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o i) = i Doty of the word “RAJASTHAN"|
(vl 11, 2.5 10 v 11 v s a makural number and divisoe of 10
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& Wniee the set of all vowels in the English alphubet which precede 4.
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1.3 TYPES OF SETS
BUPTYBET A sl & mid iw b ompiy or mull or poild st if if has mo element end @ s

K drreted by
In Roster muthod, ¢ 5 denoted by | | .
- mﬂﬂhulmﬁhﬁmﬁ i the staterment 1€ A bs ot

RISSTRATION | fr& R:2" = 3w s
RivSTAATONS [re -5 < st -
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SETS
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rapher o (s
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sy matieral mumber o i called an infimite st
JLLUSTRATION & Each emie of e -.'f::wluug arde s o frake st
(i) Set of rven matural dumbers lews o KD (i) Sel af soldiers mr Indiar apemy
(i) Set of roen preimee sartoral monbers fiv) Sef of all persores oo dhe sivth
TELUSTRATION T Cack ome of te flkiring sels i e irfarile ser
() Sed offall poirets én @ phese (i) Sef of il Iieves i i plame
) fra R:t< <1
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e, nik) = mi#)
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BRAMPLE 1 Which of the folloang st are cmpiy sets 7
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fil} B = |v:x b aneven prive nomber|
i) C = f[rid<y=5 xe N|
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- ﬁlu <5

.l Berel)

v .'q-iu Rix'- &+ iz —6=0)
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h:iﬁ;hhhmm

1 5 m letter in the wand
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e sets given below, pair the equivalent sets:
I"-ﬂ.p.g;r.l],ﬂ—hli‘l‘lrﬂ-ﬁh & Lol
of sets equal T Give reasons.

i} !'hm.hlr.:n-hhdfm“hq,
- - letter of the word "WOLF™;
h:inuudu-mmm
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ol 8= (1234 C= &1 D=(L124
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It doalleiows W hﬁﬂnd-ﬁmum st
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Jui5:Se Al
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L B2 2L 30 12 ) and 1], 2,0
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rﬂ*m-mm Lol Te. lelih
PR tain ) comsists of 4 elemenis L. o [PERP)] = 4
xat & set harving m elements has 2 subsets. Thensdore, if A 1 8 himte st havmg
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— ANSWERS
10 23 an 1% S %W @e iy 12
e 7 M0 (490 ()00 & (016 (W

A @R W 0. 4 1L (§) 600 i) 250 (ki) 150
AIB B 20 ol W W) 1 fil) 3 1% 1

pe=— : HINTS TO SELECTED PROBLEMS

T WAL BY= A} + niB) -1 (A By = i) = 26

. i'i.l. —Ey=niA) - AnB =niA- B =16
i} B " ] —l{ﬂ-l‘ll]ﬂn

Land B denote the sets of persons who can speak Hindi English
. Thien, it (A L B} =950, m{A) = 750 and m(H) = 460, b
EYy=niA) & BiH) - m (A B) = T50 + 460 - 950 = 280

Equired aumber = 1 (A - By =miA) ~ m(A r B)

'

: lﬂ.'!-'-ﬂrﬂ::-ll- (A = a-‘.ll-.'n...u.
= .ﬂ,_{jﬁ%}.“:h";‘ mAY 1
A+ ¥ - mANE)

R
)~

Lt i




| i

prre N, i muldtipde of W oand B=1x v o Nand 1o s multiphe of 5
“I'-w 3 i 5 ehemsents respectively, Wirile the miindmm

_ " that A Ll can have
A - ﬂ_‘."'u.umdn fre C:0* = 1], them write A - B and 5 - A
AFA ‘ape Pwo eets such that 4 C I, I]im#l'lmﬂ' A" ir vewmns of A anad B

-": ]hhunhhrh;lud?ulﬂuﬂh respoectively. Then write the
3 e o elemends that A o B e have

: ‘h.-ﬂ:p = -JHHE Rland B = 5y iy==-u 2 RL them wite A - B

'ﬂ'- ,}!jil" re Kand B=jix, y)rp=a Fora M then write A = B
F A wrdd § o b setw wach that o (A = 30 8 (8) = 25 amd m LA o By = 40, ey

u LILTR
:‘ 1 e twen st such that 1 (A) = 115, 0 (B) = 326, 1 (A - §) = &7, then write
ANSWERS
.I.-‘I A fxiae Nox bsamulbisple of 15} b b
7. 1 A # o o 1|

MULTIPLE CHOICE QUESTIONS (MCOs)

el @& id} riowue oof e
WO et i P sarme undversal set. Thm, 4 - i =
Ty A i ) AnE (d) nore of these:
win of a st condaining n elemens s
Ay 2 -1 w (dy 2
Aand A A ALl =
i, L
e ) o i) nome of e
ediada l Hl’- 2 41, then
A ) WA fcy FeA ) mone of fhese
w ol Aund s
= U ) (A ~ ) is - A)

l b WA By = A Ay -
ot Aw (1,2, and B (3,4, 5 is

o WLZ4s oy i) 1251

by 2 ke 51,43
RURLS £ ) - Ay n

SEENN W AumnAnm
il mh!h iy
; AN A=A m




-'_ﬂmmd T
B 3 fch o4 iy 74 fe) A7

175 students the lollowing data shows the number of students opting
. Mathematics 100; Physics 70 Chemnistry 43 Mathematics and
30; Mathematics and Chemistry 25, Phiysics and Chimistry 23; Mathe-
i!mhw Chemistry 14, Hiow many shadents have oftened Mathematics

(b} 48 © i 22 e} 30

ANSWERS

3, id) i fa) & (d) B (b) 7 ) B fc)
mﬁ}-ﬂ'l Mefeh 124 1) W0 18 g
' W) i ) g B B

SUMMARY

' d‘n single sement I palled a singleton set.
uﬁ difinine nximiber of elernents is called i Finite sot, otherwiso the
inﬂuﬂ:ut
m:uﬂuﬁr-ﬁﬂ it called bts cindinal number or order and
-ml:l.. !
.‘ﬂ*ﬁlnﬂdumlmemrﬂnumummn

ﬂluhlnhm!lzll i every element of A is also an element of B

0 =25 B is called the closed faterval . 8]
a <1< b iscalled the open interval u, &)

li:-:llhﬂlhd the semi-open or semi-closed interval Ja, by
: l-t.tFH s called the semi-open or semi-closed inter al {a, b

_*ﬂ-ﬂlhﬁﬂm&ﬂlmndwhﬁ‘"
ﬁﬂlﬁmﬂlhﬂﬂhﬂﬂdﬂumnﬁd A and is denoted

whdu!
"Irunl or 1 &

..Emﬂimshhmmn chements witich
h At B and is lesuste by 4 iz yr-

t _ ~ B
g___ A6 A and xe B
%:m-unundlhhmnmmmdm:uﬂﬁm

A8~ xixe & wnd ve By

—
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_: ¥ il '“mmﬂnm-qlnmmmm#rﬂrmumrb
-'.“ ! wie shall giudy one more operaiion which & krawn as
i n proctuct of sets. This will finally snable us © intraduce the conoept of
FRED PAIRS
1 o hﬁﬂ'luﬂi&ﬁl‘nh‘brﬁmpmaminrw* wadsy
A wnad B are any two sets, then by an ondeeed pair of glements we mesn
any pa
In that ooder, whese s A >o B

vl i i T i T eyt remenis. The oty of the fun sl
7 & mporiant anl by New clrmemts need ol e ditimgt

__ " T puasition if & point i a v desirmsional plane o car e cerd it

.”.-.--- -ﬁ.whmmrr 2 2 A0 e §1 2
PAIRS:  Thoo andered pairs ay, by ) amuf (s, b ) e gl

b b

o P A

ﬂhﬂﬂiﬂ.“.\dﬂ Tiw 22}

Al _11_1,. m*flﬂhfﬁ'—li Bl =1,

-15',_ e iaed Lyl -ﬂurdudmdp-h.whnw

: .-iﬁ* Re-1.3

ﬁ,lfq

RODUCT OF SETS

o ﬂ‘ﬂl‘! hﬁﬁlhmmm-mm o &l e
lﬂllllﬂﬁmmlflhﬂ.:ﬂirldﬂu
' Biaw A and be o
_ hmd:l-.
N3 WA= et 0 11,2, e
""-:'E&'&"’ "“f:: W0 2 1, 1 T 6, 1, i,
o ML L6 2, a2 s



Ofil OF CARTESHLN PRODUCT OF SETS

v non-wmpty scts. To represent A = B graphically, we drasw two
i stilar Hines, one horizontal and other vertical. On the horizomtal Lne,

A of st A and on the vertical kne. the elements of B 1fa e A,
i wertical line through aand a horizootal live throwgh b These two line
ﬂhlwlﬂdi will denate the ordencd pair %, B). In this marmer we mark
i o mch ordeped :|:|m'r in A= f The st od p:.ln!l'l s obtaiped
Mﬂmﬂr as diustrated in dhe I'l.:||J|.'|'|ul.ri.|'||:'I E!!..:m:p[q:.
ON A =(L L3 and & = |2, 4|, fimd A % B o sfow of grapisically
Clemrly, A8 = |(L2] (1 4). 22 (24}, (3,23, 4],
graphically, we draw two perpendicular lines OX and OF as shown
we fepresent the set A by three paints on OX and the set B by two points
qul[ﬂ iirepreunh':d Ir].' the s Fnin‘hl.l.rl shown in F'a]. 21

(Y41 2 44 3, 4)
- - -
Ll * []

L3 Zann

a5 .. Fg 2.1
NC REFAESENTATION OF CARTESIAN PRODUCT OF TWE SETS

et A x .ilh;rpmnw diagram, we ficst draw Venn disgrams ropne-
d B ome apposite ta the other as shown in Fig. 2.2 Now, we draw line
from each element of A and terminating to each element of set B

S AL Nand B = o, b), then following fgure gives the armmw diagram of A x .

A ]
e
_-- C——
| |
_Fig2g
~ WLLUSTRATIVE EXAMPLES
AUALITY OF ORDERED paiRs
Awndy, if ¢+ 3,5) = 6, 25+ y},
_nl'.-:r!" pairs




s A = [, 1)1 28 + b = 5,0, b6 W]

e gk of edered pair
‘diomrtes e set of whole numbers (non-niegative integers |

Qs b= 8an]lmb=2a=

5

T= e ]
I given by the above relation are sot whole numbers
0 55 (1..3), (2. 1]

entre in ondered pairs in A = I

t ﬁhﬂuﬂ“ﬂﬁmmﬁﬁﬁuﬁlﬂmﬁ pakrs in A = 8 and B & the
[ = (1.2,3|

A amd B be b sels ench that A s B romsesds of & elermenis JF fivrme ofemen
), {2, 61,13, 6}, Find A x Band Bx A

Z--'r

1 ﬂ,'ﬂ.ﬁ,ﬁ].ldﬂ ) are elemerits of A = 8, if follows that 1,2 2 |.|1-
m-‘.ﬁ e slements of 8. Ik is given that 4« 8 has 6 |.||.Illr||‘

* "‘ nl- m:.:n-ual = 0, & (1060, 42 4, (2,6, 73, 43, (3, 6
-ilt 8 =123 = (4, 1), (4, 20, (4. 30, (8 1), 06, 23, (6, 3]

procduct A x A b 9 elenents amoing which are fourd (- 1, 0) and
dlﬂmum*ﬂngdmwmm

___fLﬂjld:dnﬂ:u 1E A% A Therefore
@ AxA = -10¢eA

AN - 1A
1 'I_rl A

n

; thhummnwﬂm;nﬁmrurm_: o bed
;hﬁ-mﬂ.ﬂ.‘l] e, Zyare fn A x B, fimd A and 5, it ik

exactly three elements. Hence, A = [-1,0,1).
g e 23, (b, 30, (, 23, (4. 3}, (e, 20 are elements of A x 8. Therefore,

dee Aand2 3¢ B
!q'.il.'rn!uﬂnm ]

ﬁﬂilil.mdllmlindllwbtdﬂ}
Sd8Dand n(f) =2 = B =123

AND DIAGRAMATIC REPRESENTATION OF 4 - &
-l‘l L3 djand 8 = ﬂ,!l.ﬁwreﬁﬂrkﬂhuuugﬁﬂuﬂ;gw

iy Bxa

() 4xa
ML 21,35, 0,2, 3.3, 4,20, 4301
e : xjmuly wfﬂhuﬂul'ulhwmxu_u



_ } Fig. 25
ot 'tt...'..ﬂ-ﬂ = |, yl represent it fallosnmg preodiects by areme dig rame
. () WA i) AwA {lvi B=B
$ 3. 50% b | = {(. ), (0, b 0, %) (3, 9 45, 7). (B )

Fg.ar




i

by sets, B A« B s o non-emply sel al ordored pairs
: tye !ndy-e-ﬂ-
iﬂﬂ,ﬂ,ﬁm.ﬁn{ﬂﬂﬂll
! ﬁm.ﬂh.ﬂ-r.ﬁ-
& d B=[1,2 3, represent following sets graphically.
| BrA (i) AxA () Bxd

ANSWERS

: i) x=2,y=3 2 x=ly=7 3 (~LE 2350
"___mﬂ.m.m.m 9. 20

1,3 0 10, (2 3} and Bx A =101, 10,00, 20 (3, 1), (3. 20

1,40 (2,312, 4,03, 9, 3. 4)1.

) {1, 4 (2, 2), (2. 4), (3, 20, (3. )1

10 (220 42030, (4, 1), (4. 2), (4, 3|
AL, 20 0,30 (3 022 @30 (3, 10,03, 20 (3
2 2), (2 4), (4, 2, (4 40}
1 A) = 1(2:2)]
0, MAXB) A (BxA) =9 10, A={ry . B=11.1
31,2040, 3), (1, 4), 2.2, (2. 4), (3. 3), (4. 4)]
==, -0 - 0= 1, 00 =1, 1, = 1) =1, 1, 00 00, - 1, - 1)

=111, 1~ 10, 1,1, )

i) F (i) T

' "'E,:u..nJ S0 1L EL 2 1, 1 2, 1, 20,02, 2, 1), (2. 2, 2))

SULTE
i b0 abedy pome resalis on cartesian product of sets which are

[y det.]
[by def. of union]

. .inr{t,i} EAXC = o b) 8 (AxB)uiidxC)
UG CiAxBuiA=D)

An arbitrary element of (A % ) L (A = ). Then,
'_-!#H!]UH Ch o= (x,¥)e AxBar(y, VieEAxT

dya Biotixe Aand ye C) = reEAandiye Horyie O

ﬂ_ﬂu._fi = nyeAdxiBug) :

; €)c Ax(liuC)

.miﬂfhll-"! AP C) = (A% By L (A %)




ﬂﬁﬂ wACiAx B iExA)
gerent ol A = A, Thim,

ilul- e AMdbeA = e A be Aandine A he A)
Lhe Mand e A.be A) F-ACE .nbe Amabe B
'.-". A Bhand i, b 6 (0% A)
M s ﬂ-l}nthﬂh
%A AXTCBxA)
f X -'.ﬂ.“ﬂu'l'llﬁﬂ‘ﬂ:l
"nlhwmitqfcllclﬁrm"lﬂff
) e am arbitrary element of A = £ Then,
Aut--iﬂnﬁlll’.‘
e ad Band b C
s (B @ @InC

L _ﬁ!ﬂl’t:ﬂ.pﬂ fhat ACoh=D
Rl ] m'ﬁﬂiﬂdﬂxf Then,
: i‘.'.'- gg Aand b C

pmy sets A, B, C. D prove that

ALEXD) = (AN C)x (8 D)

: ]‘_-u-ﬂnmrﬁmm- oof (A % ) 5 (C m D). Theen,
':l-l‘_l:_l-:l_f"ltfiﬂl-itt.h!iA:.I-rldqﬂ.h]l:l'."-ﬂ

i & C)and (he Band be [

'.._ﬂudh BaD = (e (AnCys (8000
. =M S AN =B

YD S = B x D)
e ol lm-[‘.ﬂc‘].ﬁ{lﬂﬂ‘] Q-E-D
it _“#HEMMHIF}F%EFH.-'u--;ﬂ.-ﬂr_u:|_l] i A}
Woee sets A. B, T prerw aat:
AxBriA=l

BT = (A1) (A %)
-I'HI o -"-mﬂm

[ty Die-Motgan’s law]
= AxBAC = (AxB A AR

[See Theorem 1]




| ___-#&nm&:, (3, 43 (3. 5), (3, 8)
51, (3.5, _
Cy=1(2, &}, (2, 5), (3, 4), (%, 5), (2, 8}, 43, 810,
ZRAL, 30 (1,40 02, 2, (2,40, 3, 9, 4, 4))
41,03, 411 Ty T, 40 02 4L 13, 4)
Al {1, 59, (1, 8 (2 30, (2,8, 42 5).02, 8). (3, 3), (3,4}, (3, 5, (3, 0]
AL A (1, 501, 6), (2 3), (2, 4), (2, 50, (2, 63, (3, 33, 43, 4, (3, 50,43, 64
- = HINTS TO SELECTED PROBLEM
mmi A} miB) =5 x 4 =20. From theorem 9, if A and E have r elements i
thet (A%B) and BxA have n” elements in comman Therefore,
BxA)asi=g.

h the sets of all mabe and female members i ihie royval family of
ngeboms, Clearly, 4 = [Dasrath, Ram, Laxman, Shatrughan, Bharat] and § -
‘Sumitra, Sita, Urmila, Shrutking, Mandvi|.
hﬂhlﬁﬂ “was husband of” then the fact that Dasrath T
%, Kaiksi and Sumitra, Ram was husband of Sita. Laxman was
ik was husband of Mandvi and Shatrughan was husband of
3 . i e u.-

Duseath R Kaikai, Dasrath & Sumitra, Ram R Sita, Laxman &

Hlandvi and Shatrughan & Shrutkirti

KaLsrakm -.x"-..
Raikal *
Sumairg II'
o)

kimin ‘f
Mard v /

Shutkiti "

; .-immli'lnpnhufmm wirkhe the d ;
8o be written a5 4 set R of ordered pai:::::-:: T

oK e (Dassath, Kaikai), (Dasrafh, Sumitea), (Ram, Sita)
Urmila), (Bharat, Mandvi), (Shatrughan, Shrutkirti)). %

i of this M_—l.h hhm'l of an arrow dlagram s as follows:
-'fi‘ﬂv o from set A 1o st B Kives rise b a sabset

s S |_i_ -mng, we may doling a mekakicn s folfoivs.

o



e can be describned an follos:

B 1|
¢ .__#:.IEJLHE l.lndlr-r;r

e '-.h_ﬂjnﬂ pousible 10 express every felafion from set A 1o set 8 o
% o i, For El.lwh. the relation K = [(1,00 00, e, (3 By From et
{ 23 4) toset B = [a, b, of cannot be described in set-bullder form
AAM  In order bo represent arelation from set A b set By an arow
o arvows from first components o the second compenents of all
gk bo K.

Lo In this form, the selation B from set A o oset § is represenied by
‘dots in the Lattice for A « B which represent the ordered paies in B

= A (=, = 0, 00, 41, 10 (2,40, 43, 99 is a eelation from

B0 101,23 toset B = 0,1,2,3,4,5,6, 7, 8, 9], then R can be repre

R
:.__:'-I:_ ® m*“"‘“'lillﬂﬂhnlhraﬂui.llﬁm;

Koo Orderad . st components or
RO e o T DSORINgG t0 K s called the domain of R, while the

o coordinabes of the ordensd palts i R s called the range




'--'1. ¥= !E;—! =44 L{24he K

::-.-_ r- % = EEA ok r".ll-ill & R

Foex=6 y="o2e o weR

'-"-3'_..._.,‘ r'-}% =T = (®1&E R

I—’!:_':u.-“'.l' LA 2B = B = 2034, (2 6 {0, &)
DomR) =2, 4,6, ] = Rarge (R ') and Range (¥) = 4. 3,2, 1= Dom (1)
ILLUSTRATIVE EXAMPLES
G WHETHER A SET OF ORDEAED PAIRS AEPAESENTS A RELATION

;‘9".2-31.-! = 4, 5,41 ml:-in'nﬂhﬁ-‘!m-m_'.r dor netabiomes frome A fu BF Crew
" ory-4 me

2, f_j" '_dtﬂ'--’ﬂ-ﬂr-ﬁll 4 R’y = (1, 5%, (2, 43, (3. &)

Ry= i1 ML L5000 B0 62 60 O 4N (iv) By = 4 2042, 6005 1), 2 4

inl lanrly, By © A = B So, it is & relation from A 1o B
sarly, My A x 8. So, |1 i a relation from 4 o 5.

AT

_' 4 =B So it s 0 relation from A w0

Hiee 1 m‘.'ﬂuhm.ﬂhl-&hl*iﬂ mot A relablon foom A o B

 OM DESCRIBING & FELATION AND TS INVERSE A3 & 217 o

 piNDa T oy CRADERED PAIRS AND
L on R ixefined from aset A = (2 3,4, 5000 s set B= 116, 7. 10/ as fillerms:

i e ,‘IF-IH.H#MF*FSHMHH downarin asnd

B i
@ divides . For the elomwnts of the giv i
'f k26, 1710, 3/3, 3/6, and 5/ 10 el - vty
L ."!_t“]ll.rllliﬂ.t.’r*!qlﬂlndls.lmeﬁ:.
: w.p. 3. (3. 6), (5. 100,
1= {1, 3. 5) and Range (R) = [3, &, 10},
0, 6.31 (8. 30, (10, 5.
0 e Hlwn " fram A = 1, 2.3, 4. 51 t0 B = |1, 4, 5, swite doww

ol pueir Formegponading o R Fisul the incyrse of B
Ve that (x, ) & R x <y, where 5 = Aand ye B

he given sets 4 and B, we find that
T Bl<d 22834 3<Sandses
WLS)e R Q0o K25 RO 4 R (5 5e R and
Y _ . 3, L5ek
i SLAL 5 2.4, 250 0040, 6, B, 0, 591 : A

R - 0 (5 00 0 20, 682, g, 05 8, 4)
= iy ze Bye Aandss



rl'i- L2 %45 Range (R} = (L3 4,58
ﬂm‘l hinms i rvieran B brievers b st [P and O Wenle ik relebunr
"'}i&' 1 il Rosiler form.
.i-u#nn‘w’

ﬂ ' We have,
R = 9 3), 09, -0 4, 4 - 2 35, 5), (25 Sl

ol froem 1, that it conmists of elermeits (5, y), where & s the square of i e

3 relation & in Roster form is

I 3 _':J'-&r,h"-" re P yell

\

4 25|
hri-a.-:.:.:.m
e etarmple, dhe gy’ of relafion B is st sone as the sel O The st O

I RESULTS BASED 08 THE DEFINITION OF & FELATHOSN
I-nd-m i () defined by
W e Qimd 0 —ba )

eQ
i.nul
and (hcje R o= 206 &




J &, we have

ﬂ'ﬂﬁ‘-i
e by 0

"_'ﬂ.'rll

'I.

