remammg 6 letters can be arranged among themselves m 6' ways = 720
.,'waysAns = - . . - .
'(iv) Given condltron I‘ and E in the end places Smce each word endlng T and end E in the end
two places So the remamlng 6 letters can be arranged among themselves in 6! ways. And
i, E arranged ‘themselves m 2' ways So the requrred total arrangement
= 6X21=720%2 = 1440 Ans. ... - - .

~ (v) Given, Condition consonants are never together Con31dermg 5 consonants as l and other
- 3 vowels. There 4 letters can be arranged as 4! ‘ways. Also 5 Consonants can be
.;._rearranged as 5 ! ways So the arrangement of consonants is always to together 4b<5' ways
L 2880 ways. Agam the number of dlfferent words made by the letters of wordﬁ
::’--._".,TRIAN GLE is 8' Ways = 40320 ‘ways. So the requrred number of drfferent words when
j_Consonants are never together 40320 - 2880 37440  Ans. - _
- (vi) Given condition, when no two vowels are together Slnce the vowels are put in the places
~ beside of Consonants, then no two vowels are togethe1 5 Consonants have 6 places

'-'3":f-'f:..f-}:::_-..2_-.'__-;_be51des themselves 3 vowel can be put in 6 vacant places as 6 p3 ways Also 5 constants
' an be arranged among therr placed as 5l Ways So the requnred art angements :” 6 p3 ><5" '
:--'.-(vu) Gtve condrtlon when consonant and vowels are both always together Con31dermg 5

Consonant as 1 and 3 vowels as 1, there two letters can be arranged as 2! Ways. Also 5 ‘
Consonants can 'be 1earranged among themselves as 5' ways and 3 vowels as 3l ways So

the requrred arrangements = 2!><5!><3l--- 1440 Ans = -
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(vm) Given Condrtron when vowels occupy only odd Places 3 vowels can be put 1n 4 odd
';_:__;_i..:-.-__j-places as 4 p3 ways Rest of 5 consonants can be arranged as 5' ways So the requ1redf}'}f
(iﬁr) Gwen Condttlon the relatrve posrtron of the vowels and Consonants remam unaltered; |

,_places 5 Consonants may be arranged as Sl Ways and 3 vowels can be arranged as 3'_.;.- |
-';..._-___j_Ways So the required arrangements = = Sl =TJ0 Ans. - .

_(x_)_:.__-f_;-__leen Condrtron vowels occupy the second third and fourth plaees 5 Consonants may‘-_:_;_
b arranged as 51 Ways and 3 vowels can be arranged in the second thrrd and fourth’_
. ~_-r‘..'_places as 3l Ways So the requlred arrangements = 3!><5' 720 Ans -

Illustratlon 12 er papers are set m an exammatron of Wthh two are mathemattcal In howiﬁf'-_":_

many different orders can the papers be arranged s that- i) The two mathematlcal papers are

together and 11) The two mathematteal papers are not consecuttve - .' -

Solution. The total nurnber of arrangements that can be made of 6 papers 1s 6' ways = 7207’_

(i)_-_._-j .:Let us consrder the two mathematlcal as one paper and 4 reammg paper In thts case 5
'_';jjff?',papers can be arranged as 5' ways Agam 2 mathematrcal papers can: be rearranged_:_f
| f__'f:fﬁ_-";_;jamong themselves as 2' ways So the requrred total number of arrangements 1n whrch two‘,]__'__
' ' -'-L*-'f?mathematrcal papers rs together—- 5' ><2'-- 240 ways .. '_ -

(n) The total number of arrangements m whrch two mathematrcal papers are not consecutrvef;f_:

Illustratlon-l3 Frnd the value of r 1f 16C C - .

