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PERMUTATIONS AND
COMBINATIONS

FUNDAMENTAL PRINCIPLE OF COUNTING
Multiplication Principle

If an operation can be performed in ‘m’ different ways; followed
by a second operation performed in ‘n’ different ways, then the
two operations in succession can be performed in m X n ways.
This can be extended to any finite number of operations.
Ilustration 1: A person wants to go from station P to station
R via station Q. There are 4 routes from P to Q and 5 routes
from Q to R. In how many ways can he travel from Pto R ?
Solution: He can go from Pto Q in4 ways and O to R in 5 ways.
So number of ways of travel from P to R is 4 x 5= 20.
Ilustration 2: A college offers 6 courses in the morning an
4 in the evening. Find the possible number of choices with the
student if he wants to study one course in the mothi
one in the evening.
Solution: The college has 6 courses in the mornin f
the student can select one course in 6 ways.

In the evening the college has 4 course hic dent
can select one in 4 ways. 2

Hence the required number of ways =
Iustration 3: In how many ways\can 5 prizes be distributed

ore prizes ?

ke @bhe o

one of the 4 boys, hence

first prize can be distribu
Similarly every
can also be gi

Addition P

If an operation can be performed in ‘m’ different ways and another
operation, which is independent of the first operation, can be
performed in ‘n’ different ways. Then either of the two operations
can be performed in (m + n) ways. This can be extended to any
finite number of independent operations.

Ilustration 4: A college offers 6 courses in the morning and 4
in the evening. Find the number of ways a student can select
exactly one course, either in the morning or in the evening.

1 www.jkchrome.com

www.jkchrome.com

Solution: The college has 6 courses
the student can select one cou
In the evening the college has 4 co
can select one in 4 ways.
Hence the requiredsia

prning out of which
es out of which the student
ber of ways =6 +4 = 10.

ants to leave station Q. There are 4
and 5 routes from Q to R. In how

many ways avel from the station Q ?
Solutio from Q to P in 4 ways and Q to R in
5 ways QO to P and Q to R are independent to each

e person can leave station O in 4 + 5 =9 ways.

F IALS

is a natural number then the product of all natural numbers
pto n is called factorial 7 and it is denoted by n ! or |n

Thus,n!=n(n-1)(n-2)...3.2.1
Note that 0! =1 =1!
nl=n(m-1)!
nmn-—1)(n-2)!
=nm-1)(n-2)(n-3)!, etc.
For example 6! =6 x5x4x3x2x1]
But 41 =4x3x2x1
6! =6x5x4! or 6x5x4x3|
Remember that
0!'=1,11=1,21=2,31=6,41=24,51=120,6! =720, etc.

MEANING OF PERMUTATION AND
COMBINATION

Each of the different arrangements which can be made by taking
some or all of a number of things is called a permutation. Note
that in an arrangement, the order in which the things arranged is
considerable i.e., arrangement 4B and BA of two letters 4 and B
are different because in 4B, A is at the first place and B is at the
second place from left whereas in BA, B is at the first place and
A is at the second place.

The all different arrangements of three letters 4, B and C are
ABC, ACB, BCA, BAC, CAB and CBA.

Here each of the different arrangements ABC, ACB, BCA, BAC,
CAB and CBA is a permutation and number of different arrange-
ment i.e. 6 is the number of permutations.
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ABC, ACB, BCA, BAC, CAB and CBA are different arrange-
ments of three letters 4, B and C, because in each arrangement,
order in which the letters arranged, is considered. But if the order
in which the things are arranged is not considered; then ABC,
ACB, BCA, BAC, CAB and CBA are not different but the same.
Similarly AB and BA are not different but the same.

Each of the different selections or groups which can be made
by some or all of a number of given things without reference to the
order of things in any selection or group is called a combination.

As in selection order in which things are selected is not
considered; hence, selections of two letters 4B and BA out of
three letters 4, B and C are the same. Similarly selections of BC
and CB are the same.

Also selections of C4 and AC are the same.

Hence selection of two letters out of the three letters A, B and
C can be made as AB, BC and CA4 only.

As in arrangements, order in which things are arranged is
considered. Hence all arrangements of two letters out of the three
letters A, B and C are AB, BA, BC, CB, CA and AB.

A, B, C

Y J—

[ 4B
:|<——> AB

BA
BC
CB
CA
AC

:|<7—> BC

SNOILLVLNNYAd
SNOLLVNIGINOD

::|<——> CA

Number of combinations (or groups) of two letters
letters A, B and C = 3.

(iii) Problems based on seated in a row

(iv) Problems based on digits

(v) Problems based on arrangement letters of a word
(vi) Problems based on rank of a word (in a dictionary)

Problems of Combinations

(i) Problems based on selections or choose
(ii) Problems based on groups or committee
(iii) Problems based on geometry

If in any problem, it is neither mentioned that the problem is
of permutation or combination nor does the problem fall in the
utations or

categories mentioned above for the problems of

Suppose you have to selec
B,, B,, By and B,, you can s
B, B,B,B,orB,B,B,.

Here order of s i
three batsmen is n
difference in

ct th

batsmen B, B, B,, B, B,

s ofi three batsmen in any group of
rable because it does not make any

tion process; B, B, B,, B, B, By, By B, B,,

or batting; B, B, B,, B, B, B,

4 By B,, are different because B, B, B, means batsman
ng first then batsman B, and then batsman B, whereas B,

B,B,B,, B,B,B,,B,

batsman B,.

