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FUNDAMENTAL PRINCIPLE OF COUNTING

01.

02.

03.

04.

05.

06.

07.

08.

09.

10.

11.

There are 8 routes from city A to city B, 10 routes from city B to city C . Find the number of

different ways for a person to travel from city A to city C via city B . ans : 80 .

a room has six doors . In how many ways can a man enter the room through one door and

come out through a different door . ans : 30

There are 10 frains plying between Calcutta and Delhi . The number of ways in which a

person can go from Calcutta to Delhi and return by a different train ans : 90

in how many ways can 3 prizes be distributed among 4 boys when no boy gets more than

one prize . ans : 24

in how many ways can 4 prizes be distributed among 3 boys if a boy can get any number of

prizes ans : 81

in how many ways can 3 students be associated with 4 chartered accountants if each

chartered accountant can have at most 1 student . ans : 24

A letter lock contains 3 rings , each ring contains 5 different letters . Determine the maximum

number of false frials that can be made before lock is opened ans : 124

For a set of 5 true/False questions no student has written all correct answers and no two
students have given the same sequence of answers . What is the maximum number of

students in the class for this to be possible ans : 31

Given 4 flags of different color , how many different signals can be generated if a signal

requires to use 2 flags one below the other . ans : 12

there are 6 items in column A and 6 items in column B . A student is asked to match each
item in column A with an item in column B . How many possible , correct , incorrect answers

are there to this question ans : 720

How many 3 digit numbers can be formed from the digits 0, 2, 4 , 5, 7 if the repetition of

digits is not allowed. ans : 48



12.

13.

How many 3 digit even numbers can be formed from the digits 1,2, 3, 4, 5if the digits can

be repeated ans : 50

How many numbers befween 100 and 1000 are such that exactly one of the digits is 6.

ans . 225

PERMUTATION - QSET 1

01.

02.

03.

04.

05.

06.

07.

3 Asiatics ; 2 Europeans and 1 American stand in a line for a photograph . Find the number of

arrangements so that 3 Asiatics are together and so are 2 Europeans . ans : 72

There are 7 students of whom 2 are Americans , 2 Russians and 3 Indians . They have to stand
in aline so that 2 Americans are always fogether and 3 Indians are always fogether . In how

many ways can this be done ans: 288

6 boys and 2 girls are to be stead in a line for a photograph . Find the number of
arrangements such that
a) two girls sit next to each other ans : 10080

b) two girls occupy the end seafts ans : 1440

there are 4 books on Physics and 2 on Maths . Find the number of ways in which the books

can be arranged so that books on Mathematics are not together ans : 480

Five persons are fo be seated in arow . Find the number of seafing arrangements

a) if two persons X and Y are always together ans : 48
b) if two person X and Y never sit together ans : 72
c) if X and Y occupy chairs at two ends ans : 12

In how many ways can 6 papers of which 2 are math can be arranged such that
a) two math paper are consecutive ans : 240

b) the two math paper are not consecutive ans : 480

A family of 3 sisters and 5 brothers is to be arranged for a photograph in one row . In how
many ways can they be seated if
a) all the sisters sit fogether ans : 4320

b) no two sisters sit fogether ans : 14400



08.

09.

10.

7 persons sitin arow . Find the total number of seating arrangements if

a) 3 persons A, B ,C sit together in particular order ans : 120
b) A, B and C sit together in any order ans : 720
c) A and B occupy the end seats ans : 240
d) C always occupies the end seats ans: 1440

the college day committee consists of a Principal , four professors and two students . They
are seated in a row for a photograph so that the Principal is in the center and the two
students occupy the chairs at the ends . how many different photographs can be taken

ans : 48

6 professors , 1 lady and 4 students are to be seated in a row for a photograph . The students
are to occupy the 4 chairs , two at each end and the lady does not wish to have student on

either side . In how many ways the group can be seated ans : 86400

PERMUTATION - QSET 2

01.

02.

03.

04.

05.

How many different arrangements can be made out of letters of the word * EQUATION" such

that they begin with vowel and end with a consonant ans: 10800

How many different arrangements can be made out of letters of the word “TRIANGLE"” such

that they begin and end with a vowel ans: 4320

the number of arrangements in which letters of the word MONDAY be arranged so that the

words thus formed begin with M and do not end with N is ans: 96

in how many ways can the letters of the word “STRANGLE"” be arranged amongst themselves

so that

a) vowels occupy odd places ans : 8640
b) vowels are not fogether ans : 30240
c) vowels are always together ans : 10800

In how many ways can the letters of the word "FORMULA" be arranged amongst themselves
so that a) consonants occupy the odd places ans: 144

b) vowels are always together ans: 720



06.

07.

08.

09.

10

11

In how many ways can the letters of the word "“LOGARITHM" be arranged

amongst themselves so  that

a) vowels are always together ans: 30240
b) no two vowels are together ans: 151200
c) consonants occupy even positions ans : 43200
d) begin with ‘O’ and end with 'T’ ans : 5040

In how many ways lefters of the word “STORY"” be arranged so that
a) Tand Y are always together ans : 48

b) T is always next toY ans : 24

the number of ways the lefters of the word TRIANGLE to be arranged so that the word ‘angle’

will always be present ans: 24

in how many ways can the letters of the word "MOBILE” be arranged so that consonants

occupy the old places ans : 36

for the word TRIANGLE , in how many arrangements the relative positions of the vowels and

consonants remain unchanged ans: 720

For the word COMRADE , in how many arrangements the relative positions of the vowels and

consonants remain unchanged ans: 144

PERMUTATION - QSET 3

01.

02.

03.