B
?

18R = 1y in divissble by n
= = = Anfor same k£ £
= p=1=[=3}n
= y - 1 is divisible by n lode = =de Z|
= (y e K
¥, | |‘- l;l;.rli Rhulli,]-t?..

&R = r-r :Idhrhiﬂl-hyu = r=yg=inforvomeds

=

o EXERCISE 2.3
| hii.!.il'h'hh:h of the fullowing are relations from A 1o B ? Give
tof yuur answet
4 5, 2 (i W1, 50 (2, 61 (3, 4], (3, 63)
315 1 fiwh A =i
e fronm a met A = 2,3, 4. 50 b0 set B = [3, 6, 7, 10§ as follows:
iryle Ressis relatively prime o y
LA Pﬂlﬂﬂﬁlﬂrﬁhlhdmnhdmw_
P e mhlmlm-ﬂhnh.mg,gmﬂ

ek o iiy
I‘mdmmmmmhmﬂ 1

' ,:':'.iﬁl'ul:"uuchih .
030, (2,34, (3,21, (5, 4)) i
Y8 N2 s lyaB)
hmmmhﬁmmmw;q 1
w 'T:‘h_ﬂm
e et 34,5, 81 b0 the set (1, 2, 3) didfined by £ =
'h#“-l’i“ﬁ-ﬂ'“ﬂﬂﬁ.ﬂllﬁ?;;hﬂ,




£ defined by
i bE Zoa- i an integer] INCERT]
: 'mdr.lq:l'n-tﬂ.
liﬁtild-llﬂﬂb} fhisrule (g, M e By = 14abs0
e 1 "-i'hﬂ”hﬂ! Ry =, cpe By lis not bue for ol b,od R
'T_": pelation on N« N defined by
ml’: o 4if = b forall fm by (e e Mo N

a, [y b all o by MxN

vy = (e, d) B 0 o all i, L el e M =N

jeo i) and e, Y B §e, P (i B Ko, F) focall fo, B e ), e, Fhe W
ANSWERS

it i pelation from A o 8,
ﬂutn!.ﬂ.::l!‘muh.nhﬁmhmhlhtﬂ
';- ';yumm.mnaumnuum.u i
X bt from A s B,
23, (270 (3 7h 0 100, 4, B, 4, 7). 5. 30 5.7
S L 205 (05 30, (1. 40, (1. 5, (2 20, (2 30 (2 4), (2 54 {3, 3, (3. 40

514 14, 5015, 5
RSN G 1L 63 100 10 05 10 (2, 20 0. 20 4 20, 15 20 €3, 390, 4, 30,
(4. 4), (8 43, 65 5
"= LI XA S| « Range of K

-@.'ﬂnhaunnmw
K™= 3,2 124000, )

f:'-ﬂ mmm

ﬁ_lﬂ-hlﬂ

R R S (2 T (32, 63, 40, 2080, 570 (4 3, (4, 50, (0 T, 5, 20 08, 30, 05 40
Ra B ﬂrﬂhﬂﬁﬁff AT 3 (7 AL (7. 50 7 . 7. 7Y

1, (. 03]

5,150, (0. 12} (6. 180, (5. )
”ﬂnnm Flalpneaos s ie
- i =0 1.2.3 4.5 Range K = [5.6,7, 8.9, 10|
Doma ,hn.u.nnmn-m.rmuﬂ

I .!-i‘I.I.LIL K=

)i n""T

__'_-_.::. ain ‘lﬂ. “h-d-R L2 RangeS=10,1,23.4)
Fr LD - 230 =24 (L 00, 12, 10 3, 200

el WHNe (g No i) No




e e - I’-Hi-hrm = A% 12

y :tilprhuuuﬂ.!ﬂhﬂﬂunlﬂ & |02 80 03 27 05 1250 0. 34
.‘* R} =12, 3, 5.7), Range (R) = (8,27, 125, 343|

,%& hﬂ.r-‘.utl.m-. 4

) = (1,23, 41 Range () =

im-:,:i.m,:m.,n,n,mn.im.zu
painn (5) = 3.~ 2.-1,0,1, 2. 3], Range (5) = 0,1,2.3.4]

*’:W and B has 2 elements. Therefore, total mmber of relstions
A 0 -H.

No, because (21 K.

pe(d.2)e Rt 2418 B
st (36, 41 € Rand (4, 2 e R bant (16, 2ie &
anmm:

asfladnon



i

and R = a8 | @ =4 | S50 be Al Then write R as set of

g e =y R
1

g,'. 2, y=0r - 4. Wia. - 2 and {4, ) & K, then write the values
H..H. =33, ...} then write the lmear relation between the com-
; pmnf relation B

pl&hluﬂnﬂ

h’.y‘d H’!-Hy = B, then write the domain and range of R
v sets such fhat m (A} = Jand mif) = 200 (10 0w, 20, 6= 1) ane

x ~y b5 ocid]. Write & in roster form
ANSWEHS
2 3% A Domaan (B) = §- 3.4 3|

E N85, 000,10
Y a=sLhs £t
I:E.:n (5. 23, {5, 4l

)= 0.1, 23, 41 Range (%) = 10, 2.4,6,8
Bl 12 R o= (L), (1,60 (2,9, (3, 4,43, a5 (5.4, 05, &)

MULTIPLE CHOICE QUESTIONS (MCOs)
allrmuice i s of e ol
B=RASLC= 25, then (A - By = (B - Oym

H'LHH#

18,2, 11,5, 42, 5) ) 11,4

id) mone of these.
"ﬂhmi"'n-l AA 58, T.E;“Ei"ﬁ.ﬂ.b}':ﬂrt—:-uh?r.ﬁw

.':-:_,-'ﬁ. ﬁﬂ-ﬂﬂi %3 ) (3 1), 06, 23 19, 3]
&) (3, 9] {dj mwine of Ili'u.-l.:

) (L3, 62 53, {3 35
_'" id) none of thess,
_'h_t_u.a.,nuutmnhmﬁm.q t B defined by *x b greator

bl |4, 6,9
4 id) mone of these.
DAV 2 12l el n 2, e ot of i
ﬁl Hr'-i.-—zl
i) none of these,




. -
..: 'l“l.umllﬂ
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== AsB=-As(

o B e A= B
i"' (WA = A (e A

I.llﬂ" MAxleiA=C)
ﬂm" = A Wy (A = O

b o AXC = B = C
o v mwtn. A redatien from A b 8 b 8 subsert of A <

- h_hﬂ-ﬂlmmh I™ relations
i Ao
hﬂ:l--ll.ﬂ-
rcfay)n K|, Range(K) = lyiix. i@ R

:ﬂnwﬂhm--ﬁﬁma
wo st and let K bor & pelation froum set A o set B Ther thae o over af K

¥, i3 velatson froem 10 4 and i defimed by

1w e R
g R es huje K
_-_h-r.r'u-u-m-n_unm' Y

L s
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,I-ﬂihilrnh#ulﬂhtﬂl.hrﬂhﬂlmmfhﬂmulr 5
[pnp—. Sy ket ol 11
j .--r ““F‘h:.t—-—““m‘r.."l“"jﬂlbl'«lll
#rhl-lu.f.-d fy det P thors froen A So 1. becius ruder 1y amd f,
d i A s dmsccianind o a8 sk sleent o #

=
Lt

G

r. Fg 33 Fig 34

. | DESCRIPTION OF & FUNCTION
. .':'f':-m I!‘j__hl Pumcion much Byl e st A copsias of @ Geie fumbes of sberrenie

LS Ty linting U walues which it attaims s diereed possts ol (s
-‘\t..-.-." WA= -1, L N sl B s e et of peal reombens. 1Ben @ Pamction
1A= B oas e demcriboond o f(~1) = 3, Fil) =0, f ()= 3/2 and 111 =10 Ly o, A an
it .‘:_.__,3 “hhﬂ“hl‘bﬂuhlmﬂnupmm i i (angien ln

i aby gererally described by 8 bkirmula For ssample 7 + & ghiwny

o

N
A8 2 A9 DOMAIN, CO-DOMAIN ANO RANGE OF A FUNGTION
- Laf: A hhﬂlilﬂlhh&mdluﬂh-ll' « rwrem as e
- J isf wherrarnis s vl f (
el Ilr'-:"h < mm of Adn s o the 16 gn o P image
C o E TR - Al = |y nw A) = Baoge o |
f ‘. I|. . _-.]:I .H: l-l
W wyreine 4 WY Lt A » 2,1, 1 2 om0 1,2.0,40, 5 0
L B L R S aralefin e o
by = PR ER e, ety - e 0 1 o
; 2. il LT R PTG TR
o o ot - Ih"-_ﬂﬂ"“ﬂ-—ﬂ#l S F A s A piven by

Al

LT
¥, fhmad AR L0 30wl v (f ) = 0, 14

WATION 1 Comuider 4 rule' f00) » 20 < ) g crmpnty of N ¢
: ot o mittnrad
Ay -_."'..u ‘I'h-nhﬂ.mum;m N ot bl becane
o L] htlﬂl““hﬂh##h’

| ‘ _.I Eﬁ”h-

" i
i g
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) : ' e - . aAppLE Y Expreas o ris s sy of arderedd paies anal determine their e
FrA— '_ -t:’ﬂ: ﬂn .-h-l-—! 0,241
5 _-tl: wherr A= |xize N,ogil,

f e .. . it bt v +_” s
' o = s 1= =T+l =Sand fil}=4 ¢ 1=17
'I:r.ﬂ:ﬂ ¥ e Als -1 2500, 13 2 50 64170

SO e - xi=2, gielxi=4 FM=2ndsh gdi=1xd=§
3= % Y, = & §)=2x5=10, piE)=2x6=12, M w2x7=14 gl)=1x8=16

f9=2x9=18 and 5(10)=2x10=20.

= i, gl cw e Al = (1), (2 4103, 6), . (10, 209).
olg=giA) = [glx): ¥ Al= (24,68 10,1214, 16, 18, 20,

i=1
1 sdr-2=0 = (ed@-N=0 = 1=-11/2
and gix) are equal on the set =2, 1/2]
: 1¢nun,:;g,5;nmumhrﬁm“whmw
: watues should be atigmed fo camd B 7
= #‘“:ﬁhﬂ pairs in § have the-same firsd component. 5o, ¢ 158
vl £1) = 1, 930 =3, gi3) = Sand glH) =7
+f
'L l.ﬂﬂ;ﬂll.'l = a+fi=1 and 2+ fi=l = a=Lf=-1

:-.,"Hﬂ.ti.tllll-l-kl.—iﬁmimmmun:; ¢ R i

y A1 -240 (=00 -0-2= -2 FH=2-2-2=0,
'..' ""I-J_:]-B, :ﬁ - 3 T
4 : fﬂunu fiB)=8"-6-2=38 and fill}=11"-11-2=108
= W10 FO0 2 FISH 8, F1L
_‘ = 0-2 1828108
=1= 8, but —1efiAL 5o f(A) =B
FEFER — R be givon By f(x) =% + 3 Finad ) (2 £ () = 28] (1) the pre-droages




fow sl £ & . Therslore, pre-images of 1 s rational numbers Le
L5

 of every real numibet which is nat rational
= =S¢t of irrational rumbers.

s K e such fhat f(x) = 2", Liglermine
@) f:fin=1 e} meheierfix + y) = fix) f () holds.

mitivy for weery 38 B 5o, fixy=1" 5.2 positive real pumber for cvery
F-'ﬁumlnmr.ﬂ-unnmlng;:eﬂ-ﬂdm

e L [ % - ]

Jude that the range of f is the set of all positive real mumbers

W=l= T =1 = =7 = el
el

fleay)=F " =22~ [1x) {4
i o y) = (x) i holds for ail v, y & R

g1 L A be the 3ot of two postioe miegers. Lol |2 A — Z* (sef af posittoe irtepers]

=gy, where p i3 ihe highest prime facter of n
i Bird set A 1s A uniquety determingd?
n that the set A consists of two positive integers. o, let A = |m, m]

: 3 and fim) = 3

it prime factors af i and m both are equal o 3

pod = ) or {r =3 and m =9} o (A =3 and w = LI}
and m = 12) eac.
rA=[3¥or A=3 12} or & = 12] o,

at C N A = A b idefined by
Yi e higghes! prime fectar af 11
mime A. I A uigurly determenmed?
A, wehave
F t prime factor of m
foansists of prime number anly

nge of {1a A. Therefore, set A consiats of prime numbers only,

_ EXERCISE 3.1
. : ditference between o relation and a function 7 ks every
40, 13 andlf: A~ 7 be'n funiction defined by f (x) = 1 - 2r - 3, Find:
fle f (B] predmages of 6, ~Jand &




Fimd: f(10 Fe=0 0L Fi)
& A funchion f- R s R is defined by /() = 1" Determine (a) range of ¢

081 e Py L e Uy - Pl == 1)
1“I:rﬂhhrhhﬂluﬂw¥l!ﬂ] nammbes, he such

fi}= kg, . Ditermine

{a) the wnage sef of the domain of

) fa:fin=—21

ie} shwther f o) =fix) « f i) holds.

a Hfhhhbhﬁgrﬁﬂ_-“dmmlﬂﬂndwm of them 4oy
s tiors: '

fa) jio g y=Da, e (L2 3L e A EIL
it i yigsaseLyel, landy=2 46
fed Rrwizre =0y 01,20
S oletiR 4 Kand g:C —I-ﬂ'hl'h'ul—:ﬂ“m-ufﬂjlf:uﬂxlu: .
they' el funethans?
18 177 g b are three hnctions defined from B 1o R a5 follows:
i firi=e fia) giv)=sing (i k)= 2”4+ |
Ferd the range of sach function.
i 8 l.lh‘-"-“.llﬂnd‘l‘::[l_s,“,u.ﬂ.]'ﬂ

Dnmﬁ-n-m:iuuhlmtpgmnﬁ-:h;mxm}
fah Ay =101, T 2 T G 1 o 15N

S W
fe) fy= 10150 2 963 10 (4, 502 1))
T2 Letd = (1213, 1415 16 17) and £ A — 2 be s function given by
F ()= highest prime factor of 1.

[MCERT]

Find range of f

B IS R~ R e defined by fixl=o® o 1, thon find £ (17) and /7 |- 31,

e Let A =g, v B= - rBF
b V. i 7, o) ek B = |1 23], Which ol the following relations from A &

Ry =1 D AL ) Ra= i 1) 1, D s L
) Ry=e L0002 30 () R = e 2 0 30 b T 1, 20
BE Letd = 19,30 1, 12 1% and bt A s N b detined by f () = the highet P

facur of . Find the range of . [NCERT!
6. The function f1s defined by f(1) = (0S5 %3
dr.3sy=z10
Ther redation g is defined by g {x) = h.in:::i‘u fi¥azdl
=2 M%’EF |_=JEI'T'”

o

—

ANSWERS
-'.H.-:_l.a.'-l {bh i W, 32
=g, f(=13=—5 f@ =1, fi2i=9
o ta) K’ st of all real pmumbers greater than or soqual 1o zem) bl 1 H L]
g
3k "l %) Yes .
'ﬁﬂ# i {3 4}, 2 Bl Mot a funchion
R L 26, 03, %)) Funceon ) [0 4, 01.6), .
1'.;'#-'-m..;'n.'l..l't. 3 1% (3, ) Fuanscbon
lﬁ{mm daamain af @ domuam o §
il - Al (jfre Boxxl
e R =l e K | x=00 (i) lve B-=1 515
I-':I: o B -
%_'_ |__ = 14 | 15 Buan l.'l'-'l—l-l_'-'.” '||| ¥ 21
e ST e U g

HINTS TO NCERT & SELECTED PROBLEMS

e = S 2%, 310 51 (2111 I not . a lungtion becavise (Y] and
BEAES R
ﬁm i3 = highest prime factor of 12 = 3 Sumilarlw F{13 = 1L fild)
5= 5. F116 =2 and [(17)=17
e 1, 2 18 and 0 A — N s delined by f ) = the highast prmis tactor of i
b f = (=5, F(I L) =1L F1T) =3 and FLER) = 13
“Hence. mange ify = 3,5, 11, 13
[, 033
16, W ohserve that ((x} = | 1 it e
R and no number in [0, 10] is assbciated b two oF mome nambers, Himee, fisa
funetion. But, ¢ & not 4 function becase 2 b= assodated i bwo distinet clements iz
dimd 6.
1. Wehave, fir) = 1
o fn-fmy _ urf-at
ST E R R A T
17 REAL FUNCTIONS

:-h m v will discuss functioms having domain and co-domain beth as subsets
.EM’:LH. et Rot all yal nimbers. Such furtaons are called real Functions or meal valued

mmvciates all paambers i [0, 1] o memibers

CEY #1231 -1
(L1-=1)

I |

; of the real variable as defined below

REAL VALUED FuMCTION Afurection f LA — B s called i real owled fursciion, iF B 8 et

SR oot s i rent e

.1.“!14, Wi have discussed the descebption of & Hanction Generally domain and
S both are infinite subsets of R i cesn of veal functions of meal vaniable,

Words i 4 peal function i penerally described by some genetal formuls, In othar

muﬂmi&mmbmehu dumain ot a real lunction are provided by scomms

b mala. Foe example, {1 R — R givon by f2) =2% ¥ + 1 o, A -4 B givin by




&gl
""t‘lTerq.'u,r"-H_

In pesctice, nal funciions ame described by giving the the general euprrs;
descritving it without mentioning its domain and co-<kmain e o form,
Follimwmg are some exarmples of mal funcions.

RLUSTRATIVE EXAMPLES

WUAMPLE ] = 3 - 5% o 0 it F i - |
SALTEN W have,

find = ' - 0¥an
fa=1 = 3r=-11 =S =17 4 9 = 2"
EXAMPED Hfix e )

SEUTION W have,
An) =g ) fn

12 o 1%% - 2y o 7
prve shat (A1 = Ay + 3¢ ! |
- |

hli-r ||-l-1 .I. 1]

2 <o)

1 i1

M, 1|t||‘|ir1'+:l¢‘l||-: |-I‘tr1'1-3-ﬂtrmdﬂllv_-']lll|
“r“’ = v} e .'!_.F'II :l

1 i .
FNAMIFLES ”ﬂ"i‘ §1 vE=ot e s it Fif x| - E_; provniad thal

L |
.'J
SULTHON W have,
”""n.;ln
'."Ilh‘ljtl
- fUfn = 1-’-
5 1
=X # 1
Iz
N F{ﬂ“ re Te:n 11
- flrw )= 1”;

=3
SXAMPLEA [Ffix= |50 =1, ke sl ot {1 1)) = ) prosidod that 1 # 0

Wi have.
!‘l. ::} |

- frm)=t

II'II

t-l_l

&1
s J{-f'-"":l': 1

rel

| =1 |

i ﬂ:ﬂ:!l-:_.l:‘l
o) - 3 - -,
]

Alsy -!umnmgiulhln w0
T

Fuuwdnr that ya il

tonen, {1,
EEAMPLES Lt f bv defined b £ 1) = 3

- o atind g it dllfoinl Py

" it 1] - ;
g=1{sq - "7
| 4 i rE=i
Pl & sy it (%) = {x) forali x.
ST Wi have
fial = gx) boralloe H
= =4 = (-4}
Ed =ill=4 =}
- hw <l
INAMPLE & U,!UIJ'H.Hlrﬂlh.lllll'l.l.lf.'ll.u.1Hlu|'-:1| = thit brots Bl F 1 A ix .|
¥ Flil& A
SOUUTHM W have,
fig = S 1
- fix)+1 =1 éxs]
jl:ﬂ—l ;_] -y ] |""'T"|"|-'|:l|'lﬁ compiemdoe and dividern|
= Sy (RS
1=z}
Nove, fiay « 2l
a fL'rJ « 1]
- ||'I_|I
fids) =
JL"“‘1
S efm !

