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Unit 7 ) Permutations and CDmhln.l\ ;

sy, av: By multiplying, Danish's father can find the toial number of table choices 1 By o table with ong h"\l

matenal and shape
Fotal numibser of table choives

7 These examples show that when making a choree mvolving muliple stapes oF CAIREOTICS, W gan fing g,

total number of cutcomes by multiplyw
Stalement:

Suppose Aand B are two events, the event A oc

then the 1o noaber of sway s that the two events one alter another Can oocur 1 m X wass

Total number ol wavs
Prool: Lot A

mn

19y . 0.0y, -,

oweur tegcther then P = {(ll,.b;) ay €A, hj €

which both cvents A and B can ovcur is the number of elements in A X B which s mn
F i poncple can be extended 1o three or more events. For instance, A
avent A can oecur in m o ways, event B can occur in 1 wavs and event ©

can ovcur in k wavs, the number of ways that three events can oceur all

together s the product m - n - k
Factorial (1)

Suppose there are four chairs o be occupied by four students and we are

mterested i counting all the possible ways the

Tooccupy the first chair there are 4 options. For the second chair, only 3 students
remain, so thare are 3 options. Similarly, for the third and fourth ¢hairs, there are

2 and 1 options respectively.

In this way. we have to perform four independent events with 4, 3, 2, and |

opuons respectinely
By the Fundamental Principle of Counting:

Total number of ways to occupy all the chairs =

Such problems frequently occur in daily hife, w

o1 and B = by, by by, b)Y Let P denotes the event that both events 4 gy

Total types of materal « Totalnpes of shape
= AN 3 = 12 choees

1w the number of options at el stage

curs i m dillerent wans, and the exvent [ occurs inn \l'“mnn:.

Bl<i=m 1sj<n)=AXH Henee the number of Wy,

—
Try yourseln |

1 three dice are rolled togan,,
how many ol numbers of wy,,
ocenr?

History:

The factoral notation (1)
imtroduced by Christian Knamy
(1760-1826) in 1808

This notation is frequently ey
1o solve  permutation gy

students can be seated

combimation

—
4321 =24
here we have to multiply the first 1 natural numbers: 1,2,3,. 5

We call this product the factorial of n and denote itby n' or |n .
Definition: For o natural number n, the factorial of i is denoted by n! or |n and defined as:
nlorln=n(n-1)(n-2)...3-2:1

7 bor some reason we also define 0! = 1

In general. ol 1 1s a non-negative integer, then its factorial is denoted and is defined as

1

For example,
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—_ Exercise 7.1 =

- . ;‘_ “I;h “__’___
_I‘__"_!“l'-ll - AR R
hution ! 7:6D 4321
mn
"
thm following:
1
10!
[ (iui!
UL
o 0 g 000
ot 1w
12
W 2=
olution:
Sl 21110 0
yiz- 3 @znY

=2 11:10=220

1440 2400
———
41 5121
solutlon:
110, 2400
na s
1440 . 2400
(3 21)(43 2.1) (543.21)(21)

| 1440 | 2400

(i

- "2t 1202
_ 1440 _Zi(m
nt=n- — T 240
n(n-1)(n-2)..3:21 ifn>1 ~10410 =20
1= ) (n+2)!
21=2.1=2 Challenge: ‘l (n+1)!
3'=3.2.1=6 8l Solution:
41=4.3.2.1=24 Cuniyoufind o= 1 (ne2)! _ (n+2)(ns 1)!
5'=5.4.3.2.1=120 J (n+1)! (n+ 1)1
61=6.5.4.3.2.1=720 -

It can be casily observed that

[nt=n(n-1)! forn21|

Example 1: Evaluate %

8" 87654321

8 =B8.7=56
Solution: r 554321

L Write each of the following in the fnctorial form:

U]
Faample 31 valuate

. 9 (9076
w1 21)

Solullon: -
(AR

{ree 1)
(n2)
iy nfn-1)(n-2)ufn-r+1)
Solutlont
nn=1)n-2) m-rr1l)
" fl_(n 1)(n 2) ('_' raol)(n o1y
(n-r)
. n
(n-r)
. Find p, 0 (14 4)1 = 3024 . nl.
Solutlon:
(n+4)! = 13024 - n!
@29 3024
n!
(naA)(n s 3)(n s 2)(n+ 1)t 087k
n'

(noA)(ma 3)(na2)(ns 1)~ (5+ )5+ )5+ 2)(54 1)
Comparing both bides, we have

ne=5

§ Mo

TR "_l-l s Ml x,

Solutlon:
1 X
.G
71 Wl 91
L -
7 871 907
Multiply each term by (9.8.7!)
9049 =x
x=7249
x =01

5. Prove that:
(Zn+ 1)l

M m-n
Solution:
M-n=nn?-1
=n(n+1)(n-=1)
_ (ne )(n)(n=1)-(n-2)!
(n-2)1

pr =[1.3.5..(2n-1)(Zn+T)|2

Solution:
(2n+ 1)
nt
_ (e 1)@n)(21-1)(2-2)(21- 3)(21-4)(21-5) 65432 1
n

LHS =
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_ [2n(2n-2)(2n-4)--6.4-2)[(2n+1)(2n-1) - -5.3.1] 7. There aré four distinct colored balls apg
- nl boxes of samc colors as those of (b,

i Determine the number of possible wayg ity
_ 2'[n(n-1)(n-2)--3.2-1][(2n+1)(2n-1)--5-3.1] one cach in a box, can be placed such, lha: baty

nl does not go to a box of its own colour? by
2".n)1.35(2n-1)(2n+1)] et —

=[1-3‘5'"(2ni‘l)(2n+1)]zn e @ © Q) ®
e Green | - | ]

Boxes: Blue

6. Express as a single fraction: {:—3%+%‘_—}3—: No. of ways for placing Blue ball =

Solution: 8
(n+2)! 2 (n+1)!
(r+2)t (r+1)t Blue Goen Yellow Red
_ (n+2)(n+1)! (n+1) No. of ways for placing Green ball = 3

(r+2)(r=1) (r+1)!

- ket

Yellow

. %{"*2_*’;*' 2} No of ways for placing Yellow ball = 1

r+ r+
g (n+1)(n+r+4)

(r+2)(r+1)! | D%? | Gieen | | Yellow Y
= %—2 ?o. of ways l'f:r 'pl'a-cing Red ball =1

olalno.of ways =3 X3 X 1x1 =9 ways
Permutations:

Onc important application of the fundamental principle of counting is to determine the number of ways that objess
can be arranged in order.

Definition: An arrangement of all or part of set of objects in a specific order is called a permutation. Number of
permutations of (< n) objects taken from a set of n objects is written as "P, or P(n,r).

n!
"P,=——— whenrsn

(n=-r)!