04.

a number of 4 different digits is formed by using the digits 1, 2,3 ,4,5, 6,7, 8 in all possible

ways . Find how many numbers are greater than 3000 ans : 1260

a number of 4 different digits is fo be formed by using the digits 1,2 ,3,4,5,6.,7.8,9.
Find how many of them are a) greater than 4000 b) divisible by 2 c) divisible by 5
ans : 2016 ; 1344, 336

How many 5 different digit numbers can be formed with digits 2,3 , 5 , 7, 9 which are
a) greater than 30000 b) less than 70000 c) between 30000 & 20000
ans : 96, 72, 72

How many é digit numbers can be formed from the digits 3 , 4, 5, 6, 7 , 8 if no digit is
repeated . How many of these are a) divisible by 5 b) not divisible by 5

ans : 720, 120, 600



05.

06.

07.

08.

09.

10.

how many different digit nos can be formed befween 100 and 1000 using0, 1, 3 , 5and 7
which is not divisible by 5 ans : 27
How many different digit nos are formed between 7000 and 8000 using0,1,3,5,7 and 9
which are divisible by 5 ans : 24
How many 5 - digit telephone numbers can be formed with digits0, 1, ,2, ....., 2 if each
numbers first 2 digits are 35 and no digit appears more than once . ans : 336

A code word should consists of two English Capital alphabets followed by two distinct digits

from 1 to 9 e.g. MH23 is a code word .

a) how many such code words are available ans : 46,800
b) how many of them end with an even intfeger ans : 20,800
how many even numbers of four digits can be formed using digits 0,1, 2,3 ,4,5and 6, no
digit being used more than once ans : 420

how many 5 different digit numbers can be formed with digits 0, 1,3, 5, 6,8 and 9 divisible

by 5 ans : 660



FUNDAMENTAL PRINCIPLE OF COUNTING

01. There are 8 routes from city A to city B, 10 routes from city B to city C . Find the number of

different ways for a person to travel from city A to city C via city B .

Person can travel from cityA to city B by any one of the 8 routes in 8 ways
Having done that,

He can then travel from city B to city C by any one of the 10 routes in 10 ways
By fundamental principle of Multiplication

Total ways in which the person can travel from city Atocity C = 8x 10 = 80

02. a room has six doors . In how many ways can a man enter the room through one door and

come out through a different door

man can enter the room through any one of the six doors in 6 ways
Having done that ,
He can then come out of the room through any one of the remaining 5 doors in 5 ways

By fundamental principle of Multiplication

Total ways in which a man can enter the room through one door and come out through a

different door = 6x5 = 30

03. There are 10 trains plying between Calcutta and Delhi . The number of ways in which a

person can go from Calcutta to Delhi and return by a different train

person can go from Calcutta to Delhi by any one of the 10 trains in 10 ways
having done that,
he can then return by any one of the remaining 9 trains in 9 ways

By fundamental principle of Multiplication

Total ways in which a person can go from Calcutta to Delhi and refurn by a different train

= 10x9 = 90
04. in how many ways can 3 prizes be distributed among 4 boys when no boy gets more than
one prize .

15t prize can be distributed to any one of the 4 boys in 4 ways

Having done that ,

2nd prize can then be distributed to any one of the remaining 3 boys in 3 ways
Having done that,

3nd prize can then be distributed to any one of the remaining 2 boys in 2 ways

By fundamental principle of Multiplication

Total ways in which 3 prizes be distributed among 4 boys = 4x3x 2 = 24



05. in how many ways can 4 prizes be distributed among 3 boys if a boy can get any number of

prizes

each of the 4 prizes can be distributed to any one of 3 boys in 3 ways

By fundamental principle of Multiplication

Total ways in which 4 prizes be distributed among 3 boys = 3x3x3x3 = 8]

06. in how many ways can 3 students be associated with 4 chartered accountants if each

chartered accountant can have at most 1 student

1 student can be associated to any one of the 4 chartered accountants in 4 ways
Having done that ;

2nd student can be associated to any one of the remaining 3 CA’'s in 3 ways
Having done that ;

3rd student can be associated to any one of the remaining 2 CA’'s in 2 ways

By fundamental principle of Multiplication

Total ways in which 3 students can be associated with 4 chartered accountants

= 4x3x2 = 24

07. A letter lock contains 3 rings , each ring contains 5 different letters . Determine the maximum

number of false frials that can be made before lock is opened

each ring can be sef to any one of the 5 different letters in 5 ways

By fundamental principle of Multiplication

Total ways in which the letter lock can be set = 5x5x5 = 125
Out of all 125 combinations , there will be 1 combination in which the lock will be opened

Hence maximum number of false frials that can be made before the lock is opened = 124

08. For a set of 5 true/False questions no student has written all correct answers and no two
students have given the same sequence of answers . What is the maximum number of

students in the class for this to be possible

each true/False question can be answered in 2 ways

By fundamental principle of Multiplication

Total ways in which student can answer 5 true/False questions =2 x2x2x2x2 = 32
Since no two students have given the same sequence of answers the maximum students in
the class = 32

Also since no student has written all correct answers , the maximum students in the class

willbe = 32-1 = 3]



09. Given 4 flags of different color , how many different signals can be generated if a signal

requires to use 2 flags one below the other .

1st flag can be selected from any one of the 4 different color flags in 4 ways .

having done that ;

2nd flag can then be selected from any one of the remaining 3 flags in 3 ways

By fundamental principle of Multiplication

Total ways in which different signals can be generated using 2 flags =4 x 3 = 12

10. there are 6 items in column A and 6 items in column B . A student is asked to match each
item in column A with an item in column B . How many possible , correct , incorrect answers

are there to this question

Istitem in column A can be matched with any one of the é items in column B in é ways

Having done that

2nd jfem in column A can then be matched with any one of the remaining 5 items in
column B in 5 ways

Having done that

3@ item in column A can then be matched with any one of the remaining 4 items in

column Ain 4 ways and so on ..........