2 Fila) = Hie2- & fix)
22+ 1 - fixi

= Ji2x) = 31020+ |
Fixi+ 3
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- i)

MN+WL“M

Lq,] J{lnuaﬂ}-xwl—lu =4 _ﬂ,i‘u{[ ] v :I'+--IU| ]

ity by applying (-1, we 2t

o0 = r[‘] ,_-;{—-zl i

mmﬂmmmmmrmiﬂm
‘l.l mﬁ“m
Aathematically to define a bt lhon one has fo provide its domain, co-dormain and the
mgmmmmmmwpmnwdmhmh;mmm
oneby one. . As fhe eraain and co-damain of real K finctons ane subsets of R Theretore
realfunctions are described by providing, ﬂ-r;emr:lh-:ml;hlhclmg
hmﬂmmhmh I such cases, the domain of the real funchion
ﬁcﬂlﬂiﬂﬂﬂ!ﬂdm&mwm!mﬂﬂw the formila
ﬂ(ﬂmnﬂwmmm&tdnmdﬂx}hhwulaﬂm
mhMIMuwuhmwh.:mIMﬂlmFiﬂmM

‘thg-mnlinmllﬂﬂ-#:—-:ammd vabues for all 1 & Rexcept for s =+ 1,

Hﬂmuﬂzﬁ -%hmnﬂmh: v =4 1,50, domain of fi1] is the ==t of

ﬂpﬂwm 1 and 1 e domaln ify= R — |- 1, 11,

: il (Elgisirabe the at-a
“'"‘"5;...1 b the procedure for finding the domain ot a real

ILLUSTRATIVE EXAMPLES
FXAMPLE 1 ﬁimmq"nrhnfﬂr,ﬂhﬁrq rull intlivel fiarchions:
i 1 *;1;-5 fi) i) = T3
:"ﬂ: 5
i e = P W e = 5o [NCERT]
Souumon i) “hhm
Ho = “,

mmrﬂm all real vaues
ﬁm&;& +2ubier=-2 s fow all ¥ except for the values of =
thmﬂlﬂ R-1-3).
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. ;'.'E_E'l;;.w‘1:;utLiI.
. Damain(f) = = - D4

0 _ﬂmﬂ-ﬂuﬂmnhﬂﬂmuﬂwmhm,..

s doemain. }:nﬁfumﬂhwﬂilﬂhﬂnﬂmﬂ#hﬁtmuh

Paty = fir
b e apustion w = {30 for x i ferves af y. Let 3 = @ (y)
W1 Fimd the vahees of y for wivich the ufues , obdaiviad from 1 = @ (y), o el and =
o o Ll of x from 5= @ (y), e
esaaon in & We -

afxforwsicn  Following pmamples wil dlustrote the shove algorithm

LLUSTRATIVE EXAMPLES
h.lﬁﬁhﬁﬂw#ﬁ_ﬁmﬁmmi@ fixy = f\:i
3 | SOLUTION We have.
- m"i‘:"i

: __-_" pof £ Chearly, fix] in defired for all ¥ satsfying 3 - » Gie T = 3
5, Dcemain (') = R~ (3
ngroff Lety = fix) Lo

) it
i -z
"'Er My-ay =22
.-'- .-" -“1'“'1 *11
- anixtl

= |15 - "—]
.tﬁ l.mﬂtﬁ-hnﬂrm,q.qu_ -
M, Rargey) = K- 10 F
DAMIED Fond e swupr of cach of thr fllowang femcrims

L PR e

g ﬁﬂﬂ-ﬁ mj‘m-i_ll_"

F L.,
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SuUTOR () Wehave, fi31 =

Clearty, Fix) takes nesl valie. i

=5l ko % = 7@ (R =)
& Deamatien {f | = (%, =)

For 7 = 8, ww have

=% = ATk =0 = ﬁhﬂluﬂn: i

Thus, Fint takes all prad valoes greatey than s

Hesow, Renge{f) = @ =}

) We havw. Fin) = Nis-r

Wi clbwserve that F v i defined foe all v sactidying
M~ u° 20

- P -las0

= = diiw =450

= S E1E T

- p@ |=d 4]

Hmew, Dowmaimif ) » |4 4]

=x = b 'l:

- 2w V=g

Closrly, 5 will bk swad vaduues, if
-y 20

= ’l— e

- -Oysasd

- ~dEgid = ge 4 4]

Ass,  yeVin-o 20 femalius 44
& v mrallze -4 d]
Hemcs, Tamge ) = 4]

- o - Ty

MATHEMATI S 3

- 1

i
i i i -
1 | K+ N
‘: 'l-l“-":'l"l Mgty
]

r“ 3 will] anmimie ol il 1
= 1=y 20 and y #

ay -150 and yrd

-
» _]‘. W i)
- " l~:|:||.|'~|--1|-|
(' 4 1. 8
IR 320 v~
- _;;.-ri;HJflU
1 )
= '-"['1'1|' "
A, y = 0 for 1 =01
Henor. I“""'="'|': 2|
fiv) We have, 3
i}
fixy =
il |

Pt 1 b e vl i vt P

1—;1:1] =y & & V2

L Dhoerasin [f) = K - | e |
Lot firh=y Them =4
'--q_“-
= §yo= },
-7
- h-q:p="
= J.;;-h A
= L= -3
L]
M, ¥ bwelll Wl peal wadises oty Bhar - 2 anad 27 )
q"‘]}ﬂ- o NE = N j -
¥ 2

Henee, parge ) = == 0 {30 =

m b Fond sh domere o R A e T

BRI W b

1}
i =
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*'I'rl;-tl
fl*ln
e ) = 1L

g ,.,F*_H#_ﬂ*” ‘Ftl';_lrli = l_..ul

Szt i defined w afl 1 B Lo
I.‘l_*‘_t‘“__ T€ th.-hﬂ-hr_l_uu il
) = y. Then,




m“‘“ﬂﬂﬁ. e 1|

| Z-sindz = 0 farany 1 & &
I - m-?_'i—h_ foraflve B
Mence. domatn (f ) = &

hr' A i cisvied abine
#Iii-'rm':h:l:l forall v o K

i I
- J‘lliphn' forallre K
- lepman forall €
' - J’lm[i.:]

Huir.tup-l,ﬂ-[i.i]
EXERCISE 3.3
1. Find the domain of each of the followirg real valued functions of real vartabie

s (] Im-{ filp Jix) = ;1'5 il e = ::I__I‘
L . l‘t
; o 2l L Xelawl [NCERT
i o= M= 5 |
1. Find the doemain of sach of the following real valued funetions of mal vanale
e
(L] P e iy Fixl 5 oy
iy fixy = Vo2 W fw = VEZ

3. Find the domain and tange of each of the following real valued hancons:

) f =t g o w SR G g0 = E-T INCERT]
Hfﬂlﬁ_—l thh—;_%’i fwl) fifx) = | 2~1| INCER
(il fem= x| INCERT] gwii) firya o - INCPRT]

ANSWERS
L Daemain 2. Dhwmain Range
)R- | =) [, =} -
-, ﬁ == 1 {1, =) o, = 1] L1
= [ 3]
i) 1.8 fi, =
' Dioersin Range
x| i i a|
hﬁ o i *{
) R i, =
i) [-3,3) 10,31

-

-. -:-l
:'..l. NS

MINTS TO NCERT & SELECTED PROBLEMS

_|"I1-l| # =
L vl -r"“.'ﬂ_!,,,]: =
(r=fir-Ired e sela
s Domainifi = & - [ 8l
& [l f(xy =" =1 i defined for all 1 satisfying
y-1z0im xz]
S5, dinenain (f) = [L. = |
Lt i v5 — 1, Clenely, y 20 for all & [T, =
G, s Ay = [0 =)
fwl) W lave, (3} = | 5=1 |
Clearly, f11) b defined jor all Te R 50, domain (i = N

(AN o defined for all ¥ satisfying
hlix =4

Also; Firie | @ =1 | 20 for all 1 £ R 50 range ify = |0, =)
fwil) Whe havw fiaj=~ | 3 |
W olssisrvn that ©iad is defined for all @£ K, b, dnmain =R
Also, [ o | 2l forallze K= - R=fixj<itforallre R
%o, range {f) = {-=.
{wiii] Ve R,
fix) = Vo -
Clearky, f{x) takes nsal values i

|-ty for all x

P2 e P =9l = x
Thmmaain (= |- 3, 3]
Also [ 5) = V9 -7 20 for all ¥ |- 3, 3}
lﬂi-"ll'q_!"l Then,

NireNclmyye [-3,3]

E] . . .
‘Iizq-lz—ll-lﬂlnu=|'q:‘l"_li1.-. "'a'f-|'|'

Clearly, x ¢ Rif y e |-, 3} But, y 24, Therebore, yu [0, 9]
Hencw, vange i) = 0. 3]

:ﬂ SOME STANDARD REAL FUNCTIONS AND THEIR GRAPHS
ht:nﬁr.;mlfl diseniss some standard real bunctions which frequently oocur in

CONSTANT FUNCTION [k i @ i read numlyr
£ R iw ewllend o comaatant fumction

IIIIEl’l'll"l:i'rI;I'l- wit also call it Bhe commlan it &

We: tibmerve that the domain of the
Limstant funcbon T T :
::h'ﬂm#.d_ﬁnh-a@hmmm RN AE R e el B ¢
ErAEh ol a constant functio - i
“H’I iw .h“ o h‘ll'ﬂh' - i:” Wima hlrﬂlﬂj‘lq lin I"‘-ﬂlﬂ”l"‘] Ein Tpnia S |:|£ AR

apdi k i
waight line s coimcident gt Mg a5 & is positive or negative, 1 k=0, then the

bt 2 ]
- Biew @ Fumchion Fiah gioen Iig £ 01 = & fior afl

sl all real

..___.
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! 3 I.tl'rll- | %) £a &= —asyia
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l pmy ., BszsSg
iy

ie !H#]I.ntu'ne
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I3=pl=lx|-]yl = ixz0mmd|x|2)y]

I onfrE0. vs0and | v [2 | v
 laxs|risgy st S L
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FUNCTION (FLOCHR FUNCTION) Fior irull eninifier
1 e e gt iy o hoe b oyt e A

M =21 = A I0TH] = 0, [-745] = -Bew
[ m __1_.!.._““5.;;:1-1:; foradl x & R i cuflod the groatest indeger
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“Enh hmldmm-lumﬂ-undn
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; Following are some properties of smal
"mmwmﬂT INTEGER FUNCTION 5
J H Fuanation:
zh B l:l.'l. =il = ~Tul, wherere 2
|g = ; r_j.‘__[gfq 1. whirere -3
i =t =tel 1 3% X :Hl}l'uﬂ-l':‘su- whem 1€ B-Zand r e &
- 1 |, sa &
] 0 el = [g* 47
o 1 3a]-1, iFxeZD

i) fal=[-x1= l2ix] tf i

AART FUNCTION. For iy pord mimlier &, 1w inar the syl (1) fo denote the
Fg. &1 f e g decimatl ot of v For exangple,
PROFERTES OF GREATEST INTEDER FUNCTION [f o 4 s dieger aad o 15 o ros! {345 =045, |- 2.75] =128, |- 055) =045, [3) = 0.|=7) =0 ek
d Flihws

ﬁ.l'l'll‘f-' .r: B B e b iiy] = !1| Feoar all 1 & e il e ks -||_|.'| it e AT
bt a1 il e+ 1 i Tav i ;
i f=w) = —{un] Whie pls v il the domain of the lrsctional part fonction & s sed 8 of all real numbers

and the mage Is thee sif (0. 1)

() g+ k] = |gl=k forany iteger k. B ls-ewident from the definition that
i) =¥ = =Jr] =1 fix}= |g| = ¥=[5] bwallre R

” |=1. ilzedS The graph aof the Fractonal part Punciin = ac shioe moim Fig. 317
) W+E=1 ) wsez i {

o -k i1 gre

|
i) |xl2k = x 2k when dm £ - i |
fvit) [e)Sk =2 yok+ | whemhe Z o) | ' ; i |
vy [r] =k = sk +1, were ke T % '__u T'I' 1 3 E T &
i) Jrj«<k = x :I__ where kg &
[x) a+4f] = l*|*[!+1'h|] forall x, ya B
. ¥ = ]
fci) IJ[{:*ﬂ*l:-;Jt. 1-[:4 '“?I'th:r].rrt N. Fig. 3.13 |
§ wm’m{mm For gay ool mimmber © e e A0 Fig.3.14
| [ syminid | x|t denate the smallesd imbeger grouter than or equad 1o 3
| e emample, BEIUM FUNCTION  The fumciion { defined |y
. LE | i 1
[87)= 8- 72 = - 715 =8 T0] = 1 e ) = ||': L wwitf
The functi R~ R defined by ({23 =[] for ai = | . x=p
16 Rmuﬂ#&m|mﬂﬂmw“uﬂw | = I, ¥
[P oo, R uar, FlE)- = ., ¥=( a5 celiod i slprn fumelion
It be-alsa & whep hunction. i Tl i S e =1 w<0
We ubserve that the domain X' o . domain of th sFhiai Ta dh
. ﬂﬂﬂwdhmm o= = T o 1'1I { | S hinchion is the sed B of all peq miirbers v fhe range ia the
ie h"zd‘lm E B n”E-r-lPh af thie RIETNIEN famciasn 12 as b i i 314
The Tﬁ:ﬁ-ﬁn integer hinclion i ae m“ FUNCTION f o ix-a povitive teal mismber stiver thar smire ghoe e
. 1 ::'“Wrﬂ Bl wwm R foa’  called e EXpeRen i fursidjn g -
Fig 312 Vbl wecls, » function £+ & —s & de :
u"“"’lﬁlﬂm.ﬁd hr::lﬁ::nn.' B defined hz..-.l () & &, sl =0 and 2% 1 iscallod
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o : MATHEM ATy, S NGNS
“ “h Hﬂwmmhﬂh-ﬁmﬂ‘“ e " . __- c...frnru.r.' i thai of § 1) =a Fiar
¢ range is | 7 attains only poastive | sy : fiare 3 e L Themforr, graph of fin)=¢ 1

mﬁﬂlrﬁﬁuﬂ:ﬁﬂﬂﬂhﬁﬁu i e ﬂmn:;nﬁ- of )= e~ " fs ifeticel to et of flx) = o for U<l
ﬂl "> ' FUNCTION W B e 1, il Pl famation defined by [ (1) log, x. x>0
W atsservie Mad the values of w = F (11 = @' Increase vahaes iy il of thie Tagmrithmsbs furs s

. | <1 H:‘ﬂ:ﬂ =y R . Ao, m:;we have hf:l that the logarithmic function and the exponmtial funcmon

Im*'. t‘l for =1 ml fuencHinive L
; h iy . ‘k‘ i =
hhwdﬂ:ﬂ'!‘hlhl-ﬂmhﬁtlll VTR
the- domain of the Iogarithmic function i the set of all non-negative real
T \*Mh' in e logarithmb

L LER L puamhers L. (0L =1 and the range is the st B of all real mambers

pedy u-u‘l_ = m,ﬂmiii_!‘hw[hpl_‘lh iedlonwt g Cases
% CAREL Whrria =

e pary
—l0T) 1",::.-:.::""‘ mh R rlc 0 for0cy<is
X [ &) S r-lnﬁj-rlﬁ fat i =1
¥ i) - {=0 far x21
A, the vades of ¥ ioerosss with b s noase in v
G, the fraph of = Bog, v Is as showon in Fig, 3019
il ¥ 'l.l ¥
u:-'! F‘_’_q. | :lml-l- I.-E. 1 |
Ve s olmserye thae ,-".f II
Ye¥<tc . lovallx>1 f [\
r'le"-_.ilhrhu = !_-.F"” 5 = ? L -_.'. -
Pt SN o !I'II %
o, the graphs of {{x) = 2%, fix) = 3, f (1} = 4" etc. are 22 shown in Fig. 3 14
CAsEd Whenllca<] I| i ,_ s
:‘fmh“ﬂr-ff.ﬂq'rm with the crease in v and g > 0 foe al g 110 i lﬁ__.
1 lorz<m
Alwa, F"'.HII-I'EIh:uiI CASER WhenD<ax |
1 barx>0 s thils comer, wr e
B Thuas, the graph of f(1) =" foe 0 < 5 < 18 as shiwn in Feg. 117 > 0 for Dxcl
! The grapbm of (1) = &', 0<a < 1 for differont values of o are shown in Fig 1 15 et ol e
w W i T i
|iJ L ey "EH. .'lﬂl :’1"“‘1"""1 derrase with the increase in 1
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fivi hn..lﬂ-ﬁ‘u[—h‘”|l1,wl'uh;[r,.|-lmd:l~.r;|
V) dog, &™) = mlingy | 2 |, wherwa > 0,i@ ] and 3" >0

fvio o ¥ = EI'"FHI | |, whenea > Tl e L and v >0

e ll"r-' Hu‘.MI#ﬂ,rﬁﬂll.‘-ﬂ.m]

fviiid 1o 1y Shen the sabues af 5] = bng, & Incorsse with the incresse in 5 1

poy omm b o b W
v 0 for @z 10

s, I.usl,i = forp=]
= 0 fores=l.

i) = a < L ibew e values of v = log, © decrsass wilth the erese i,
vy o log s log o

A,
=i lerfl<z<iil
x l.-ﬂ forxel
€ 0 fores]
i) log, r = "ﬂ':;‘ o =0, T oard 0 =0 5ol

suireor images af asch ether o i ling mirmr y o= o

RECHROCAL PUNCTION The functiin thal assiciabes a meal mumber 3 bo s seci o

1/ % i callnd ther meciprocal function. Since 17r s not definied far r = 0. So,we detin U
eevipriead Bunction s Tollows;

DEFwaTION The fumction [ | R~ )+ K defined by fix) = : P T —
Srartus
Mﬁl“ﬂhlﬁp!mﬂhﬂ“ﬂl—Iﬂill'ldﬂhf'd.hp;ull.:llm.q |

Hmhh‘ﬁ'#g i faxtrar 2 that of § and :dn.'mwilh thie increis ir
‘hhﬂlﬁﬂfm-:-hﬁﬂumin Fiig. 221,
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MATHEMA Ty,

FUNCTIONS

A I Hal A ifARCE
HOOT FUMCTION e function thal .:”-‘ .I.,._.,' b et e e e
i function. SEce Y1 e it ELL ol 3
fhye sejuare F2

g Tollewd
R FINITEON The  irticlics f: R' = R defirmed b

Ej = = W3

s | LT T o= W s called

"dﬂf phe mjmTer ! fureTion

ﬂ“!l_'l'- damatn of e ggueane OO LN DU i B e B = and ik range 15 adss [0, e
Ve mhsiteve Lhat the: valrs of [ (5= & NT incroise W ith the increase in &, 5o, he graph
afflx)=+ dr 18 a8 shown in Fig 182
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¥
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BOUARE FUSCTION | he funciion that associades o real number 110 its squamne e 1 B

called ihe squane function. Sinee =° is defined for all T 8 S0, we define the sguar

Firwctiom an follows:

DEFINITION The Renchiom - K -+ R defimed by
izl = 17

Ir exlTet the myuaes fumetimg

Cleasly, domain of thet sqpuarre Funciton is 8 ind s range is the set of all non-negative
meal numbers Le [0, =) The graph of £ {11 = 1 is parabola as shown in 1 ig. 3.23
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CUBE PyuseC 0N The fiar S shant sssorsste 8wl rusmbeer o o s cube s calles o, .-

Sanction W cbwervy Bt o s measinghl lof il 1 ¢ & 5o wr define the cute p,,,,
o il %

DEPRETOR  The et | & = 1 S by

finy = l'll

w e P ey T, T

ﬂh‘h‘l'ﬁlﬁﬁﬂfl-—-hrdl-ﬂhtﬂm ol r’mm with &
I ]

e = 0 S the graph ol (=g

i s shows s Fig 1M Cleariy the grap
WETEETTeR R Ay Gl wrris

¥
Fig 124
COBE ROOT FUCTION The [urctsie thel sssociates o real pamibeer 3 0 8 Cute n

2" in calliend the e voot hanceion. Clearty, 1' ' in defined o all 1 & & S we dein
o e Aowit b B e Slloss

OEPEETION e farvitiom ¢ K~ B diefid by 111 = 8" ia called the e ot fin v
Oty dewmadn end rangs of the culs roo! fanctaoe aey both equel % A

Al e g o 7 b e s bt ol v el 0" e il the increass 0o Lt
graph ol Fin ' i am shosen in Fig, 325

Wi
o b s

R e

PUNCTIONS
. A Futiita | R = N g il

Faramaple, fizh e a" =3 0 &g 1
GUMARKE A functum of the form (

liﬂlﬂ ] saltad @ returrmil fenlioem ] lie danein i
fﬂ'rﬂmﬂrﬂ Ficrpl paveits weher d (1) =0

311 OPERATIONS ON REAL FUNCTIONS

i Tl st shall imtradie varius operanons, Aiiey 5
-“ﬁm. divinion e on real i lers
ROBmON ‘Lt f: Dy = Rand g 1 Dy <+ Kbt Funs el fraivcblciiie
o Mt fenction) from Dy [y e B owhich aesicsies aach 78 L)) S0 B B namd
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i el froens [ o [ b K such Bhad
g gyin) = Flede g o] borall vy e 0y &K
PREDUDT Lt ff: Dy - W md g Dy s B by b feal fesvtens Them, e pod .
paitntier misdiphoenon | g e fumcion from I o Dy 1 R vl i alifreml
W) = foen g (n) few all wa 0~ 0y
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EXAMPLE Y Firndl et o s ffererice af Whe alewntity fionction amd tee gy, ¥

SR W kinow that £ K — R defined by Fiv)=x bs the idenyr, | '_’"‘“—'irn
£ R Rdefined by g (1= | 2 | isthe modulus functivn. TR g,

Chearly. fand g have the same domain, Therviore,
feg i R=Randf-g: =R

S,
F+priy = fixye g
=5 Fegiy = e x|
T4+x, Hxzd
= Ve i) = r=3, IFxr<d
= ;h,;-:{rn={1:: E::g
and.