_’.' =~ nr

But we are -gt-yen»- C e L0

Ciﬁu_ (;__ %

:>16 r--r+2 ( "C ”C ¢=>p q or p+q n)

- :b 16 2 = 'r+ r :> 14 2r .—_:> r 7 _ :7_- o

Illustratlon 14 Prove that "”C = ”C +”C - 1, Wthh 1s known as Pascal’s law -

Solutlon. We know that C,, = — n =
. - r '(n—-r )‘
. n C _l_nC n______ + I’l.
r'(n r)' (r 1)'(1‘1 r+1)'




r(r 1)'(n_57+2r 1)'(11 r+1) (n r)'

. 'n'!. e n+ 1 . # _‘ ‘_ _‘ S
(r 1) (n r)' r(n r+1)

z_____(”-tl) "+*c '

r‘(n r+1)

.“ n+l C ..... ”C’ +”C (Proved)

Illustratlon-ls In a test 1n paper on Busmess Mathematlcs 9 questlons are set In huw many
- different ways can an examinee choose 6 questlons - 8 -
Solution: The number of different chmees 18 ev1dently equal to the number of ways m Wthh 6
j-f__-:-places can be fllled up by 9 drfferent thmgs | - - =
- The requ1red number of wiee - .. . =

=y 9C C [Slnce nC HC J - f. | -
. -~ o 9’ 9x8x7x6‘ 84
3' (9 3)' 3' 6' 3><2><1><6'

:_:Illustratlon 16 In how many ways 4 dlfferent thmgs can be selected frorn 52 dlfferent thmgs?
*_'_--Solutmn The number of combmatlons by takmg 4 drfferent thmgs at a ttme from 52 drfferent

ﬁj,_ . 4%52 4N 4hﬁv 4x3x2xlx48 _”:i_k_ ;;;   ;¢

= ... .. '_ ‘:

| :'.5-"Illustrat10n 17 Fmd the number of dlagonals of an m-s1ded polygon - : . _ -

..;_'-}“ﬁfSolutmn The number of strarght lme produced by jommg any twe pomts 1s ’"C but m—srdes
of the polygon are not dlagonal of it. - = . .
" The requrred number of dlagonal C2 ---m f - .

- ~H_yn nmm 3)

Illustratmn-lS A crrcket team of 11 players is to be formed from16 players mcludmg 4
. _bowlers and 2 W1cket keepers In how ‘many drfferent ways can a team be forrned so that the




teams contams 1)exactly 3 bowlers and 1 wrcket keeper 11) at least 3 bowlers and at least one
Wleet keeper - - - - e . . =
Solutlon Given total players 16
Bowlers =4 -
~ Wicket keepers -2
Other players = 16 (4+2)--10 e
(1 ) The questlons may be answered 1n the followrng
ways Bowlers (4) w1cket keeper (2) Other (10)
:wy..3_.__,, - 1f - =11 - : -
The total number of ways 1n whrch exactly 3 bowlers and l wrcket keeper -
,_  ____4><2>(120_. 960 Ans
(11) - - | - -
The questlons may be answered in the followmg way
Bowlers (4) wwket keeper (2) others (10) '
_iw£3fgs?;;;2;pw ;;;;_iwﬁ 6—11 -
J;___So that tq’ al no of ways m whlch at last 3 bowlers and at least l wrcket keeper 1s
( C3X Cl)( C7)+ ( C3X sz C6)+( C4)< Clx Cﬁ)""( C4X sz CS)
- =960 +4X1>‘210+1><2><210+1x“<252 = .
 f—960+840+420+252 - {_,,;,,_,,_qggv;:,p-v.~~; -, |
Illustratlon 19 For an examtnatton a candldate has select 7 Sllb_]eCtS from three d1fferent-:
groups A, B and C The three groups AB,C contams 45,6 subjects respectlvely In how many’f
dlfferent ways can a candrdate make hlS select1on 1f he has to select at least 2 subjects from

?;:_'_-,Group A(4) Group B(S) Group c(6) -
= So the total number of ways in Wthh a,t least 2 subject from each gI‘OUp 13- .
. czx5c2x6c3+ CrX c3>< c2+ c3x5c2x6c2 = -