By fundamental principle of Multiplication

Total ways of answering this question = 6x5x4x3x2x1 = 720

11. How many 3 digit numbers can be formed from the digits 0, 2, 4 , 5, 7 if the repetition of

digits is not allowed.

Hundred's place can be filled by any one of the 4 digits (2., 4,5 ,7) in 4 ways .

Having done that ;

Ten's place can then be filled by any one of the remaining 4 digits (‘0’ included) in 4 ways

Having done that ;

unit place can then be filled by any one of the remaining 3 digits in 3 ways

By fundamental principle of Multiplication

Total 3 - digit numbers formed = 4 x 4 x 3 = 48



12. How many 3 digit even numbers can be formed from the digits 1,2, 3, 4, 5 if the digits can

be repeated

Unit place can be filled by any one of the digits 2 & 4

Having done that ;

Tens

& Hundred place can be filled by any one of the 5 digits

5 ways each .

By fundamental principle of Multiplication

Total 3 - digit numbers formed = 2x5x5 = 50

13. How many numbers between 100 and 1000 are such that exactly one of the digits is 6

Case 1

Case 2.

Case 3

‘6’ in the unit place

Unit place can be filled by digit ‘6’ in 1 way

Having done that ; Ten’'s place can be filled by any one of the remaining ¢

digits ( ‘6’ excluded) in 92 ways

Having done that ; Hundred's place can be filled by any one of the remaining

8 digifs ( ‘0" & '6' excluded ) in 8 ways

Numbers formed in thiscase = 1x9x8 = 72

‘6" in the ten’'s place

Ten's place can be filled by digit ‘6’ in 1 way

Having done that ; Unit's place can be filled by any one of the remaining ¢

digits ( ‘6’ excluded) in 9 ways

Having done that ; Hundred’s place can be filled by any one of the remaining

8 digits ( ‘0" & '6' excluded ) in 8 ways
Numbers formed in thiscase = 1x9x38 = 72

‘6" in the Hundred’s place

Hundred's place can be filled by digit ‘6’ in 1 way

Having done that

Ten's & Unit's place can be filled by any one of the remaining 9 digits ( ‘6’

excluded) in 9 ways each

Numbers formed in thiscase = 1x9x9 = 8]

By fundamental principle of ADDITION

Total 3 - digit numbers formed = 72+ 72+ 81 = 225

in 2 ways

( repition allowed) in



SOLUTION -Q SET 1

01. 3 Asiatics ; 2 Europeans and 1 American stand in a line for a photograph . Find the number of
arrangements so that 3 Asiatics are together and so are 2 Europeans .
Consider 3 Asiatics as 1 set & 2 Europeans as 1 set .

1 set of Asiatics , 1 set of European & 1 American can be arranged in 3P3 = 3! ways

Having done that ;

3 asiatics can be arranged in 3P3 = 3! ways

Having done that

2 Europeans can be arranged in 2py = 2l ways

By fundamental principle of Multiplication

Total arrangements = 3! x 3! x 2!

6x6X2 72
02. There are 7 students of whom 2 are Americans , 2 Russians and 3 Indians . They have fo stand
in aline so that 2 Americans are always together and 3 Indians are always together . In how

many ways can this be done

Consider 2 Americans as 1 set of student & 3 Indians as 1 set
Therefore 1 set of American , 1 set of Indians and 2 Russians can be arranged in 4P4 =

41 ways

Having done that ;

2 Americans can be arranged in 2py = 21 ways

Having done that

3 Indians can be arranged in 3P3 = 3! ways

By fundamental principle of Multiplication

Total arrangements = 41 x 21 x 3!

24 x 2 x 6 = 188

03. 6 boys and 2 girls are to be stead in a line for a photograph . Find the number of
arrangements such that

a) two girls sit next to each other b) two girls occupy the end seats
a) two girls sit next to each other

Consider 2 girls as 1 set

1 set of 2 girls & 6 boys can be arranged in 7Py = 71 Ways

Having done that ;

The two girls can then be arranged among themselves in 2py = 21 ways

-10 -



By fundamental principle of Multiplication

Total arrangements 71 x 21

5040 x2 = 10080

b) two girls occupy the end seats

the two girls can be arranged on to the end seats in  2P2 = 2! Ways
Having done that ;
The 6 boys can then be arranged in 6pg = 6! ways

By fundamental principle of Multiplication

Total arrangements 21 x 6l

2x720 = 1440

04. there are 4 books on Physics and 2 on Maths . Find the number of ways in which the books

can be arranged so that books on Mathematics are not together

two math books can be arranged into any 2 of the 5 positions marked ‘*' in oP9 ways
Having done that ;
4 Physics books can then be arranged in 4py = 41 ways

By fundamental principle of Multiplication

Total arrangements = Spyx 4]
= 20x 24
= 480
05. Five persons are to be seated in arow . Find the number of seating arrangements such that
a) if two persons X and Y are always together b)if two person X and Y never sit fogether
c) if Xand Y occupy chairs at two ends

a) two persons X and Y are always together

Consider X & Y as 1 set

1 set of X & Y & 3 others can be arranged in  4P4 = 41 ways

Having done that ;

X & Y can then be arranged among themselves in  2P2 = 2l ways

By fundamental principle of Multiplication

Total arrangements = 41 x 2!

24 x 2

48

-11 -



06.

b) two person X and Y never sit together

two persons X and Y can be arranged into any 2 of the 4 positions marked ‘*' in 4P2 ways

Having done that ;
3 others can then be arranged in  3P3 = 3! ways

By fundamental principle of Multiplication

Total arrangements = 4py x 3!

= 12x6 = 72

c) if X and Y occupy chairs at two ends
X and Y can be arranged in to the end seats in 2P2 = 2! ways
Having done that ;
3 others can then be arranged in  3P3 = 3! ways

By fundamental principle of Multiplication

Total arrangements = 21 x 3!