A.ccording to fundamental prinlciplc of counting: ) rﬁ la‘ [ :
(i) Three books of mathematics for grades 1, 2 and 3 can be amranged in a row taken all ata time 157 15 1%
(if books are distinct) i e ln [E [ﬂ

) - v on=r=3 = [
By B [B[ofs
(3-3) ol ' A i
= 31=3.2.1=6ways [u‘["r
(ii) Number of ways of writing the letters of the WORD taken all at a time =

"P, =4P‘ n=r=4

4 _4 - 0l=1 [n=Toml number of things/objects

(4 4)1 o r= The number of selected things'objed

= 41=4.3-2:1=24 ways
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Challenge:
Can you make total number of
muunons for the “WORD"

p](!l.\na"}

Do you know:

In 1974, “Erno Rubik” invented a popular puzzle, cach tum of
the puzzle shows a permutation of the different colours. The
name of this puzzle is “Rubik's Cube”

n!
(n-r)
proof: As there are n difTerent objects to fill up r places. So,

The first place can be filled in n ways.

Theorem: Prove that: "P, =n(n=1)(n-2)...(n-r+1)=

since repetitions are not allowed, so after placing one object we are left with (n — 1) objects, thus
The second place can be filled in (n — 1) ways.

similarly,
The third place can be filled in (1 = 2 ) ways, and so on. This continues until
The r® place whichcan be filled inn = (r = 1) = n — r + 1 ways.

Therefore, by the Fundamental Principle of Counting, r places can be filled by n different objects in
nn-1Dn=2) (n=r+ 1) ways.

"P, = n(n-1)(n-2)....(n-r+1)
_ n(n-1)(n-2)...(n=r+1)(n-r)!
(n-r)!
ap - Nl
L (n-r)!

Example 4: How many difTerent 4-digit numbers can be formed out from the digits 1,2, 3,4, 5, 6, when no digit is
repeated?
Solution: The total number of digits = 6
The digits forming cach number = 4
So, the required number of 4-digit numbers is given by:

6! 6! 6:5-4:3:2:1
¢ == =6-5-4-3=360
2oy (6-4)! 2! 2.1

Example 5: In how many ways can a sct of 4 different mathematics books, 3 different physics books and 2 different
chemistry books be placed on a shelf with a space for 9 books, if:

(a) all the books are kept without any restriction.
(b) all the books of the same subject are kept together.
(¢) only the mathematics books arc kept together. =
Solution:
(a) allthe books are kept without any restriction.

Total numberofbooks =4 +3+2=9

Reason for defining 0! = 1

A If n=r then 'ﬂ: n! =l!
EEMIﬂﬂﬂ-n (=) O
V9t ways and "P, = n(n-1)..3:2-1=n
7P, = 91=9.8.7-6:5-4:3:2:1 ;

n!
On Companing: —=n! = -EEI
= 362880 ways o!

(b) allthe books of the same subject are kept together.
‘P, 2P, 2P, 2P, = 41312131 HEEHRERE ’h
=3124.6:2:6 Ways
= 1728 ways

M ways 2! ways
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(c) ?unglilhm::.m“‘umlm books are kept o he 1A } 4 Challenge!
o (0 N (R U LE | Find the number of ey
P, °P, = 416! S physics books are kept oy

= 24.720 —> ' ways € -

= 17280 ways
Example 6: In how many ways 5 people are to be scated on a bench if _—\
(a) there are no restrictions
(b) two people can sit next to each other
() two people cannot sit next to cach other
Solution: AT b7 '{g_—-i“\
(a) when there is no restriction, then m__ 'I:g

Number of ways = 5P, = 5! = 120 Stways

(b) when two people can sit next to each other, then / Aand 1 s cumiidersy

= *p, 2P, i) ¢ g

= 4121=24.2 I“Fq ﬂg

=48 ways ) "\F-l'r: T g1 k3
(c) when two people cannot sit next to each other, then

Try yourselfl

= 5P, —[2 can sit next to cach other]

In how many ways 6 people are {
5!-48=120-48 0 eieq o,

atable if 3 cannot sil next 10 ach othery

=72 ways :
1. Ewvaluate the following: = M:lug B8=720
@ p; 3
Solution: 2. Find the value of n when: S ——
10p, - 100 __10! (i) °P:=504 i
(10-5) st Solution:
.9.8. 4 P; =504
=M=10.9,3.7,5.5=30240 nr
5! ' _ =504
_ (n-3)!
(ii) 5P
Solation n(n-1)(n-2)(n-3)! _ o,
S5 (n-3)"
(-2 n(n—1)(n—2) =987
T n(n—-1)(n-2) =9(9 - 1)(9-2)
3 Comparing both sides, we have
(iii) 7P
Solution:
7p,=l_=ﬂ (i) P ,=15-14-13-12-11
(7-7)! ot Sait "
olution:
=.7_'5'5';‘£=504o 158, =15-14-13-12-11
_ 15! _15.14-13-12-11
(iv) 1P, (15-n)
Solution: 13-12-11-
A 1514131211100 _ 0 o
op - A0 100 15.14.13.12.11
(10-3) 7! 10! = (15 = n)! we have
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poth sides, we have

(n-1) Iﬂ-f'fl

(n=r=1y(n-r) |
nln-1)

(n=r)(n-r-1y

- (n”.r)' =P <L HS (Proved)

4.  How many words can be furmed from the letters
of the following words using all letlers when no
letler Is to be repeated:

CompanPE 10=15=n
n=15-10
= ———
® nps: n-i1p; = 540:1
s,lnll““ npg: n=2p, =540:1
> 540
"PS- n IP = T
L L 7
m-5) (n-2-2)!
(=8 o
(n-5) (n-2)!
-5)!
n(n-1)("= 2) _‘1_41[_"—'1 =540
-5)' (n=2)!
n(n—1)(n—4) =540
n(n—1)(n—4)=10-9-6
n(n—1)(n—4) =10(10 - 1)(10 - 4)
. i hav
Companns both S:’:‘-"- weHsve
""—I;;:::[F-;m_ﬂl: first principle that:
@ ap = "‘IP,-_
Solution:

(n-1)!

nn[n—]}!
= Ma-1-r+1)!

(n—r)!

- ““n(n-1)1=n!
(n=r)!

="p, =LHS (Proved)

@ "Pe="PpT." Py

| Solation:
'p = ~par." Py
=iy +r.”'B,

(n-1)! r(n-1)!
“-1-r) (n-1-r+1)
(n-1)! r(n-1)

“-r-1) (a-r)

~ (n=1)! r(n-1)!

