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Permutations Ex 16.1 Q1

(7
We have,

30! 30 =29 x 28!
28! 28!

=30=x29
=870

30!
Hence, — =870
28!

(i)
We have,

11-10! 11x10x9!-10x9!
gE o= al

91x10[11-1]
B al

10=10
100

11! - 10!
Hence, T =100

[iii]
We have,
Bl=Bx7¥ xbxbxd=x3x2x1
=7 xbxbxdxIn2xl
and Bl=fBxbwdn3dnxl

L.C.M.[6!, 71, 81) = 8!

Permutations Ex 16.1 Q2



L.H.S:
1
ol

1

ol

1 1

i 11
1 1

+

10«9 11=10=9!

11x10+114+1

1110 =9

110+11+1

11

RHS

11 122

1
Hence, —+ —+ — ="
ar 1gr 11 11!

Permutations Ex 16.1 Q3(i)

We have,
1 1w
—_t— = —
41 B gl
1 1 X
= —+ =
A Ewxwdl GxExd
= 4w i+ 3 -
41 Low 4 20
1 X
= 1+ —= —
5 20
&] X
= —_= —
5 30
F's &
:} — O —
a0 5
6«30
= N o=
5
= ¥ =faxh
= X =36
Hence, x = 36,

Permutations Ex 16.1 Q3(ii)
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10t 8 9

1ot 10t
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3 o

10x9x8  10x9!
= X= G

3! ol

=>x=10x9+10
= x=100
Permutations Ex 16.1 Q3(iii)
1 1 «x
e e T AT
6! 71 8l

s 8!
ek =

6! 7!

8xTx6! 8x7!
— X= o+

6! 7!

=>x=8x7+8
—x=04
Permutations Ex 16.1 Q4(i)
We have,

EwbBu7xB8x9 =10

10x9xBxTx6x5x[4x3x2x1)
dx3xZnl

10!
S

I
Hence, S xax7 =8 =9« 10 = 14—E:

Permutations Ex 16.1 Q4(ii)

We have,
Ixbx9 12«15 =18

= 3xfax2)x[3x3)x[3x4)x(3x5) x[3I x6)
=3 x[2x3x4xEx6]
= 3% x 6]

Permutations Ex 16.1 Q4(iii)



We have,

[p+1){n+2)[n+3).. (2n)

=[1x2x3x4. (r-1)n]x{r+1){r+2). (2n-1)x2n
[1x2x3xd. ., fr-1)n]

_ [2ny)!

Permutations Ex 16.1 Q4(iv)

We have,

LixxBxilx Daiw v ecf2lin 1
[13.57.9.. . f2n-1)].[2.4.6.8......[2n -2} (2A]]
) 2.4.6.8..... 2n - 2) {2r)
_ [13.5.7.9......[2n=1)].[24.6,8..... (20~ 2) (2n) ]
2k s \WIRATH
_123.456.7.6.....(2n-2){& - 1} [2n)
2!
) [2r)!
2"n!
1359 i 2n=1) =%

Permutations Ex 16.1 Q5



(i} LHS=(2+3)!
= &
=5Sxd4x3dx2xl
=120

and, RHS = 2! + 3!
=2xl1+3x2
=2xl+3Ix2xl
=2+6
=8

120 =8
[2+3)l=20+3
So, it is false,

(i}  LHS={2x3)!
= &l
=6 xbwdxdx2xl
=720

and, RHS = 21x 3!
=2wmlwIx
=12
T20 =12
(2x3) =20x3!
Hence, it is false.
Permutations Ex 16.1 Q6
LH5=n!+[n+1]!
=nl+(mel){r+1-1)
=nl+(n+1)n!
=nifi+n+1)
=nifn+2)
=LHS
nifr+2)=nt+(n+1)!

Hence, proved

Permutations Ex 16.1 Q7
We have,

[r+2)t=60[{r-1)]
[r+2)fr+ 1) {r){n - 1) = 60[{r - 1)!]
= [r+2)(n+1)n =60
= [n+2)[n+1)n=5x4x3

n=73 [By comparing]
Hence, h = 3

Permutations Ex 16.1 Q8



We have,

[n+1)! = 90[[n-1}!]