COUNTING FORMULA FOR LINEAR

b
Number of permutations (or arrangements) of two letters o B, ba
of three letters A, B and C = 6. B, means batsman B, batting first then batsman B, and then
0 thre
two

Permutations of three different letters 4, B and\C tak

at a time is also understood as selections of @ny ifferent
letters 4B, BC or CA out of 4, B andyC, elected two
letters arranged in two ways as

AB,BA; BC,CB or CA,AC

f permutations
a time
ifferent letters out of the
angements of two selected

Hence using multiplication principle, l’ll§lb
0

=3x2=6

s selection of some or all of the given
en arrangements of selected things. In most
entioned that the problem is of permutation
t in some problems it is not mentioned. In the
case where it is not mentioned that problem given is of permuta-
tion or combination, you can easily identify the given problem is
of permutation or combination using the following classifications
of problems:

Problems of Permutations

(i) Problems based on arrangements
(i) Problems based on standing in a line
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PERMUTATIONS
Without Repetition

1. Number of permutations of n different things, taking r at a
time is denoted by "P. or P(n, r), which is given by
np _ H!

To(n-r)!

=nn—-1)(n-2)..... (n—r+1)),
where 7 is a natural number and 7 is a whole number.
2. Number of arrangements of n different objects taken all at

0<r<n)

atimeis "B, =n!

Note:
"B=n, "P.=n.""'P_,, "P.=(n-r+1)."P._,,

nPn = nPn—l

Ilustration 6: Find the number of ways in which four persons
can sit on six chairs.

Solution: P, =6.5.4.3 =360
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With Repetition
1. Number of permutations of n things taken all at a time, if
out of n things p are alike of one kind, ¢ are alike of second
kind, r are alike of a third kind and the restn — (p + g + r)
are all different is
n!

plg'r!
2. Number of permutations of n different things taken r at a

time when each thing may be repeated any number of times
isn’.

Illustration 7: Find the number of words that can be formed
out of the letters of the word COMMITTEE taken all at a time.
Solution: There are 9 letters in the given word in which two T’s,

two M’s and two E’s are identical. Hence the required number of
! ! !
o " o 45360

words = —~———=——=
212120 2y 8

NUMBER OF LINEAR PERMUTATIONS UNDER
CERTAIN CONDITIONS

1. Number of permutations of n different things taken all
together when r particular things are to be placed at some r
givenplaces="""P = (n-r)!

2. Number of permutations of n different things taken r at a
time when m particular things are to be placed at m given
places="-"p

3. Number of permutations of n different things, taken r at a
time, when a particular thing is to be always included in each
arrangement, is 7. " 1P|

4. Number of permutation of n different things, takena- at
when m particular thing is never taken in each a me
is"="P.

5. Number of permutations of 7 different thingsftaken all apa
time, when m specified things always co ther

m! x(n—m+ *!
6. Number of permutations of n diffe
time, when m specific things never

Iustration 8: How many
with the letters of the word
and end with ‘7°?
Solution: After putti
in one way) we s

Solution: After leaving A4 and /, we are remained with 4
different letters which are to be used for forming 3 letters words.
Hence the required number = 4P3 =4 x3x2=24,

3 www.jkchrome.com
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CIRCULAR PERMUTATIONS

1. Arrangement Around a Circular Table

In circular arrangements, there is no concept of starting point
(i.e. starting point is not defined). Hence number of circular
permutations of n different things taken all at a time is (n—1)!
if clockwise and anti-clockwise order are taken as different.

©
©

In the case of four persons 4, B,
circular table, then the two arr:
wise direction) and ADCB (the
clockwise direction) are re
Hence the number of arrangements (or ways) in which four
different persons can sit a circular table = (4 — 1)!
=3!1=6.
2. Arrange of\Beads or Flowers (All

d a Circular Necklace or

of circular permutations of » different things

, if clockwise and anti-clockwise

Q are taken as the same.

we consider the circular arrangement, if necklace made
of four precious stones 4, B, C and D; the two arrangements
ABCD (in clockwise direction) and ADCB (the same but in
anti-clockwise direction) are the same because when we take
one arrangement ABCD (in clockwise direction) and then
turn the necklace around (front to back), then we get the
arrangement ADCB (the same but in anti-clockwise direc-
tion). Hence the two arrangements will be considered as one
arrangement because the order of the stones is not
changing with the change in the side of observation. So in
this case, there is no difference between the clockwise and
anti-clockwise arrangements.
Therefore number of arrangements of four different stones

-N!
in the necklace = ( > ) .

3. Number of Circular Permutations of n
Different Things Taken r at a Time
Case |: If clockwise and anti-clockwise orders are taken as
different, then the required number of circular permutations
"P,

-
Case llI: If clockwise and anti-clockwise orders are taken
as same, then the required number of circular permutations
n
P

2r
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4. Restricted Circular Permutations
When there is a restriction in a circular permutation then first
of all we shall perform the restricted part of the operation
and then perform the remaining part treating it similar to a
linear permutation.
Mlustration 10: In how many ways can 5 boys and 5 girls be
seated at a round table so that no two girls may be together ?
Solution: Leaving one seat vacant between two boys, 5 boys may
be seated in 4! ways. Then at remaining 5 seats, 5 girls can sit in
5! ways. Hence the required number = 4! x 5!
Ilustration 11: In how many ways can 4 beads out of 6 different
beads be strung into a ring ?
Solution: In this case a clockwise and corresponding anticlock-
wise order will give the same circular permutation. So the required

P, 6543
42 42

number = =45.

Iustration 12: Find the number of ways in which 10 persons
can sit round a circular table so that none of them has the same
neighbours in any two arrangements.

Solution: 10 persons can sit round a circular table in 9! ways.
But here clockwise and anti-clockwise orders will give the same

1
neighbours. Hence the required number of ways = 59! .

COUNTING FORMULA FOR COMBINATION
1. Selection of Objects Without Repetition

The number of combinations or selections of n different
things taken r at a time is denoted by "C or C (n, r) o

(n)
“\)

where "C =

Some Important Results
@) "C,=1,"C,=1
(iii) "C,="C, _

”

v) "C,+ "C,

Ilustration 0C =2C._,,, then find the value of 3C,

NC L, =r+(r-100=20=r=15

18.17.16
3 18Cr= 18C15 — 18C3 -
1.2.3
Iustration 14: How many different 4-letter words can be
formed with the letters of the word ‘JAIPUR’ when 4 and /

are always to be included ?