= 2 xé6 =12

In how many ways can 6 papers of which 2 are math can be arranged such that

a) two math paper are consecutive b) the two math paper are not consecutive

a) two math paper are consecutive
Consider 2 math papers as 1 set

1 set of 2 math papers & 4 other papers can be arranged in

Having done that ;
2 math papers can then be arranged among themselves in ~ 2P2

By fundamental principle of Multiplication

Total arrangements = 5! x 2l

= 120x 2

240

b) the two math paper are not consecutive

SP5 = 51 ways

= 2l ways

2 math papers can be arranged into any 2 of the 5 positions marked ‘*' in °P2 = 20 ways

Having done that ;
4 other papers can then be arranged in 4py = 41 ways

By fundamental principle of Multiplication

Total arrangements = Spyx 4!

20 x 24 = 480

-12 -



07.

08.

A family of 3 sisters and 5 brothers is to be arranged for a photograph in one row . In how

many ways can they be seated if

a)

a)

b)

all the sisters sit together b) no two sisters sit together
all the sisters sit together

Consider 3 sisters as 1 set

1 set of 3 sisters & 5 Brothers can be arranged in éPg = 6! ways
Having done that ;

3 sisters can then be arranged among themselves in 3p3 = 3! ways

By fundamental principle of Multiplication

Total arrangements = 6! x 3!

720 x 6 4320

no two sisters sit together

3 sisters can be arranged into any 3 of the é positions marked ‘*' in SP3 ways
Having done that ;
5 Brothers can then be arranged in SP5 = 5! ways

By fundamental principle of Multiplication

Total arrangements = ép3x 5l

120 x 120 = 14400

7 persons sitin arow . Find the total number of seating arrangements if

a)

b)
c)

d)

a)

3 persons A, B ,C sit together in particular order

A, B and C sit fogether in any order
A and B occupy the end seats

C always occupies the end seats

3 persons A, B ,C sit together in particular order

Consider A, B, C as 1 set

1 setof A,B, C & 4 others can be arranged in 5P5 = 5l ways

Having done that ;

Since A, B, C sit together in a particular order , they cannot be further arranged

By fundamental principle of Multiplication

Total arrangements = 51 = 120

-13 -



b) A, B and C sit together in any order
Consider A, B, C as 1 set
1 set of A, B, C & 4 others can be arranged in °P5 = 5! ways
Having done that ;
A, B, C can then be arranged among themselves in  3P3 = 3! ways

By fundamental principle of Multiplication

Total arrangements = 5l x 3!

720

120 x 6

c) A and B occupy the end seats
A and B can be arranged onto the end seafs in 2py = 2| ways

Having done that ;
5 others can then be arranged among themselves in  °P5 = 51 ways

By fundamental principle of Multiplication

Total arrangements = 2! x 5!

2x 120 = 240

d) C always occupies the end seats

C can be arranged into any one of the end seats in 2py = 2 ways
Having done that ;
6 others can then be arranged among themselves in 6Py = 6l ways

By fundamental principle of Multiplication

Total arrangements = 21 x 6!

2 x 720 = 1440

09. the college day committee consists of a Principal , four professors and two students . They
are seated in a row for a photograph so that the Principal is in the center and the two

students occupy the chairs at the ends . how many different photographs can be taken
ARRANGEMENT
Student Prof. Prof . Principal Prof. Prof . Student

Principal can be arranged onto the center seatin 1 way

Having done that ;

2 students can be arranged onto the end seats in 2pgy = 2| ways

Having done that ;

The 4 professors can then be arranged into the remaining seats in 4py = 41 ways

By fundamental principle of Multiplication

Total arrangements = 21 x 4] = 2 x 24 = 48

- 14 -



10.

6 professors , 1 lady and 4 students are to be seated in a row for a photograph . The students

are to occupy the 4 chairs ,

either side . In how many ways the group can be seated

ARRANGEMENT

1

4 students can be arranged into seats marked 1

Having done that ;

Since the lady does not wish to have student on either side ,

any one of the seats marked 4,5, 6,7 & 8.

This can be done in

Having done that

stud  Stud. M
2 3

two at each end and the lady does not wish to have student on

6

SEAT NO

SP1 =5 ways

M Stud . Stud.

9

10 11

,2.,10 & 11in 4P4 = 41 ways

she has to be arranged into

the 6 professors can then be arranged into the remaining seats in 6Pg = 6! ways

By fundamental principle of Multiplication

Total arrangements

4 x 5 x 6!

24 x5 x 720

- 15 -

86400



SOLUTION - QSET 2

01. How many different arrangements can be made out of letters of the word " EQUATION" such

that they begin with vowel and end with a consonant

" EQUATION *

8 — LETTER WORD

VOWELS : - A,E,I,O.,U

CONSONANTS : - Q,T,N

1st place can be filled by any one of the 5 vowels in 5 ways

last place can be filled by any one of the 3 consonants in 3 ways

Having done that ;

Remaining é places can be filled by remaining é lefters in 6pg = 6l ways

By fundamental principle of Multiplication

Total arrangements 5 x 3 x 6!

15 x 720 = 10800

02. How many different arrangements can be made out of letters of the word “TRIANGLE"” such

that they begin and end with a vowel

" TRIANGLE *

8 — LETTER WORD

VOWELS : - I, A, E
CONSONANTS : - T,R.,N,G,L
1st & last place can be filled by any 2 of the 3 vowels in 3Py = 6 ways

Having done that ;

Remaining é places can be filled by remaining é lefters in 6pg = 6l ways

By fundamental principle of Multiplication

Total arrangements 6 x 6!