T -r-1) (n-r)(n-r-1)!
et
(n=-r-1)!|" (n-r)

RHS =

() PYTHON

Solation:

PYTHON

No. of letters in the wand ‘PYTHON' = 6

No. of words formed wsing all the letters = *P, = 6!
=6:-54.3.2-1=720

(i) NETWORK

Solutlon:

NETWORK

No. of letters in The word NETWORK' = 7

No. of words formed using all the letters = 7P, = 71
=7:6-5-4-3:2-1=5040

() COMPUTER

Solution:

COMPUTER

No. of letters in the word ‘'COMPUTER' = 8

No. of words formed using all the letters = #P, = 8!
=0-7-6-5-4-3-2-1=40320

5. How many signals can be given by 6 Mags of
different colours, using 2 flags at a time?

Solution:
Total no. of flags = 6
Number of signals using 2 flags = “P,
6! 6.5 4!
— _=6.5=30
(6-2) &

6. How many signals can be given by 5 fags of
different colours, when any number of flags are
used at a time.

Solutlon:
Total no. of flags = 5
Number of signals using 1 flag

O S
51 4
Number of signals using 2 flags
5! 543!
SP_____
RN T TR T S
Number of signals using 3 flags
ot S SA3Y .

T T
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Sty e wmong 4 Mg - s “ ||“l“
e o i ‘. TR 3 -
\ ai . . 4321 12

Soummbeer of sagmals wsung * fage = &, = % = 1 [ . .

?r‘gnrn!uf--._'._ c e 120+ 130 = 23% . ._',_, . :

T Mew meny 4 digh members con b larmmed, with e “isin
h'“--m‘qﬂﬂn ) -

Selntenn g IS ) L i1

u'uu!ﬁ-.-u i1 “ ) Y v...ﬂ:-‘“"ir'ﬁl'—-'l‘-;i-l-;';og‘)o.‘

T oaal wmamber of dign = h.‘

Mo of S-Sign s - 4P, | r-‘m--—mdwmh'

- “331 | H—dk—m‘w!.&‘.&llﬁrh
= — =120 | i repested ), but By
ot : | 1) the digins 2 and B are next 1o cach other,

K Heow many sumbers hetween 100 snd 1000 can | (4) ﬁdqm!-ull-n-n-uu“.h
be formed by wsing the dighs 0, 1. 2. 3, 4. 5 |, (ne digits 2 and B are senl 16 each ofhery
withow! repetition™ bow mawy of them are | ution:

Sweas Digns 1.2.4.6.8

Solutwn

e 0 1.2 1,46

Numben between |00 and |00 are the ) -digit numbers

For bdign numbers (7 shasdd not be @ extreme e

position Total no of arvangements of three disits = *P,
“' 6543

- — =120
ay "

i
No. of arangements of three digits, when ‘0" s @t The
L4 S4

- — 20
(5-2)y »
Reguired no. of }-digit numbers w 120 - 20 = 100
For the numbers divasibie by S digits 0 or S at unit place e,
CASFE-I:
I O s at unat place, then
Noofwayse Sxqdx] =20
CASE-I1:
If 5 » & unit place, Then

-’
extreme i pomiteon P -

Noofwavs e 4 xdx ] = o
No of J-digit numbers divisible by 5 = 20+ 16 = 36

9. Fnd the numbers greater than 35000 that can be
formed from the digits 1, 2, 3, 4, 5, 6, without

gupenting any Sigie

Solution:

Diwgn 1.2.3.4.5.6

We want to find the S-dignt numbers greats than 35000 by
using given digits

Numbers greater than 35000 are of the form.

ISOCO ‘Pt S321

(s-3) "

When 2 and 8 are nexl to cach other, WE Commuder
sungle dignt

Arrangements of 2 ﬂﬂm@@.z‘
b0 u{mﬂtthmldlﬂmu‘~

=Pt = =2t

=24«2=48

e

(i) lhdendlln-ﬂmtu“M
Salution:
Total number of arrangements = ‘P‘- 5
< 3.4.2.2.4
s o=

No of arrangements when 2 and B are not next 1

=120-48=72
How many 6-digit numbers can be
repeating any digit from the digs 0,1, 2,3 ¢
In how many of them will O be ot the tens plyee

SEHON an W wanasmarcs gy PR T
’.’-.__
' il b @ e e phme | Seleties
Sarn ol 1 oongliwih ke ]
: P — . ,-__l,._..‘.' Sr o | el el ¢
ﬁmu.-..-‘..nm'.um.-ﬁ;f PERFNR. afhmia =8
l 3 sn Bugind be srranged en o shelf @ sneh o woy | ETReni of theme Faglih Sl Fo Fo Foad s
ot e Fnghed Mok ore wever toguthert | LSRRkl LU ot e e
~ pheh woaks = & [0 0 U Ui Bty | " s, % e BP0
= T R B | FRAR A A 01 Ta [
& S of bhowks - B T otal = puret cventes drﬁn‘o«wnh - YID » Y1) & 1D
ol srrangeeents of 8 bonks = "R« @ « 00020 15 lo hom many wors cam 5 hovs amd § girls e sratedd
yaen Tov Eng SRR O e rtheT e cormader e wm 8 bench s (hat the girte amdd the burvs oweupy
g Y altermate seats”
.:".,,_-.-..'ﬂn.-l-“ q.'\'\\-ktmd\!m-"' [
G i gt when |agloh books |, amd | are o of beryn ~ 5
* e T 2! MR
weeoer ~ 7 -:\e- :.:u-:- lll.-!‘- h be . omper iy
o ':‘:‘Tc'\ ll“-n-'(‘ﬂ- in:‘:dl‘ S Lot the five buows be B 0 I e 10 el the fimar gars
;_';_______" e - - be Gy, G, G, G
T jind the number of arrangements of 3 different Arrangrments of $ hmy wad | gots moupny siterate waty w
pooks oo Eaglah and 5 different books on Urdu B Gy B Gy B85 Gy B Gy Bs
for placing them on a shelf such that the books on s
mu-cuh[cﬁnnl-le_lbﬂ'. ol o b bl i el

permutation of Objects Not All Different:

sgppose we have to find the permutations of the letters of the word BITTER using all the lettors The word
giT, T, ER contists of h:uﬂcrrnl letters which can be permuted among themselves n 6! ways

can see that all the letters of the word BITTER are not difTerent 1t has 2Ts
:: We can sec there are 2" ways of replacing two T, [“li L. ItJ m”' Ill
e replacement of the two T, by T, and T, in any other permutation will give % e
psc to 2 permutations
Hence. the number of permutations of the letters of the word BITTE R taken all ot o time

Solution:
Digns-0,1,2,3,.4,5

For 6-digit numbers “0" should not be & cxtem,

position, e,

Total no. of arrangements of six digits = *B, s g7y

No of arrangements of six digits when "0’ ot e exten,

place = * P, = 5! = 120

Required no. of 6-digit numbers = 720 - 120 = 60¢

If we fix 0" at tens place then numbers formed
~-@® @ @0® =*p=5=120

12. How many 5-digit multiples of 5 can be
from the digits 2, 3, 5, 7, 9, when e &g
repeated.

Solution:

Digits: 2,3,5,7,9

6! 6541321
-— = 0 w
2! 2.1 -
1f there are n, alike objects of one kind, n, alike objects of second kind and n, alike ohsects are of third Kind, thes the
samter of permutations of n objects taken all a2 a time 1 given by
= o W
m i tat | n.8,.0