Solution:

=816

Solution: Since 4 and [ are always to be included, so first we
select 2 letters from the remaining 4, which can be done in
4C2 =6 ways. Now these 4 letters can be arranged in 4! = 24 ways,
so the required number = 6 x 24 = 144.
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Mlustration 15: How many combinations of 4 letters can be
made of the letters of the word ‘JAIPUR’ ?

Solution: Here 4 things are to be selected out of 6 different things.
6.5.4.3

43.2.1

So the number of combinations = °C, = 15

2. Selection of Objects With Repetition
The total number of selections of » things from » different
things when each thing may be repeated any number of times
isttroic

3. Restricted Selection
(i) Number of combinations of » different

different things is
"CLHC, +C Lt
This can also be stated as
of n different is 2”‘ 1.

Ilustration 16: s 6 friends. In how many ways can

em at a dinner ?

ite one, two, three, four, five or six friends

otal number of ways of his invitation
=0C, +6C,+6C, +5C;+6C;=20~1=63

tal number of combination

ction From Ildentical Objects
(i) The number of combination of » identical things taking
r(r<m)atatimeis 1.

(ii) The number of ways of selecting any number r (0 <r<n)
of things out of # identical things is n + 1.

(iii) The number of ways to select one or more things out
of (p + g + r) things; where p are alike of first kind, ¢
are alike of second kind and r are alike of third kind
=p+D(@+DH@F+1)-1.

Hlustration 17: There are n different books and p copies of
each in a library. Find the number of ways in which one or
more than one books can be selected.
Solution: Required number of ways
=(p+DE-+)..nterms—1=(p+1)" -1
Illustration 18: A bag contains 3 one ¥ coins, 4 five T coins
and 5 ten ¥ coins. How many selection of coins can be formed
by taking atleast one coin from the bag?
Solution: There are 3 things of first kind, 4 things of second
kind and 5 things of third kind, so the total number of selections
=@+1H@+1HG+1H-1=119

DIVISION AND DISTRIBUTION OF OBJECTS

1. The number of ways in which (m + n) different things can
be divided into two groups which contain m and n things
respectively is
m+nC nC = M

men m!n!

b}
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Particular case: (i) Number of triangles obtained by joining these 7 points

When m = n, then total number of ways is ="C,
2m)! b der of . dered and (iii) Number of quadrilaterals obtained by joining these n
(m1)? , when order of groups is considered an points = "C,
2m)! Ilustration 21: There are 10 points in a plane and 4 of them
P when order of groups is not considered. are collinear. Find the number of straight lines joining any
21(m!) two of them.

2. The number of ways in which (m + n + p) different things ~ Solution: Total number of lines = 1°C, — C, + 1 = 40.
can be divided into three groups which contain m, n and p  Illustration 22: If5 parallel straight lines are intersected by 4
things respectively is parallel straight lines, then find the number of parallelograms
(m+n+ p)! thus formed.

mt+n+p n+p, V4 = 3
C,. Cp. Cp s Mm#Fn#p Solution:

m!n!p!
Particular case:
When m = n = p, then total number of ways is

Gm)! . .
) when order of groups is considered and
m!
3m)! . .
(3m) 3 » When order of groups is not considered.
31(m?)
3. (i) Total number of ways to divide n identical things among Number of parallelograms
rpersonis "*rIC
(i) Also total number of ways to divide n identical things z 3
among r persons so that each gets atleast one is "~ ICP - FINDING T K OF A WORD

Ilustration 19: In how many ways 20 identical mangoes may ~We can find word out of all the words with or
be divided among 4 persons if each person is to be given at  Without i ed by arranging all the letters of a given
least one mango? word i ible 'ways when these words are listed as in a
Solution: If each person is to be given at least one mango, then ~ dictigna casily understand the method to find the above
number of ways will be 20- 1 C, = 19 C, = 969. aéntio k by the following illustrations.
Ilustration 20: In how many ways can a pack of 52 cards on 23: If. the letters of the word BACHIT are
be divided in 4 sets, three of them having 17 cards each andy, 2rT3iged in all possible ways and these words (with or without
fourth just one card? eaning) are written as in a dictionary, then find the rank of
Solution: Since the cards are to be divided into 4 sets, them Wy 1S vYord RACHIT. .
having 17 cards each and 4th just one card, so nu o s Solution: The order of the alphabet of RACHIT is 4, C, H, I, R, T.

521 511 521 The number of words beginning with 4 (i.e. the number of
words in which 4 comes at first place) is >P; = 5!.
Similarly, number of words beginning with C is 5!, beginning

TSI ATy’ 3l a7y 3l

with H is 5! and beginning with / is also 5!.
IMPORTANT RESULTS ABO NTS So before R, four letters A, C, H, I can occur in 4 x (5!) =480
1. Ifthere are n points in a plane ¢f which n) are collinear, —ways.
then ¢ Now the word RACHIT happens to be the first word beginning
(i) Total number of dif aight lines obtained by with R. Therefore the rank of this word RACHIT =480 + 1 =48]1.
UG, ="+ 1L Ilustration 24: The letters of the word MODESTY are

triangles formed by joining  written in all possible orders and these words (with or without
meaning) are listed as in a dictionary then find the rank of
2. Number ofidi of a polygon of n sides is "C,—ni.e., the word MODESTY.
Solution:
The order of the alphabet of MODESTY is D, E, M, O, S, T, Y.
Number of words beginning with D is 6P6 =6!
Number of words beginning with £ is 6P6 =6!
Number of words beginning with MD is °P = 5!