F—ghin) = Fixd= g0
= - =g=|x|

B
= pw={y g
Thus, feg:B-sRandf-g:R-eR an defined as
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wi. -pi =l 415
ml What are the siom itwd difference of the Menbity function ad M'|-:,:[-;|,1

soLLmoes Let fand ¢ denote respectively the identity function and the AT
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A ——
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Clenrly, fand g have the same domain, Therefione, the product (g is.a funcfion from ® 1o
tnedl wrd b griven by

Fayiz) = findygin
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0061 = fix) g 00 = ¢ Joge .
d :ﬁ]'fmfn"'ﬂlihﬁllr!n-n
i) Wehave
BhE =3y - W
jﬁnn}-33,=y

. @gin = Sgi) - Slog
. Bg=Sleg1=5x0=0
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and i {n) = 5= 2 Then,

- (-2
'L -;uhhm
Dommain (f ) = Domain (g) m Domain iin
- E;}I—ﬂumu
g (1 = 71 Is defined and log, (1 - 1)« 0
i’.'l- Qamd 1 -z2]
l yel and 100
e ==, Muill)
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x=4
Cloarly, [/ix] s defired forall ve Rexoppt ol x =4
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TRIGONOMETRIC FUNCTIONS
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ﬁﬁﬂrﬂﬁﬁﬂwﬂmﬂlmunmmq%:
ﬁ#ﬂﬂ]ﬁilﬂhﬁtmﬂdg"ﬂc&ﬂd‘hﬁbkm' o
gﬂ.ﬁnﬂm“rwfw&nrmnﬁwhmmm
tode! mramiber of mngs of comypleting ary e of the sieb-jabs 15 the st of Fye o

ILLUSTRATIVE EXAMPLES 4
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=345e4 =12
ENAMPLEZ A oo s & donrs. fr hions mumy ways can 4 midn enber the roow thsphi
and come oiad throeagh a different door 7 w
SOLUTION Clearky, a persun can enter the room through ﬂl}*ﬂﬁm- 2
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W'IH!.J caven 4 fTags of ifferent cofours, how many differend stgnals can be generited, of
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08 teiing The tatvir of days b the February i (i enlill 1.#.' e marty: nusmebers are thane etuseen 10K amad 1000 i0 which all the dugits are
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S, e el ey of differend sngueraes = 4= 4 <= 3p3E3ETEE iy ""_hﬂhdhﬁundh&ﬁhh_ih' €
—_ll_‘ﬂr::ﬂﬂhi#'—-'l""“. b — m::;f:"“*'muhand#?-hﬂqhﬁ:.:m;
b W the Wy
SOLUTION Sirice sach questson can be ansserred o § ways S0 W 'Hmmwdm‘hmmﬂmm

of mwwering 5 qanstions . Axdsdxdnd o A" : :."'-thh-..:h"““"l““-hln.u.q
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nunbers having exactly one of their digiis as 7. Such type of
i three types:
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.ﬂ-wdﬁﬂiﬂﬂlﬂ“ﬂﬂmiﬂnﬁipﬁﬂimhw

0 Thoe membar b b e s it sy e O 205
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(i) Thse hror-digit members that haoe 7 i the wit s place bt mat o amy ah ot Clearty & nuimber betwoen 4000 and 5000 musst have 4 a1 thousands place

“The hundired s place can have any one of the digits from 0 1 @ exsept
hundred's place can be filled i B ways. The ten's place can have sy
digits from 0 {0 9 except 7. 5o, the rumber of ways the ten's place cen
Lhﬁiﬁﬁzr Tlllmh!:!:‘mmm m:ﬁr:_pﬁwduﬁnmhnmhﬁmmﬁﬂgﬂrﬂ. LI A ASF
Thus, e =72 pumbers - 1 i i mot allvaeed (i) repetition of digils s alloed *

- i i i o

mmmds-d:;ﬂm?hﬂfi“w:“ - SR ) In & fourdigit mumber 0 cannot in the thousand's place. 5o,
The mumber of ways undred’s p Sememd s place can b filled in 3 ways. (viz, 1 23, 4, 50 Since repetition of digits s not

Murmalhﬂwhli- ]l H-ﬂﬂmhmrda!hmﬂ.rHJ'hphnr.mhmdn&'lplﬂmhﬂnudm‘-w-p

g e ey s divisible by 5 (8 mvast have 5t unif's place. Now, each of the
wmuining placen (viz. hunddrod s and ben's ) can be filled in S ways
e il ey o pequused numbers = | =S Se ] =30

The maarniber of ways io (il the ten’s place = by T only) : i hﬁndhmlwhmddgmrmhmdmﬁl ey’ S0, e’
-4 5 Pl car e il 0 : S S . 2 Sy
mmdnynmﬂuw:;::wmdh e ”: Hmlwnﬁ.lhtplﬁ:ﬂunhﬂﬂﬂ froms the rematning three digits
Mltmmlﬂuﬂrﬂmdhmm# . i b of nubers =5 x5x 4 x 3 300,
() Thase theee-digit numbers that huve 7 in he nsmbrd s achell st mamber we have 10 fill i fou places and 0 cannot appear
I this case, the lrutidsed's place can be filled cnly in one way and @ . ‘F““Hhu-m'-pmcmﬁuu'mwmmuwmm

and one's place can be filled in ¥ ways. A

S, there ane | %9 x9 = K] pumbers of the third kind.

mummdwwdnm-ﬂ*# J
EXAMPLE 2 AMH&MHM&EMW“I‘F i | i
wurrdls b thww, if e b Bhove servamis by corey Hhie cends _ 0 oyt ¥ Timee-letter words cam be formed T T ——
SOLUTION Since 8 card can be sent by any one of the e servants. 8 i - L.I'm:"“';ﬂl'nu-.-.f r
ways of sending the invitation caed to the first friend = 3. — HI:I“‘"'““""FJI.. Wtal number of three-leter wosedis s aqual ) the s of
b senst 4 ench of the sbx friends in 3 ways .y g "““-'un::rhm place can be filled in 5 wiays, New, lour letters are loft
S, the required number of ways =IxIn3IxIxIni=it=T, o

EXAMPLE 21 Hour many Hieew-digat numbers mone than 600 cart be b of won W ny oner of the remaining 3 digits in 3 ways
LidAT b= Swdn =6

i
ey 'm'-rhu{ the temainmg thve places vie hundred s, ten's and one's can be

By
anﬁwuﬂnumhn 5w oo (0D



(i) I this case repetiton of letters is allowed, 0 63ch of the gy ._ Ty
in 5 wava o Pl
Himnecw, botisl nazmiber of wonds =5 =5 x 5= 125,
EXAMPLETT ﬁhwwmwﬂmﬁqpﬁmhm“h
ﬂ“-ﬂhmhﬂmhm,ﬁmh 7 g
.I}-H? 7 Ha
SOLUTION Hene we have bo give prizes in four subjects and the ..
prices can be completed by giving prizes in the four subgects. " ol
m"ﬂ-ﬂpﬁumhﬁmhmﬂm‘hhm,mﬂﬁ_
First and second prizes can be given in Physics in (30 x 29) wayy,
First prize can be given in Chemistry in X ways,
Hﬂpﬂeﬂnhjﬂhw'ﬂh in 30 ways,
Hence, the number af ways to give prizes in all the four sulsecty,
= {3 % 29) = (30 5 29 w 30 % 30 = 6.8121 = 10P.
EXAMPLE 28 How mamy mumbers graater tham 1000, but mol gremter than 4o
wiith the digits 0, 1. 2 3, & if - (1) repetibion of digits is allowed ? i) repetition g
aifoweed T
solumo (1) Every number between Iﬂﬂnr-dﬂﬂﬂu.lmm
thirusand ‘s place we can put either 1.or 2 or 3 but not 4. So, thousand's place ¢
in 3 ways. Since repetition of digits is allowed, so each of the hundred’s, ten
can be filled in 5 ways. So, total number of numbers between 1)
including 1000 and exchuding 4000 is 3 % 5% 5 % 5 = 375, But we have
nnﬂ:uninmhn;:ulnﬂ:mliﬂ]bulncﬁmlhrﬂunm :
Hm,pqﬂhﬁnmhﬂw = 5% 4 1 { o 4000~ 1 [fm“]m-.ﬂ_ "
i Mmmmﬂ'sﬂmmhﬂh&hlmﬁ.iﬁ_'
digits is not allowed, 50, hundned’s place can be filled from the remaining s
hlm-Nﬂﬁmﬁpﬁmhﬁ,mtﬂﬁ;ﬂnmhﬂHhi s Dot
place can be filled in 2 ways. ¥
Hm.mplred.m-tm'nlnumhﬂl=ixiﬂﬁﬂl=ﬂ-
EXAMPLE 39 Hmmgnmmr':mnmnmhwwuwh%
5&W: E
i) the repetrtion of digits is nod allowed 7
i) the repetition of digits is allowed 7

| |

soLmoN For a number to be odd, we must have 1, 3 or 5at the l:nlﬂ'ﬂ""ﬁ"‘r

are 3 ways of filling, the unit's place. : Lo

M mumﬂ@usmmmg,ﬁﬂ-&hw
of the remaining 5 digits in 5 ways. Now, four digits are et hﬂ!"".._;
can be filled in 4 ways . -
Su.m@ndnmhwﬁnmmﬁ:hs.x.i: e

e ﬁﬂhmﬂﬂmud@uummmamm’uﬂhﬂﬂ,
can be filled in 6 ways. i
Hence, required number of numbers = 3 x 6 x 6 « 108, :

EXAMILE 30 fhmg&iﬁimnmmhwlﬁm

the digets com be nepeted |

ROUTIRN: Fora smmbec fobeaven wemust have oo et S S

are 3 ways to il in the unit’s place. Since digits can be

hundred’s place can be filled in & ways.

e 19

i

e Y
= ".,u_-ﬁ‘l"
o it's place ©a0 be filled in 5 ways, Since, the repetition of digits i
2 The sery's place can s filled in 5 ways and Iundred s ploce can also be
< g el e, by the fundamental principle of counting, the required
ol is"“ﬁﬂsll numbers = 5.5 k3 = 133
gt 01 i AT N 3 rirggs of differerit fupel cam be goen in 4 firgers 7
g can be wown i amy ol the 4 fingers. So, them are 4 ways ol
gach one af the other nings can be wom ind waya.
'|lﬁmﬂr hﬂﬂwa!-:=-.‘|:-li'i!l!.i=l".
il e mriimbrr of prurabers of 5 digits thnd o e formed with the digits 0, 1, 2,
Pesf vd thie s marber,
e aisitniuﬂhﬂﬂl-'mtb'-‘]’“' in teny thousaned's place. 5o, the number
o up the tem thousand's place =4
of digits is allowed, theretore ach of the ofher places can be Hiled

gipirhers of 3 digits cnn b formed ik e digifts 1, 2, 3, 4, 5 ushen

‘“Pnl':ﬂl"‘l_
et

in 5 st of fumbers =4 % 5 5 x5 x 5 = 2500,
5 7 1y Feowe vy s cant 3 prizes by dasiniuited among 4 boys, nohenm
2

¥ mwwmdﬁnwpru:

:,HIIH!'N any rr.u.mh'll' qrjﬂTm ?

ool mmwtﬂl‘h‘p’lm?

grumen (i) The first prize can be given away in 4 ways as it may be given to any one

o e 4 boys. The second prize can be glven away in 3 ways, because the boy who got

ﬂ“mm;mmmiwl}mmdpﬂlt.“'r:lhjrdprirrrmbq;i'um:wr:flu

wdummh'g!hujmh!wa}'j.

4y the rumber of wiys in which all the prizes can be given away =4 3x2=14.

ATER The total pumber of ways is the number of arrangements of 4 taken 3 at s bme

% the equisite number of ways = 1P, = 41 < 24,

i) The first prize can be given away o4 ways ss it may be given o anyone of the 4
barpe. The secand prize can also be given away in 4 ways, since it may be obtained
by the boy whi has already received a prize. Similarty, third prize can be given
l'#i!-'mlw..l].',r.

Hence, the nueber of ways in which all the prizes can be given away
" =lidud =4 =y
I Since uny oo of the 4 boys may get all the
. zes S0, the number of imwhich
"_I’“!-'ﬁl‘llqll'll‘trﬁpmpg' 4 3 £ oSt

50, e .
Mivryg ;,";mhm““?"‘ i which a boy does not get all the prizes = 64— 4 = /),

o oy T wuamy d-digit sumbers are there, siben digit muy be repented any micmifer

Xy
e M lﬁlfl;m_rdjgﬂ_”

uriber i} L be placed : :
“ﬁﬂhbﬂ filled with by et e at thousand's place. 5o, thousand s

¥ digit from 1 to 9. Thus, thousand's place can be fillad in 9

iy

ummlt:nm.i%““u“““-“ﬁl'rlﬂmmchuﬂ:lur!mm' ing 3 places can ke filled

i, g B P it froem © 109,

:!:'_L"‘"Ex ,u,,'h.]::““hﬂ of numbers = § x 10 x 10 x 10 = 9000,

tnp 3 ml:':;"““!"‘m”5hlmi’rm|!rﬁmﬁrurrh&u:‘

I“““*}‘E.Suu::m he posted in any cne of the four letter boxes. So, a letier
1'lh:-r:.:rufr]rrt:r:amHi‘hh&llur:mbepmtcdlnqwﬂ}._.,_




L

“ WA TH 1
ﬁ:.'iﬂmﬂ!#mhwﬁlﬂﬂnﬁnwm.ﬁ;_:-
Andwdxdnd=4" g
EXAMIPLE l.ﬁﬁﬁmﬁd#wmﬂﬂnwwm,, .
mlﬂﬂmbﬁmhl‘ﬂﬁ\hmhtm“mw ]
winch af the n objects. Therefore, by fundamental priniciple of counting i ﬂ:

Tiotnl numiber of ways = 2 2x . %1 = 2" .
' LR ]

mii Fird the dotal rumber of weys i widch i-distinet offects con ﬁ‘l"ﬂf#ﬂ.'

differemt bees s i i b et empy o

twi chaices for each of the 1 objercts. Therefore, the number of chobees for i disg 'I
objects b =i

2Wlx. wi=3"

A —dmcs

Two of these choices correspond 1o either the first or the second box being empty Th,
there are 2" — 2 ways in which nesther box zs empey,
EXAMPLESS Ay ueimg the dfigits 01, 1, 2.3, 4awd 5 {repeielions o [ mtfievnd | emwhers a e
by wisimg aeryt mtiamber of digite. Fimd the sotal mumber of mon-zere miembers ot can e formal.
Required number of numbers

= Number of 1 digit number = No. of 2 digt numibers

+ 4+ Mumber of 6 digit numbss -

= BasuS+Txnixd +5nExd I +I05 s B ixd+Sxindxiulnl

= 5§25 & 100 + 300+ 600+ 600 = 1630
EXERCISE 162

1. In aclass there are 27 boys and 14 girls. The teacher wanis by ssbesct 1 by aned 1 jgird
1o sopresent the chass in @ function. In how many ways can the teacher make this
salection 7

1 A person wants o buy one fountain pen, ane ball pen and one pencil fom 8
stationery shop. I there are 10 fountain pen varieties, 12 ball pen vareties and §
pencil varieties, in how many ways can he select these artickes 7

3 From Goa to Bambay there are two rooks; air, and sea. From Rormbary to Dhefhi there
are three routes; atr, rail and soad. Prom Goa to Delhd vin Bombay, hirw many kinds
of roubes ase there 7

4. Amint prepares metallic calenders specifying maonths, dates and days in the form
ol monthly sheets (une plate for sach meanth). How many types of calendars
it prepare to serve for all the possibalities in future years i

8, There are four parcels and five post-affices. In o many different ways cn the
parcels be semit by registered post ?

B Acoinis tossed five trmes and cutcomes ans reconded. How many possibbe auicaires
are there 7

7. I hinw many ways can an examinees answer a ot oof ben e/ falie bype quﬁl:ln.'l-!‘?

& A letter lack consists of three rings each marked with 10 different letters, It e
many ways it is possible to make an unsuccessful attempt to open the hock o

9. There are & multiple choice questions in an examination, How many ”qmnﬂﬂ
anwwers are possibhe, if the firt thee questions have 4 choices each and the
Hhree have 2 each?

= ".H-u‘[,l." T2

g are 5 buacks 061 MATREINAHLS a6 Dohas s Phrysic & ol whisp. 11y B

1 ::.;ll'l'-' v aws cirh & studimt By {5 0 Makbraa Trinly,

: AL s bodkor P ta's and a Physlcs boek fil] either
given 7 g3 of dafferend colonsts, bise marn ignals

it glggnal T ires e use ol twe flags, one hﬂﬁl;:r?:::r T <oy ﬁ“:::‘ﬂli

A e 1 'n;ﬁh_ﬂ ?:Lwi arud & girls and other s 5 boys and 3 girla. Haow mny
l'iﬂ'ﬁl“ ke ; 5 AN -'Il't'mﬂ.ﬂ‘l-i h"“m LIET Eee s b & e 1'||.11|'b ﬂ;};ull.l'u:l' a
—— witl plays apainsi & gl !

i Twelve students compete in. & gace [ how many ways st three prices be
given ?

34| Hpw many AP with 10 berms are there whose first term s in the set 11, 2, 3] and
w s commuin difference is o the ey ||I i 4, !|| 1

4 Froart amangg the 36 beachios in qm&-ﬂpl ome principal, one vice-princpal andt the
pachet incharge ane bo be appoinind. Inhow many ways can this be done ?

{6 How mamy three-cligit numbors ape there with ro digit repeated 7

17, How many Ehree-dlgt mumbers are thirs 7

1h How many threi-digit odd numbers are thee

q0 How many different Bve-digit number hicence plates can be made i
it First digit cannot be gem and the repetition uf dights s not allos ed,
(i) he first-dhigit cannot be sem, but the repetinion of digats is aliowed 7
ey maey fous-digt numbers can be formed with the digits 3,5, 7, 8. % which are
greater tlvam FUHHD, o repetibion of digsls s not allovwed 7
31 How mitny four-digit rumbers can be formed with the digits 3, 5,7, 8, 9 which are
greater than S0, if repetiton of digits s not allowed 7

B

71 1o hiw FRAnY Wayvs Can Six petsons b seated oo w 1

2. How many 9-digit rmmbers of different digits can be hormed 7

A Hawe many odd mumbers less than 1000can be formed by using the digits &, -
when repetition of digits is not allewed ?

15, Hew many 3-digit numbers ame there, with distinet digis, with gach digit od<d 7

% How many different aumbers of six digits vach can be formesd from the dagits 4, 5

&, 7,8, % whel repefition of digitsis not allowwed 7

2. How many différent numbers ol sbodigits can be fermad from the digits 5170
49, 5 when repetition of digits is not allowed *

B How manty four dight different pumbers, greaker fhan 3000 can be bormwed with ihe
digits 1, 2, 5,9, 0 when repetifisin uf dignts 18 nad aflowed T

M. Serial mupdsers for o ke pn-.hh'n."ﬁ i a fackory are to be made using bwo lothees
Ballowed by four diggits (0 409}, 1 it etters are o b taken from six letters of English
alghabed withaut repetition and the digits ane also not reptied i o serial number,
b mamy serial pumbers &ne ]"tlﬂ-ﬁll"'lf ?

B A number lock on a suftcase has 3 wheels cach labelled with ten digits O 1o %, 1

Apening, of the lock ie & particular swrence of thiee digis with no repeats, how

many such sequences will be passilsle T Alse, find e mamber af umsuccessiul

u!ll.'111|l1h b cpen thi lock.

A Sl bompr forpets a four-digit code for an Autiamatic Tellr Machime (ATK) i a

bink, However. he remembers that phis code consists o digits 3, 5,6 and ¥, Find the

largest-possible pumber of trials necessary by obotanin e coarret conle

+1,



R

wie
B s b many ways three jobis L 1 and 0 be assigned w >
Aluﬂfﬂm;luwmhmmﬂﬂﬂ%?

T 23 a4, g cammpent e
M Huw puaenbwrs of sin digits can be formed fom the digis 0, 13,5 7, ;
wihen no digit is nepeatedd * Hiow many of them are divisible by 1 7 edy
L% 'h#mﬂﬂﬂiﬂmmthimﬁ““w
the fotal number of possible sutonus.
36 A crin s tossed thiee times and the oubcomes are reconded. How many /
“mwfﬂmmpmmﬂmihmhmmw.
Fite timesY n bimes?
37, Find the number of ways in which § distinct toys can be distribuited among 5
chilldrent. :
34 Find the nimber of ways in which one can post 5 letters in 7 letter boes.
a8 m&tmnﬂﬂ.ﬂnﬂhmuﬂtﬂpﬂhm“hm“hﬁ
i sl 5, '
0. Hﬂhullnmhrdmhwhlchmhdh{mhpmhhnﬁhuﬂuﬁﬁ:‘
Bax conkains just one ball.
4L hhu#mpw.ysmnﬁdﬂanﬂhlhhdhﬁhrhﬂnmm;ﬂwwhmnf
4 hhﬂrmw.}rpun?hﬂn:btpmmdlnlhtwmi
43, In how many ways can 4 prizes be distribubed among 5 students, when
{i} mo stadent gets mone than ane prize ?
i) @ student may get any number of prices *
fild} no student gets all the prizes 7
" Hmﬂnymﬁuidﬁwdiﬁihmbrmﬂmﬂntmdmh].Lﬁ.t!ﬂh
digits can be nepeated in the same number !
45 How many ﬂuﬂdlplnmﬁﬁﬂrmhemdb}fusingﬂ! digit= 0, 1. 3, 5, 7 while
udﬂnﬂgﬂnuj-hem-dwnmhuufﬁmn?
L Mmmﬂdnmmm]ﬁﬁrmbeImﬁﬂm&wdlﬂtﬂ.Llﬂr
A, 5when :H,g:iluuylrrq:utfﬂmq-mmbnrnlMﬁ’
&7, A coin = fossed 3 Hmes and the putcomes are recorded, How many possible
oulcomes are there” [NCERTI
48, How many five digit telephone numbers can be eomstrcted using thye digits 0 10 %
1f each number starts with 67 and no digit appears more than ance?

ANSWERS
1. 378 2 600 a6 & 5. 625 6
7. 1024 8 999 9. 512 W, [0 1 1. 42
na 131320 W18 15, DR40 16 648 17. %0
18, 450 19 [} 726 i) S0 20, 72 71 48 2. 720
1 e M 2 5 & % 70 woew0 %6
2 1500 30 70,719 MM 6 3. 29 Hmt:
e 3% 516 7" 37, & . 7 38, 91 a0 2x4

J e
o™ i AT
=4F 43 iy 5 .
i . N5 .u 825 g em 44 635
& . T

——MINTS TO SELECTED PROGLEMS

5 Haquined mumber of ways= 10 13 5. 500,
3 Hﬂﬂf r,m.l'l::-=l'¢':'i =1,

A fokal numiber of calendan =T w2 e ig

1 gunoe & parcel can b semt b vy oo of the free post officss. S0, p——pE L
‘.",-54-.5'!515-.1" .

Lﬂﬁ?wﬁl E'd.mmmﬁlwmhrqumnp al waye
candnixind=d

i mum'dm"l.l:ﬂ wiiys=10=10=10=1

. gach onit of the ﬂl"ll thiree questions. can be answensd in 4 ways and ench one of the
pet Ehee questions can be answered in 2 ways, So, iotal no. of sequences of answers
- n.-i'l'*ﬂ-!‘-'-:xl

i, Faegquired pi. of signals =7 w6,

i .l..b-u'_n:aﬂ!' selinctedd froen th st team in & ways, and from the second in 3 wavs
50, o, of singhe matches betw e the bovs af two feams = x5 = 30, Smalarly, the
pe, ool sdngle mvatches bebwoen the girs of bwo leamp =4 =3 =11, Gon, botal miarnber

o matches = 3 & 12=42
11 Required no of ways = 13« 1] =90,

ji There are 3 ways 10 choose the first term and comesponding 1o each such way ihiere
are § ways of selecting the commen difference. 5o, requbed no. of AP =1x 5

15 ]-Ineql.u.-red s d’wa!.rs' A M.

th The hotal no. of required numbers = 9k x K
17, The total mio, of requiced embers = 9x 10 <10
18, The kbl o, of required number = 9 10 x5

1% i) Required no. of Hoence platet =9 =9 x8xTx 6
[5i) Required no. of hcuu::plmz'i o 10 = 10 10 Tk

U Requined no ol pumberi =3 <4 w30l
5. Bequired o, of mummbers = 2 dx 3N
B Fequired no. niway::bﬂﬁiiﬁﬂalﬂ.
B Bequbred mo. of numbers =9 %% xfix TuhxGudndnd
W, An add nurnber biess than 1000 nuthaﬂlrdiﬁilmmm-diﬁll nurnbser ar a
three-digit number. S0, required no. o numbers is
3 (one-digit nos.) + 203 (twe digir s ]+ 2% 2% ¥ (3-dagit nos. |
& Required no, of numbers < 524 %3
B, Required rm.nlmmber;:&xﬁxd.xaﬂﬂ-
o Required o, of numbep=5x 532 ddnlnl
3. Required no. of numbers =2 x4 2 3% 2

5
IH. Jqlln, g hEkE' o I::r“.l [ m &:l Wllrﬁi 4]
LR [ BP0 TV

pmber of serial mumbers s




i -
LS
30 Mequbmd numiber of sequences = 1009 « B

mmber of unsoccessful dhempis < W0 <9x 8-
E Mumber of brials =d= 3= w0l
2. Mequived umber ol ways = 353 x 1

ﬂWlﬂMHﬂthﬂﬂuIﬂl_w Hasahts et

AmduEN,, wd = "

u- g
a7, Dach oy can be distributed in 5 wimyn S, todal number ol ways
= B S xS eSS uns w 5P

38 [ach hether can be posted in any cne of the 7 letter bows. S0 required nlﬂ'*..ﬂ.

ways eI A TRTEYRT =T
8. Required mumber of possible outcomes

= Total tumber of possible cutcomes — Number of possible mat- comes i whicly 5

does ol appear on any die
= #-5 = 16~ 125 =9

40, Omehall car bo put in first bou in 20 ways hecase we can put any one of te frenty
balls in e first bax, Now, remaining 19 balls are to be put inte remaining 4 boe
This cam bee'dome in 417 veays, becauese there ane 4 chuices for each balk Hence, the
required number of wiays =2 w 4%

47, Required number of oubomes = 2 < 3 %2

48, Eqwdumﬁm}qlh:mnmﬂﬁ-aﬂ?rﬁ

163 PERMUTATIONS

Each of the arrangements wihich can be made by taking some of all of s aumber af things
is called a permutabon

For emample, U there are theer -:’I:-j-e'fh.thmlhu].iermulahnnsﬂnhuenhﬁm tukingg hwo
ata fime, are

al P e ok oar,

%o {he fuzmber of permutations of three ditferent things bakien Ewo ak a Hime 18 &

NOTE 1 shauld be nasted (hod m permutations the arder of arrargeme! fs takem mb accourtt,
i the arder is changed, a different permudatim 2 alrtatsed
MLUSTRATION 1 Wite dom ail the prmilistums af the sef af theee etters A, RL
SN The permutations of three letters A. B, C taking all at & time ane

ABC, ACH, BCA, BAC, CHA, CAB

Chearly, fhere are & permutalioms.