= [n+1)xnxfr-1)=90[{n-1)]

= nfn+1)=90

= n?+n =100

= nf+n-90=0

= n°+10n-9n-90=0

= nfr+10)-9{n+10)=0

= [r-9){r+10)=0

= n-9=0 [ n+10=0]
= h=19

Hence, n =9
Permutations Ex 16.1 Q9
We have,

[r+3)t=56[(n+1)]
[n+3]x[n+2]x{n+1]!=5E~[[n+1]!:|
[r+2){rn+3)=56
%+ 30 +2n+6 = 56
n®+E5n+6-56=10
n+En-50=10
n® +10n-5n-50=10
n{n+10)-5{n+10)=10
[r+10)[{n-5)=0
n-5=10 [ n+10=0]
n-L5=10
n=>5

Permutations Ex 16.1 Q10

L |

I}



(2r)! 44
Afzn-3)0 3
2!{;—' 2y

_ (2n)!x2i{n-2)! 44

Mfen-3)ixn! 3
_ (2n)(2n-1)fan-2){an-3)ix2/(n -2}/ 44
Fxzifzn-3)ixnln-1)fn-2)! 3
= - -
_ nfzr-1){2n - 2) _ 44
3n(n - 1) 3
o - -
. (2n-1)x2{r-1) 44
3fn-1) 3
= 4fzn-1)= 44
= 2n-1=11
= Zn=1=
= n=~6
Loh=~6

Permutations Ex 16.1 Q11(i)

e have,
ml
R T

=n[n—1][n—2][n—3]...[n—r+2][n—r+1][n—r]!

[n-r):

=nfp-1){rn-2)(n-3)...[n-r+2){n-r+1)

=n[n—1]{n—2][n—3]...{[ n—{r—E]]{n—{r—l})

=n[n—1]{n—2][n—3]...[n—[r—1}}
=RHS

LHS = RHS
Hence proved

Permutations Ex 16.1 Q11(ii)



We hawve,
n! n!

LHS = [:.r-.-—r]."."."+ (r-r+1)i[r-1)!

n! !

IR T (e [ A RS (IS T T

S TR S
[r-riixf{r-1lr n-r+1

_ h! _n—r+1+r
- [n—r].*x[r—l].-'_r[n—r+1]}

n! n+1
B [n—r}fx{r—l]!_r[:n—r+ 1]}

[n+1] wht

B [n—r+1]x{n—r]:‘xrx[r—1]!

) [ +1)!
- [n—r+1].-'xr.-'

) [r+1)!
rifn-r+1)i

= RHS

LHS = EHS
Hence proved

Permutations Ex 16.1 Q12



We have,
(2r +1)!
ﬂ.‘l

LHS =

) (2n+1)[1.2.3.4.5.6.7.8... (2n - 1) 2n]

!

[1.3.57.. (2n-1)x{2n+1]][24.6.8... [2n - 2)2n]

Hl

_ [1.3.5.?......{2n-1][2n+1]]><2” [1.2.3.4.....[n-1]n]

il

[1.3.5.7......[2n-1){2n + 1) ]2" xn!

!

=27 [1.3.5.?....[2n -1][2n+1]]

= RHS
Hence proved
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Permutations Ex 16.2 Q1

Here the teacher is to perform two jobs,
(i} selecting a boy among 27 boys, and

(i) selecting a girl among 14 girls,

The first of these can be performed in 27 ways and the second in 14 ways.
Therefare by the fundamental principle of multiplication, the required number of ways is
27 =14 = 378

Hence,the teacher can make the selection of a boy a girlin 378 ways,

Permutations Ex 16.2 Q2
Here the person is to perform three jobs.
(i} selecting a ball pen from 12 ball pens

[ii] selecting a fountain pen from 10 fountain pens, and

(i} selecting a pencil from & pencils,
The first of these can be performed in 42 ways, the second in 10 ways and the third in 5 ways,

Therefare by the fundamental principle of multiplication, the required number of ways is
12x10=5 =600

Hence, the person can make the selection of a fountain pen, ball pen and
pencil in 600 ways.