. = 120049004600 =2700Ans:

Illustratwn—ZO A party of 3 ladtes and 4 gentlemen S to be formed from 8 ladtes and 7
gentlemen In how many dlfferent ways can the party be formed 1f Mrs Adhora and Mr Irttza
refuse tOJOIH the same party ‘? . - ... -
Solutlon 3 ladles can be selected out of 8 ladtes 1n 8 ways and 4 gentle men can be selected

out of 7 gentle men 1n C ways



T he number of ways of choosmg the commlttee ---8 C >< C >< . —

o >< *“""-'1960
3'5' 4b<3'

.If both Mrs Odhera and Mr Int17a are members there remam to be selected 2 ladres from 7
'f__';i._f_z'ladres and 3 gentlemen from 6 gentlemen Thrs can be done m C >< C ways

The requ1red number of ways of formlng the party rs whtch Mrs Odhera and Mr Intlza

-_f;f_jIllustratlon 21 The staff of a bank con51sts of the Manager the deputy manager and 10 other’
 officers. A committee of 4 is to be selected. Find the number of ways in which this can be done
soas to always include- 1)the manager 11) the manager but not the deputy manager m) Nerther;'
the manager nor the deputy manﬂger e e e L e -

"-::':f%f‘Solutlon' (leen lotal persons = Manager +Deputy Manager +10 others offrc,er = 12 and takerf
.:f.f-_'atatlme 4 - = .. -
“(1) For mcludmg the manager then the rernammg total persons = 12 1 11 and remalnmg
So the requ1red total no of ways = C , = 165 Ans

%( ) For 1nclud1ng the manager and excludmg the deputy manager then the remalmng total
;__j_.;persons = 12 1 1_...... 10 and the reannng taken person

___:_=-;-So the requrred total ways -.?“F’ C L = 120 Ans

'?:{??ﬁ(m) For excludmg both the manager and the deputy manager then the remalmng total person
---12 I = 10 and the rearmng taken person 4
So the requrred total ways '—'1-0 C = 210 Ans
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Permutatlon' The arrangement made up by takmg some or all elements out of a number of "
hmgs 1s called a permutatlon The number of permutatlons of n thlngs takmg r at a t1rne 1s

:lenoted by P and 1t 1s defmed as follows

n P - n( n 1)( n 2) ...... {n - (r __D}, 'j' ;n - - . -

Combmatlon. The group or selectron made by tak1ng some or all elements ut of a number of '

.lnngs w1thout repeatmg an element 1s called a combmatron The number of combmatlons of n'-_

thmgs taklng r at a trme 1s denoted by C and 1t 1s deflned as under - [ |

- - j e n( n— 1)( n— 2) ...... { ,;,', ' _.;,..(r S

. r . (n-—-f‘)' ..

Permutat]ons of Thmgs not all dlfferent The number of permutatrons of n thmgs of whtch
D thmgs are of one kmd q thmgs are a second k1ncl r thmgs are of thrrd kll'ld and all the rest are
' n' . .
dlfferent IS grven by . ... i ... -
- p!><qb<r'
Ctrcular Permutatlons. The number of dlstmct permutatrons of n ob]ects taken n at a tlme
on a crrcle is (n 1) In cons1dermg the arrangement of keys on a chaln or beads on a
aecklace two permutatlons are cons1dered the same 1f one rs obtamed from the other by turnmg
the cham or necklace over In that case there wrll be --5-( 1)‘ ways of arranging the objects
The number of c1rcular permutatrons of n dlfferent ob jf:CtS - (n 1) | _
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Multlple Chmce QllesthIlS ' -

3 "-_-;'-‘i‘"-fj_liWhlch is the correct value of 2 X P . - -

. 410 (11) 60 (111) 40 (IV) 20 -

-4 How many words can be formed of the letters of the wnrds M.NDAY taken all at a
. imr - -
_:(1) 7 20 (11) 620 (111) 360 (rv) 480 | -
5 What 1s the Value of P ‘? s - ' .
(1) D (11) 42 (111) 7! (w) 126 -
6 Wthh is the correct eXpressmn for ”C ? ' =

*"‘-.'(l) Uz“ r)i --..(”) ' ;;7(71 r)! (m) (n r)r i ;'(n _;57 @
. What 1s the value of 12C +12C = ‘? . _' - - - -
(1) 12 C (11) 12 C' (lll) 13 C (IV) 13C .