6 x 720

4320

-16 -



03. fthe number of arrangements in which letters of the word MONDAY be arranged so that the
words thus formed begin with M and do not end with N
‘MONDAY' - 6 - letter word
13T place can be filled by letter ‘M’ in 1 way
Since the word must not end with ‘N’ ;
Last place can be filled by any one of the 4 letters O, D, A, Yin 4 ways
Having done that ,
Remaining 4 places can be filled by remaining 4 letters in 4P4 = 4l ways

By fundamental principle of Multiplication

Total arrangements = 4 x 4l
= 4 x 24 = 96
04. in how many ways can the letters of the word “STRANGLE"” be arranged amongst themselves

so that a) vowels occupy odd places b) vowels are not together c) vowels are together
‘STRANGLE * : 8 — LETTER WORD
VOWELS : - A E ; CONSONANTS : - S, T,R,N,G,L
a) vowels occupy odd places
2 vowels can be arranged into any 2 of the 4 odd places in 4py = 12 ways
having done that ;
the remaining é places can be filled by remaining 6 letters in 6pg = 6l ways

By fundamental principle of Multiplication

Total arrangements 12 x 6!

12 x720 = 8640

b) vowels are not together
*cxcxcCcx*xcCc*rc*rc*
two vowels can be arranged into any 2 of the 7 positions marked ‘*' in 7Py ways
Having done that ;
the remaining é places can be filled by remaining é lefters in 6pg = 6l ways

By fundamental principle of Multiplication

Total arrangements = 42 x 6! = 42 x720 = 30240

-17 -



c) vowels are together

consider 2 vowels as 1 set .

set of 2 vowels & 6 consonants can be arranged in 7P7 = 7! Ways
Having done that ;

The 2 vowels can then be arranged amongst themselves in  2P2 = 21 ways

By fundamental principle of Multiplication

Total arrangements = 71 x 2l
= 5040 x 2
= 10800
05. In how many ways can the letters of the word “FORMULA” be arranged amongst themselves

so that a) consonants occupy the odd places b) vowels are always together

‘FORMULA * : 7 - LETTER WORD

VOWELS : - Oo.,A.U ; CONSONANTS : - F.R. M , L

a) consonants occupy odd places

b)

the 4 consonants can be arranged into 4 odd places 4P4 = 4! Ways
Having done that
the remaining 3 places can be filled by remaining 3 vowels in 3p3 =3I ways

By fundamental principle of Multiplication

Total arrangements = 41 x 3|

24 x 6 = 144

vowels are together

consider 3 vowels as 1 set .

1 set of 3 vowels & 4 consonants can be arranged in Sp5 = 5l Ways
Having done that ;

The 3 vowels can then be arranged amongst themselves in 3pz = 3l ways

By fundamental principle of Multiplication

Total arrangements = 51 x 3!

120 x 6

= 720

-18 -



06. In how many ways can the letters of the word "LOGARITHM"” be arranged amongst
themselves so that a) no two vowels are together b) consonants occupy even positions

c) begin with ‘O’ and end with 'T’
‘LOGARITHM'
9 — LETTER WORD
VOWELS : - O, A, I ; CONSONANTS : - L, G,R.,T.H .M
a) vowels are not together
*c*xcxcxc*c*rct
3 vowels can be arranged info any 3 of the 7 positions marked **' in ’P3 =210 ways
Having done that ;
the remaining é places can be filled by remaining 6 consonants in 6pg = 6l ways

By fundamental principle of Multiplication

Total arrangements 210 x 6!

210 x 720 = 151200

b) consonants occupy even places
the 4 out of 6 consonants can be arranged into the 4 even places in 6Py = 360 ways
Having done that
the remaining 5 places can be filled by remaining 5 letters in Sp5 = 51 ways

By fundamental principle of Multiplication

Total arrangements = 360 x 5!

360 x 120 = 43200

c) begin with ‘O’ and end with ‘T’
15T place can be filled by letter ‘O’ in 1 way
Last place can be filled by letter ‘T" in 1 way
Having done that,
Remaining 7 places can be filled by remaining 7 letters in p7 = 71 ways

By fundamental principle of Multiplication

Total arrangements T x 1x 7!

5040
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07. In how many ways letters of the word “STORY"” be arranged so that

a) Tand Y are always together b) Tis always next foY

a) Tand Y are always together
Consider T & Y as 1 set
1 set of T& Y & 3 other letters can be arranged in 4P4 = 41 ways
Having done that ;
The letters T & Y can then be arranged amongst themselves in 2py = 2l ways

By fundamental principle of Multiplication

Total arrangements = 41 x 2!

24 x2 = 48

b) T is always next to Y
Consider T & Y as 1 set
1 set of T& Y & 3 other letters can be arranged in 4P4 = 41 ways
Since T is always next to Y, they SHOULD NOT BE be further arranged in 2py = 2l Ways

By fundamental principle of Multiplication

Total arrangements = 4l

24

08. the number of ways the letters of the word TRIANGLE to be arranged so that the word °

‘angle’ will always be present

Consider letters of the word 'ANGLE’ as 1 set

1 set of ‘ANGLE' + T, R, | can be arranged in 4P4 = 41 Ways
Since word ‘angle’ has to be always present , the letters of the word ‘angle’ SHOULD
NOT BE further arranged amongst themselves

By fundamental principle of Multiplication

Total arrangements = 4]

24
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09. in how many ways can the letters of the word “MOBILE"” be arranged so that consonants

occupy the old places

‘MOBILE"

6 — LETTER WORD
VOWELS : - O,I,E CONSONANTS : - M ,B,L

Since the consonants have to occupy the old places , they have to occupy position
1,3& 5andsothey can be arranged in 3p3 = 3l ways

Having done that

the remaining 3 places can be filled by remaining 3 vowels in 3p3 =3I ways

By fundamental principle of Multiplication

Total arrangements = 3! x 3!

