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1. Factorial Hotation:

C(,i

Let 7 be a positive integer. Then, factorial 7, denoted nl is defined as:
nl=mn-1H{n -2} ... 2.2.1.
Examplas:
i We define a! =1

4

(AXIXN2ZHA) =24

fii St

(GXAXIX2K1)=120

2. Permuitations:

The different amrangements of a given number of things oy iaking same ar all at a time, arg called permutations

Examples:

I Al permutations {or arrangements) made with fhe letters 3, &, ¢ by taking two at a time are (ab, ba, ac.
ca, e, cb).

il Al permutations made with the letiers &, &, ¢ taking all at a time ans:
{ abc, ach, bac, boca, cab, cba)
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3. Number of Permutations:

FUIonis

Number of all permutations of n things, taken r at a time, is given by:

nl

WPr=n(n-1)n-2) .(n-r+1)= o

Examples:
i %P> =B x5)=30
ii. TP3 = (7 x6 X 5)= 210.

jii. Cor. number of all permutations of n things, taken all at a time = n!.

4. An Important Result:

If there are n subjects of which p4 are alike of one Kind, o> are alike of another kind: o4 are alike of third Kind
and so on and oy are alike of rth kind,
such that (o4 + po + ... D) =

nl

Then, number of permutations of these n objects is = -
g A (P1D.(P2).. ()
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2. Combinations:

Each of the different groups or selections which can be formed by taking some or all of a number of objects is

called a combination.

Examples:

1. Suppose we want to select two out of three boys A, B, C. Then, possible selections are AB, BC and CA.
Mote: AB and BA represent the same selection.
2. All the combinations formed by a, b, ¢ taking ab, bc, ca.

3. The only combination that can be formed of three letters a, b, ¢ taken all at a time is abec.

4 Various groups of 2 out of four persons A, B, C, D are:
AB, AC, AD, BC, BD, CD.

2. Note that ab ba are two different permutations but they represent the same combination. .
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. Number of Combinations:

The number of all combinations of 7 thinas, taken rat a time is:

enp 1 o -1 - 2) .. to r Tactors
£ - rl '
Note:
s =T andTCp=1%
ii. "Cr="Cin-n
Examples:
TMTx10x S x 8
£, g { ) — 330
(Ax3x2x1)
N 16 X 15 x 14 16 X 15 x 14
il 15{313 = 15{3{15_ 131 = 16'33 = = = 560.

31 Ix2x 1 J
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From a group of 7 men and & women, Tve persons ang o ke selected to form a commities so that at ieast 3 men
are theres on the committes. In how many ways can it be done?

AL D
B. G45
C T35
D. 755

E. MNone ofthese

Answer: Option D
Explanation:
Wre may have (2 men and 2 woimen) or (4 men and 1 Woman ) or (S men only ).

- Required number of ways = (TCy xPcoay + Ty x%c+ (TCs)

_ [TxEx5  EX5
I - Pl |

TxB x5 TG
oRgk [31:2}-:1 HE] P [E:h.'fj

(525 + 210 + 21)

j +{feaxPFoy + (TCco)

TEG.
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A

always come together?

AL

moow

360
450
20
2040

Mone of these

Answer: Option C

Explanation:

PERMUTATION AND COMBINATION

FUrFTEnts

In how many different ways can the letters of the word 'LEADING' be armranged in such a way that the vowels

The word 'LEADING' has ¥ different letters.

When the vowels BEAl are always together, they can be supposed to form one letter.

Then, we have to arrange the letters LNDG (EAD).

Mow, 5 (4 + 1 = 5) letters can be arranged in 51 = 120 ways.

The vowels (EAlL) can be arranged among themselhves in 31 = 6 ways.

Required number of ways = (120 x 68) = ¥20.

18/03/2025
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o In how many diferent ways can thre ietters of the word '"CORPORATION be armangaed so thal the vowels always
come toaether?

A& B

B. T440
. ZB80
0. SO400
E. 5S7a0

A nswer: Optlon D

Explanation:

In the word M2ORPORAT M, we ireat the vowels DOALD as ane letter
Thus, we hanve CRIPRTR (OEAD S

This has ¥ (6 + 1) letters of which R occurs 2 times and the rest are different
¥
rumber of ways arranging these lettars = 5 = 2520,
Mow, S wowels in which O occurs 3 times and the rest are different. can be arranged
= |
in — = 20 ways.
=

o Required numbern of ways = (2620 ¥ 20) = 50400
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-l:'lut of ¥ consonants and &4 vowels, Bow many words of 3 consonants and 2 vowels can be formed?
o, 210

. TS0
L = e
=5 = Rk

E Flone of themse

Snoswar: Option &

Explanaticon:

MHMumber of ways of selecting (2 consonants out of 7 and (2 vwowels owut of 345
- Ty )

T oD om = <k T
B 2w A 2

=" &

MHMumibbaer ol gropes,. aach having 9 consoanants amnd 2 wowvwala — 210
Each gQroup comntainm S le=thesre=s.