TLEPSTRATION 3 Wrile dotedt all the permmchi fis of e poerels AVE LG E‘T;!-rd
bt halking thove at 2 time, and starting uth A ;
SNUTION The permtations of vowels 4, E.[.0, U Laking; three al a time, and startifg
with A are

AEL AIE. AEQ. AOE, AEL, ALE AID, AQH, AL AL AOU, AUO
*hewrty, thepe age 12 permutanions.

bl

AT

T 1%
v Wrrle dimm 4 ol
ﬂ:ﬁfﬁt desired mﬂ?;iw of ledties A, U, € £¥ dakimy thoee 2l 0 Fims
; ARC AN
ACH ADE ﬂ ':E
BLA B, OB m
ﬂ_""': ol CL COA
cAl N LY OCHE DAC
oA [HkA, LBC DCA

' agly, there are 24 permitations. These permutations are obtaired by first sebecting

e 1T ot of 4 ardd then arranging them i all possible ways.
4 NOTATION ifm ﬂ":d Foare posdite itegers viech thit 1SrSm, then the mumber of off
Frrl'ﬂ'""m""’r" distinet thingd. taken ¢ @l o Hine = denetad by ihe symbal Pl elor P\

Theis
#p, oc, Pl 1) = Total mariber of permutations of n distinc thirgs, taken r at a fime
jpillustration 3, we haveseen that these ane 14 permstatons, on a set of 4 betiers, takem
i#.w.mm.mpﬂmmﬂmlwm‘
dp, =24 or, Pid, ) =24
4 Let ¢ s n e posse integers such that 15vsm Then the number of af!
wmm!mm of i distict fhangs dnken rifa imris groem by
=130 = 2] [ =3] o n={r=T}k
i, A rl = o= ain=1) Ch= g = =10k
The number of penmutations of n distmct things, taken £ at 4 nme, 15 Same &
the umber o wavs im which we can fill up rplaces when we have n different things at
it dispesal
The first place cas be Fillied i 1 ways, for any one of the o things can be used to fill wp
the first place. Having filled it. there amw (n - 1) things left and any one of these in - 1)
things can e used 10 Hll up the second place. So, the second place can by filled in
in - 1} ways. Hence, by the fundamental principle of counting. the first two places can
be filled in n (0 = 1) ways. When the first two places ire filled, there are (n - 1) placws
bett, 50 that Lhe third place can be filled from the remaining o = 23 things in (n - I} wiys
Thesefore, the first three places can b fillend in ngn = 1) {0 — 27 ways. Continaing n thi
manmer, we find that the first (r - 1) places can be filled in
=15 = 2F 0. DE—RF= Iy) ways.
*l""ﬂ‘h"u]H'up-ﬁﬁtlr_]I,Pla-ﬁ_'mﬂl_‘ﬂ;{j—":ﬂ—r*lwpmlﬂlt F"."_,th'l' (4]
Plice can Be Flled &n i = =11} ways Feno the r plac= can be filled in
LR =10 (e = Ty Ll = = 1)) Wiy,
Hevcr, the total number of pErmmutations of n distinct things, taken r at a ime 1=
W i =1y (= 2) g =31 o fp=Le= 10
W Py, ry = m(n=1)n=20(n=3) ==k

i!
THDHEHI Proge thet: Pin, v} = "B =

im=ry
EEI[ I"""'El'lﬂ.'.-'{.
]Jlnlrl=H{n__I]U_I_Ib“'_EJH_I;H"'“'”.'H




ATIORS B i
e afr= T =Tin=5 =5 ]

* P e Ll - -3 = Sxduieing

e m-Din-De-B S ) s oy
p 10 B-58-3

a=5
- 1 P, 1= 20% Pon. 21 it By comparing v sdes]

E M Wi have,
|

“-hhﬂ-].-ehl“ , pin, 4) = 20 = Fin, )
Pinm) = mim—1)im -2 0~ 3) . (0= (= . dw—
s Piew)=nin-T)in-Tin-3-.3.2.1 = n' = (- & (n - 2¢
THEOREM 4 Froce fhat 01« 1 ORI e abet e o il i
s W have. R - 2p-0- SReEREREREed - Skompeioy e shches |
5 al 3 I.'_'.}:l = n=
r“ﬂ--ﬁ _ il i iP5 ri= 1. Pl =1k fuid v, [NCERT]
_a ; -‘mﬂﬂ; W have.
_ fhr.‘ ' fir = 1 nﬁ.ﬂrl-ﬂiﬂ'h
= ! n = . i = [
- d_- I Ff.-"l-.ﬂl ﬂ‘h‘ A 1 r&_m 1'.5_#”_1“1
-5 _ 8 _2xéx5
_ (1 ] r 1. = S
LLUSTRATIVE EXAMPLES E . x5
_ ; > =4 E-rf  T-ntd-r(5-rit
Type ! n_.-u_-uumw"r,r.mn r e 12
okt ot A il K 7-re—n
; - (O-ng-A=1
m P : W P53 i P55 . = F-2e-r)=4x3
SELTION We have, oy = 7-r=4 [By comparng]
H ‘.I - - 3
oW P [ *p= -
5-3¢
e s, PAMPLES If "UP, = 5040, find the nalueof
= 'F_‘_q- §=L_ﬂ = WLUTIOE We have,
p = 5040
i) 1% 15 _ ISxld=iixd | 4
Flal s o " [F1 s o M0 _.nmnd
LI = i S
-l : a Sp—y = W0xexsx?
Tigpe I ﬁmnmwmmmnm ~ 0 _ 10x9x8xTx6
CONMECTHMG P a n I8 GIVEN (0=l
EXAMPLE? [f 1 7%5, 3= Pin, 4), find 0. 4 = m W
SOLLTER We have. (0-rt &
2PE H=Pin 4 o 0-r) = G=s10=r=b=2r=4
=  PrRO=Z.PEI ‘;:HHE- I Pow-1,3): P )= 19, find .
ot L U™ We have
- —_— ¥
. - ﬁ‘“J Pir -1, 3): Pin, 4)=1:%
S | N . s Pl-13 3
X im, 4 4

. 7Y



% a:Hlln[l :l-‘l _ -1
&1 E

ﬂ-li}fl"u ’ -
e+ 1) =+ ST
-5.1.,.4;11.4-! = I0n # 1)

s -Nu-4=0

w_._-,‘"k-l- ij=' D =idl

o TPy TP 1
mp T e R

a.;g?i T i
_E_u “' %

ol B H__
M-—?ﬁn?ﬁﬁe‘gn‘ﬁ’-‘ﬁ‘ =”

! —
21— r (2= 0% -k S &
@1 -0 (@ -ri (1% -7) = Ix2xS
-r}{ﬂ-ﬂm-ﬂziﬂﬂﬂHﬁ
@1 -0 20— 09 =1} = P
a1 - (20 -1 (19 =r) = ﬂl-ﬁm-ﬂﬂl*ﬂ
F=7

E-ﬁ :

i) =S ll-r=S=r=b
mf B, Py = 30800 1, find e

m‘::::;'ﬂiﬂﬂ*
ﬁ Gl-r-3¢ - %

LR U ED

Tue 111 ON PROVING RESULTS RELATED TD Pin, nae P,

TUAMTLE L Frove the fafloing
B P im, my s 2P (=2
it Pin, wj = Popi, =1}
(i)  Pim, ry = hu—l_r]-r-r.ﬂl-*'h!—n
) Pnry=n Pa=1r=1
WIUTHN We have,

W Wimn== I l_!"m }t!)"-mm

¥,
2 ik g T —ﬁtffﬁ %-m-ﬂﬁ.l}
_?*.n..j:h*-".-i:!iﬂl. s B Mn=1, ¢ 4r-PlA— 1:r= =1

{a—T} =1

.1..- 4% =2:5 TRSErT Rl T L

[eme—1/3]



ws
SR R R T —B-—i-Lﬁ,‘
agr_-}p =rl = =) e e

. i {h e | _n-1y Is:“-*i
= F= R=r

ll—r—h'rl U
-1 = af
SR -7 = =y D
By N . ) | SN | W
i ke et T T el
EXANMPLENT Proow tha §'r 55 m, B P, o) i diossible by (T, el
SEiToN Lti=rsEwhore DEk <5 - r Then,

Moy = =2 = = 1) (a2 (0 - (s - 1)

=5 Pl sh = nin=(n -2 .. (m=frek=10 .

- Pirsd = mim=Thim =2 (m=dr =1phin = rh(n—fr + 1)) . fn— (£ kg

= P sl = mim-10n—-2...m=tr =1} i =riin={r+10 . [n ufrqh_"ﬁ

b Plad) = PO ey fin =) (n—r« 1) . (m—fr= k=13 s
[-- ﬁ”'”':m r:I.r‘_I! =nli!r—1]-¢ll-1!---ﬂt—lr=-1u1

= P, i) = Pimor)  fim—cl{m—fr + 1)) ... (m—fr + k=10

= P {m, £ & divisible by Mn. ).

EXAMPLE LS [ P, shenuds for ™ ther prove Hal:

11 -Pyed-Po#d-Py+ .+ Py=(n+1t
SOLUTION We have, P, ="P =mi
=0, I41-P+2-Pyd3-Py+ .,

- [ 41+2-2M4+ 33448l 4. Anend

o L

m l®e#Zr-r

W ]

L]
= 1 4E§r+1-1]

Fa]

L1
= 1+Lfir+11r=r]

=1
LJ
= I+£!ir+lﬁ-df
= 142 =105 (3 =20 0 (4! = A+ {(me 1) -]
o 1e{imed)l=-10=(u+1¥
Tygpe 11l PRACTICAL PROBLEMS DN PERMUTATIONS

EXAMPLE 4 I ooy ey theree different rings orn be o Jnﬁnrﬂngmwrﬁﬂ”“‘.:
e i sach finger *
BOLUTION The total number of ways is same as the number of arrangements of 4 fingers:
taken 3 at a time.

N TN SRE
macholl iRt R g

- i

=24

o ATIONS 1635
L b

Lot By B By hﬁﬁhﬁﬂhmwmdhmhﬂ“
HJ“#‘

are four Wy in which Ky canbe woen, Mo, Ry cam b woem in any one of the

S i heve ANGECS 003 WAYS. T the remainitng 2 figeey fing Ky can be worn in 2

[ 80, bY ||_1:-.I-|.|N!n:rl1.=n.'li m““%ﬂﬁlmﬁuﬂm i wehich
ﬂwu rings can be worr bn foug Btgem is 4«3 w2 =24 =

Ei5 r:'.,,-“-n altifefes ame Participabing ima rer. o Ty wweys can the first Hiree

hll“l

; mbst ol wavs in which
I 1“]1\, The total nu aya hﬂmﬁmmhmuwnm
iﬂ;mwmn!mwdﬁim things taken 3 it a fime.
mmﬂmdhumh‘“f“m =’P.¢=a_3-'jﬁ“%‘w=m
i First prize can be won in seven ways, Second prize can be won by any one of
g remmalming; S1% athletes In & ways. Now. five athletes are Jeft, So. third prize can be
~an by any one of tht rermaining 5 athietes in 5 ways,
Hﬁwmﬁmdﬁmmlmﬂimﬁuﬂumnmﬂrﬁwnﬂ=
axpx8=210
oAMPLE 1 Fow mary diffeeent sigms can be mnde by 5 flags from & flags of different
okrurs T

% The total momber of signals i the number of arrangements of B flags by
mgﬂnﬁ-ﬂalaﬂm&

Heswe, requined number of signals
&l 8l BxTufxSxdwit
= | e e =
gl Tad T T 3 i

OAMPLEYT Tor e ety wielys or & perions shand ins quete 2

wfios The number of ways in which b persans can stand in a queue is same as the
surmiber of arrangerments of & different things taken all ot a time.

Herwe, the required number of ways = Py = 6! = 720,

BAMPLE 18 I i= reguired dir deed 5 oien and 4 coomeers 101 0 row o il Bhe toamen acougny fie
roen plicrs. Hote many such armangemends are possibiy *

SEUTION I all @ persons are 4o be seated in a row and in the row of § positions there
s exsctly four even places viz second, fourth, sixth and eighth. It i given tha? thes:
wur even places are to be occupied by 4 women, This can be done in *7y ways (ways of
aangang 4 women in 4 positiors). The romaining § positions can be filled by the 5 men
® T ways So, by the fundamental principle of couming, the number of seating
iTangements as required, is P, % Py =4l x5 =24 12 = 2880

AMPLE 1% Thiree mﬂhm#ﬂﬁ,ﬁwﬂﬂﬂmaﬂﬁ I Pocews ey waeys ciem they

LTI m.mﬂ“m:dmmwmmmﬂmHmiMHﬂWhumbﬁ

fi“‘hﬂﬂmﬂnh ot d different coats taken 3 at a ime. S0, thoee men can wear 4 coats n

3 ways, Simdlarly, 5 waist coats and b caps can be worm by three men in *Py andt °P

h'-ra!-‘: Fepectively. Hence, by the fundamental principle of countng, the required
Umber of Wits a8 desired

dp}”"": x 8Py = {4hx {5 wiuA) = puiul)= 1T2R00




=

The: totil rumber of signals when 1 flags are used at a time from 5 flags is- g
b of arrangements of 5, taking o tme i e 75, Since rean take valye
5 Hence, by the fandamental principlo of addition, the total number of s &

-?ﬁ-_ﬂn‘.ﬂ,#*’l‘,-r’hqn’?&

i-_ﬂ-q-ﬁl#qr!::-‘ w3+ Sud I +Sad I eIl

= 5420+ 80+ 120+ 120 = 375
EXAMPLE IT [ o examinrtion hail thene are four rons of chairs. Ench oz s 8 5
H#ﬁmm“mmmlhﬂrerMJﬁmuhm
ﬁwﬂﬂhﬂm'lﬁﬂuﬁﬂhhﬁmghﬂwmwdmmdrﬁ#mmm
e allafted ho fhe srne cliss: b Font sy feviys ean Haese 37 stvderebs be soufod 7 .
SOLLMION Let thie two dlasses be € and C; and the four ows be By R 83 B, Thes

are 16 @udenis in each class. So, there are 32 students: According o the given cond,
tions there are rwo diffanant ways in which 32 students can be seated: o

ik
S’

R, Ry R Ry
1 IC| E: E] Er
I f1 L-] E: E!

Since thi seating arrangement can be completed by using any ofie of thise two wiys
S0, by the fundamental principhe of addition. we have .
Total number of seating arrangemenis

= No. of arrangement in 1 case + No. of arrangemerits in {1 case,

ow, l-ﬁ:lml:nh::[du&f;mnhrmludmJ&dulmm'"ﬁm=1ﬂu'-yl
And,  16students of class C; can be seated in 16 chairs in '"P, < 160 wayn
Hence.  Total mnmber of seating arrangements

= (16! = Faly+ (16 = 160 = 2 {16! 16])
EXAMPLE 21 How mutny memibers hang bettesst 100 avd TN cam b farmpd wath il digih
1.2, 3 4, 5 if the repelition of digits 5 nol allmeed 7
SOUUTION  Every number lying betwean 100 and 10001z three digit number. Therefom,
we have b find the nimber of permutatinns of five digits 1. 2, 3, 4, 5 taken three ald
time. Hence, the required number of numbers i

p. — - N

P E- A

BOMPLED  Ho sy fivar dhigit ramibers are there anth destenct digits ¥
SOLUTIN The total number of arrangements of ten digits 0, 1, 2,3, 4, 56,7, 6.9 1hA6
#ata time Is P, But these arrangements abso include those numbers which have sl
Hhousand’s place: Such numbers ane not four digit numbers

=Fwd=Ed=1l

When 0 is fixed at thowsand's place, we have bo arrange remaining 9 digits by taking *

ﬂ-l’h.'ﬂ! purmber of such arrangements 15 FJ"‘-,

;ﬂhhﬂ niimber of rumbers having 0 at thousand's PJEE'E"-IHP}
- Hience, the botal mumber of four digit numbers = 107, - P, = 5040 - 504 = 453
e

A

Fen diffeseni betlers af g o

| ﬂ-‘:’ﬂ e lettors. Tieermine the iy ™ g1 Wik with floa lellers i ot

o 1 e ramiber af S-letir " ot
_’M’ml‘i i Jtbrs 18 rupeted = 5w 1070 mumh:ﬁ-l?mmmm

’ bt & 5-letter woords which can e fonmed wiven nages of their Letises is repeated
T o umber of arrangements F 10 Tettées by twidmg 8 at a e,
. o = 30240 )

Im‘.“umhnrnrﬂrmr wards which have at least ane of thalr letiors repeated in
= TRl
i
: sn Fimd the s of all the mipmbers that car v formiat with the digits 2. 3, 4, 5 taken

fimie
RN e,

w”‘l“ﬁ pumber of numbers faemed with the digits 2, 3. 4, 5 1aken all i & bme

« Number of arrangement of 4 digits, taken all at 4 time = Py =41 = 24
o find £he sum of tieze T4 numbers, we will find the-sum of digits i unit’s, ten's,
mm—"w thenzsand's places i all these rmambers.

Canider the digits in the unit's places in all these numbess. Each of the digit= 1.3.4.5
sceurs i 3 |= B) times ify Ehie wnit's place.
s, total far the digits in the wnil’s place in all the numbers

w (2e T4 B3 <B4

spee pach of the digits 2, 3,4, Foccurs’ 3 times in any one of the remarning places.

o, the s of the digits in the fen's, hundred's and thovsand’s places in all the nombets
- (243 e4+5) R =81

Hence, the sum of all the numbers =84 (107 + 10 0% + 10% = 93324,

FEAMPLE 36 [t faoits sy cavmgs 7 pictires can be g from 5 poture sals on g sl 7
soTION. The umber of ways in which 7 pictures can be hung from 5 pichure nails on
awall 15 same a3 the number of arrangements of 7 things, laking 5 at a fame.

p Y, SO 55
I‘hm::.tb.ereq_-uh:ednumbcr = F-_-Lw__s_ltuzl =N,

ENAMPLE 27 Deterotine the muntber of mstural mmbers smalier 10°, ol the decimat
netati of efnich al! the digits are distmcl. .
digt.
Total nuamber of 4 digit natural numbers with distinet digits = Wy =Py
Total fimber of 3 digit natural numbers with distindd dighs = NF!'_‘FI
Tontal rumber of 2 digit natural numbers with distinct digits = Py =Py
Total ruenber of one digit natural nurmbers =¥
fence. the raguired number of natural numbers
L]
= (199, - ¥pg) + (0P, — PPy # ("Py = Fyh %
=qaﬂxﬂr?*qr'ﬁﬂﬁ*“xg*glﬂl' -
’E;J-H_'I'Llh Hlxl' FATITLE .'n::r'd.'i, thlh i “:'r]ﬁ.pur rrlmnrnﬂ', [y b hh‘lﬂ‘ UL afl the letiers
e g EQUATION, using aach lether xchetly oneE.




"

Iettees af thr wond, ‘LOGARITHMS , of reprtntum o fefters ts it ardliread F
SOLUTION There are 10 lefters in the wond LOGARITHMS'
Sn, the number of 4 - fetver word
= Nummbey of arrangements of 10 letters, taken 4 at a ime
= ¥p, = 5040

1. Evaluate sach of the following .
m "F iy e,

1 WPE.N=Ph r- 1 findr

A WP nl=6 PS5 n-1) fndr
A TP S =230, Pre 31, find n

& IF"P, =360, find the value of n
& WP =324 find r

7 WP, s P2 r=1) Bnd &

L LPim4=12.Pin, 2 find n

W Pin=13:Pin4=1:9findn
1o lll'i:‘.l'l—'l.!d]:l’l!rltI.tr—I:IvII:?'E.nd.rl
1 iP5 PinN=2:1, findn

12. Frove that
1.POLN+2. PEAD+I.PEIN+. P, pi=Pla+ Lo+ 1=1

{id) P (iv) P8, 4)

INCENT)

[MCERT]

14, EF(lE,r—];i:Pl_iﬁ,r-E]:El:l. fimned #.
3 1470%, = TLE=L 3, find n.

15 luhiwuun}rtmpi:mﬁvrmﬂdm stand inva queue T

16. From among the 36 teachers in a school, one principal and onw vice-principal et
be sppoltited. In how many ways can this be done

19, Four lettors E. K. S and ¥, one in wach, were purchased from a plastic warshous
}hwmyudnndpaimulhm.h:heumdnhﬂﬁalﬁmbehmtdhﬂﬂm?

18, Four books, one each in Chemistry, Physics, Biclogy and Mathematics; are 105
arranged in a shelf. In how many ways can this be done ?

19, Find the mumber of different &-Jetter words, with or without meanings, that 67
farmed from the letters of the word “NUMBER

2. How many three-digit numbers are there, with distanct digits, mmeﬂdﬁm’ﬂ

21 How many words, with or without meaning, can be formed by using all the
of the woed DELHT', using each letter exactly once ?