= 6é6x6

36

10. For the word TRIANGLE , in how many arrangements the relative positions of the vowels and

consonants remain unchanged

SOLUTIO

Letters T R | A N G L E
Vowel/Cons. : C C \% \% C C C \%
Position No. : 1 2 3 4 5 6 7 8

Since the relative positions of vowels & consonants remain unchanged , the vowels
have to be arranged into positions 3, 4 & 8 AND the consonants have to arranged
into positions 1,2 ,5,6 &7 .Hence

Vowels can be arranged in 3p3 =3I ways

Consonants can be arranged in Sp5 = 51 Ways

By fundamental principle of Multiplication

Total arrangements = 3! x 5!
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11. For the word COMRADE , in how many arrangements the relative positions of the vowels and

consonants remain unchanged

Letters . C (@) M R A D E
Vowel/Cons. : C \% C C \% C \%
Position No. : 1 2 3 4 5 6 7

Since the relative positions of vowels & consonants remain unchanged , the vowels
have to be arranged into positions 2,5 & 7 AND the consonants have to arranged
into positions 1,3 ,4,6 . Hence

Vowels can be arranged in 3P3 = 3! ways

Consonants can be arranged in 4P4 = 41 Ways

By fundamental principle of Multiplication

Total arrangements = 3! x 4!

= 6x24 = 144
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01.

02.

SOLUTION - Q SET 3

a number of 4 different digits is formed by using the digits 1, 2,3 ,4,5,6.,7,8in all possible

ways . Find how many numbers are greater than 3000

thousand place can be filled by any one of the digits 3,4 .5, 6,7 ,8in 6P ways
Having done that the remaining 3 places can be filled by any 3 of the remaining 7 digifs in
’P3 ways

By fundamental principle of Multipliation ,

Total numbers formed = %P1 x /P3

= 6 x 7x6x5 = 1260

a number of 4 different digits is to be formed by using the digits 1,2 ,3,4,5,6,7,8,9.

Find how many of them are

a) greater than 4000

thousand place can be filled by any one of the digits 4,5,6,7,8,9 in 6p ways
Having done that the remaining 3 places can be filled by any 3 of the remaining 8 digifs in
8P3 ways

By fundamental principle of Multipliation ,

Total numbers formed = %P1 x 8P3

= 6 x 8x7x6é6 = 2016

b) divisible by 2

unit place can be filled by any one of the digits 2,4, 6,8 in 4P1 ways

Having done that the remaining 3 places can be filled by any 3 of the remaining 8 digits in
8P3 ways

By fundamental principle of Multipliation ,

Total numbers formed = 4P x 8P3

4 x 8x7x6 = 1344

c) divisible by 5

unit place can be filled by digit ‘5" in 1 way

Having done that the remaining 3 places can be filled by any 3 of the remaining 8 digits in
8p3 ways

By fundamental principle of Multipliation ,

1 x 8p3

Total numbers formed

8x7x6é = 336
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03.

04.

How many 5 different digit numbers can be formed with digits 2,3 , 5 , 7, 9 which are

a) greater than 30000
thousand place can be filled by any one of the digits 3,5, 7,9 in 4P1 ways
Having done that the remaining 4 places can be filled by remaining 4 digits in 4P4 = 4lways

By fundamental principle of Multipliation ,

Total numbers formed = 4P x 4! = 4 x 24 = 96

b) less than 70000
thousand place can be filled by any one of the digits 2,3, 5 in 3P ways
Having done that the remaining 4 places can be filled by remaining 4 digits in 4P4 = 4lways

By fundamental principle of Multipliation ,

Total numbers formed = 3P1 X 4! = 3 x 24 = 72

b) between 30000 & 90000
thousand place can be filled by any one of the digits 3,5, 7 in 3P ways
Having done that the remaining 4 places can be filled by remaining 4 digits in 4P4 = 4lways

By fundamental principle of Multipliation ,

Total numbers formed = 3Pj x 4! = 3 x 24 = 72

How many 6 digit numbers can be formed from the digits 3 , 4, 5, 6, 7 , 8 if no digit is

repeated . How many of these are

a) divisible by 5
unit place can be filled by digit ‘5" in 1 way
Having done that ,

Remaining 5 places can be filled by the remaining 5 digits in °P5 = 51 ways

By fundamental principle of Multiplication

Total numbers formed = 5 = 120

b) not divisible by 5
unit place can be filled by any one of the 5 digits ( '5’ excluded ) in 5 ways
Having done that,

Remaining 5 places can be filled by the remaining 5 digits in Sp5 = 5l ways

By fundamental principle of Multiplication

Total numbers formed = 5x 5l

5x 120

600
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05.

06.

07.

08.

how many different digit numbers can be formed between 100 and 1000

using 0,1, 3 , 5and 7 which is not divisible by 5

unit place can be filled by any one of digits 1,3 & 7 in 3P| ways

Having done that ,

Hundreds place can be filled by any one the remaining 3 digits (‘0' excluded) in 3P1 ways
Having done that , tens place can then be filled by any one of the remaining 3 digits in 3P
ways

By fundamental principle of Multipliation ,

Total numbers formed = 3P1 x3P1 x3P1 =3 x3 x3 = 27

How many different digit nos are formed between 7000 and 8000 using0,1,3,5,7 and 9
which are divisible by 5

thousand place can be filled by digit ‘7" in 1 way

Having done that , units place can be filled by any one of the digits 0, 5in 2p; ways
Having done that ,

remaining 2 places can be filled by any 2 of the remaining 4 digits in 4P2 ways

By fundamental principle of Multipliation ,

Total numbers formed = 1 x 2P1 x 4P2
= 1 x 2 x4x3 = 24
How many 5 - digit telephone numbers can be formed with digits 0, 1, ,2, ..... , 2 if each

numbers first 2 digits are 35 and no digit appears more than once .
First two places can be filled by digits ‘3" & ‘5’ respectively in 1 way .