Taample 7: In how many ways can the letiers of the word MISSISSIPPI be armanged when ail the letters are 1 be usedd”
Selstivn: Total number of letiers in the word = 11
MISSISSIPPI
I 13 repeated 4 imes = 4! ways
5 1 repeated 4 imes = 4! ways
P 15 repeated 2 umes = 2 ! ways
M comes once only ™ 1 ! ways

Required number of permutations = = 34650 ways

11!
441 21!
Circalar Permutations:

The permutanions in which the object are armanged in a circular order are known as s ircular permatations
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Nole:
The following circular armangements are reflection of cach other and considered same when O
anticlochkwise and clockwise arrangements are considered 1dentical . T €

]

Circular permulalions can occur in 1wo cases

Cuse-I: When clockwise and anticloclkwise arrmangements are considered different

In a lincar arrangement, changing the order of objects results in a new armngement. However, ip ag

arrangement. rotating the entire circle does not produce o new, distinct arrangement MCuly
For example. suppose three people A. B and C are siting around a round table. The I'ollm\lng three ree ),

arrangements A — B —=C. B = C — Aand C — A — B arc considered the same mclrcularpcrrnulatlonsbcc.u n‘i

one is simply a rotation of the other

Unit 7 ) Permutations and Comp

We conclude that
3 hincar permutations gives | circular permutation.

1 3
I linear permulations gl\l‘.‘\s circular permutation

1]
3! hinear permutalions gives % 3!=% =2' permutations.
Gl:ncm]mng the above 1dea if n objects are arranged in a circle, the number of distinct circular permy
“"m:
—:r(ﬂ lll
n
Casc-II: When clockwise and anticlockwise arrangements are considered identical

In many real-life situations, a circular permutation and its mirror image are not considered different.
For example, if three beads red, blue, and black are aranged in a ning, then an
arrangement and its reflection (as shown in the figure) are considered the same.
In such cases, we divide the total number of circular permutations by 2

symmetrical duplicates.

to climinate

=1)!
Thus, in this case the number of distinct circular permutations is: L= 2“'

Example 8: In how many ways can 4 persons be scated at a round table, while:

(1) clockwise and anticlockwise orders are different

(11) clockwise and anticlockwise orders are 1dentical

Solution: Let A, B, C and D be the 4 persons.

(1) If clockwise and anticlockwise orders are difTerent

According to Case-I:

The possible number of ways are: - .X )
[

//o

=(n—1)!ways /\/}(3{'\(‘(' ‘("1]
ol \S AN A" A AT VALY

(1) If clockwise and anticlockwise orders are identical
According to Case-II:

The possible number of ways are = "’_z“' ways /‘: /‘:' ;
(4-1)! 3! 0 }‘ ge n>"41
2z 2 Ngs gL 3/ |
3- 2 :
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~—Tlow many arrangements of the leticrs of the
following words, taken all together can be made?

PAKISTAN

Julion®
q Total no. of lelters = a8

A is repeated 2 imes
P comes 1 ume

K comes 1 ime

| comes 1 nme

T comes 1 nme

s comes 1 ime

N comes 1 ime

_ 8
Fotal number of arrangements {z, I 3 N TR IJ

8!
ﬂ"___——_—_
FA S LU0 LIS LIS [ IR T
_8.7.6.5.4.3.2
—_— s

2t
= 20160
(i) CURRICULUM
Solution:
cURRICULU&I
Total no. of letters =10
Cis repeated 2 times = 2" ways
U is repeated 3 imes = 3! ways
Ris repeated 2 umes =21 ways
| comes only = 1! ways
;gombon::onl\ =11 ways
M comes once only = 1" ways

10!
2131201
_10-9:8-7-6.5-4.3!

2312
= 151200

Required number of perm.ulidions =

() PROBABILITY

Solution:
PROBABILITY
Total no. of letters = 11
Bis repeated 2 Ames = 2! ways
1 is repeated 2 times = 2! ways
P comes once only = 1! ways
R comes once only = 1! ways
0 comes once only = 1! way
A comes once only = 1! way
L comes once only = 1! ways
Tcomes once only = 1! ways

M EXercise73 =g

Y comes once only = 1! ways
Required number of permutations are
(8L
PA0r AR A0 B 120 LS £55 1)
_\ll 1098765432
2121
= 9979200

2.  How many permutations of the letters of the word
“BDANANA™ can be made, if B must be the first
letter in cach arrangement?

Solution:
If B 1s the first lctter of each arrangement, Then words of
the form
BoCceza
Totl no uflcucr\ otherthanlf = 5
A 1s repeaied 3 imes
N is repeated 2 times

5
Total number of arra ygements = ——

31-21
- S 52=10
3(2-1)
3. How many arrangements of the letters of the word

TRIGONOMETRY can be made, If each
arrangement begins with T and ends with ¥?

Solution:
If each arrangement bepins with T and ends with ¥, then
the words of the form
TE22CRO202CRY
Total no. of letters otherthan T and ¥ = 10
R 15 reprated 2 umes
0 1s repealed 2 limes
1,LG,N,M,E and T comes only once.
10!
20201810 11
- 1098765432
2'(2 1)
=10-9:-8-7-6-5-2-3
=907200
4.  Abdullah has a collection of 9 marbles consisting
of 4 identical red marbles, 3 identical blue
marbles and 2 identical green marbles. If he wants
to arrange all of them is a stralght row, how many
distinct arrangements are possible?
Solution:
Total no. of marbles = 9
4 identical red marbles
3 identical blue marbles
2 identical green marbles

Towl no. of arrangements =
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Total no. of distinet arrangements s
o R N
¢ A3l
90.7.654

T E21)(21)
= 94.7.5=1260

7.  How many 6-digit numbers cnum'
N

S.  In how many dilferent ways can the following

persons sit in a round table?

(a) 8 persons

Solution:

Total no. of persons =n = B

possible number of ways = (n = 1)!
= (80— 1)!
= 71
=7-6-5-4-3-2-1
= 5040 ways

(b) 7 persons

Solution:

Total no. of persons =n =7

Possible number of ways = (n— 1)!
= (7-1)1
= 6!
=6:5-4-3-2-1
= 720 ways.

(e) 6 persons

Solutlon:

Total no. of persons = n = 6

possible number of ways = (n - 1)!
=(6-=1)1
=51
=5-4-3-2:1
= 120 ways

6. In how many ways can 5 couples sit around a
round table if no two women are sitting together?

Solutlon:

Total no. of persons = 10
No.ofmen=S5

No. of women =5

M,

w,

Round
bk for
couples

M,

W,
M,

W,
Since no two women sit together, therefore
Possible no. of ways = (5—1)!- 5!
=4!.5!
=(4-3-2-1)(5-4-3-2-1)
=24-120
= 2880 ways.

Solution:
Digits: 7,7,8,0,9.9

the digits 7.7. 8, 0.9,9?