Fﬂﬂ"f‘m 162P
s, with or withet i
i ﬂﬁnm‘uw" Wiearing, can be hiesmed by using the letters of

##
i wﬂhbﬂ:’lﬁﬂ
ﬂﬂ:::ﬁ:an &wlﬂbﬂuh:hphm:::lm#ﬁlmhm
i are ot separated 7 T S B s GR IR
e b i e i column A and & ems b column B, A sbadent is asked o match
#‘Hﬂl;miﬂﬁ'lw'ﬁmmm“ﬂﬂhm&Eﬁmvt:ﬂ:ll_c::mtnr
1Mrm“us1nﬂmluﬂﬁ:mp
Y o ynany three-digit numbees aoe there, with i digit repeated?
5 many frdifit telephone numbers can be constructed with digits 8, 1, 2. 3 4.5
E’f’ﬁnﬂﬂl.'h number slarts with 3 and no digit appears moree than once ?
o g how many “"F‘““‘fh‘ﬁ"ﬂ5ﬁﬂihlﬂﬂmﬂdhn3mrpptmﬂnphu““
-ih_lﬁﬂ_.m,umﬂuhmannnnihhnpmm.nndh.mhchmdm"
. 11 denotes (e senbey o pRion of {x + 2) things taken all st a tune, b the
— p:tmuud:nnfdtltﬂng;auhh“unﬂnlrﬂfﬂznumhﬁﬂ
Fﬂuurntunfr—llﬂmgllﬂ:mnu:umn:hu = 182 b, find the value
of =
H_Mmm:,radhg*llrmﬂ:nmhﬁrmwmmmﬁu1mqllmmpﬁﬁ
s Hiow many -digit sven numbers can be made using the digits 1. 2.3, 4.5. 6, 7, no
diggits i T _ INCERT]
i ﬁﬂﬂnmbmdbdm:mwtmhw“hﬁh-ﬁﬁiﬂhll 4

5.unndggjtbrrpmbed’menrdnm:wﬂdhum? [NCERTH
ANSWERS
L i) 336 {a) 5040 {ii) 720 fiv) 360
24 s | i B 5 b
he & 7.9 8 & N9
e 10 11.-5 13 14 i 0,7
15. 120 Th. 1260 1712 W, 24
1%, 36 20. & 0 1 2L B
. uch 4. TH 5 8 Th. 168
37, BEHN . 13 4. S04 30, &0
3. 13, 48
MHTETDHEEETIEELEI:‘TEEFHHBLEEH
L We hawe
P8 ri'= Pibr=1}
s D S
S—r ~ |&={r=1}
. o R BHE
F-rk (=
3 1 ", i
5 = P-na=-nis-mH
= - .
(7 —ri{h=r)

= R-fwr+r =85




LI
A
i
F
5
i
=
"
L=1

= r=4
L Pm=L2Fin ) = 1:9
="t Paa-13% _ 1 (-1 fe—d) 1

L3 m : T-I"h ﬂmﬂﬂﬂﬂuﬂpuﬁmmﬂ.
17. The total no. af ardered pairs = No. of arangements of 4 letters, taken tw
ulr"F:.. H'H h
m.mdnﬂ-hﬂmﬂdlmmmulm-#‘r -
19. Total no. of wurds = Na. ol armngements of 6 letters, tken 4 at s time="f,
3 Required number of numbers = Mo, of arrangements of digits 1, 3,5, 7, 9 by taking

_ 3 at o time ="Fy.
Wip, Wig, Wiy Wy, Waa Wy Wy W Wy, We ey
23, Let W, H We .——wi—*—w.--hiwmmw

can be arranged in 4! ways. Now, voalumes of each work can be arranged n the
followlng ways : Wy s 3 ways ; Wy — 3! ways, Wy —+ 2 ways, Wy —+2wim
}hrnuﬂm.ﬁwmhwmbmh=l‘ (B x 3 w2 x 2y = M5, -
a4, ‘Each answer i the given jon &= an arrangement of the & dems of column §
h!;ﬁﬁﬂ!m‘dﬂﬂliﬂlﬂimﬁmnﬁ.ﬂud.l-bﬂ,
Hﬂ“lmﬂﬂdmmﬁm.ﬁwmmdﬁﬂmhrﬂmnﬂ
:llFa:ﬁl
25 Tistal nsmbe of three digit numbers with distinet digits = ""Py —"Py.

36 Required number of telephone mambers = Py

27. Five girks can sit on chairs in a fow in Py = 51 ways, m,umpunmmﬂ
them in a row in "Pg = 6! ways. Hence, the total number of ways = 51 X &,

¥. The total number of 4 ¢#rnmmhymwmmLaltsm
as the niumber of arrangements of 5 digits taken 4 at a time Eu,mqﬂnd.nuhﬂ'i

Ja even rumbser will have 2 ar 4 at its unit’s place. 5o, unit's place cai bﬂﬁlﬁ
3 ways and the remaining three places {tens, hundreds and thousands) can be
weith remaining 4 digits In 4Py ways, Hence, total number of 4 digit even numhes

formed by wsing the given digits is 'P3x 2 =44

164 PEAMUTATIONS UNDER CERTAIN CONDITIONS
In this section, we shall discuss permutations where dﬂ'errupﬂiﬂﬂlﬂﬂwﬂ
allorwed or distinchion between some of the items are Ig'nmeclnrupiﬂimhl"mum

inevery armangement etc. Such type of permutations are known as permutations
etrtain conditions as discussed below

ATIEES el

thand Hae mareeher of aff n diffesens o .
{ P et o afl prrsinations af w diffesent shiects ke 1 af @ He
ﬂﬂ_'ﬂﬂmmrﬂrﬂﬂﬂhﬂw includesd i each arvangesent, im v " 'P, ).

e havie i find the ) LA i

e e e e e it e o s
':.‘I";_“u,uﬂﬂ'm}"“ﬂ'ﬂ ¢ the first place, Then, the semaining (1~ 1) places cun be
™ with reenaining (7~ 1) obieetsin® U _ | ways. Sieilarly, by fixing the particalor
ot the secnnid. thard fourth, itk places, vee find thar the mumsber of permutations
'_'ﬂ-.ﬂlﬂ"l-ﬂ"-lpr—1 Hemce, by the fundamsental principle of sddition, the requised
I.u'l:lu.r'l.li'l-"Ii"',_.r"LIIF._‘q-_..-"'LF.,l-l."I'I"_L.
—r Prow that the number of permstations of s distinet ohjects ke 1l @ tee, et
pﬂﬂwm'vanmuhmmm.--tp_
:}'!lf Sice one particular object out of n given pbjects is never taken. So, we have I
Whnu‘nﬂ:ﬂfﬂfﬂl}'ﬂmmlpﬁmhﬂhﬂwihm - 11 disthavct objiacts

the rusmber of such arrangement is® 1P
UEOREM 3 Prooe Haal the mumdr of permunttions of n e pbjects taken + af o bone IR0
#M,Fﬁgﬂmnh-pmn:ﬂmﬂlcr-u"*n_,.

Firstlct us baave out the fwo sperifled objocrs. Then the mumber of permutaticons
e remadning {r: ~ 2 cbjects, takem (r = Tata thee, 1™ I, _ 5 Mow, wie consbder b0

mumpmﬂyuinﬁtnhm:ndddlrmﬂd“ﬂ":r- ]

wtions which can be dore i (r- 1) ways. Thus, the number of permutatiins
Wﬂ_u“'ilﬁ_ . But tws specified things can be put together in 2 ways. Fenoe,
wmﬁdnmﬁrrnfpmutuﬂwHuﬂ-w-h-"'11',_,

ILLUSTRATIVE EXAMPLES

EAMPLET I Jhcear mnry s o Hhe feblers of e mond PENCIL be arrairged so that (61 N &
ey mexd fo E 7 (4i) N arul E ave atways togethet !
LTI (1) Lt un keep EN together and consider I8 as one letter. Now, we have 5
letters which can be arranged in & row i Py = 5 = 120 ways, Hence, the total number
of wargs in whach N is abways next o B s 120,
fiil Kreping Fand N together and considering it aa one Tetes, we have 5 letters whach
can be arraniged in °F; = 5 ways. But E and N can be put togethes 20 ways (viz. EN, NE).
Henor, the tistal numiber of ways =5 = 2! = 240,
COAMPLE R Fore sy osfferent worids curt he formed unith the leteesof the word EQULATIOMN
s g

U dthe worids hegrn amth ET Auk) pes el bheyiin weth E and ovidd with N 7

(ni) e rgvrds Begin and evd wutli i consevant 7
OLLTION Clenrky, the given wird contains § letiwrs out of which 5 are vowels and 3

7 letters can be arranged in ' Py = 7! ways
['h?hﬂﬂlnmmwnmﬂl ith N S, we fiox B at the ferst pla
¥ ‘T"':'l”ﬁ||"m1nlg mm[wnmmﬂmﬂﬂidﬂ o L e P EI:‘-
nd N oat the last piace. Mo, rematming & letiers can be arranged in

] :a = |
Pyt wavs, Hence, the required bt of wotds i




1##hhﬂdquﬂhmﬁqimhiﬁ. 1. 5

w*dm-‘ﬁ:‘ﬁ.tn:m-m T
ERAMPLEY  Honr wary wovwids cam by formnd from the irtfers af i TRIANGLE
wnay o dharse weil Do with T aad e weith L7 o "oy
ST There are 3 letiers in the wond TRIANGLE". The toial numiber of 5
formed with these 8 keters s the numiber of arrangiements of § ilems, taken all g , ,
which is equal to "7 = ¥ = 40720 “W.m
b we fix up T in the beginning and E at the end, then the remaining 6 et o
lﬂﬁh‘l‘-ﬂmhﬂihﬂnnﬂwﬂmmmmr =l
with E = 8! =T
EXAMPLES Hioaw many wwrds can be formend wath the letiers of e wond ORDINATE'

st o IINATE' o thap
mMnlmﬁﬂlmhhhmwm_mm
arrange § letiers in 2 row such that vowels occupy ndd places. Then: are 4 odd place
¥z 1.1 5 7 Four vowels can be armnged in these 4 odd places in &' ways. Remakning
Im#ﬁl#ﬁlmmhmﬁdhﬂtimﬂmm:nhm
ﬂmmuwmﬁﬂmmmmmnﬂﬁ
= ! = ST i
FUAMPLES In how masry ways 5 boys and 3 gorls can be seted in @ rosir sa theet o boo vy
are fogeiher © '
SOLUTION The S bops can be seated in 8 row in “Py =5 ways. In each of these srnge-
menis & places ame crosted, shawn by fhe cross-marks, as given helow -

WExBrFuBxBx

Since no two gits are 10 sit together, so we may arrange 3 giris s & places. This can be
done in *Py ways Le 3 girls can be seated in *Py wavs

Hence, the total number of seating arrangements
9P %P, = 5 b Sxd = 14400

ELAMPLE & Inhb-uﬂ;w!umﬁnmmg’ﬁruw'nmu'h-mwﬁnﬂﬁl
vowls ocoupy enly e places * _
SOLLTIEN There ase S distinet letters in the word DELHI W wish to find the total
number ﬂﬂueﬁhlhﬂmﬂulmwuhmrwmﬂyﬂmph:nm
are two vowels E and | and 2 even places viz Tand 4 These two vowels can be

i the two even places in nmmmmmm.mewmﬂ!
i 3 places {vie st 3nd, Sth) in 3! ways. Hence, by the fundamental principle of

EXAMPLE? Hiy ey wwerads cam be farmed from mmgmmmumﬂﬂ'rﬂ
i) e eonoely afmays come togeihier 7 (i) the coneels neper oome ! |m
mhmIMhMM'NMWH'.MSMlLKﬂ
wnd 5 consonants (D, G. H. T. K .
lh#thumuﬂhmnluwummﬂnhw
:hmﬂ!lnfmmlﬂwﬂnﬂhﬂmﬂt’ﬂ
AU, E can be put together in ¥ ways.

{ andnu—bnu“_“hmum :
[ &= 50
jotal mumiber of words by kb
-D-lp.Llljl'“-EE'lllF'.—'].m_ uning all fhe of the
ﬂwmlnmﬁbﬂnlmhm s
) otal rumber of woeds - Numisey of vowels are e
_T,,,;]3;-1,1_m|5 = 16000 mh“ﬂmﬂwmﬁlﬂ
§ Jp I mRETY AT G B .
’ﬂ“"" pipers are never fugether ? mindtia ppers be arramged s tha the best and ¢
= e I:u.-uhn-l:uui in which the best and e worst pagers Teves
#Wrﬂ by subtracting teom the total i
pambet ol arranpemenls in whkhh.mﬂhmtm“'“m II-H'HHHHT""I-'B-

ghe hie umber of arrangements of § papery = *Py. = 91

Mﬁm‘;hﬂrﬂﬂm’mm*mmmhvrlwp-luhdtm
be in AP = B ways. But the best and worst papers can be put together i 2!
S ﬂ,hﬂﬂfﬁh:“lPﬂmﬂlﬁlFHhWhh:hﬂthutﬂﬂﬂﬁtmemuhbr
Fﬂﬂ#"h“"'ﬂl « B
gt rrurmmibeer of ways b which the best and the worst papers never come together

Lol = 9xBl-2uBl = Tul = IR0,
A MPLE® rnw_uywuusm&wh;m..mm
{ii) tem of theva, R amd Shyem, ane pever togefher !
guimow There are five children including Ram and Shyam.
iy Considering Ram and Shyam as o child, there ane four children. They can be
Winﬂﬂlﬂil“ﬂlﬁﬂﬁﬂiﬂﬂ!ﬂtﬂhwwh tn 3! ways,
Hene, e recuired numiber of arrangements = 41 % 2t = 48,
fiiy Total namber of arrangements of 5 children if a row = 5 = 1§
: Tatal numibser of arrangements in which Ram and Shyam are never fogirthes

- Total pumiber of artangements - Number of asrangements in which

Ram and Shyam are ogefher

=10 -4 = 7L
ECAMILE 10 Wlmﬂi_qmpphthum.nﬂﬂrmmirnuhuulillrmm_ﬁrum'
sl the ety stufersty ahold b in the second row, [f the Fso cormers af the secavl row are
rrsersd for the frav aflest students, inserchangrable only befuiven thest, and if the middle seat
of thae from i rone i mmﬁhhﬁ:ﬁirﬂpﬂ.ww-wﬂﬂhnpﬂﬂfﬁr?
MILUTION Sinoe hmﬂh“ﬂﬂhtﬂmhm{ﬂﬁnMﬂ Erve
emaining 6 bechers can be arranged in the front row in 1Py = 6! ways.
M!hnum;dmﬁmmmmhﬁmnhﬂﬂl studenis. They can
weapy these two places in 2! ways. The nemaining 18 seals mity be occupied by the
EMaining 18 students tn 18 ways
m&,hm}unﬁmm principle of mhpﬂmd WAV LTI

= 6w (18! = 21y = 18! = 1440
ERAMPLE 13 Mows masry evien sumibers are thevy wath Phree
d'.lg'll‘!-_ then 7 s the et lf:_g‘il r

digits such that §f 5 & onr of the

e ome ol the digits 0, 2, 4, 6, 8. 11 5 is at




CAsE] When 5 i at humdred s place _
15 15 at hundred's place. then 7 will be at ten's place. So, unit’s place can b §
by using the digits 0, 1. 4.6, 8.
Sg, total piumber of even numbers = 121 % 5 =5
CASEY When 5 not at hundred s place
-Wﬁﬂ[ﬂ:ﬁlﬂ-‘lﬁmmﬁhﬂhﬂhﬂmﬁ{ﬂu&diﬂhﬂmhmmh Jredes
In ten's place we can wse any ane of the len digits excepl 5. 50, ten's place can by
himmmﬂnwhuhmmnfﬂuﬂmdyﬁiuu;z,ﬁ,ﬁg,h o
can be filled in Sways. T
S, total pyembes o @ven numisers = 8 x 9 05 =360
Henie. the total number of required even nimbers = 360 + 5= 365,
FXAMPLELS A code word is fo consist of fwo disiinet Englesh lphshets folicioat byt disting
warsmiyers from 1 ko 9, For exomple, CA 23 et codde wordl. Hire mamy sch code Wonds an timsp
Hieer ey o them end teith im even imteger 7
SOALTICR ﬂﬂﬂiﬂﬂﬁiﬁlﬂhlbhﬂhﬂ.ﬁmﬁnimmm&mmﬁﬁ_
filbed in 287 ways. In last bwo places we have to use two mmmmh
Su,_[ﬂmphmf_mhcml!dlnyl‘;w-yﬁ- Hence, by the fundamental prinople of
counting, the total number of code words o
= ‘F:I'ﬁﬁ'ﬂ‘:ﬂlm.

sumber of code words ending with an cven mieges i .
h'ﬂl.l!cm.'ﬁ!cﬂ:ﬂrwﬂdmhﬂem;‘d&!nﬂnﬂrﬂli.ﬁ.ﬁﬂﬂ'ﬂ!m%

iti mhnﬂmﬁghlpﬂﬁrncmhnﬁlhdm4wl}*ﬁ.ﬂnw.mthﬂpuﬂﬁ.
:mbrtﬂkd“lhmymnfﬂwmmlnmgudjp;ihin#m and the two extheme ld
posttions can be filled by twi English alphabets i Py ways.
Hence, the tal number of code words which end with an even miteger

= 4§ % Bx Py = 4 x 8 x 650 = 20800

EXAMPLE 18 The Princisal warts fo arrange 5 students an the piiitform such that Hie by
%A LTM oecupsrs the second pasirion and cuck that the girl, ‘GITA” i atmnys u:n!lrmr.ﬂinihr;lfd
RITA" How mimy such arrangemenls are possible 7
SOLLTIN Since SALIM pccupies the second position and the tvwew giris RITA and SITA
are always adiacent to each other So, none of these bwio girls can O0cdpy the first soal
Ths, first seat can be oocupied by any one of the remaining two students in 2 WA

Second seat can be occupied by SALIM in only one way el
Wow, in the remaining three seats STTA and RITA can be seated in the fualvwring fod

1 Ll i L ¥
L X SALIM  SITA RITA
- ] SALIM  RITA SITA
X b ST o S[A RITA
4. = Bl Thi F o RITA SITA

Wiw, oty one seat is left which can be occupied by the Sth student in ane Wiy
_ﬁ- hlﬂﬂdmﬁplﬁdrfprdm:ngmﬂﬁ- iugxi=48

'ﬁﬂjrﬁﬂl:ﬁ (s

Hufo iy Aumibers bl
ﬁﬂjnlgir is npeated in iy mﬁ:’" 3000 can fu furmin it the digets ¢, .3,

4507 s mber between U and 1000 . ;
e S e g il
:::?' ays. o b AL BETS phices car o flled by the remsining, 5 digits i 7'

™
MW.M eurmcber of mambers =3 :-:511,-:.;-;-3 o B0 =l

pen™ _
i a5 Ho sy foutr digit micsthers iiowsble by 4 e be mode with e digits 1, 2, 3.

i sepetition af digits i nod alioged 7
w Recall that a number is divisible by 4 if the sumber fermed by e |
- Ro : e T ¥ ask 1veo
!‘:"'I'Jmlh._m h-:,. &, The Ii!ﬂ'.‘.‘ll‘t I.l'ﬂl"ﬁ:ﬂﬂt"fg P]_m, can be mmgr_-d as ol o=

Mu'ﬁ
™ ®H e
o u 1
= = 2 i
= = 1 2
= 4 5 1

Mgt coimsponwiingg mach sick ey fe semuiiig: ke Shpits At thousand's and
pundred's places can be arranged in Py ways.
Henee, the required number of numbens = PoxdeMad=24.
ELAMPLE 16 Firad the wipmber of ways 1w roich 5 bows amd 5 givls be senled w1 @ row s thad
5| Ma tupe givls s sit tagriker.
fiih Al the girfs sit dogether and iff the bovs st together.
) Al thve gurls gre rever fogether,

HHLTHNN
i) & boys can be seatéd in a mow i TPy = 51 ways, Now, in the 6 gaps 3 girls cam be

arranged in Py wavs,
Hemce, the number of ways in which i twa glrls sit tosgethurr
= 5§13 P = Bl A6
i) The two growpsal girks and boyscanbe arranged in 2 ways 5 girls can be aranged
among themselves in 5 ways. Similarly, 5 boys can be arranged amaong themselyes
i 5! ways. Hence, by the fundamental principle of sounting, the total nemiber of
 Mequisite seating arrangements = 90 51 % 50 =2 (3
iy The total number of ways in which all the girls ane pever tugether

= Testal number m.amnrs—Tuul pumber of arrangements
i i < which all the girks are abways together

« 1 — 5F = Al
QAMILE 1 Fioe boys and five girls form 8 g it fhe by amdd
Mber of ways of making the Line
HH'I"TI'UN 5 h‘!-!ll"l. can be ﬂﬁ"]‘lﬁﬂl‘l ina lime 1
lemating, Sp, correspanding each of the <1 ways of arrangements of 5 bays we abiain

Ptz mark e by cross as shown below:
W BxBywBxBynBgx  (H ”Hl!h'hd"lh

spirls afternativiy. Find the




n-#-h—l-ﬂmﬂ—huhimmﬂuwnhmm. =
L2123 or LA 4 of fimtvan
and LT3 or 134 of socond ane
hdqhh#mmmmmymhw |
ﬂ:ﬂmhwﬁhyﬁmhﬂdwhlh&mﬂ%_
seats =@ N TR
Mihﬂhwmmuﬂ Mmhdmm“r‘.ﬁu
Mhﬁwﬁdphﬂmﬂimmd-dﬂ%
ments i Pe x4 % 3L TS
EXAMPLETS A i party is arvanged for 16 persms aleng s sides of @ hong Lable
--ﬁﬂﬁﬁp—ﬂnﬂnmpm-ﬂrnim'rnﬂtlﬁ!ﬂ.h
_ﬁ“‘hﬂﬂ? =
SOLUTION Let the two sides be hﬂmwmmmwmumiﬂ
Mp—umﬂbﬂmﬁhmhmmdﬂtﬂdﬂhm
-ih-npuﬂlmwﬂwﬂmﬂﬁmhmmmtdmldmh'ﬁ'_ !
Hm.lﬂpmnhﬂ.whumﬂm!ﬂduinmbdhhﬂhd&uﬂi

.
Eh:.ﬂhﬂmtﬂdmphwummpummmhcﬂmf

-"r.:'ﬂ:nIﬂ'l
ELAMFLE = I & chiass o 10 stuibensts there are 3 girls A, B, C. Im hour sy ofiffererl gy om
Mi.ﬂﬂhlﬂﬂ*“ﬁhﬂhhxﬁﬁmm
SoLUTION There are 7 boys and 3 girls. Seven boys can be arranged in @ TOW i
rﬁ-ﬁ-ﬂnhﬂ“lﬁmhwhﬂmmmiﬁﬂiﬁ.ﬁm
mynwwdmmrnmum

-?I'H'T_;IFHLEH -

L In how many ways can the letters of the word FAILURE' be arranged so that®
| consanants may oceupy anly odd positions? .
2. Inhow many ways can the letters of the word 'Si-'I‘I?I‘..Iin.J"hiIl.:E'‘I:lu‘.hni'!'llllﬁnﬂ

i} the vowels come togesher 7

fif) the vowels never come ogethes ! and .
i) the wowebs occupy anly the odd places? : ﬂ“;-r
g 8 Hmrmrwﬂdsmhhuﬁmmmﬁﬂwwwdmﬁ

many of these begin with D7
e ﬂymmmwmmmmmumd.ﬂmmﬂﬁ#
T fhe vimerels sbways occupy the odd places ? : |