Having done that ,
The remaining 3 places can be filled by any 3 of the remaining 8 digits in 8p3 ways

By fundamental principle of Multiplication

Total numbers formed = 8pj

8.7.6
= 336

A code word should consists of two English Capital alphabets followed by two distinct digits

from 1 to 9 e.g. MH23 is a code word .

a) how many such code words are available
first 2 places can be filled by any 2 of the 26 alphabets in 26P2 ways
Having done that ;

The last two places can be filled by 2 of the 9 digits in P2 ways
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09.

By fundamental principle of Multiplication

Total numbers formed = 26P2 X 9P2

26 x 25 x9 x8 = 46,800

b) how many of them end with an even integer
first 2 places can be filled by any 2 of the 26 alphabets in 26P2 ways
Having done that ;
since the code has to end with an even integer ,
The last (fourth) place can be filled by one of the digits 2, 4, 6 , 8 in 4 ways
Having done that,

the third place can then be filled by any of the remaining 8 digifs in 8 ways

By fundamental principle of Multiplication

Total numbers formed = 26py x4x8

26 x25x4x8

20,800

how many even numbers of four digits can be formed using digits 0, 1,2 ,3,4,5and 6, no
digit being used more than once

Step 1 : 4 - digit numbers formed

Thousand place can be filled by any one of the 6 digits (‘0’ excluded) in 6 ways

Having done that , remaining 3 places can be filled by any of remaining 6 digits in ¢P3 ways

By fundamental principle of Multipliation ,

Numbers formed = 6 x 6P3 = 6x6x5x4 = 720

Step 2 : Odd Numbers

Unit place can be filled by any one of digits 1,3, 5 in 3P1 ways

Having done that ,

Thousand place can be filled by any one the remaining 5 digits (‘0' excluded) in °P1 ways
Having done that , remaining 2 places can be filled by any of remaining 5 digits in SP9 ways

By fundamental principle of Multipliation ,

No. of Odd Numbers formed = 3P; x °Pj x 5P = 3x5x5x4 = 300

Hence

No. of Even numbers formed 720 - 300 = 420
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10.

how many 5 different digit numbers can be formed with digits 0, 1,3, 5, 6,8 and 9 divisible
by 5

Step 1:5 - digit numbers formed

Ten Thousand place can be filled by any one of the 6 digits (‘0’ excluded) in 6 ways

Having done that , remaining 4 places can be filled by any of remaining 6 digits in P4 ways

By fundamental principle of Multipliation ,

Numbers formed = 6 x 6P4 = 6x6x5x4x3 = 2160

Step 2 : Numbers not divisible by ‘5’

Unit place can be filled by any one of digits 1,3 ,6.,8,9 in Spq ways

Having done that ,

Ten Thousand place can be filled by any one the remaining 5 digits (‘0' excluded) in °P
ways

Having done that the remaining 3 places can be filled by any of remaining 5 digits in °P3
ways

By fundamental principle of Multipliation ,

Numbers formed not divisible by 5 = 5P1 x °P1 x 9P3 = 5x5x5x4x3 = 1500
Hence
Numbers divisible by 5 = 2160 - 1500 = 660
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PERMUTATION - Q SET 4

01. (n+1)! = 42(n-1)!.Findn
01. (n+1)1= 42 (n-1)!.Findn
(N+1)1= 42 (n-1)1
02. (Nn+3)!= 110(n+1)!.Findn (n+1)1= 42
(n=1)1
03. (16-n)! = 12 /
- - 1) =
(14 -n)! Find n (n+ 1.0 DK 42
(n/l)!
04. n! : n! = 5:3 (n+1).n = 7.6
3(n - 3)! 5!(n - 5)!
On compare :n = 6
05. n! : n! = 10:3
3(n - 5)! 5(n=7)!
02. (n+ 3)! = 110 (n+1)!. Findn
06. 2n! : n! = 12:1 (N+3)1= 110 (n+1)!
31(2n - 3) ! 21(n - 2)!
(n+3)1= 110
(n+ 1)1
07. 8P5=7Ps+k.’”Pys,findk
(n+3).(n+2).pA1) = 110
I
08. 15Pg=8.14P7+ 4P findr (n+1) !
(n+3) .(n+2) = 11.10
09. "P4=12("P2).Findn
On compare :n + 3 = 11
n = 8
10- NP3 : NPg = 1:210.Findn
03. (16-n)! = 12
(14-n)! Find n
11. N*2py:n+3py = 1:14.Findn
(16-n)1 = 12
(14 -n) !

12. NpP3:N-TpP3=5:4_ Findn

13. V1Pro1) 2 12P(r -2 =14:3 . Findr “6'”)'“5'”)“/4/”“ =12
(14/4!

i 56 . 54 = .
14. if5®Pr46:%Pr43=30800:1 (16 n).(15 - n) _ 43

15. X"V pr=56& X~ Ypy=12.Findx &y On compare : 16-n = 4
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04. n! : n! = 5:3 06. 2n! : n! = 12:1

3i(n - 3)! 51(n - 5)! 31(2n-3)!  2i(n - 2)!
n! 2n!
31(n - 3)! = 5 3(2n-3)1 = 5
n! 3 n! 3
51(n - 5)1 21(n - 2)!
51(n - 5)1 = 5 2n! x 21n=2)1 = 12
31(n - 3)! 3 3l(2n - 3)! n! ]
5.4 51 (n\i)! =5
ﬁ! (n - 3)(n —4)(n\5)! 3 2n.(2n-1)(2n-2)(2p~3)! x 21 (nX\2)! = 12
31(2n 471 n(n—l)(n\Q)!
5.4 =5
(n - 3)(n - 4) 3