61
212121
. 654372
212.2
-6-5.3
=90

8. 15 members of a club fumm

3,5.4,3 members so that no member Bap o
of more than onc committec. Find (he s by,
commitices. "“’l!.,

Solution: __\
Total members of aclub = 15
Members in 1" commillee = 3
Members in 2 commiltee = §
Members in 3 commitice = 4
Members in 4™ commitice = 3
15!
31514191 .
. 151413121110 9.9 4
s (3-2-1}.(4,3_2,1)_“ !.‘.s
“15.14. 13.-11.",_3_2_?I
= 12,612,600

9. The D.C.Os of 11 districts meet to d_b_ﬁ_:ii."“‘
and-order situation in thelr districts. In hoyw n
ways can they be seated at a round table, wheg
particular D.C.Os insist on sitting togethery L

Solution:

Toulno.of DCOs=11=n

Since two particular D.C.Os insist on sitting ogethe,

_consider them as onc D.C.O. .

No. of 6-digit numbers =

No. of commiliees =

Two particular D.C.Os can be scated in 2! wayy g

D.C.Os sit along a round table, so

Required no. of arrangements = (n = 1)! x 21
=(10-1)!x2
=9Ix2!
= 362880 %2 =715

HOLAR “Z MATHEMIA .. —a
sC
/-ﬁ..:.(‘::‘-‘?“_‘" of the Punjab calls a meeting of 14

10 officers- In how many ways can they be seated at a
Nnnd table?

-Jution . .
sol of officers = 14=n

Total n©

since all officers sit along a round table, so
1l
permutations = (n = 1)!

(14— 1)
131

mrllﬂ 14 people to a dinner. There are 9

L males and § females who are seated at two

different tables. Guests of one scx sit at one round

table and the guests of the other sex sit at the

second table. Find the number of ways in which all
uesls are scated.

RNU"""’ no of

Round table

for men and
wurmon

wl
Since men and women sit along a round table and no two
persons of same sex sit together, so
Required no. of permutations = (5 — I x5
=41 x S!
=(432.1)(543.21)
=24 %120
= 2880

13. In how many ways can 8 keys be arranged in a
cireular key ring?

solution:
M, F
LM

Ma M, Round table

for lemales

M.

M.

M,

No.of""-"“ =9=n

No of females =5 =n’

since males and females sit at two different round table, so

Required no. of permutations = (n— 1)! x (n* = 1)!
=0O9-1!Ix(5-1)
=B!'x 4!
=(8765-432-1)(43-21)
= (40.320)(24) = 967680

Solution:
No.ofkeys=n=8
Both clockwise and anticlockwise arrangements are
identical, then
2

Possible no. of ways =

= (8-1)
2
-l
z
_ 5040
2
= 2520 ways

14. How many necklaces can be made from 10 beads
of difTerent colours?

1L Find the number of ways in which 5§ men and §
women can be seated al a round table in such a
way that no two persons of the same sex sit
together.

Solution:
No.ofmen=5
No.of women = 5

Solution:
No.ofbeads =n = 10

Both clockwise and anticlockwise arrangements are identical,
then
Possible no. of ways = _(_";21]_'

_ (10-1):
2

=2
2

_ 362880
2
= 181440
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Combinations: %\

Suppose, a teacher uses the names of few students (o make a team for a writing competition. Such m
Hamza and Danish. As a combination of tcam members, (Ahmad, Sana, Hamza and Danish) is Cqui\.l‘s‘\
(Hamza, Ahmad, Danish and Sana). Because same students are in the combination Comcqucl\tly- You hy g
same team because the order of the name of the students does not matter. Ve the
So. we are interested in the membership of the team and not in the ways | Ahmad | Sana | Hamzy

the students are listed (arranged). Hamza | Abmad | Danrsh %
Definition: %
A combination of r objects taken out of n objects is a subset of r objecis of asctof n objects.

The number of combinations of n different objects taken r at a time is denoted by "C, or c(n.r)or (n] -
r h
n!
by "C, » =—,
e ri(n-r)!
L nl
Theorem: Prove that 'C, = ——.
ri(n-r)!

Proof: Elements of a subset of r objects of a set of n objects can be arranged among themselves in ) |,
cach combination will give rise to r! permutation. Thus, there will be "€, X r | permutations of n diﬂ'eml
taken r at a uime that is:

"C,xrl = "P,

Dhqu;

!
= "C, xrl = 2! b W
(n-r) ri(n=r)!
Which completes the proof.
Corollary: Remember!
O e I O The formulae *P, and *¢, ¢
n'(n-n)! n'0! also  known a Counting
formulae Because, th
nl n! i, ..

to count the possible Aumber o

(i) Ifr=0.then "C, = ways without listing them 4}

———— =]
0!(n-0)! O!In!
Applications of Combination in Real Life:

Example 9: Zain has 8 different fruits. He wants to select 5 fruits out of 8 fruits to make a fruit chat. How
combinations of fruits he can select? .

Solution: To solve this problem, we have to find the number of combinations of 5 fruits out of 8 fruits, In g
siluation,n = Bandr = 5,

nc' - n!
ri(n-r)!
After putting values
.C.s 8! 8!

" SiB-5) sta
_ Bx7x6x5! 8x7xf
51.31 371
= Bx7 =56 ways
Zain has 56 Ji/T=rent ways to select 5 different fruits to make a fruit chat.

—

scuoun " T

r_lnml"' 10: In a \|.I|mI7|. a class consists of 12 girls and 8 boys The teacher wants to select 5 students for an
Setvity In how many ways can the students be selected mcluding? (1) 2 girls (1) $ boys (1) 2 boys

Jution:
- Number of girls = 12

number of boys = 8
Now let's find the total number of ways to select students when exactly 2
are girls

Challenge!
A restaurant offers 6 flavours of
przza. How many ways arc there

o to select 2 Mavours of pizza”

o 12!

Total no of ways = “C, '3 8' 12:11-10' 8.7.6-5'

T2 s 2100 3218

) Let's find total number of ways to select students when exactly 5 students are boys.

Total no. of ways = "(.'s = 8! =._B'_=a'7'6'5!=5(,
S'(8-5)! 5'31 §13.2.]

(i) Let's find total number of ways to select students when exactly 2 students are boys.

Total no. of ways = l'Cz u(.', = 8! ‘——-12! = 876! 12:11-10-9!

216 3191 2.6

=3696

=36960

3.2-1-9
Complementary Combinations:
Theorem: Prove that ‘c, ="C,.,
proof:
5 =0
To Prove e Note:
LHS =7C,, This result will be found useful in evaluating
o s "C, when Py
(n=r)(p=n=r)! 2
o For example,
" —. .- (11
ri(n-r)! €0 ="Cra10 =ucz=(_12)2_(_)'=5'“ =66
= "C,= R.H.S (Proved)
(anc: "C, and "C,_, arc known as complementary combinations. J

Example 11: Find the number of the diagonals of a 6-sided figure.
Solution: A 6-sided figure has 6 vertices. By joining any two vertices, we get a line segment.