'.. lﬂ.hﬂ,ﬂﬂ.‘

¥

, may cflerent weordi Can be formed : - -
3 H L the s begin with NT How b halementat gt TION.'Epe
gyt oy i iy h’“‘ﬂ-‘ﬂﬂ#ﬂ—dhﬂ
i Hﬁﬂﬂ.“m}q-lf‘uﬂl_' T In bow many of Ehese wonds: o the lothers of the word
||.|| e et L “"‘"""l"'"ﬂ:“ﬂh “fﬂpm
i)t ot F and D nespectively nccupy fist and Tast place?
i) woawels are ahways Kescther?
ijv) the venvels alwiays accupy even plices?
marvy perimutations can by frmed by the lettersof the wand, VOWELS wh
T 'ﬁrhw T o riestriciion on letiers? i i EATRORY
il puch wardd begins with EY
““' each wiiait] bergins wilh OF angd encly widly LY
i all virwelks come together?
i il consanants come tagether?
g How many words can b formed out of the letiers of dhe word | ARTICLE', o that
owls coupy even places ¥
o I hiow many wppunnlmhﬂlﬁwdﬁmﬁehndﬂuplnmwmmrﬂnl
m_q-q.gqﬂ i hashamd and wifie play in the ome e !
o gt and 7w A% 0 be seated in 8 row a0 that no two women B together
If m = s then show that the number of ways in which they can be seated as
il g 11
= -+ 1)1
g1 Hiow many words (with ar without dictionary maaning) can be made from the
jptsers in e word MONDAY, assuming thal no better is repeated, i
[y 4 letters are used at o thone?
jii} all letters ane used at & tifme
i) all betiers are used but first is viwel
12 How many thres beter wonds can be made using it betiers of fhe wird
ORIENTALT

18

ANSWERS
1. 576 ik 1440 iy 3olo {klay 140
2. THL 120 4 5Th b Bl A e |
[ {i} # {fay M fiel] 7Y =L
fiv) 5 =i 7. i) 7 (i 120 ity 24
fiv) 40 (v 144

LA E o f40 T (D 360 (i) T (i) M0 12 D6

165 PERMUTATIONS OF OBJECTS NOT ALL DISTIRCT

S Far wir weemne discising permitations ol dhisting objecs {things) by baking sormie HE all
W ttme, In this-artiche we e i disoss the e o @ given mumbor o
et v hen abjects are not ll diffesent. For example, the mudrslwer of arrangerments of
the bty of the weord MISSISSIPE], the nmiber of six digh numbers formed by using
the digs 1, 1.2, :-l___-LI_‘H:I“‘,{d|“|umhwqwmdﬂﬂmlhnumhur

i ey ch Affang s

THEOREM Tl numiber of meitually l'l-llf"}ﬂﬂ'w permustitt ot of it things. taken ol at o

L 5] ll'|r.'..'|r-- are IT‘Pkl'ﬂrl'IF Em‘_q M{!m “‘ “’F‘ +‘ = il i

i
|||I gl



S
ea I

- am B

O 1 "‘\1;

nf#—

i

v _. . e ‘ﬁ ., S ..ﬁ-,_ | ;

mpives i ¢ ways. N
e q: ﬁﬂuﬂ‘lﬂ‘

23] -. h IIIII llﬂ!lﬂlil ]

ore hangs. takan all at a e !

& w-ﬂ.u'_ﬂlﬁdnmﬁ_ﬁiﬁ'

Mo 020G

A | The mumive of permesterom of = Sk of iwhuk Pl e alile of o ki

ik of v bl iy o i o tiwind ki o v alik of vtk Mirad aach st py = o s

e .

L]

"I

e SN

mr'n -

Hﬂp—i—ﬂrw-ﬁnﬁrnﬁd’-ﬂ
ot secnd o 3 weveseming &l v detinet o

-

e arramyged.
EMARK ) Supyew e v 7 s 0 br
hh.,.p,hﬁ-i’!-tlﬂﬁ_ﬁii-ﬂ'm
ﬂhhﬂ.mﬁ#iﬂrdm#hr#ﬂﬂﬁﬁ
gt

ol It =

n'n'n'-n

thr wend
AN ) e diffrrent wowdy can by formnd et the fetivrs of (i
'ﬁﬂﬂi'lﬂ"h:-qgﬁnnmuh—ﬁwnh umwm
s UToR: Thess sox 11 uuhh#mmd.ﬁ;rhlni'u#r_:d _
hutﬂ-hd-mhkﬂrnmdmwﬂn mwﬂ:
aow siami o e ki 4 ave sivnilar of soond kind and 2 are similsr

!

a4
I
. | LS
e, the hotal mummber of woeds « L~ e
'mﬂuh-mhﬂ!.nhiwlhmdwhdﬂmﬁlﬂﬂ are [P Theet
L}

E L
.
S of wond i which £ come togrther = o, = il
by o swande 0 which 4 I's do nast come getiser = 34650 = =

R

810

-

o
m*;*:; sumsbe o f differrset permistatioes of the lettees of the murl BANANA
.'pmi!’l
oo hinsd
e

gpri 2

gpues o il cat B forwad g e bter A thi, O et B i sl 4
m L

I e are given Bl vin A A AL AC.E.C ramp—y

Lt i
%ﬂ#qmﬁﬂ.m“ﬂ—ﬂﬁ-ﬂﬁﬁ_ﬂmmhh

Bl
paspiber of peraRaBons B 5ol w56
e pequuiséte mumber of wonds = el
thure are six letters in the wond BANANA of whidh three are alir
13 A's), two are slike of second kind (2 Nx) and voe of its own land
Toal pumber of their pmmz-i-:-“cm

1 ,hmihnuhﬂm.m

% (1) Hir  tamy diffvent wonds cin be firmed with the letters of e wond
HARTANA T
il Fhosr sty
i) I s Fary

o these began wath Hoand end b N P
of these H amul N avy hoggethar

jerters m the wond mﬂ-ﬂ'ﬂwﬂh]ﬂth‘lﬂmﬂlﬂ
afp each of its oot kind,

—r
o, Mﬂnmﬁfmml?““un

— =340,

x

i Afterfiang H mﬂﬂph!lﬂﬂmph,ﬂhﬂilhﬂnmld which thoee
arp alike e A's and mnﬂg.ﬂmu:hﬂhmuhﬂ-
G, fertal e of wornds = -j'=EL

- . =34 1 =i letters out of which theoe are
Considertna H and N togetber we have 7 -2
& alike L A's anad mmmdmmuﬂmmm:mhmmpd

! =
m‘;w.-._n Bt M and N can be artanged amongst themselves in 2 witys

E = :-H!
Heree, hwﬂubmﬁﬂ'ﬂm = Jﬂlr 128

ERAMPLE & Hour mﬁﬁmﬂmhhﬂﬁyﬂqihm#ﬂrwﬁ

INCERT]
ALLAHABALY 7 r
) In b .un'n:rrlw:l.ll\"'l gy e e M
] r'lhn:-mn'qu{il'lrmm‘-ﬂmm ! whish 4 As 2 are
ST Ihnr;ieqhmmhmlwmd ia
8 and thee rest are all distinct -
*, the mguaisi ol wonls » 331 = T

W There are iwﬁ.ﬂdﬂﬂ!lﬂu"‘“

: & vowels in
lm.ammm-mm.lmrlﬂﬂ“‘wb’




. at.]:w.m:ﬂ-ltﬂiﬂﬁphmhﬂﬁlh“.ﬂ hich i
Epﬁdwnﬁm <AR be artanged In"i"ltwm
_hmmﬁwuﬂmwlmwmwhmm.

L, -
|
wmhﬁLwﬁuﬂhﬁﬁ;ﬂmumhﬂﬂﬂhﬂihﬁ“

af whicl A repeats 4 times and others are distingt These 8 lethers can by . :

. i
n.\uj:.
hhmﬂwﬁhu&ﬁhhﬁlumm.-%-m '
Hence, the mumber of words in which both L do not come together

= Total no. of words - Mo, of words in which both L come together ¢
= Ths - 1680 = 5880,

EAMPLE? Fimd the siensher of arsangements of tee fethers of thewont INDEPENDENCE Jy
Tree ity of e arvangennels, .
[) e M rovarals adurd with P? Fii) ot all the pusels abengys cccur logethped
{iid) sl ter ooy mever occuer togeiher? fiwh i Bhe doovds Dol © il eod g
s UTION  In the word TNDEPENDENCE' there are 12 letters of which 3ane N's, fam
E'sand 2 sre TFe. Therslon, 1 )
Ll

Total sumber of arrangements = :F:'!;'_-“”"m

i} Abter fixing the letter P at the extremne left position, there are 11 letbers consisting of
1

3 M's, dE's ard 2008, These 11 leters can be arranged in 31_':!'-:-! = § a0

i
L1 Number of wonds beginming with P = y-lil!! e 13RG00

i} These are 5 vowels in the given wond of which 4 are E's and ane L Thu=e vowekscim

be put together in ‘% ways, Considering these 5 vowels a3 one letter thre are R lefhers

{taking 7 remnaining betters) which can be arranged in 3.['—':] ways (a5 There are A5 and

Bl
300's), Site comesponding 1o each arrangement of § vowels there a5 5 ways ol

arranging remalning 7 letters and one Lty formed by 5 vowls.
Hence, by fundamental principle of multiphcation, the required nutber of arERge

ar 5
wa g
Thee vequared mumber of arrangisments
;mﬁﬁlnmbu uimﬂtg,tﬂ'hﬂ'ﬂz - The number of arrangements iy which all the
vuwels aoour together

menis =

= TRERIN) - TR0 = Tee400
fiwh Lt s fixc | at the extrerne left ond aid P at the extreme right end. Mo, we are Jeft
swith 10 letters of widch 3are Ws, 4are Esand Zare D's These ten betters camn be

e 5%

3 AT | T

by of ]
y mul.rl‘d miLm mm*hkﬂlm

L8 17 bt ey ey o e esters o the weed PERMUTATIONS b arrenged if

onds =t wth P ovid usdfh S 000 poneds aie alf

R () There ane 12 letters in the given word of which 2 are T's and the

__ining 8T digtinet. Remaining 10 lethers between T and S can be atranged in l"g!

win® :

Tustal numiber of words starting with ' and ending in % i 1:. = 114400
pp e 5 vawels i the goven word. Thest vowels can be put i 51 v
- i theese L ovovwels ak one bebies, vorl humve B betters (7 remukiing leters i (e

w{m#dhyﬁfmﬂ|Mmz“TLﬁﬂllﬂuﬂmhmﬁmgwa“
Wbpwmﬂamﬂ principle of multiplication, requined number of words is
,_.,_'Ji.mﬂ:uu

" pw How sy arniigemends om be made with the letles of the mond
er_E.'fh'lﬂES'.‘ I b ki of B tomvels aee dogeifer 7

There fre 11 lettens in th word ‘SMATHEMATICS' of which bwo dre M5, bwo
mm.mmﬁm-ﬂuﬂmmwm
- |
p,qulrrdr!unhrm lnwb-ﬂ_rnﬂ-m
hare are 4 vowels viz A E AL L Conmdering these four vowels as ong Letter we have
a Jaters (M. T, HL M, T, . S and one lettes obtained by combining all vowels), out of
.mu:u.-cmﬁhvin.'ln:-musm' aned Hse et all different These B lokbers can be

n
aanged 1t gy e 3 AT

4!
Bt the four voweks (A, E, A, 1) can be put togethet hiww:.m.
Hence, fve total number ot arrangements in which vowels ane always osether
B3l 10080 x 12.= 120860,

LT
AMPLE 18 ¥l the debters af the mord “AGAIN' be arnmged as in & dlictianary, mlﬂ s ”T
fiftieth i ? ; CERT
WILUTION In dictionary the words sl sach stage ane Imﬁtd.m aiphﬂﬂaj I::-I'\'IJE_.IFI
Starling with the lether A, and arranging th thier fouir leters GATN, we indl =32
s,
Thiss, there are 24 words which start with A. These are the Firgt 24 words
Then, starting with G, and arranging the ather jour Jetters A, A1, N in different ways,

1
e dibkain o - ‘::‘ = 12 words:
Phoss, ey are 12 words, which staft with G.

Nowe wee et with |, The remaining & lesters A,
S,

,]1
G m'hemnged in 71 = 12 wys

tere are 12 words, which start with 1

- we have so far constructed 48 words. ;
The 5th wond i3 A NG el B the S0t word is NAAIG

.




EXAMPLE 11 The fetiers of the mwond RANDOM' are srittest i all possible s
Woords uve suvitiest mul v in o dictimiry, Frot the suk of the wond 'HA] :
SOLLTION Iy dictionary b words at each stage an arranged in skphal
R in order A will occur in the first place as often as there ane
reamairing 5 lettern all at o time Lo, A will ocour 51 times. Similarly, D,
in the first place the same number of times.
A Mumibser of wuords starting with A = 51 = 1203

Number af words starting with [ = 5! = 11

Number of words starting with M = 5! = 120

Number of words starting with N = 5! = |20

Nusmber of woids starting with () = 3 = 120
Number of werds beganming with K s 5 but one of these words i3 the wond §
S, wo first find the number of words beginrung with RAD and KAM,
Mo, of words starting with RAD = ¥ = b

N, of words starting with BAM =3 = & v
By, the words weith TFAN mueet falbina. 1 A
There are 1! words beginning with RAN. One of these wonds i the word RANDOY

The first word beginning with RAN is the word RANDMO and the next wid ",
m l_._.l

Rank of BANDOM = 5 130 + 2 x 6+ 2 = 614, .
EXAMPLE 12 Hmrlrm-_#numhrfgrmtnﬂunemﬂmunhﬁwwdmtkr}mﬂﬂ,jifﬁ
34237 '
SOLLTON  Any number of greater than a millson will contain all the seven digits
Mo, we have to arrange these seven digits, out of which 2 cocur twice, 3 0ocirs twie
il the pest ane distingt.

mmﬂanranME.::-l-?T;lﬂl
mwmmmmﬂwmhmwﬂﬂmmeﬂﬁ
Keeping 0 freed at the millionth place, we have & digits out of which 2 ocours twite 3
oceurs thrice and the rest are distinct These 6 digits can be aranged B
L. S

1‘#31_”“?3

Hence, the number of requdred numbers = 4201 - 6 = 360,

EXAMPLE 13 If the different permutations of the word, ‘EXAMINATION are tiated s s
dict i, how sy items are there in e list before the first word storting it EF

SOLUTION T a dictionary the words at each stage are arranged in ﬂphﬂmlﬂmh-
the given problem we have to find the lotal number of words starting with A, ecalsé
the very next word will start with E ‘
For finding the number of words starting with A, we have 1o find the mumbet &
arangemenis of the remaining 10 betters, EXMINATION, af which there are 2w 2NY
and the others each of its own kind-

The number of such arangements = ,}gl = G720,

Henee, the required number of items. = S07X0, -
EXAMPLE 14 Thire e stx periads in cach working day of o scheol. e o ety fuATYS R

arrape 5 sabyjects such that sach subyect e il af desst ane perind 7

.

. 3

LLE N
it Siee s ""h"“'“lhiih-lu-m

‘” 4 i PIru? SRR ] T i -
g 0 17 " _ "':mumma-uhqu.n'c,.m
rh..h“'. e wqilijer AR « ATTaIigind x ok
|||r||| |1II|'|'t"|‘!'T ol wm -.'I: _._‘I .
P‘.ﬂi‘ : 4 bl
EXERCISE 16.5

: ﬂnd ht pinprrileer afl whisrds fasmagd h Perwwiing 2l the letters of the i

arils
TUQy INUDEPENDENCE (i) INTERMEDNATE  fiil) ARBANGE
fv) IEA v} PAKIRTAN (vi} RLISSIA
juii) SERIES frillh EXERC IS fiv) CONSTANTENOPLE
s In i U WAYE C Thir litiees of fhe wond *ALGEBRA" be armnged without
:t‘lll“li'“'ﬂ' e relintire omdler of the ey i8] e ] crmEmanis ¥
3, Hiow: any words can be formesd with the betters nf the word "UNIVERSITY, the
yoprels emaining together 7
4 Find the total Aumbes of arangements of the letters im the expression @ ¢ ¢ whin

written ot full bength.
3. Fiow many wrds can be furmed with the levers of the word PARALLEL =0 that

o L% i muesl conmie: tirggethier 7
5 Hinw many words can e lrrmied by arranging, the letiers of e word ‘MLIMBAL
o that #ll M8 oo boygether ©
7, 1i thwe Jettors of e word "LATE' be permuted and the wonds so formed be arrangsd
25 1o o dictworinry, frd the cank of the wiord LATE
& i the lettors of the word "MOTHER ane wiithen m all passible orders and thise
wwords are written out a5 in s dictionary, fnd thee rank ol the word MOTHER
& 1f the permutationsof a, boe, d.e takem ol topether be wrikton daw in alphabetical
order as in dictionary and numbered, Find the tank of e permmatation dubac
10, Hiow many numbers can be formed with the digits 1, 2, 3,4, 3, 2.1 &0 that the odd
digits always nccupsy the odd places 7
1L Find the total sumber of ways in which sl '+' and foue " signs can be arrangd m
a limse wich that oo bweo =" slgns occil togethit
12 Hew many different sipnaké can be made from 4 yed, 2 white and 3 green flags by
arranging all of them vertically on & fag=aafi _
1L Flow many npumber of four dights can b Termcd weith the digits 1, 35307
W, Iy how many ways can the lettersof the ward "ARRANGE be arranged s that the

ton B's ane nevier logether T

5. How many different numbers, greater
11,59

1%, How many wonds can be formed from the o

with S and end with 51 .
Y. How marw permutations o by bbters of the word ‘MADHUBAND do nit begim

with M bt end with |7
W Find the number of numbers,
digits2,3,0,3. 4,23
!'-l. |I1 l|'l,|_|l,.-,l l'l'h“'l!r ""I']‘:flﬁ' ¢iin ﬂ-u:- I_rI:H_'T".'I:I'l u"'
(1) the vowels always occapy evenp
lii} thve relative order of viwels and ¢

dhan SO00K) can be formed with the digits U,

phe word "SERIES" which start

greater ylan a milliom, thak can be bormed with thie
e S TERMETIATE" b arraiiged 20 that

?
Mmdnmﬂq}hr?
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s of S e Col 28Y 3 _
- ﬁ-—-hlg--l—manhh-lhm‘h

hat all She 55 gov greter”

1 @ e
L
L

L

3

| O

i E

W D

7. Dei

b e

n ale
o
. S

fol [P iy 1280
i il el
G 1
fvim W40 24
3 Ao 4 10
& I L H
] i 18
1 e b
e | %12
Wm0
{H) TLH00 m 12
I W xmmw
FEXNAE X
% 130 6 N0
m 25
mmmlm#
mﬂl“‘"”

2 The oomsorans can be smngrd among themseties in 4 wak
—.m!;'ﬁl{ﬂ

5
l_-h_:‘_dn&ﬂ.IW:l!!ﬂ‘ﬂ

I-"'"'"" perber of armeeeme—g" ,'_'m

‘Mm'ﬂﬁﬁ’ﬂ‘l-l-liﬂjﬂh!i“ y iy .3

-ﬂﬁtﬂ:m:r WS m“’“*t’.i_hwﬂ‘:
5t
e PRRCES ETL 5, BEATR
Trinrnmer x
Iw,hw “-"il—!;iri..u

&
n F-.'ﬂpﬁm‘bhwhl-h E'*I'-'.F Marwe, e ame: left with seven
-J'w“mmhli-*_hw:i‘_
r;'!:!l'm
lw_hw_dmnlgﬁ,j
T e have to arrange ¥ g ot of which &z of one kind. T arw of anodter Lind and
. =
h.ﬂmdn#— ey

. 5
o wmdm—ﬂ—r

B Namber: grester than S0000 will have sithr 3 or § m the frest place st will conscst
o ¥ diggifs.
Naumber of numbers of with dgh 3 st first place = 3.

&
sdiprrbeer of murmibers with .ﬁ;ﬂ?lﬁ!;ﬁuii

. €
Hemce. e Fequined mﬂuﬂr-lﬂ::r#z L

el ¥ oe
B lnpnrn:lrlmhtﬁfm L 37

b 1 Tmﬂ“mwhmuﬂhwh“h:ﬁﬂh]-
L4424
=Nmnbndmuhﬂh'nﬂbrﬂiﬂﬁh'm‘m'"“'l“l
H'I:rrl.nl.'rl:llsu
e | &l 7-a i
s — < ¢ % E e IN= AT, 10
B, Considesing ail 5 as one letier there are 10 letters enmtaising A4, 74 T4 =
which can be arranged in i'lj'i_fi = 1510 ways-
g NS U ansd LE
- | h{wn_qmmﬂ'mﬂmmﬁmrhrﬂ]

e, 15
Thiseer lettpps Eﬂlhtnfﬂ'#dﬁ'r_ﬂ—m_!‘




WM et 4 4 SO AN SPMEFYWY e P ey o

3 I how many wavs £ women draw water from 4 taps, i 50 Bp ek

4 Wik the total number of possible outcomes o 4 thiow of 3 dice in which

A Wiite the number of arrangements of the letbers of the word BANANA iy

& 1 the kthers of the word 'LATE' be permulid and the words so formed
2 in s dicthomary. what Is the rank of TATE? i

7. Wrile the number of words that can be formed out of the Jethers of i
COMMITTEE

& Wite the mumbcr of all possible words that can be fuctned using the lbtes of g

8. Wit the number of ways in which & men and 5 woemen can dine at & roun
i ooy Bl whaseTs =it inpother . :

10, Write the mumber of ways in which 5 boye and 3 girls can mmmimnw
each girl is betwesn 2 bovs.