3. If m par lines in a plane are intersected by a family of
other n parallel lines, then total number of parallelograms

so formed is "C, x "C, i.e., mn (m—1) (n—1) _ Number of words beginnir.lg with ME is °P = 5!
4 Now the first word start with MO is MODESTY.
Hence rank of the word MODESTY
4. Given n points on the circumference of a circle, then —61+6!+5+51+5+1
() Number of straight lines obtained by joining these n —720+720+ 120 + 120 + 1
points ="C, = 1681.
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Practice Exercise

Level- 1

The sum of all the four digit even numbers which can be 10.

formed by using the digits 0, 1. 2, 3, 4 and 5 if repetition of
digits is allowed is
(a) 1765980
(c) 1769580

How many words beginning with vowels can be formed
with the letters of the word EQUATION?

(@) 25200 (b) 15200
(c) 25300 (d) 35200

(b) 1756980

The number of words that can be formed out of the letters  12.

(d) 1759680 1.

The number of words from the letters of the words BHARAT
in which B and A will never come together, is

(a) 360 (b) 240

(c) 120 (d) None of these

A bag contains 3 black, 4 white and 2 red balls, all the balls
being different. The number of at most 6 ontaining
balls of all the colours is

(a) 42(4") (b) 2°%4!

(c) (@5-1)@4YH G S ese

How many different ways are | ) arrange the letters

of the word COMMITTEE is of the word “MACHIN! tt vowels may occupy
9! 9! only the odd positions?

@ o} ®) 212 (a) 800 125

o (c) 348 ¢ @ 576

(©) ; d o9 13. If"P ="P "@ ="C,_,. then the values of 7 and r
: are

If 19P =720, then r is equal to (@ (b) 3.2

(@ 4 (®) 2 ( (d) None of these

© 3 @ 1 14 : 20 "C,. then r is equal to

Number of ways in which 12 different balls can be divided @ 3 ®) 7

into groups of 5, 4 and 3 balls are 6 @ 4

12! 12!
514! ® 51413!

@

the letter of the word EXTRA in§uch he vowels

are always together?
(a) 48
(c) 40

In how many ways can a

) 60
( 30‘

tee of 5 made out 6 men

and 4 women contai t one woman?

(a) 246 ) 222 17.
(c) 186 (d) None of these

How many\inte eater than 5000 can be formed with

the di , 4 and 3, using each digit at most once?
(a (b) 144
(c) 84 (d) 192

Every body in a room shakes hands with every else. If total 18.

number of hand-shaken is 66, then number of persons in
the room is
(a) 11
(c) 13

(b) 12
@ 14

6 www.jkchrome.com

12!
(c) S1a3131 (d) None of th :
from

How many different letter arrangements 16

www.jkchrome.com

In how many ways a hockey team of eleven can be elected
from 16 players?

(a) 4368 (b) 4267

(c) 5368 (d) 4166

In how many ways can twelve girls be arranged in a row if
two particular girls must occupy the end places?

10!

(@) > (b) 12!
© 10! x2! @ %

To fill a number of vacancies, an employer must hire 3
programmers from among 6 applicants, and 2 managers
from among 4 applicants. What is the total number of ways
in which she can make her selection?

(a) 1.490 (b) 132

(c) 120 (d) 60

A father has 2 apples and 3 pears. Each weekday (Monday
through Friday) he gives one of the fruits to his daughter.
In how many ways can this be done?

(a) 120 (b) 10

(c) 24 d) 12

www.jkchrome.com



19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Ifa secretary and a joint secretary are to be selected froma  30.
committee of 11 members, then in how many ways can they
be selected?

(@) 110 (b) 55

(c) 22 @ 1

On a railway route there are 20 stations. What is the number
of different tickets required in order that it may be possible

31.

to travel from every station to every other station?

(a) 40 (b) 380

(©) 400 ) 420 32.
If P(32, 6) = kC (32, 6), then what is the value of k?

(a) 6 (b) 32

(c) 120 (d)y 720

How many straight lines can be formed from 8 non-collinear 33.
points on the X-Y plane?

(a) 28 (b) 56

(c) 18 (d) 19860

Aman has 3 shirts, 4 trousers and 6 ties. What are the number

of ways in which he can dress himself with a combination  34.

of all the three?

@ 13 b) 72

(c) 131/31-41-6! (d) 3!4!.6!

If (38C,, : 2*C,, ,) =225 : 11. Find the value of . 3s.
@ 10 ) 11

© 7 @ 9

How many numbers can be formed with the digits 1, 6, 7, 8,

The number of ways in which 7 different books can be given
to 5 students if each can receive none, one or more books is
(a) 57 by 7

(c) M (d) 12!

In how many ways can 13 different alphabets (a, b, c, ... m)
be arranged so that the alphabets fand g never come together?
(@ 13!-12! (b) 131-121/2!

(c) 13!-2x12! (d) None of these

Number of ways in which the letters of word GARDEN
can be arranged with vowels in alphabetical order, is

(a) 360 (b) 240

() 120 (d) 480

If 5 parallel straight lines are integ§ccted, by 4%parallel
straight lines, then the number of para am§thus formed
is

(a) 20 ( @

(c) 101 d) 6

The number of ways infwhich/a couple can sit around a

table with 6 guests if the couple take consecutive seat is

(a) 1440 ¢ (b) 720

(c) 504 (d) None of these

How words beginning with O and ending
wi formed with the letters of the word
0 , so that the words are beginning with O and

ith E?

endi
6, 1 so that the odd digits always occupy the odd places. @ 8! (b) 6!
(@ 15 (b) 12 5y 7! (@ 712!
() 18 (d 20 . How many 6 digit number can be formed from the digits 1,
There are 20 people among whom two are sisters-¥ind th 2, 3,4, 5, 6 which are divisible by 4 and digits are not
number of ways in which we can arrange th round a repeated?
circle so that there is exactly one person betWeen t
sisters. (@) 192 (b) 122
@ 18! (c) 140 (d) 242
© 19! 37. In how many ways can the eight directors, the vice-

employee. If the number of
employees in the companii
(a) 11
(c) 12
38.

and one fo ow many ways are there to house
seven pers e rooms?