Permutations Ex 16.2 Q3



From Goa to Bombay there are two roots; air and sea.
From Bombay to Delhi there are three routs; air rail and road,

Therefore by the fundamental principle of multiplication, the required number of ways

are 2=x3=n

Hence, tatal number of different kinds routes are o.

Permutations Ex 16.2 Q4

The mint has to perform two jobs,
(i} selecting the number of days in the february month {there can be 28 days or 29 days), and

(i) selecting the first day of february,

The first job can be compeleted in 2 ways the second can be performed in 7 ways by selecting
any one of the seven days of a week.

Thus, the required number of
plates= 2 =<7 = 14

Hence, total number of calendars = 7 =2 = 14

Permutations Ex 16.2 Q4

Total number of letters = 7
Total number of letter hoxes = 4,

Total number of ways in which 7 letters be posted in ¢ letter boxes
=4xdxdxdxdxdxd=4'
Permutations Ex 16.2 Q5

Total number af parcels = 4
Total number of post-offices = 5

Since a parcel can be sent to any one of the five post offices.
So, the required number of ways =5 xE5x5xhb

= o2

=625

Hence, total number of ways is 625,

Permutations Ex 16.2 Q6
Since toss of each coin can resultin 2 ways,

When coin is tossed five times, the total number of outcom es
=2uwP2uwP2ulx?
= 32

Hence, required number of ways is 32

Permutations Ex 16.2 Q7

The number of ways to examinee answer a true/false type question is 2.

the number of ways for an examinee to answer a set of ten true/false type
questions =2 x2x2x 2 x2x2x2x2 w2 x 2
=1024,

Hence, the required number of ways is 1024,



Permutations Ex 16.2 Q8
The total number of ways to make attempt to open the lock = 10x 1010 = 1000,

The number of ways to sucoessfuly open the lock =1
The number of ways to make an unsuccessful attempt to open the lock = 1000 - 1 =999,

Hence,required number of ways to make an unsuccessfuly attempt to the open the lock is 999,

Permutations Ex 16.2 Q9

Each one aof the first three questions can be answered in 4 ways.

The total number of ways to answered the first
three question= 4 x4 =4
=64

Each of the next three question can be answered in 2 ways.
.~ The total number of ways the answered the next three questions = 2x2=x2=8

=0, total number of sequences at answers=64x8 =512

Permutations Ex 16.2 Q10

There are § books on mathematics and 6 books on physicsin a book shop,

The number of ways to select 3 mathematics book =5
The number of ways to select a physics book = &

Mow,
[i] Mumber of ways in which a student can buy amathem atics book and a physics book = 5 =6 = 30

[ii]Num ber of ways in which a student bus either a mathematics book or a physics book = 5+6 =11

Permutations Ex 16.2 Q11

Since there are 7 flags of different colours, therefore, first flag can be selected in 7 ways,
Mow, the second flag can be selected from any one of the remaining flags in 6 ways,

Hence, by the fundamental principle of multiplication, the number of flag is 7 =6 = 42

Permutations Ex 16.2 Q12

& boy can be selected from the first team in 6 ways, and from the second in 5 ways.
=0, number of single matches betwean the boys of two teams =6 =5 = 30,

similarly, the number of single matches between the girls of two teams =4 x3 =12,
so, total number of matches = 30+ 12 = 42,
Permutations Ex 16.2 Q13

Clearly, the total number of ways to select first three prizes is equal to the 3 students
from 12 students.

number of ways to select the three prizes
=12x11=x10
=1320



Permutations Ex 16.2 Q14
There are 3 ways to choose the first form and corresponding to each such way there are 5 ways
of selecting the common difference.

So, required number of AP.'s
=3 x5
=15

Permutations Ex 16.2 Q15

Clearly the number of ways to appoint one principal, one vice-principal and the teacher- incharge
is equal to the number of ways to select the three teachers from the 36 teachers.

Number of ways to appointed 3 teachers = 36 x 35 x 34 = 42840

Hence, the number of ways to appoint one principal, one vice-prindpal and the teacher-incharge
is equal to 42840,

Permutations Ex 16.2 Q16
wWe have to form all possible 3-digit numbers with distinct digits.

we cannot have 0 at the hundred's place. so, the hundred's place can be
filled with any of the 9 digits 1,2,3,4....,9.

so, there are 9 ways of filling the hundred's place.