11. Write the remainder obtaimed when I7+ 20« 3+« 200 individed by 1

12 Write the number of rusmbers that can be formed wsang all for digits 1, 234

15 Wiite the number of ways in which 7 men and 7 woemen can sit on a round bl
suich that no bwo women:sit together,

o
L5 3 2x¥ L4 4@ =W & %oy
Lz—g'i 9 §lx% 10, W0 1.5 1224 13 7ixs

Belavik e corrred aliermeiiog i @l of the allacmng
L Thenumber of permutations of # different mmganugrautmwhmipnrﬁnﬂﬂ_
things are to be included i

"Wk SRR et (6} "Priy i) 1"
2 Tobal mumber of wonds formed by 2 vowels and 3 consonants taken froun 4 vowes
and 5 consonants is equal fo
il b 120 e} 7 (i ricnie ol hese- !
i'Ir.'Lmanniw;mhﬂultmbelmnnJ out of I]'u:k-llr;'[iu!ﬂ*"'ﬂ‘
CORMITTEE i=
o 21 & (dy 41
ey’ i —- :
4 How many numbers greater than 10 lacs be formed from 2,3,.0,3,4.23
fa) 420 (b} 360 ic) 400 (dy 300

puirpslaeer oof cliffetong ! “
e (akang O OF TONE 008 b s o flages ool different codonses
aumber of words from th L, Id)
2 et come togeiher, iy b the waed “BHARAT” in which 8 snd 1 will

Sl I} 240

i ‘.ﬂ.—tﬁb—l. in which %'s alierute nn_uq._u ket in . i
al 12 (k) 24 ey Th
" The number ol AFTan gements of the word “DEL LI~ i which £ precedes 7 is

o "U,ml-u-rnlwl::ihmw}mmmm e vy
g Them L ; f thir waed "COMSTANT" can be arranped
withomet changing the relative positions ol the vowels and consonants is

i e ) T ) 44 (). mone of these
i The nuenter of ways b arrange: the betiers of the wond CHEESE am
b 240

1, Sumsbrer of all four digit nkmibees having differont digits formed of the diges 1, 2.

iy nore of these.

[a} 24 (k) 3 {e1 128 id) 100

12 1 the betters of the word KRISN A are amanged im all possible ways and theve words
are written oubas in a dickionary, then e rank of the word ERISEA B

{a) 3N bl M ) ¥\ () Prors ol these

13, Ifaitn group u[ﬂdiﬂirﬂﬂ&mﬂﬂtmﬁrdmnmﬂlrhwhullm
he iurmber of artangemeds of 2 obsects, then the umbser of objects is
{a) 10 b A 1l & (di mione of these

I The nurmber of ways i which b mes can b artanged in & o 2o that yeee particular
iR A ConseTutiveE, is
fah 4l= ¥ by 4 ] 3x¥  (d) noneof these

15 A S-digit number divisible by 3 is to be-formed vsmg the digikes 0, 1, 1, 3. 4 and 5
without repetition. The total mamber of waye m which this can be done is

fal 216 () 0 ) 240 il 3135
Ik The product of Fooneecutive p-usil:iwhirg:r!-is divisible by

laj r1 (k) (r=1)! fe) tra 131 (dy noneof these.
700 4oy, = 1D Gedp ghen the values of K ane

fah ¥ anch 11 (b mand 7 i} 2and 11 (d) 2and b

18 ina packied there are m different books, 1 ditferent pens and p diffenent 'F".EI'II.:IL'. Thae
numbwer o sl Hons of at Jeast e artiche of each bype frm the packet in

(1) frie+ 1pnE1) p+ 1) =1
{cf am+mip {i} o of these.
B The Bumber of words fhat-can be made by re-arranging the letters aof Hwe word

APURBA s that vosels and cmmmmﬂlﬂ'ﬂma
4} 18 ib) 35 {e) 38 (d) noneof these.

'ﬁl E"-II-II I
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SLMMARY

l'ﬁ_ﬁﬁnﬁnﬂﬂ-mﬂwiﬁdﬂhﬁm.ﬂh
denoted by Lr o 7 -
Thamn! = In2xdudn__wn-1ina
hﬁd”ﬂhﬂ-ﬂﬂ#ﬂmmnﬂm

z ?.' = 135 _ (2n-12°

and m.
A wel st muqmwm:
4 H;haph_ﬂn#lhlnt-iumﬁn H'E,Iiimilﬂ“

i

ﬂﬂlhhhptp:ﬂ#ﬂlﬂﬂthhﬂ p'!.n-.';l"*' and II.'Illﬂ'l'-""'_h
grmatest iebeger less than or equal to 1.

'P - ——
£ ‘.."'ﬂ1 d
such it o0
.H_HW':._W' ot wrhes it i b complelad in 88y 9%

fc) NI200 i) WP 1 f
25 The mumber of wonds thal can be formed out of the letters of the wind “ARTICLE
o i wverls SCCHPY Ve plaoes i o

- 5% ™) % ) 754 (d) 144

pERMUTATIONS - 1
o i 1 WYY, sevond job can o e
mmmhmm.“ R ——— ]
wnwﬂﬂthi-'m. o ol e W wATL WY (3T
thiss there are & -',T:HHH"‘F‘ verforiming the second job and
mmwndm h“ﬁ“ﬂlﬂhﬁqm

ways of pnﬁwmhh::h Sl 1 crmempewlinng Wy each of the 1

harve n win of ¥he second job
Hernee, the mumber f Whﬂﬁhm*“hw Em A
The alspve wﬂhh‘“h q“w“m‘m

18 thwre e 1 jobs [y, [y, i Stach Wbt b |, o e prrkmrmed indegendently

imomy W i = L1 w Then the hoikal ol :
mamber o ways i owhich all thee jobs
oy s peettiarmrued lll'l‘l_'l iy w My w

fi) (Fundmerttal Principle of Additien) 1 thers ane two jobs such that they can be
perivemed indepedenity in mand » rexpectively, tham either of the two
wmhpﬂhﬂﬂhﬁltnjimm p

7. () Let rand m be positive integery such that 1 Sr 0. Then, the mumber of all

permastations af o distine lems. or objecs taken © at 2 fime s
Ll L LR AT TR TR B T

i) The number of all permsstations (arrangmments) of  distinet objects taken all
ol & e s it

i MHWHHMMWMﬂImm takcen sl ak
s time, of which pare alike of one kind, g alike of second such that g < g = m, &

ot

ry
(e} The nunber of permutations of n thimgs, of which p; are alike of one kind: p;

ma]:keﬂfbeum.l\lml;h arv alike of third kind: — o are alikn of rih and
such that py +pat o+ p=nis

iv1 The numiber of permutations of o thimgs, of which p ane alike of one land, 3 are
alike of sevond kind and remaining all are dstinc, is :
.I

i
ivi} Suppose there are r things o be smanged, sliowing repetitiors. Let burther
Py P . P, i e invtegers sach that the Brst object ocours mxactly p, times, the
wrcomd accars unfu'l]j‘ [ Eirmsss, et Thee, thae bital nasnkss of perrmatatieons of
thicse: ¢ pbjects 1o the above condition is
py =gt - =¥

pimth =P




471 INTRODUCTION

iﬂppﬂ'ﬂf—“ﬂh‘mﬂ wemmm certain number 14 sbje
I “.ﬂﬁ'lﬂm“.mﬂimmn# g:hmmnulhr:;ﬁhﬂi;
 arranging mmﬁ“hﬁ m Hﬂﬁqnmﬂuﬂuﬂg{urmm
abjects. s 0 mnt wank o speciiy th ordering of sehected objects

¢ gxample, & COMPANY LAY wWankt b salsc 3
sy it 0 chov thre bk fom wmﬁ ‘“*Fnllmh-  shiident

wwm-.lmdtlﬂw Hutmml
,ﬂ,ﬂi}-ﬂ,l:rf H-"'"“"I"ﬂ t’mwmmwmmhmmmﬂ
,i,lf_hn‘“m' fgive 'Hﬂmmwhllhﬂmﬁmwlhm

Aseiisaiun that ina Hhhhl‘lﬁi’h Wlaich I:I*th.rr mnﬁqlhn'nm:t'l

72 COMBINATIONS

COMBINATIONS M#“W%—ﬂi’mmprmuf i murker of
hvects, irrespechioe of Bivir n:rllwmhmmm

MLUSTRATION 1 Lést e diffireast combiuetions forumd of e detters A, B, C faken two ai o

fimir.
e The difteren cnmhhlﬂmhmd'ﬂhumml Came

Al A BT

MLUSTRATION 3 Wrate il comhimudtons of famr fetrers A, B, €. D ke das il o He

ST Vst combliatione qf mmﬂmnmulh}'hun;_ AN Dare

AR, AC, AD, BC, BD. CD.

N BFFERENCE BETWEEN A PERMUTATION ANG COMBINATION

! In & combination anly selection i made wheseas in a permutation not only a
sebectinn & made bl e kn Arpatgement i a definite ardier & corsidered.

M na aombinabion, {he mdennz_d H'EM rﬁﬁm—hw whansas inoa
permitation, the ordeting is aaenﬁnLFuraumh. A, B and B, A are same as

connbinaticirs hurdlﬁrl'd-lﬁpmm“'*
I Practically to find the permutations of o difernt items, 1aken «ata dme, we firs

L ﬁrtrltﬁn«humnummdMuwﬁm-ﬁﬂ,wuﬂhhmmhﬂm
L iy PermLkations excesds the number of combinatims. v =
< Each ombinabon mﬁ?ﬂ[ﬂ&h‘.’lm F:I'ﬂﬂ-lﬂlbﬁl- I'IIII'I]" BIN T
& i Mutations ABC ACHE BCA. BAC, CAA and CAT comespomd o the sanie combing-
b ARC,

' it naurd welertng
BEMAIEK (1o ild 1 e e e AR for jormitntioms and the o UEnas

iy g
Fimeliiy Ty




T

niR— 1”- =2} - —rpla-r-4), 3.2.4

= = e | W ] P |

-rn—-]j =2} = re ]}
= = 1L: % .. f

mrﬁ-m#‘t,hﬂmmymmw:m s,
AEMARKT W ey
il
e
[ ......-
Puliiing F=11, i pbiat 2l =m ey = 1] M=1]
el il

m'i-’-l}.mﬂuﬂn Co = a0l !
'.?;lm"‘:q.n"cuﬂ
MEMARKS W luny.
1f n ey
s .L'f “....."_I’J__' -F:Il]_

mm&“u cimn

: M%m mwﬂﬂ“ properties af "G

] e e
i e ows
e have,
2 i L —

g The i of 'h"m”mmmfm,mmmz

#w "I'urlul.!lrunm'k_-uurmtmwmw“ T

o I-'.'I:I I#"'“ﬁ -'ﬂ

T alwane progerhy g [gmwam.__

,gl';ml-'?"m' man-aetgaline iwleger. sueh fmf y * W= then C ="C,

mewlkﬂdn" =y m sy sy -

USTRATION 1 if "Cy="Cy. find the tuidi of

sumont We'know that: °C, <%0, & stymw or s=y
ACr="Cy = m=F el

W 2 Lot ard ¢ be nime magutine mbegers such dhat r< g, Thes,
i
oA i

FROCE Wi l'li"FE.

¥
'C,i"t.-,_t - f

= ol
T T (M T

e B S gl
R T Y
3 i !
T T T e s
! I 1
K fm=rhl ir=114 ?+|:—r-1!
i H—fs1+0
i = rif e =BT e fi=r+1)
= ! [+ 1h
T =l =1 elie=ra 1)
LR T
© n—r#l)lE=rftrie=11
> {n+ 1 e b4 Lt L [
T T PR i
KEMARK 3 This property fs kmoum s Pascut’s ttily woul it e ibsahe praoed by grovng
ewibittitaran) argumients

o
WLESTRATION 2 Find Hee talue o the fxpmissam ¥10g 4 5 Lx

AHUTION e hape
a7 - &
Cy+ 30
=
) 3 o T
q.{_ "'—C "J'C-I'I'H'l-"l-'ui}* c‘l-
ST Wy e B0y L

ILI‘L:|



B o
BN Thie ety e sry ol o he st o °C,
M* -ﬂﬁ'ﬁ-ﬂhzx"ﬂ]:":intf{h -H.wsl plllﬁ

EEMARKS By tesing the aboie property. aw abtein Hial

A w iA=L a-2 mir-D a-pr-l)
i Ty = =2 1
e, Cy = Jx3xg e =126

Wi Af 15r <, then
' BT b S LB S R el

.-- B, . _

H- . "Ic, =1 i~ 1

o, bt fp= 1) = r = 13! fr =13t
!

“Ici—]:#“ ilir- 1)

= fr=r+ 1) om
[ gy "'“""* RIS VT

'““1—: R '*I%—rﬁm]

e [ !
Sk et Lp,- ir= ]]I'i_rall"]

-cm— s (58 =

I'C,="C, = s+ y=nl
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el the S canchs s bo b 2 ling T b i
B W wisk fo sebert & perecne frrem &, But if the persan A is choson. then B gy

hwrmens. I how muny wavs can the sebection be nuade 7 e
38 e hovwr sy ways can 4 teamn of 3 bovs and 3 girks be srlected fro

(-0 _
38 Find the mumber of warys of sdetmg @ balls tum 6 red balls, §
e Bills if each seection oomadsts of 3 balls of each colour.
& Dietermine the mumber of 5 cerds combinations out of 8 deck of 52 ¢
ety one sor i each combnation.
2T, In b many ways can ome sebect 4 circhat wain of ebeven from I
.ﬂri-.-ﬂ-h-'l!—:lmﬂnmdllm-m ;

38 A bag contains & black and & red halls Determine the number of ways in whichy. .

Black snad 3 reud balls can be selected.

24 I how mary =ays can 4 student choose a programme of 5 courses il § e

avallabie and I spevific course are compuaisons for every sdent? .

£ aﬂd?huhmﬂhnmﬁhqw—di#hhh_,“

s b o wrbem the commmitiee consite of © \

) euscty 3girk? [} af beast 3 garde? (10 a2 ment 3 girls? INCERT]

| B It A eAmERAION, & queston papeT Gonsists of 12 quuestions divided into two pam

mmlﬂmlnﬂ.ﬂgﬁnﬂ?@lﬂmwﬂﬂ}w

u“lgﬂlmﬂﬂmnwlﬂmﬂmhhm
can  sicent srbrec? the questions? 2

: reusp consisty of 4 gk and 7 I Iver Y WAVE can @ earm of 5 eemihins

= ;ﬂﬂihmph:mm:ﬂalﬂﬁl 2 least one boy and one girl® (i) ot o
!# [Ba]

roenmitier !Pﬂ-mihhrmmutd}mm-mﬂlmndﬂm

i :bin-rﬂ'-_nmﬁﬁ-hdmﬂl-hvmr of Fhaesie cromrmitiees. vwould consist

ol 1 mun and I women? INCEXT]
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R : AITSH0 305 i 438 [Ij 202 fii) 384
i Flam iyl [iip TEES fii) S g 1 7. I
E @ Im fii} 28 (i) 0 & 0 T ) e :
M 2=y 1. 26 1z 3 13, 780 14 &0
= a9 iy 10s B 2D 17, 24 a
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L (1) FH fily 388 f) 163 31. 420 _
&’ Hn i 441 i) 91 33 10, & =
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2 Mesioesd nos of boat parties = “Cy % "'Cy e

A Since 2 cownes a2 compulsory, s, the sadent p o choose 3
 svenaining 7 courses. This can be done in 'Oy ways
[

|
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P won the Last inchaded selection.

":imwmﬂnﬂnﬁﬁzﬂu:,ﬂrmd:fm s bays
and »l lamt tuto girhs. This ol e dowe in l":l"'f:*uﬁ"f_u"'uf-a'!i}q
» TOMETH ways

& mwmmﬁwm:'fl.;‘c’_
i} Required no. of ways = Total no. of ways - Mo of wavs of sslecting no offsoer

=g,

n m-gd.m.ﬂ' Wﬂ'!u!r-m'l:g:l‘t,.d--f.n‘ﬂ!,

1. The vasious possibrilities are | (i) & from part Aand & from part B (1) 5 from part A
and 5 frovm part B fim) & from part A and 4 from part B.

S, the required no. of ways = Con '+ ST o A g, = 2

1 Required mumber of ways =0y

13 Required no. of ways = %oy + 50,080 o Sl w '« YOy =m0

M. Numiber of straight lnes = "0, - 40, 41

1k Number of triangles = 50, <30,

18 57 familics have at most 2 children, while 35 familis have more than 2 childem
The selection of 20 Families of which ad least 18 famities most havee b mest 2 children
can be made as under

(1) 8 families out af 52 and 2 famibies out of 35
or. (1) 19 families out of 52 and 1 fmily oot of 35
or, (1) X families oul of 51

W Esch set of parallel lines consists of (m + 2) Eines and each paralielogram iz formed

H{hmﬁqmqumﬁmhﬁdﬁmﬂwmﬁlﬁﬂmwmm.

Hene, the tota] number of paralledoprams == * 30y « ™ * 30,

z Required number of combinations= Tidal number of 5 card cmbinistions
- Mymber of 5 caf combimations having no king

s P PR
Y Number of wavs of Eeimth'lgll#!'scgtlc.'l'"
. Number of ways of selecting 9 balls = *Cy "Gy % 03 = 2000
L ﬂureﬂhw“ﬂ“hmﬁ'ﬁwﬂhﬂmhmﬁmﬂm.
four canda cany e sebectad o "y WS s Ember 66 3 GRcs Sambinations
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-!. Hdllﬂ Hiy!.:*:‘aul'.". il ."
B Out of 5 black and 6 red balls. T biack and 3 red balls can be dho |
805 % A0, = 200 ways. s &
20 Required number of ways = Number of ways of selecting 3 couses out )
-'*{'!'Il'lj'itﬂ
M () LMMﬂﬁﬂm"ﬂih}imhmm‘c‘xﬂ:‘;ﬁ[
WiYE i
(i) A cooumitte: consisting of at least 3 girls can be foreed in

'l:,.-"E! f'f,l“ﬂ‘_-““.h
i) A oommittes of at st 3 girds can be formed in
'lt;-:l:“tu e "E.-i-'[‘i.:t"l::.-b‘l'.]r.'l:! = 1632 ways,
SL Al least 3 questions can be selected in the following ways

Fartl Part @l
3 5
4 4
5 3

S0, nequired muamber of ways = 7Cy x 7Cy + 5y % Gy + Py w 'y =420,
32 (1} Froma group of 4 girls and 7 boys. & team of 5 consisting of no girls can be chosen
in "Cy =21 ways.
ﬁAmﬂSmﬂgﬂ-lhﬂmwm“;ﬂmhﬁmm
T x4+ TG % 16+ T Gy IO Gy = Ml v
i} hn—diﬂﬁﬁ‘dﬂhﬂlyﬂsmhd‘mh
"f]H?E:i-*f':-:rEL:ﬂwm
nhmﬂﬂudjmmﬂlmnﬂammhqﬂﬂhﬂh
Cy= 10 ways.
ﬁMﬂEﬂ]ﬂlﬂmdiwmﬂﬂunhtﬂEﬁhﬂaﬂhlftﬂt==ﬁm1ﬂ.
17.5 MIXED PROBLEMS ON PERMUTATIONS Ammmi«'rmh: _
In this section. we intend by cliscizss some practical problems where permutations
dmnMHuWhhMmpﬁ
ILLUSTRATIVE EXAMPLES =
ELAMPLE | mgrwmim.mwm#iwd voupels
be 7
_ﬂuﬂﬂlhmmﬂﬁTuﬂEMMﬂuthmhdﬂﬁmh‘ i
i ' b and 2 vowels.
hﬂﬂtﬂ?ﬂ]u"qw:ﬂchmﬂnﬂ\sﬂnm ;
rmm'uﬁmwmmumm themselves in SLwAF
hhmmdwuﬂgcfcjn'{'ﬂ:ﬂcm . i
ELAMFLED @uw#mh,wdm-guwmmuﬁkmﬁﬂﬂ” J
-.'H .
{i) 'F s amctuded i puch word 7

TGy

{ii) F is mot included ir: gy word !

) S

COMBINAT

o ) There are 7 letiens in the werd “FATLURE'.
nchucde F in every 4 letther word, we st sslect Tour lethers from the 7 letiers af the

EH-HILU’HE such that F is incfuded In every selection. This can/be dore by selecting

T fram the remaining & lethers (e A, 1,1 U, R Ein *Cy ways. Now, there are
1wr‘1nf;d1 nf*'l':l_:rhcumn

cm‘ﬁg;nﬁﬂ'ﬂ"ﬁwmmmmmqmwhunnh
mlﬂ#"mllw*ﬂ

Ths. each of "Cy relections provides # words: Hence, the ital number of words
5y X 1 =400

iTH

@) 1 F oot b inchaded i any ward, then we first select 4 letters from the remaining

bm.ﬂﬁmhdnh'ﬁm. Mo, every selectm has 4 letters which can be
.”._“de]mwh'ﬂ.r-ﬂy:.
Henoe, the total number of words =*C, » 4 =380,

3 How many words uath or wiliou! meaning, cm be formed g all the letters of
dhe oo EQUIATION @t @ hime 3o that vonels amd comsonamts accur lagether ! INCERT)
ORI ‘nurrm_.‘i\;rm‘rsmd3mmumhwmmu&m.ﬁllkuh
can be put ogether in - ways dned all ~onscmants can be pul together in 3! ways.
Considering all vowels as ane letter and all consonants as at Tetter, vowels and con-

sonants can. be M ways. Therefore, vowels and corsonants can be put
5w 3 Hl}'l'i_u.H-l-tlwlp,_

EXAMPLE 4 Floe mutty five-tetter wonds comhimmang 3 vomefs amd 2 consomamts can be formed
yzmy the Irtirrs of the tovd "EQLUIATION so-thl e oo comsnamls oCruF together 7
UTICN Thereare S vowelsand 3consonants in the word FOUATION . Three vowels
aut of 8 and 2 consonants out of 3 can be chosen in *C; % *C, ways So, there are
‘64> 0y groups each containing 3 consonants and two vowels. Now, each group
conbadrs 5 letters which are to be arminged in such a way, that 2 consonants oocur
ingether Considering Iconsonants as one lether, wehave 4 letbers which can be arranged
1t 4! Wiy, Hul:hm::rnmbnnbepl.llh!dhn'in Ewl}r:. Therelore. 5 letiers
#ich group can be aranged in 4! = 2! ways.
Hence, the required numiber of words = (10 x C5) x 4! x 2! = 1440
EXAMPLES Hour many uords unth or ailbeut memwing, eech 2 of powels and 3 consenaris com
W formed from the letters of the word DAUGHTER? INCERT]
SHUTHON  Therneare 3 vowels and 5 consonanis in the word DAUGHTER tut of which
Ivowels and 3 consonants can be chasen in 105« *Cy ways. These selected five lettors
& revw be arranged in 5 ways.
”""T.-'r'r'qui.rrd number of wonds =3E'1-'f 5‘:}'5!
= 3 10w 120 = 3600
SAMPLE 6 The English alphabet has § vouwrls and 21 conssnants. How mamy spords anith tu
iferevet yenpels gnd 2 diffesent comsorants cin be frmed from ffe afphabet 7 [MCEKT]
*AUON  Chut of S vowels and 21 consonants, 2 vowelsand 2 consaniants can be chosen
Gy % 11C, ways. These selected 4 letters can now beamanged in 4! ways Therefoor,
i,t? 'U‘u.' hundamental principle of counting, mequired numbes of wonds s
SN x4 = 10 % 210 % 24 = S0400.
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