(@ 7 by 7

(c (d) 7v3!

The digits; from 0 to 9 are written on 10 slips of paper
(one digit on each slip) and placed in a box. If three of the
slips are drawn and arranged, then the number of possible

39.

different arrangements is
(a) 1000 (b) 720
(c) 810 (d) None of these

7 www.jkchrome.com www.jkchrome.com

chairman and the chairman of a firm be seated at a round-
table, if the chairman has to sit between the vice-chairman
and the director?

(a) 91x2 (b) 2x38!

(c) 2x7! (d) None of these

In how many different ways can the letters of the word
‘CREAM’ be arranged ? [SBI Clerk-June-2012]

(a) 720 (b) 240

(c) 360 (d) 504

(¢) None of these

Which of the following words can be written in 120 different

ways? [IBPS Clerk-2012]
(a) STABLE (b) STILL

(c) WATER (d) NOD

(¢) DARE

www.jkchrome.com



Level-11

10.

5 men and 6 women have to be seated in a straight row so
that no two women are together. Find the number of ways
this can be done.

(a) 48400 (b) 39600

(c) 9900 (d) 86400

The total number of ways in which 8 men and 6 women can
be arranged in a line so that no 2 women are together is
(a) 48 (b) 3PP,

(c) 8!(84) (d) 3C G

The number of different ways in which 8 persons can stand
in a row so that between two particular person 4 and B there
are always two person, is

(@) 60(5!) (b) 15(4D)x (51

(c) 4!x5! (d) None of these

From 6 boys and 7 girls a committee of 5 is to be formed so
as to include atleast one girl. The number of ways this can
be done is

@) Bc, (b) ¢c,.’c,

(c) 7.°C, (d) Bcy-oc,

How many different nine digit numbers can be formed from
the number 223355888 by rearranging its digits so that the
odd digits occupy even positions?

(a) 16 (b) 36

(c) 60 (d) 180

If two dices are tossed simultaneously, the number of
elements in the resulting sample space is

(@ 6 (b) 8
(c) 36 (d) 24
In how many ways can 7 persons standgdn form/ of a
ring?

¢ .
(@ P(7,2) (b) 7

7!

(c) 6!

2
atclgs e played. Every
W other team. How many
e pionship?

In a football championsh
team played one m
teams participated i

(a) 21 (b) 18

(c) 17 (d) 15

If P(7731)& x and'C (77, 31) = y, then which one of the
followi rect?

(@) (b) 2x=y

(¢) 77x=31y (d) x>y

In how many ways can 12 papers be arranged if the best
and the worst paper never come together?

(a) 121/2! (b) 12!1-11!

(c) (12!-11N/2 (d) 121-2.11!
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11.

12.

13.

14.

17.

18.
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If a team of four persons is to be selected from 8 males and
8 females, then in how many ways can the selections be
made to include at least one male.

(a) 1550 (b) 1675

(c) 1725 (d) 1750

Letters of the word DIRECTOR are arranged in such a way
that all the vowels come together. Find out the total number
of ways for making such arrangement.
(a) 4320 (b) 2720
(c) 2160 (d) 1120
4 boys and 2 girls are to be seated i

such a way
that the two girls are always togethe w many different
ways can they be seated?
(a) 1200

(c) 148

In how many ways can

(d)f 240

men and 7 Americans sit

down at arou
positions?

, O ‘Americans being in consecutive

(b) 2628800
(d) 3328800

, 0,3, 4,2, 3? (repetitions not allowed)

(b) 360

(d) 240
5 Indian and 5 American couples meet at a party & shake
hands . If no wife shakes hands with her husband and no
Indian wife shakes hands with a male, then the number of
hand shakes that takes place in the party is
(@ 95 (b) 110
(c) 135 (d) 150
The total number of ways in which letters of the word
ACCOST can be arranged so that the two C's never come
together will be
(a) 120 (b) 360
(c) 240 (d 6!1-2!
In how many ways can a term of 11 cricketers be chosen
from 6 bowlers. 4 wicket keepers and 11 batsmen to give a
majority of bastemen if at least 4 bowlers are to be included
and there is one wicket keeper?

@) 27730 (b) 27720
() 17720 (d) 26720

Three dice are rolled. The number of possible outcomes in
which at least one die shows 5 is

@ 215 (b) 36
() 125 ) 91
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20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

The sides AB, BC, CA of a traingle ABC have 3,4 and 5 30. Thereare 10 points on a line and 11 points on another line,

interior points respectively on them. The total number of which are parallel to each other. How many triangles can
triangles that can be constructed by using these points as be drawn taking the vertices on any of the line?

vertices is (a) 1,050 (b) 2,550

(a) 220 (b) 204 (¢) 150 (d) 1,045

(c) 205 (d) 195 31. How many motor vehicle registration number plates can be
If all permutations of the letters of the word AGAIN are formed with the digits 1, 2, 3,4, 5 (No digits being repeated)
arranged as in dictionary, then fiftieth word is ifit is given that registration number can have 1 to 5 digits?
(a) NAAGI (b) NAGAI (a) 100 (b) 120

(c) NAAIG (d) NAIAG (c) 325 (d) 205

All the words that can be formed using alphabets 4, H, L, U  32. How many different 9-digit numbers can be formed from
and R are written as in a dictionary (no alphabet is repeated). the number 223355888 by rearranging its digits so that the
Rank of the word RAHUL is odd digits occupy even positions?