2n.(2n=1)(2n-2) x /2’( = 12
4 o 3,20 n(n-1)

(n = 3)(n - 4) 3
2n.(2n - 1)(2n - 2) = 12
(n = 3)(n - 4) = 4.3 3.n(n-1)
On compare : n-3 = 4 (2n = 1)(2n - 2) = 18
n =7 (n=1)
05. (2n—1)2.M/n/1) = 18
n! : n! = 10:3 ()
3!(n - 5)! 51(n - 7)!
2n — 1 = 9 .on =5
n!
3I(n - 5)! = 10
—(”! ) 3 07. 8ps=7ps+k.7Ps,find k
51(n - 7)!
51(n = 7)! =10 8! = 7! + Kk 71
3i(n - 5)1 3 (8 - 5)! (7 - 5)! (7 - 4)!
5.4.;{!. (n\z)l = 10 8 = 7L+ k7L
}é! (N = 5)(n - 6) ("7 3 3! 2! 3!
5.4 = 10 8.t = ji+ k%!
(n - 5)(n - é) 3 3.21 ! 3.

9 = 8 = 1+ k.
(n-5)(n-6) 3 3 3
(N-5)(n-6 = 3.2 8 = 3+k

3 3
On compare : n-5= 3
n -8 8 = 3+k k = 5
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10. np3z . npy, = 1:210

08. . ]
3 =
15pg=8.14p7 + 14p,, findr N
NPg 210
151 = 8 14 + 141 |
n!
15 - 8)! 14 -7)! 14 - 1)l _—
( ) ( ) ( ) Y .
|
15047 = 8 3+ 4l _JLj 210
7! 71 (14 - 1) (n=o)!
: - 8 . : (n - 6)! = 1
7! 71 (14 -r)! (n - 3)! 210
15- 8 = 1 (n — 6)! =
7070 (14-1)! (n=3)(n-4) (n-5)(n-26)! 210
]5—8 = ] ] = ]
71 (14 1)l (n=3)(n-4) (n-5) 210 2 (210
3 (105
7 = 1 (n-3)(n-4) (n-5) = 210 5| 35
71 (14 - 1) 71 7
(n-3)(n-4) (h-5) = 7.6.5 1
1 = 1 4
6! (14 - 1)1 \_’ (DESCENDING ORDER)
(141 = 6l On Comparing
n-3= 17
4-r =4
n =10
r =8
09. Npy = 12(“ P2) 11. n+2 P4:n+3 Ps = 1:14
AT =12 _nf nt2py =
(n — 4)! (n —2)! n+3 py 14
(n-2)1 = 12
(n - 4)1 (n +2)!
' (N+2—4)= 1

) (n +3)1 14
(n—2)(n—3)/()/4)! = 12 (n+ 3 - 6)!

m74ﬁ

(DESCENDING ORDER)

(n-2)(n-3) = 4.3 (n +2)!
(n=-2)1 = 1
On comparing (n + 3)! 14
n-2= 4 (n-3)!
n =56

(n+2) x (n=3)1 = 1
(n - 2)! (n + 3)! 14
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(n+2)l x (n=-3) = 1 an s 15

(n+3)! (n-2)! 14

(n+2)1  x (n - 3)! =

+ + 2)1 _ Y
(n+3)(n+2) (n=2)(n-23)! 14 1B g1y 22y = 1453
] = '| ]]Pr—l: |
(n+3)(n-2) 14 —]2Pr_2 >
(n+3)(n-2) = 14
11!
(Nn+3)(n-2) = 7.2 (M1 —r+1)1 = 1
—a
12 —r+ 2)!
On Comparing ; ( r+2)
nresv 111
n=7-3= 4 (12-rt =1
121 14
(14 =r)!

122 nmpz:n-lp3=5:4

111 X (14 -r)!
“F3 =5 (12 1)t SRRy

n—1 P3 4

110 x (14—l = 1

_ 12! (12-r)1 14
(n-3)1 =
(n-1)! 4
1 x  (14-r)(13=1) (12 =1)!
(n-1-23)
12.111 (12 =r)!
n!
1 = 1
(n-3)1 = ) L
(n-1)! 4 (n
(n - 4)!
(Nn+3)(n-2) = 14
n! X (n-4) =
(Nn+3)(n-2) = 7.2
(n-3)! (n—=1)! 4
n! X (n-4) = On Comparing ;
(n - 3)! (n-1)! 4 eao 7
n! x (n-4)t =5 Nz 7-3=4
(n-1)! (n - 3)! 4
nin-T1)! x__ (n-4)! =5
(n=1)1  (n=-23)(n~-4) 4
n = 5
n-3 4
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x+y =38

14. if56P,4+6:5Pr4+3=30800:1
XY P2 =12
56Pr 1 ¢ = 30800
S4pr 4 3 1 (x = y)! = 12
(x —y-=2)!
56!
(56 —r—6)1 = 30800 x-y)x-y-1)(x-y=-2) =
541 (x -y -2)!
(54 —r - 3)!
(x-vy) (x=-y-=1) = 4.3
56!
(50 -r)l = 30800 X-y =4 (2)
541
(51 =r)! solving (1) & (2)
56  x (51-r)l = 30800 x+y =28
(50 - 1) 541 x-y = 4
2X = 12
561 x (51 -r)l = 30800 X = 6
541 (50 - r)! subs in (1)
y = 2
56.55,94 x (51 -1)(50/£ 1)l = 30800
A (5(%”1
56 .55. (51 —r) = 30800
51 —r = 30800
56 .55
51-r =10
r = 4]
13, x*Yp,=56 & X~ YP2 =12
Xty py =56
(x + y)! = 56
(x +y—-2)!
(x+y)(x+y-T)(x+y=-2)1 = 56
(x +y-2)!
(x +y) (x+y-=1) = 8.7

(1)
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