8 Whieh is the exact relatlon between "P and 1 C ‘? - : f_ _ .
 (1) ”P = r'>< "C (11) ”C = r'>< ”P (111) "P —--—1—- . (1v) ”P < C

r'

9 .- Whrch 1s the value of 5C >< sEe e
) 300 (11) 150 (111) 200(1v) 250

1 0 _In how many ways can a gentleman 1nv1te all of hlS 6 frlends‘? - -
?(1) 1720(11) 120 (Ill) 36 (lll) |_6 . =

a "_}:-.hleh one of the followmg statement 1s true/false" | =
a Permutatlon refer to dlfferent arrangements of thmgs e
S e
?';_f c . P' B
nC = nl - e e
If C C then Y —p.

.........
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BrlefQuestwns -

< "What 1s the correct expans mn of P '7 . . . .%:'."?-:i-: - . . - . i . -
_’What s the correct expansion of "C, I
What IS the value Of ()!‘? - - .. : . . ..
What lS l'_ he exact relatlonshlp between = P and - -

__What do you mean by permutatlon?
. What do you mean by combmatlon i

- _'What 1s the value of C >< P '7
- P = 12" P fmd the Value of n.
If 18 C _18 C

p—
B

. +2 fmd the value of r 5‘;_2_.5_; -

B (onceptual. Analytical & Numerical Questions .

= Defme Permutatlon and Combmatlon Dlscuss W1th example
2;f'_:T'f;'i_i.f";ﬂ“'-'Dlfference between Permutation and Combination. - '
3'_.f_;"f____ﬁ;_j_.f;Dlscuss the relatlon between Permutatlon and Combmatltm el
4;1- {----_f’f"ijrove that the Permutatlons of n dlfferent things taken r at a tlme of them 1s

;;_.__Show that P = -—---—-——--—- where r > n _

1_.___-'r".-’_';'_'Show that ”C f—-——-—-—-— where r < n
- r'(n r)' - .
8-"f_j_'_-'.__Qf_:'.f'f,f"Prove that - 1C +” - C C
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_-_l.x.h_Def me permutatlon and eombmatlon wrth an example - - __ _
. :-Derwe the relatlonshlp between permutatron and combmauaﬁ . -
'_3'-_,1f ”P 6>< E then fmd the value of n- .
4 . In how many ways can the letters of the word EQUATION’ be arranged so that all the
- ]letters 1s used together‘? - f - f
5 ‘HHFmd the number of “_;rmutatlons of the word ( 1) ACCOUNTANT
() DUSINESS (i) MATHEMATICS - 4y
_6.'.'h_‘iHnw many dlfferent numbers of 3 d1 gtts can be formed from the dlglts 1 2 3 4 5 and

L ':: .._.\:. ..'-. - o .

}_¥-~6 lf no dlglts may be repeated‘?
7 A the value of rif C,="C,

8 _'-:.f_ffj"{_Fmd out the number of ways m Wthh a crrcket ,team consrstmg of 11 players can be
selected from 14 players .. -

- ,:.*:_:"Prove that 6C +6C * C 7 0

10. _}fThere are 7 men who are to made general mana gers at 7 branc hes ef a supermarket*
o -:_.?I?_}:-cham In many ways can the 7 men be assr gned to the 7 area stores‘? - ' ]

il "Frnd the number trrangles formed by Jommg the vertlces of the m—srded pelygon

4 5403 20

5 '( 1) 2268”

- 3ot

0. 5040 -
n _é_ St D) (m .2 ;; _ 