Number of line segments =°C, -H-IS

put these line segments include 6 sides of the figure
Number of diagonals =15-6=9
Difference between permutation and combination:

Permutation Combination

[« Orderis important. ®  Order is not important
e g.. ab and ba arc different (because order of any c.g., ab and ba are same (because order does not
object is matter) matter)

« Amangement of objects ® Sclection of objects

¢.g arrangement of: e.g. selection of:
*  ball of different colours * different colours
* English alphabet (letters) *  members in a team
* _people while sitting on chairs * food items
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Application of Permutations and Combinations in Cryptography:

Example 12: Zain wants to generate a password for his laptop to sccure the data. He can take only Em

generale a password Each character can cither be an upper case letter (A — Z) or digits from (0 = 9),
Can you tell how many passwords can be generated by using the above letters and digits:
(i) if repetition of characters is not allowed
(11) if repetition of characters is allowed
Solution:
Total number of letters = 26
Total number of digits = 10
Total number of letters and digits = 26 + 10 = 36
n = total number of characters = 36
r = required number of characters = 6
(1) I repetition of characters is not allowed, we find out total possible permutations as,
np _Yp - 36! _36!
(36-6)! 30!
_ 36-35-34-33.32:31 30!
30!
= 36-35-34.33-32-31
1,402,410,240 ways

r o

1]

Hence, 1,402,410,240 passwords can be generated by using the 26 alphabet and 10 digits. (If repetition of g

characters is not allowed)
(i) Ifthe repetition of the characters is allowed. Using fundamental principle of counting:
The total number of possible combinations = 36 X 36 X 36 X 36 X 36 X 36 = 36°

Hence, 369 passwords can be generated by using the 26 alphabets and 10 digits, If repetition of characters s

allowed
Application of permutations to estimate the odd of winning the lottery:

| sCHOLAR 2 MATHEMATICS - 11 5as
ap—
J15x14x13412411 3005
Sx4x3x2x1

Hence, Danish's chance to win the game =

: =0.00033
03

Application of Permutation and Combination to choose different sets of songs for Certain Occasions:
E;;p_lﬁh On Independence Day, a DJ has a list of ten different national songs. He wants to select any five
pational songs for the day. Find how many ways he can select and play the songs:
(1) ifthe order of playing the songs matters
(ii) 1f the order of playing the songs does not maiter
Solution
() When order matters
n= total number of national songs =10

r= required number of national songs =5

Total number of ways = "P, ='°P,

101 10!
(IO—S)I'_ T =30,240 ways
Mence, the DJ can play the five national songs in 30,240 different ways.
) When order is not matter
n = tofal number of national songs = 10
r = total number of selected national songs = §
10!

5(10-5)!

Total number of ways = "C, ='°C; =

- ﬁ=252ways ;

Example 13: A box contains 15 cards from (1-15). Danish is to select 5 cards. If all the selected cards are the fis

five multiples of 2 then Danish will win the game. Find Danish's chance of winning the game, when

(i) order is important
(ii) order is not important

lence, the DJ can play the five national songs in 252 diffcrent ways.

Solution:

n = total number of cards = 15

r = required number of cards = 5
(1) When order is important,

: 15!
Total possible ways = "P, ="5P; = 55
]
= 1—5'=36EI,360 ways
10!
Henee Danish's chance to win the game = a—géi-ﬁ-a=o,u[}ggoz775
(i) When order is not important
n= Total number of cards =15
r= Required number of cards =5
; 15|
Total possible ways = "C, =¥5¢, = —
W W s S5~
__15! b 15x14x13x12x11x 10!
. st1o! 51101

Evaluate the following: (iv) 2°Cyy
50Cgq Solution:
tions zoc - 20!
ng, .__SO! 11 7 171(20-17)1
S T———— e T
50!(so-s0) o 1 _ 20-19-18:17! 20-19-18
) — 17131 3.2.1
A =20-19.3 = 1140
on: 3 i & -
Wi __ 1000! 2. () Ir°"C,:"C; =15:1, find n.
0/(1000-0)! () If"P. =120 and "C, =20, find r.
- _looor 1 Solution:
110001 1 (1) Given that: g, N, =15:1
) "C: 3“C: - “Cz = E
’Illlon: 1
(3n)! n!
tog, - 10l 10.9.8.71 + =15
7(10-7)1 7131 2(3n-2)! 2i(n-2)!
_10.9. 3n(3n-1)(3n-2)1 n(n-1)(n-2)!
oL L I——— (3n-1) J-1)m-2)
3211 2(3n-2)! 2(n-2)!
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) 5

3n(3n-1) 2

D)
3(3n-1)
=

3n(3n-1) Jnln- 1) _ 1
2
=15

15

in=1-= -l:—;{n-l]

in-1=5n-5
—=14+5=5n-3n
2n=4
n=2
(i) Given that:
"P. =120 A1)
"C, =20
l."p' =20
rl

;"1?{120) =20 wsing(l)

_,
20
=6
rt=3!
Companing both sides, we have
r=3

3. Find the values of n and r, when:

() "C,=56,"F, =336

Solution:

Given that: "P. =336 1)
and "G, =56

1.,
-t p =56
"

%(336] =56 Using (1)

aﬁ =
56
r=6
rt=31
Comparing both sides, we have r = 3 putin eq (1)
"P, =336
n!
(n=3)!
n(n-1)(n-2)(n-3)! _
(n-3)
nn=1)(n-2)=8-7-6
nn—1)(n—2) =8(8—-1)(8—-2)

=336

336

Unit 7 ) Permutations and c“""”n.h

Comparning both sides, we have
n=10
Hence,n=0andr =3

(M) "'C,.,1"C,"C, =11317

Solution:
Given that:
"-lcr-l" "G, l"”cl'il | 13:7
Take G "G =13
(n=1)1 . nl =1
(r=-0lin=-1-r+1)! rli(n-r) 3
(n=1)! n(n-1)! 1
F-in-r)l rr-Din-r)l 3
{n=1)1 *r(r-l)l(n-rjl - 1
(r=1)l(n-r)! n(n-1)! 3
r_1
n 3
n=3r
and "Cr: "“Cru =37
nl (n+1)t .-
rl(n-—r)lT{r+l}!(n+l-r-l)l 7
nl_ (n+1)nl 2
rn=r) (r+1)ri(n-r)t 7
n! x{r-&l)-rl(n—r]l S
ri(n=-r)! (n+1):n! 7
r+1 _3 '
el 7
Tr+7=3n+3
7r=33r)+3-7 0= 3r froy
7r=9r-4
4=9r-T7r
2r=4
r=2 Putin eq. (1), w
n=3(2)=6
Hence,n=6andr =2
4. Prove that:
([) 'C.- +n A BM'C,.
Solution:
LHS="C,+"C,,
n! nl