Mow, 9 digits are left including 0, so, ten's place can be filled with any of the
remaining 9 digits in 9 ways, now, the unit's place can be filled which in any of the
remaining 8 digits, so, there are 8 ways of filing the unit's place.

Hence, the total number of required numbers =9 =9 «x8 =648

Permutations Ex 16.2 Q17
We cannot have a 0 at the hundred's place. So, the hundred's place can be filled with any of the 9 digits
1,2,3.....,9.

Sao, there are 9 ways of filling the hundred's place.
Ten's place can be filled with any 10 digits in 10 ways,
Mow, the unit's place can be filled with any 10 digits in 10 ways,

Hence, the total number of required numbers = 9x 10 x10= 900

Permutations Ex 16.2 Q18

The three digit numbers are 100 to 999 inclusive so there are
009 —100+1=999—-99 =900
So, 900 three digit numbers
Ifhalf of all numbers is odd then halfof 90015 450, there are 450 odd positive 3
digit numbers

Permutations Ex 16.2 Q19(i)



Zero cannot be first digit of the license plates.

This means the first digit can be selected from the 9 digits 1,2,3,4....,9
So, there are 9 ways of filling the first digit of the license plates.

Mow, 9 digits are left including 0. So, second place can be filled with any of the
remaining 9 digits in 9 ways.

The third place of the license plates can be filled with in any of the remaining 8 digits.
So, there are 8 ways of filling the third place.

The fourth place of the license plates can be filled with in any of the remaining 7 digits.
So, there are 7 ways at filling the fourth place.

The last place of the license plates can be filled with in any of the rem aining 6 digits.
So, there are 6 ways of filling the fourth place,

Hence, the total number of ways =9 x9=x8x7 x6 = 27215

Permutations Ex 16.2 Q19(ii)
Zero cannot be first digit of the license plates,

first digit can be selected from the 9 digits 1,2,3.....,9
S0, there are 9 ways at filling the first digit of the licence plates.

The repetition of digits is allowed to made a license plates number,

the number af ways to fill the rem aining places of the fium ber
plates = 10 x10x10 =10,

Hence, the total number of ways =9 x10x10x10%x10= 90,000

Permutations Ex 16.2 Q20
The required numbers are greater than 7000,

the thousand's place can be filled with any of the 3 digits 7,8,9.
so, there are 3 ways of filling the thousand's place,

Since repetition of digits is not allowed, so the hundred's, ten's and one's places can be filled in
4,3, and 2 ways respectively.

Hence, the required number of numbers = 3 x4 =3 =2 = 72

Permutations Ex 16.2 Q21
Since the required numbers are greater than 8000,

the thousand's place can be two digits 8 or 9
So, there are 2 ways of filling the thousand's place,

Since repetition of digits is not allowed, so the hundred's, ten's and one's places can
be filed in 4,3 and 2 ways respectively.

Hence, the required number of number = 2= 4x3x2 = 48



Permutations Ex 16.2 Q22

First person can be seated in arow in 6 ways,
Second person can be seated in a row in & ways.
Third person can be seated in arow in 4 ways,
Fourth person can be seated in arow in 3 ways,
Fifth person can be seated in a row in 2 ways,

and, sixth person can be seated in arow in 1 ways,

Hence, total number of ways in which six persons can be seated in a row
=bxSwdxdxdxl="T20,

Permutations Ex 16.2 Q23

In a nine-digit number 0 cannot appear in the first digit. So, the number of ways
of filling up the first-digit=19

Mow, 9 digits are left including 0. So, second digit can be filled with any of the
remaining 9 digits in 9 ways,

Similarly, remaining digits can be filled in 8,7,6,5,4,2 and 2 ways,

Hence, the total number of required numbers
=9 w0 w3 w7 xbmbwduwdn?
= 9x[9)

Permutations Ex 16.2 Q24

Any number less than 1000may be any of 2 number from one-digit number, two-digit number and three-digit number.