(@) 71 (b)y 72 (a) 120 (b) 9!(2}

(c) 73 (d) 74 (c) @H2ehi.a3h (d N

How many new words are possible from the letters of the 33. Thereare 5 different Jeffrey Arc

word PERMUTATION? Sheldon books and 6 differe

(a) 111/2! (b) (11121 number of ways in whic

() 111-1 (d) None of these away is

There are five boys and three girls who are sitting together (@ 2'9-1 by 211 -1

to discuss a management problem at a round table. In how (c) 212-1 d) 2-1

many ways can they sit around the table so that no two girls  34. How many m&:rs not more than 4300 can be
are together? formed with digits 0, 1, 2, 3, 4 (if repetitions are
(a) 1220 (b) 1400

(c) 1420 (d) 1440 (b) 570

How many 6-digit numbers have all three digits either all ( (d) 569

odd or all even? 3 of atriangle have 4, 5 and 6 interior points marked
(@) 31,250 (b) 28,125 Q em respectively. The total number of triangles that can
() 15,625 (d) None of these bedformed using any of these points

Out of 10 consonants and four vowels, the number of s (@) 371 (b) 415

that can be formed using six consonants and threg,owe (c) 286 (d) 421

is 6. Total number of ways in which six '+' and four '-' sings can
(a) 'op s X 6 P, (b) '°C ¥ 6(]3 be arranged in a line such that no two '-' sings occur together,
(C) IOC6 x 4C3 x 9l (d) 10 o < WP, is

The number of 5 digit numbers that ade using the (@ 35 (b) 18

digits 1 and 2 and in which at leas ifferent, is (© 15 (d) 42

(@ 30 (b) 31 37. In how many ways can 5 prizes be distributed among 4
(c) 32 None ese boys when every boy can take one or more prizes?

A class photograph has t n. nt row consists (a) 1024 (b) 625

of 6 girls who are sitti re standing behind. The (o 120 (d) 600

two corner position ved for the 2 tallest boys. In  38. Three dice are rolled. The number of possible outcomes in
how many way students be arranged? which at least one die shows 5 is

(a) (b) 6! x 1440 (@ 215 (b) 36

(©) (d) None of these (¢) 125 (d) 91

A,B, re four towns any three of which are non- 39. Find the number of numbers between 300 and 3000 that
c \ he number of ways to construct three roads can be formed with the digits 0, 1, 2, 3, 4 and 5, no digit
each | a pair of towns so that the roads do not form a being repeated. [SBI PO-2011]
triangle is (@) 120 (b) 160

(a 7 (b) 8 (c) 240 (d) 60

() 9 (d) More than 9 (e) None of these
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Hints & Solutions

1 © (I

Last place can be filled by 0. 2, 4
Sototalsum=5x6x6(0+2+4)+5x6x3x10(0
+1424344+5)+5x6x3x100(0+1+2+3+
445)+6x6x3x1000(0+1+2+3+4+5)
=180 x 6 +900 x 15+ 9000 x 15+ 10800 x 15
=1080 + 13500 + 135000 + 1620000 = 1769580

2 (a) There are 8 letters in the word EQUATION.
aevoul | [ | | [ |
5 ways 7P7 =71=5040

.. Reqd. no. =5 x 5040 = 25200

3 (a) There are 9 letters in the given word in which two T's,

two M's and two E's are identical. Hence the required

9! 9!
number of words = 212121 = —(2 !)3
4. (c) Given, 1P =720
10!
5 10x9x8x ... torfactors=720=10x9x 8
L r=3
12!

> ® 51413!

6. (a) Considering the two vowels £ and 4 as ttersghe
total no. of letters in the word ‘EXTRA’ 184 whi¢h can
be arranged in 4P4, ire. 4! w wels
can be arranged among thefhsel ys.
s.reqd.no.=4!'x2!=4x3 2x1=48

7. (a) A committee of 5 out of 6 +4=1 be made in

1OC5 =252 ways.
If no woman is to be

*

, then number of ways

8. (@

9. (b) ber of persons be 7, then total number of hand-
sh ="C,=66
>nm-1)=132 > m+11)(n=12)=0
Son=12 (o nze—11)

10. (b) There are 6 letters in the word BHARAT, 2 of them are
identical.

Hence total number of words with these letter = 360
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
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(@)

@

(b)

@

(©)

(©)

(b)

(b)

(b)

(@

Also the number of words in which B and A come
together =120

.. The required number of words = 360 — 120 = 240
The required number of selections

=3¢, x*C, x2C; (5C;+6C, +5Cy) =42 x 4!
MACHINE has 4 consonants and 3 vowels.

The vowels can be placed in position no. 1, 3, 5,7

= Total number of ways possible =

For each of these 24 ways the 4 ¢
the other 4 places in 4P4 ways
= Total =24 x 24 =576

We have, "P_ ="P, _,

Q)

n! 720(n!)

or =

(n=r) m-r)'r!
=S r!1=T720=1x2x3x4x5x%x6!
or r=6

16 16!
Total number of ways ="~ Cj; = =4368.
11! x 5!

_16><15><14><13><12_ 368
T 5x4x3x2x1 4368,

Two particular girls can be arranged in 2! ways and
remaining 10 girls can be arranged in 10! ways.
Required no. of ways = 2! x 10!
Required no. of the ways = 6C3 X 4C2 =20x6=120

!
% =10
Selection of 2 members out of 11 has 11C2 number of
ways

g, =55

From each railway station, there are 19 different tickets
to be issued. There are 20 railway station
So. total number of tickets = 20 x 19 = 380.
Since 32P, =k 32C;

Required number of ways =

32! 32!
= =k.
(32-6)! 6!(32-6)!
= k=6!'=720
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22,

23.
24.

25.

26.

27.

28.

29.
30.

31.

32.

33.
34.

3s.
36.

(a) For a straight line we just need to select 2 points out of ~ 37.
the 8 points available. 8C, would be the number of
ways of doing this.