S a-n)  r=1)i(n-re1)
- nl X nl
rr=Di(n-r)  (r=1)1(n-r+1)(a-1f

A [y 1 }

S rDin-ni\r  (n-r+1)
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n! ron-ra1 6. Inhow many ways can five subjects be selected out
('r 1) (n=r)lr(n-ra1) of eight subjecta to select a course programme?
Solution:
n! n+1
. _—-—I—-_—"!{m Total no. of subjects = B
(r-1)(n-r) No. of Subjects in a course programme = 5
pppe———— (ne1)nt No. of course programmes = 'C.,
,[r-l]l(n—r+l](n-r)! ” -
I G 1)! (n+1)! 5!{“‘_"5—),“;,—;;
(n-r +1)! rifn+y1=r)!
- - 3765 L5756
- "¢, = LS (Proved) 5'(3-2:1)
. 7. Find the number of powible arrangements of
) .2, =(n-r+1)°C,, vowel letters from the English alphabet?
solutlon: Solutlon:
gHS=(~r+1) "Croy Vowel letters: a,¢,(,0,u
o) nl Possible no. of arrangements = P,
=(n-r (r-1)(n=r+1)! = 5!
nl =5:4-3-2-1
:("‘”l)'(r—l}!(n-nl)[n-r)l = 120
ol 8. In how many ways 3 dishes of Desl foods and 2
= — dishes of Chinese foods be selected from 6 dishes
(r=1)!(n-r)! of desl foods and 8 dishes of Chinese foods?
e r—____ Multiply and divide by *r* | Solutlon:
r(r=1)(n=r)! Total no. of dishes of Desi foods = 6
nl Total no. of dishes of Chinese foods = 8
» r‘_rl[n-r)l If we want to sclect 3 dishes of Desi food and 2 dishes of
nC Chinese food, then
R No. of ways = *Cy x °C;
= LH.S (Proved) RSN

5. Prove that product of r consecutlve Integers Is
divisible by rt.

——
Solatlon:
Let mn+1,n+2,,n+r—1 be the r consccutive

integers.
Product =n(n+ 1)(n+2)-(n+rr=1)
=(n+r=1)Mm+2)(n+1):n
N (n+r-1)--:(n+2)(n+1)-n:(n~1)!

(n-1)

_ (n+r-1)t
(n-1)

Multiply and divide by rl

(n+r-1)!
"ri(n=1)

(n+r-1)

‘ri(n+r=1-r)!
Product = rl - ™*T=1C_, where ™*7-1C, Is a +ve Integer.
= Product is a multiple of 7!

Hence, the product of ‘r* consecutive integers is divisible
byrl.

6! 8l

. e —
31(6-3)! 2/(8-2)!
_ 65431 8.7.6

@2 1) (21)6
= (5.4)(4.7) = (20)(28) = 560
9. From a standard desk of 52 playing cards, there
are 26 black cards and 26 red cards. How many

different ways can elght cards be selected If 3 are
black and the remaining S are red?

Solution:

Total no. of playing cards = 52
No. of black cards = 26

No. of red cards = 26

If we want 1o select 8 cards, 3 from black ad remaining 5
from red, then x
No. of ways = 36Cy x 76Cy
o261 26l
31(26-3)! 5!(26-5)!
. 260 261
3123 si21
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| 26-25-24-23! 2625 24.23.22.211
(321)23 (s4321)21

=(26-25-4)(26-5 23 22)

= (2600)(65700) = 171,028,000

10. A bag contains 8 red balls, 7 green balls. Find the
total number of possible ways in which five balls
are selected In a way:

(1 Iredand 2 green () 1 red and 4 green
(i) 4 red and 1 green (Iv) Al the red balls
Solution:

Total no. of red balls =8

Total no. of green balls = 7

No. of selected balls =5

(0 Ifwewantto select 5 ball inwhich 3 red and 2 green, then
No. of ways = "¢, x ¢,
- 1l !
31(8-3) 2I(7-2)
8765 765l
(B321)s (21)s
=(8-7)7-3)
= (56)(21) = 1176
(i) IMwe want to select S balls in which red and 4 green, then
No. of ways = ¥C, x C,
= 8! 71
1(8-1)1 H(7-4)
_87_ 7.654
170 a3 21)
(8)(7-5)
=B(35) = 280
(itl) 1fwewantto select 5 ballsin which 4 red and 1 green, then
No. of ways = 9C, x 7C,
S .
4[{3*4)| 1!{7-1]'
_ 87654 76
(@321)-41 1.6
= (2.75)(7) = (70)(7) = 490
(iv) If we want to select 5 balls, all are red, Then
No. of ways = °C;

"

__8 8765
si(8-5)! S1(32-1)
=8-7=56

11. How many diagonals and triangles can be formed
by joining the vertices of the polygon having 15
sides.

Solution:

No. of vertices of 15-sided polygon =n = 15

No. of diagonals formed = "C; -n

b,
i “c‘ -N
15!
21(15-2) 718
1514 13
2131 1S
=15 ?‘ls:ln
No. of tnangles formed = "C, = lsc‘ 5-154,0
N _37(_1!55-["“15“ 3
=3) (332 I“t
=5-7 13 = 455 u

Solutlon:
Let Number of sides of polygon = 5,
As No. of dingonals formed = 104

= "C,-n =104
T:-'-Z_}i_" =101

=1)(n-2
—-—ﬂtuzl:')j:” ]!—ﬂ =104
"("z'n-n =104

n-1
—_— 1] =
n[ J 104

nn-1-2) _
> =10
n(n-3) =208
n(n-3) =16x13
n(n-3) =16(16-3)
Comparing both sides, we have
n=16
16-sided polygon has 104 diagonals.

4

13. How many triangles can be foﬂned_m"‘
points, 6 of which lic on the same straightfjp»
—Eae

Solution:

Total no. of points = 15

No. of collinear points = 6

Total no. of ways to choose 3 points = 15,
o: 2151

31(15-3y
_1514nn
(3-21)1r

=5-7-13=48

No. of ways to choose 3 points from the 6 collinew p=
= ‘c’

12. Find the number of sldm
number of its dingonals Is 104, Polygoy PN
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 3(6-3)
_ 6543
313
=54=20
No of tnangle formed = 455 — 20 = 435

Wﬂwn of n club arc 10 boys and 8 girls. In
3 how many ways can a committee of 6 boys and 3
glrls be formed?

!;nlullon:
No ofboys = 10

No ufglrls =8
\fembers in cach committee = 6 boys and 3 girls
Totsl no. of commitiee = g, x UGy
. L L
6'(10-6)! 3'(8-3)
- 109876 8765
6'(4.3.2.1) (3.2.1).%
= (103.7)(8.7)

= (210)(56)= 11760

5. llow many committees of 7 members can be

chosen from a group of 10 persons when each
committee must include 2 particular persons?

—_—
Solutlon:

Total no. of persons = 10

No. of persons in a committee = 7

Since cach committee must include 2 particular persons, so
remaining § members are selected out of 8 persons.