One-digit odd number:

3 possible ways are there, These numbersare Jor S or &

Two-digit odd number:

Tens place can befilled up by 3ways (using any of the digit among 3, 5 and 7) and then the ones place can befilled in any of the remaining 2 digits.
So,there are 3 % 2 = &such 2-digit numbers,

Three-digit odd number:

lgnore the presence of zero at ones place for some instance.

Hundreds place can be filled up in 3 ways (using any of any of the digit among 3, 5 and 7), then tens place in 3 ways by using remaining 3 digits
(after using a digit, there will be three digits) and then the ones place in 2 ways.

So,there are atotal of 3 % 3 % 2 =18 numbers of 3-digit numbers which includes both odd and even numbers (ones place digit are zero). In order
to get the odd numbers, it is required toignore the even numbers i.e. numbers ending with zera.

Toobtain the even 3-digit numbers, ones place can be filled up in 1 way (only 0 to be filled), hundreds place in 3 ways (using any of the digit among
3,5, 7) and then tens place in 2 ways (using remaining 2 digits after filling up hundreds place).

So,there are atotal of 1 x 3 x 2 =6 even 3-digit numbers using the digits 0, 3, 5 and 7 {repetition not allowed)
So, nurnber of three-digit odd numbers using the digits 0, 3,5 and 7 (repetition not allowed) = 18- 6=12,

Therefore, odd numbers less than 1000 can be formed by using the digits 0, 3, 5, 7 when repetition of digits is not allowed are 3+ 6+ 12 =21,



Permutations Ex 16.2 Q25
The odd digits are 1,3,5,7,9

Total number of odd digits =&

Clearly, the hundred's place can be filled with any of the 5 digits 1,3,5,7 or 9
So, there are 5 ways of filling the hundred's place.

Mow, 4 digits are left, So, ten's place can be filled with any of the remaining 4 digits in 4 ways.

Mow, the unit's place can be filled with in any of the remaining 3 digits. So, there are 3 ways
of filling the unit's place,

Hence, the total number of required number = Ex 4% 3= &0

Permutations Ex 16.2 Q26
First digit of six-digit numbers can be selected in 6 ways,

Second digit of sikx-digit numbers can be selected in & ways
Third digit of six-digit numbers can be selected in 4 ways,
Fourth digit of sikx-digit numbers can be selected in 3 ways.
Fifth digit of sizx-digit numbers can be selected in 2 ways.
Last digit of six-digit numbers can be selected in 1 ways.

Hence, total number of numbers =6 x5 x4 =3 =2 =1 =720

Permutations Ex 16.2 Q27
We cannot have 0 at the first digit of six=digit numbers,

So, the first digit of six-digit numbers can be selected in 5 ways.

Maow, 5 digits are left including 0. So, second digit of six-digit numbers
can be selected in & ways.

Third digit of sis-digit numbers can be selected in 4 ways,
Fourth digit of six-digit numbers can be selected in 3 ways.,
Fifth digit of six-digit numbers can be selected in 2 ways,
Last digit of six-digit numbers can be selected in 1 ways,

Hence, total number of numbers =5 =5 x4 x3 =2 =1 =600

Permutations Ex 16.2 Q28



Since the required numbers are greater than 5000,
. the thousand's place can be filled with any of twao digits § or 9.
So, there are 2 ways of filling the thousand's place.

Since repetition of digits is not allowed, so the hundred's ten's and one's places can be filled
in 4,3 and 2 ways respectively,

Hence, the required number of numbers =2 x4 x3=x2= 48

Permutations Ex 16.2 Q29

Each serial number of the product consists of six
components. First two are letters and remaining four are
numbers.

So all the serial numbers will look as shown below.

L L N N N N

For the first position of serial number we can have one of
the 6 letters. As repetition is not allowed first position of
serial number we can have one of the 5 letters. For the
third position of serial number we can have one of the

10 numbers. Similarly for the remaining position we can
have9, 8 and 7 possible ways.

I L N N N N|

6 5 10 9 8 7

So the required number of serial number is
0 x5 x10 x9 x 8 7.