(b) 3C, x4C, x°C, =72

(¢) Atr=7,the value becomes
(281/14! x 141) /(24!/10! x 14!) > 225 : 11

(¢) Thedigitsare 1,6,7,8,7,6, l. In this seven-digit no.
there are four odd places and three even places 38.
OEOEOEO. The four odd digits 1, 7, 7, 1 can be
arranged in four odd places in [4!/2!x2] =6 ways [as 1
and 7 are both occurring twice].

The even digits 6, 8, 6 can be arranged in three even 39,
places in 3!/2! = 3 ways.
Total no. of ways =6 x 3 =18

(d) First arrange the two sisters around a circle in such a
way that there will be one seat vacant between them.
[This can be done in 2! ways since the arrangement of
the sisters is not circular.]

Then, the other 18 people can be arranged on 18 seats
in 18! ways.

(c) Letthe total number of employees in the company be 7.
Total number of gifts="C, = nnzh) g
= n®—n-132=0or (n+11)(n-12)=0
or n=12 [ 11 is rejected]

(a) Choose 1 person for the single room & from the
remaining choose 2 people for the double room & fro
the remaining choose 4 people for the 4 persons
—7C, % 6C, x 4C,.

b)) P, =720 2.

(a) Ist book can be given to any of the five st
Similarly other six books als cheiees. Hence
the total number of ways is‘7.

(¢) Total possible arrangements 3P1 3.
Total number in which fand g a

=2x12p  =2x12! ¢

(a) Order of vowels of

(b) 4.

(a)

0 people forming the couple can be arranged s
. equired number of ways = 6! x 2! = 1440
(b) 6! ways, O fixed 1st and E fixed in last.
(a) For the number to be divisible by 4, the last two digits

must be any of 12, 24, 16, 64, 32, 36, 56 and 52. The
last two digit places can be filled in 8 ways. Remaining
3 places in 4P3 ways. Hence no. of 5 digit nos. which
are divisible by 4 are 24 x 8§ = 192.
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(b) Let the vice-chairman and the chairman from 1 unit
along with the eight directors, we now have to arrange
9 different units in a circle.
This can be done in 8! ways.
At the same time, the vice-chairman & the chairman
can be arranged in two different ways. Therefore, the
total number of ways =2 x 8!.

© 548
Required number of ways = 5!
=5x4x3x2x1=120
(a) The word STABLE has six distin

©

Number of arrangements = 6 !
=6x5x4x3x2x1=720
(b) The word STILL has five lette
comes twice.

Number of arrangements

in which letter ‘L’

angements =31=6
of arrangements =4 | =24

Level-11

w Total seats =5+ 6=11.

Arrangement willbe : WM WM WMWMW MW
= Total possible arrangements will be :

6P, x 3P4 = 86400.

8 men can sit in a row in 8P8 ways. Then for the 6
women, there are 9 seats to sit

(b)

*. the women can sit in 9P6 ways
9

P
The number of 4 persons including 4, B = 6C2
Considering these four as a group, number of
arrangements with the other four = 5!

. total number of ways =P .

(@

But in each group the number of arrangements
=21 x2!

*. The required number of ways = 6C x 51 x 21 x 2!
From total 13 members 5 can be select as '3C
For at least one girl in the committee, number of ways
are 3C,-6C,

X-X-X-X-X. The four digits 3, 3, 5,5 can be arranged
41
2121
The five digits 2, 2, 8, 8, 8 can be arranged at (X) places
51
"o

Total no. of arrangements = 6x10 = 60 ways

(@)

©

at (—) places in ——= 6 ways.

——- ways = 10 ways
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6.

10.

11.

12.

13.

(¢) Number of elements in the sample space 14.
=6x6=36

(6, 1), (6, 2), (6, 3), (6, 4), (6,5), (6, 6)

Number of ways in which 7 persons can stand in the

form ofaring=(7-1) ! =6!

€))

(©)

(b) 15. (b)

Let total no. of team participated in a championship be
n.

Since, every team played one match with each other
team.

n!
LC, =153 = m=153
n(n—1)(n-2)!
2l(n—-2)!
= n(n—1)=306 16.
= n*-n-306=0
=>n?—18n+17n-306=0
=>nn-18)+17m-18)=0
=>n=18,-17
n cannot be negative
sonzE—17
=>n=18
As we know
Pn,r)y=r! C(n,r)
From the question, we have
x=r!@®)
Here r=31

x=C@Dy.

All arrangements — Arrangements with b rst
paper together = 12! — 21 x 111.
1 m+3f=8C, x8C;=8 x 564,44

2m+2f=8C,x8C,=28 428
3m+1f=8C3X8C1=56 x 8
4m+8f=8C,x 8CO=
Total = 1750
Taking all vowels (I
come together
are two R.

=153 > —2=

©

17. (¢)
(d

18. (b)

()

(@)

><1=

(c)

single letter (since they
ix letters among which there

6!
Henc angements = 7N x 31=2160

wels can be arranged in 3! ways among
emselves, hence multiplied with 3!.
d) A the 2 given students to be together (i.e. one).

Now these are five students.

19. (d)

Possible ways of arranging them are = 5! = 120
Now they (two girls) can arrange themselves in 2!
ways.

Hence total ways = 120 x 2 =240
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Putting | Englishman in a fixed position, the remaining
6 can be arranged in 6! 720 ways, For each such
arrangement, there are 7 positions for the 7 Americans
and they can be arranged in 7! ways.

Total number of arrangements = 7! x 6! = 3628800
Required number is greater than 1 million (7 digits).
From given digits, total numbers which can be formed
=7!

Number starting from zero = 6!

= Required number = 7! — 6!

-+ Repetition not allowed, so required a

71-6!