Fduarmizer o vways OF arraangimo

S letiers Simec g INnErmsSaeives T LA

= S o d ™ SN F =1

= A=,

=Tm Fraagiuairsdd mvuimimeaer O sarsy' S = R 2= 120 =— 25
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A, T2

B. 144

c. 360

D. 7206

E. None of these

Answer: Option C

Explanation:

The word 'LEADER' contains 6 letters, namely 1L, Z2E, 1A, 1D and 1H.

£ = 360.
(I ZD(T( 1)1 T) .

Required number of ways =
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such that at least one oy should be thers?

A. 159
B 194
c. 205
D. 209

E. HNone of these
Answer: Oplion D
Explanaton:
wWe may have (1 Doy ang 3 girs) or (2 poys and 2 gins) or (3 boys and 1 Qi) or (4 boys)
Reguired nuimber
af wa'g,rus = (BFCy x e+ (P x o)+ (P 9G4 + (fCy)
= (Foyx o+ (oo x ey + (Foy x Yoy + (e
ok e 6 xS - 4x3 . Gx S x4 ] xS
) 2x1 2 Ixa2x1 e i |

= (24 + 90 + 80 + 15)

=209,
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In how many ways a committee, consisting of 5 men and & women can be formed from 8 men and 10 women?

A. 2685

B. 5040

C. 11760

D. 85400

E. Mone of these

Answer: Option C
Explanation:

Reqguired number of ways = {ECE, X m{:ﬁ}

=Fcs x Yy

EI?}-{Bx 10Xx9x8X7T
Ix2x1 4x3x2x1

L]
= F17¥60.
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A box contains 2 white balls, 3 black balls and 4 red balls. In how many ways can 2 balls be drawn from the box, if

at least one black ball is to be included in the draw?

A. 32
B. 48
C. 64
D. 96
E. MNone of these

Answer: Option C
Explanation:
We may have(1 black and 2 non-black) or (2 black and 1 non-black} or {3 black).

Required number of ways = (3{:1 x 5{:2} + .[3(:2 » EC” o .[3(:3}

3 x A + 3}[2}-{5 + 1
231 2x1

= (45 + 18 + 1)

= d.
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In how many ways can a group of 5 men and 2 women be made out of a total of 7 men and 3 women?

A. B3
B. 90
C. 126
D. 45
E. 135

Answer: Option A

Explanation:

- 7 3 7 3 fx6
Required number of ways = ("Cs X “Cp) = ('C2 X *Cq) = | o~ — x 3| =63.
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How many 4-letter words with or without meaning, can be formed out of the letters of the word, 'LOGARITHMS', if
repetition of letters is not allowed?

FUIonis

A. 40

B. 400
C. 5040
D. 2320

Answer: Option C

Explanation:

'LOGARITHMS' contains 10 different letters.

Required number of words = Number of arrangements of 10 letters, taking 4 at a time.
_ 10p ”
=109 XEXT)

= 5040,
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- Iy sy MAnYy differemnt WaySs Can the letters af the wWord 'PAATHERMATICES! e ;an'angec:l S0 At the vowe|s EH'H"-‘-B}"E
come together?

A 10080

B. 4989500

. 120850

D. Mone of these

Aonswer: Optlon C
Explanation:

in the word '‘PMATHERMATICS, we treal the vowels AEAIT as one etter
Thus, we have PMATHRMTES (AEALD

Mow, Wwe have to arrange 2 letters, out ofwhich b oocurs twice, T occurs twice and the rest are differant.

e |
o Mumber of ways of arranging these letters = =naEn = 10080

MNow, AEMA] Mas 4 12iters In whilch & ococurs 2 thimes and the rest are different.

i
MHMumber of ways of amanging theses ctters = % = 4z.

- Required number of words = (TQ080 K 12 = 120960
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In how many different ways can the letters of the word "OPTICAL' be amanged so that the vowels always come

together?
A. 120

720
4320
2160

moow

MNone of these

Answer: Option B

Explanation:

The word "OFTICAL' contains 7 different letiers.

When the vowels OlA are always together, they can be supposed to form one letter

Then, we hawve to arrange the letters PTCL (O1A).

Mow, 5 letters can be arranged in 31 = 120 ways.

The vowels (O1A) can be amanged among themselves in 31 = & ways.

Required number of ways = (120 x 6) = 720
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