Total no of commitices = 8¢c

__8 8768
5I(8-5)l 5'(3.2-1)
=87=56

"\'Cu-
: 16'
10'(16-10)'
_ 161514 13 12 11 10/
100654 321)
=4 14 13 11
= 8008

Total no. of tewns

17. There are 6 men and 8 women members of a club.

How many committees of seven can be formed:
() with 3 women (ii) with at most 3 women
(lil) with at least 5 women

16. In how many ways can a cricket team of 11
players be sclected out of 17 players? How many
of them will include a particular player?

Solution:
Total no. of players = 17
No of players inateam = 11
Total no. of teams = 7C,,
- 17!
111(17-11)!
_17-16-15-14-13-12-11!
111(6-5-4-3-2-1)
=17-4-14-13 = 12376
Since each team include one particular player so remaining
10 plavers are selected out of 16 players

() with 3 women

Solution:

No.ofmen=6

No. of women = 8

No. of members in a commitiee = 7

As each committee has 3 women, then remaming 4
members are selected from 6 men.

No.of ways = "¢, x%C,

.8 @
3(8-3) (6-4)
_ 8765 654
(@215 #(21)
= (87)(35)

= (56)(15)=840

(if) with at most 3 women

Solution:

Al the most 3 women means that (W< 3)

No.of ways=(3W, 4M) or 2W, SM) or (1W, 6M) or (OW, T™)

= (OC;xC)+(PC x4 )+ (° €, x* € )+ (P x* ;)

(8] 6! [E! 61](8! 6!)(8! J
= + x + — |+ ——x0
3151 4121 216! 51! 17! 6-0') L0 8

= (56x15)+(28x6)+(8x1)+(1x0)
=840+ 168+ 8+ 0 = 1016

(ili) with at least 5 women

Solution:

At least 5 women means that (W 2 5)

No. of ways = (5W, ZM) or (6W, 1M) or (7W, 0M)
=(%Cs x C;) + (8Cs % C,) + (B, x 8Cp)

_(8! 6!](3! m)(m 6!)
= | —k— || —x— || ——x——
5131 20.41) (6'2! 1:5!) (71! 0'x6!
=(56x15)+(28x6)+(Bx 1)

=840+ 168+8 = 1016
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I8, There are three sections in a question paper; cach
section has 3 questions. A student has to solve all
S questions, choosing at least one question from
cach section. In how many ways can be student
make his choice?

Solution:

Possible distributions of questions

Sechion-A Section -1 Section C

1 1 i)

P frd = | | =
P o | s | |
—ra e ==

Toulno of ways = 3(°C, x "€, <7€,)+3(°¢, » '€, <" ()
= 3(3x3x1)+3(3x3x3)
3(9) +3(27)
=27 + 81
= 108 ways
Hence. the student can make his choice in 108 ways

19. Using a cryptographic system, a password is
generated with 8 characters. Each character can
cither be a lowercase letter (a-f) or a digit (0-5).
How many passwords can be generated if cach
password must contain exactly 5 lowercase letters
and 3 digits?

(a) With repetition allowed.

(b) Without repetition.

Solution:

Password length = 8 characters (5 lowercase letters and 3 digits)

No. of lowercase letters (a-f) =6

No.of digits (0-5) =6

Formof password: S0 20000 ®

Out of 8 positions, choose any 5 to place the letters.

No. of ways = #(s = 56

(a) With repetition allowed:

Total no. of passwords formed = #Cs x 6% x 67 =56 x 6*
=56 x 1679616
= 94066496

Unit 7 ) Permutations and Cnmbtmh‘«
—

() Without repetition:
Total no ot passaaonds tormed By Py s APy
56 » 720 120
RRETIN

20. On Defense Day, Teacher | mmpllﬂ_nmm
distinct national songs, while Teacher 11 Prepary
a separate st of 10 different national songy (v
no overlap between the two lists). The pringi
needs to select 3 songs from Teacher I's u“‘““
songs from Teacher 11%s Jist.

(i) the orderisequence of the sclected songy |,

important.

(i) the order/sequence of the sclected sonpy jy e
important.

Solution: B

No. of national songs prepared by Teacher-l = 19
No. of national songs prepared by Teacher-1l = 19
No of Selected songs = 3 from Teacher-1and 3 from Texhey
(1)  When the sequence of selected songs matter
Total possible ways = Py x 10p,
_ 10!
- (10-3) " (10-3)
_109-87! 10987
= ___71_,,___7I___
720 x 720 = 518,400
(i) When the sequence of selected songs does not majer

Total possible ways = 1€, x 1°¢,
=(1%;)?

NEEURY

. [3!{10—3)!]

) [10.9.33‘!]’t
@21)7!

= (1034) =(120)"

= 14400

Formula Sheet

| 1=[n= 1 ifn=0
- TR n(n-1)(n-2)..32-1 ifn21
2. -P':P("'r)=(nf,r]1 whenrsn

3. Permutation of objects not all different is:

n! _( n ]
mtnbnl \n,n,,n,
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’.—-t"":l'_'_\\ hen clockwise and anticlockwise arrangements are considered diflerent
I
so ol dustinct crcolar permutations is (n 1)

Case I When clockwise and antichckwise arrangements are considered identical
(n-1)
s of destimet carcular permutations s )
) n' p r . .
‘ ((nr) — { Y ’ 7 v K
‘ L, ( rifn r)! Y b € -"C.

e
Multiple Choice Questions (MCQs)
[ Exercise7.1 |

For# patural number n, we define the factorial of n as:

(Anin 1 (B)(n-1)n-2) (Cyn(n + 1) (M) nin + 1)
3 plm s====

L (mi (C) -1 (2

' r 10! i al

. Simplify form o ? sequal to - ---.

(A 70 () 620 (C)s20 (D) 420
s B

(A 24 (B)-24 (o (D) not defined
¢ Factorial form of (n + 2) (n + 1)(n) is = ----
- n+2) (n+2) . n'

(Y (B) = (L)W (D) (n+2)

Exercise 7.2

6. Anordering arrangement of n-objectsiscalled o -~~~ -

(A) permutation (B) combination (C) both (A) & (B) (D) none of these
1 *Prequalto ===--- ywheren, r> 0.

lr\\% (B) L (©) |n=r ) E%E
L With usual notation *Py cquals -----

(A) 160 (B) 260 (C) 360 (D) 340
9, Number of siznals can be made with 4 flags when onc flag is used at a time are:

(AN 'Ce (B)'C, (©)‘C (D) 'Cy

| Exercise7.3 |

10. The number of permutations of word PANAMA arc:

(Ay1o (B) 60 (©) 20 (D) 120
11. The permutation of things on a circle Is called = = - - -

(A) combination (B) circular permutation  (C) both (A) & (B) (D) none of these
11 The number of ways In which 5 person can be scated at a round table are - -~ - -

W (B) 3 (SR} (D)5
13. Number of ways of arranging 5 keys in a circular ring is === - -

(EYRL) (B)12 (©)6 (D)s