= ——=360
2131

Total number of hand shak those no Indian

female shakes hand with

= 5% 10=50 han shake
No American wife 'shakes hand with her husband
=5 x1=>5 hand shal
= total £ {énd shakes occurred
_2

—(50+5)=190-55=135
ways to permute 6 alphabets 2 of which
=6!/2!=360.
t the two C’s as one
umber of possible ways = >Ps = 120

(b) Number of ways = Total arrangements — Number
of arrangements in which they always come together
=360 - 120 = 240.

1 wicket keeper from 4 can be selected in

41

4 —
G=3m

=4 ways

If 4 bowlers are chosen then remaining 6 batsmen -
can be chosen in ' Cg.

6! 11!
= X
412!

5x6

3 2

S5x4x3x2

6c4. 11C6

=15x14 x33=6930
If we choose 5 bowlers then we have to choose 5
batsmen
.. there is no majority.
.. Total number of ways = 4 x 6930 = 27720.
Required number of possible outcomes
= Total number of possible outcomes —
Number of possible outcomes in which 5 does
not appear on any dice. (hence 5 possibilities in each
throw)
=6>-5%=216-125=91
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20.

21.

22.

23.

24.

25.

26.

(¢) We have in all 12 points. Since, 3 points are used to
form a traingle, therefore the total number of traingles
including the triangles formed by collinear points on
AB, BC and C4 is IZC3 = 220. But this includes the
following :

The number of traingles formed by 3 points on
AB =3Cy=1

The number of triangles formed by 4 points on
BC=%C,=4.

The number of triangles formed by 5 points on
CA=°C,=10.

Hence, required number of traingles
=220-(10+4+1)=205.

(c) Starting with the letter 4, and arranging the other four
letters, there are 4! = 24 words. These are the first 24
words. Then starting with G, and arranging 4, 4, I, and

4 24

N in different ways, there are =—=12 words.
2me 2

Hence, total 36 words.

Next, the 37th word starts with I. There are 12 words
starting with I. This accounts up to the 48th word. The
49th word is NAAGI. The 50th word is NAAIG.

(d) No. of words starting with 4 are 4 ! =24
No. of words starting with H are 4 ! =24
No. of words starting with L are 4 | = 24
These account for 72 words
Next word is RAHLU and the 74 word RAHUL

st he 5
irls in the space

(d) We have no girls together, 1
boys and after that we can aggan
between the boys.

Number of ways of arranging th
=[5-1]!=24.
Number of ways o
placing them i
the boys. This
Total arran

s‘around a circle

aces that are formed between
be'done in 5P3 ways = 60 ways.
=24 x 60 = 1440.

(b) Whe are odd
5 x 5X'5x5="56
\Y igits are even

5x5x5x5%x5=4x5>
56 +4x55=28125
(¢) Six consonants and three vowels can be selected from
10 consonants and 4 vowels in 1°C, x 4C, ways. Now,
these 9 letters can be arranged in 9! ways. So, required
number of words = 1°C, x 4C, x 91.
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27.

28.

29.

30.

31.

ing ge rls would be by 33- (d)

34.

www.jkchrome.com

(a) Total number of numbers without restriction = 2°
Two numbers have all the digits equal. So, the required
numbers = 23 — 2 = 30.

(a) Two tallest boys can be arranged in 2! ways. Rest 18
can be arranged in 18! ways.

Girls can be arranged in 6! ways.
Total number of ways of arrangement = 2! x 18! x 6!
=18! x2 x720=18! x 1440

(d) To construct 2 roads, three towns can be selected out

of4in 4 x 3 x 2 =24 ways.

Now if the third road goes from the thisd town to the

triangle.
(d) For a triangle, two
other has to be ch

No. of ways = '°C, e, x10¢,=1,045 .
=5

s=5x4=20
it numbers =5 x4 x 3 =60

(¢) Single

ive digit numbers =5 x4 x3 x 2 x 1=120

|

i i—6 ays
can be done in 1 way:

Total=5+20+ 60+ 120 + 120 =325
3 The odd digits have to occupy even positions. This
(b) Number of 11 letter words formed from the letter ,
RMU,T AL O,N=11!/2!
Number of new words formed = total wo %
=11121-1.

The other digits have to occupy the other positions.

. . 5! 10
This can be done in ﬁ =10 ways

Hence total number of rearrangements possible
=06 x 10=060.
For each book we have two options, give or not give.
Thus, we have a total of 2'4 ways in which the 14 books
can be decided upon. Out of this, there would be 1
way in which no book would be given. Thus, the
number of ways is 214 — 1.
(¢) The condition is that we have to count the number of
natural numbers not more than 4300.
The total possible numbers with the given digits
=5x5x5%x5=625-1=0624.
Subtract from this the number of natural number greater
than 4300 which can be formed from the given digits
=1x2x5%x5-1=49.
Hence, the required number of numbers = 624 — 49.
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35s.

36.

37.

(d) You can form triangles by taking 1 point from each

€))

(@)

side, or by taking 2 points from any 1 side and the
third point from either of the other two sides.

This can be done in: 4 x 5 x 6 = 4C, x 11C, +3C,
x 10C +6C, x 9C, =120 + 66 + 100 + 135 =421
First we write six '+' sings at alternate places i.e., by
leaving one place vacant between two successive '+'
sings. Now there are 5 places vacant between these
sings and these are two places vacant at the ends. If we
write 4 '-' sings these 7 places then no two '—' will come
together. Hence total number of ways 7C4 =35

First prize may be given to any one of the 4 boys, hence
first prize can be distributed in 4 ways.

Similarly every one of second, third, fourth and fifth
prizes can also be given in 4 ways.

38.

39.

3
>
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.. the number of ways of their distribution
=4x4x4x4x4=4=1024.

(d) Required number of possible outcomes

©

= Total number of possible outcomes — Number of
possible outcomes in which 5 does not appear on any
dice

=6°-53=91.

3 5 4
(3or4orb)
3x5x4=60

2 5 4 3
(1 or2)

2Xx5x4x3=120
Total = 120 + 60 = 180
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