Permutations Ex 16.2 Q30

Total number of digits = 10
The digits is not repeats in a sequence of three digits.

required number of sequences = 10x9 %8 = 720

total number of unsuccessful attempts=720-1=719

Permutations Ex 16.2 Q31
Total number af digits = 4,

the largest possible number of trials to abtain the
correctcode = 4x 3 %2 %1 [+ digits are not repeated

=24
Permutations Ex 16.2 Q32
Total number of jobs =3

the number of ways to assined these job is to
three persons= 3x2x1
=h

Permutations Ex 16.2 Q33



The given digits are 1, 2, 3 and 4. These digits can be repeated while forming the numbers, Sa, number of required four digit natural numbers can
be found as follows.

Consider four digit natural numbers whose digit at thousandths placeis 1.

Here, hundredths place can be filled in 4 ways. (Using the digits Tar 2 or Jor 4)

Simnilarly, tens place can be filled in4 ways. (Using the digits 1or 2 or 3or 4)

Ones place can befilled in 4 ways. (Using the digits 1or 2or 3or 4]

Mumber of four digit natural numbers whose digit at thousandths placeis 1=4 x 4 x 4=54

Sirnilarly, number of four digit natural numbers whose digit at thousandths placeis 2=4 x 4 x 4 =64

Mow, consider four digit natural numbers whose digit at thousandths place is 4:

Here, if the digit at hundredths place is 1, then tens place can be filled in 4 ways and ones place can also be filled in 4 ways.
If the digit at hundredths place is 2, then tens place can be filled in 4 ways and ones place canalso be filled in 4 ways.

If the digit at hundredths place is 3 and the digit at tens placeis 1, then ones place can befilled ind ways.

If the digit at hundredths place is 3 and the digit at tens place is 2, then onesplage can befilled only vl way so that the number formed is not
exceeding 4321

Mumber of four digit natural numbers not exceeding 4321 and digit at thousandths placgisS=4 x 4 +4 x 4+4+1=37

Thus, required number of four digit natural numbers not exceeding 4324is 64 + 8464 + 37 =229,

Permutations Ex 16.2 Q34
Total number of digits = &

we cannot have 0 at the first digit of the reguired six-digit numbers,
The digits cannot repeat in the six digits number,

total number of six digit number are = Ex5x4=x3x2=x1=600
Mow, the six digit number can be divided by 10, if its last digitis 0

Total numbers which are divisible by 10 =5x4x3x2x1x1= 120

Permutations Ex 16.2 Q35
Total numbers of faces in each die = 6

The total number of possible outcom es of three six faced die
=6BxBxB
=216

Permutations Ex 16.2 Q36



Since a toss of a coin can result in a head or a tail.

. Total number of possible outcomes in each tossed = 2

. . 3
Total number of possible outcomes in four tossed=2=x2=x2=2"= §

Total number of possible outcomes in four tossed = 2x2x2 x2 = 2%= 16
- total nurber of possible outcomes in five tossed = 2x2x2x2x2=2% = 32

total number of possible outcomes in g tossed = 2 x2 < 2.~ times =27

Permutations Ex 16.2 Q37
Total number of digits =5

Since, the digits can be repeated in the same number.

Total numbers of four digits numbers = 5x5x 5 « &= 625

Permutations Ex 16.2 Q38
Total number of digits =5

We cannot have 0 at the hundred's place’so, the hundred's place can be digits with any of the 4
digits 1, 3, 5 or 7, So, there are 4.ways of filling the hundred's place.

Since, the digit may be repeated in three digit numbers.
Ten's place can be filled with any of the 5 digits in & ways
A

nd unit's place can be filled with any of the & digits in 5 ways

Hence, the total number of required numbers = 4 x5 x5 = 100

Permutations Ex 16.2 Q39



Total number of digits = 6
Clearly, the natural numbers ten's than 1000 can be 3 digits, 2 digits and 1 digit numbers.

Mow, 0 cannot be a first digit of the three digit numbers,
So, the hundred's place can be filled with any of the & digits 1,2,3....5. S0, there are 5 ways of filling
the hundred place.

The ten's place can be filled with in any of the 6 digits 0,1,2.....5. So, there are 6 ways of filling
the ten's place.

The unit's place can be filled with in any of the 6 digits 0,1,2.....5. S0, there are 6 ways of filling
the ten's place.

The total number of 3 digit numbers=5x6x6 =180
Similarly, the total number of 2 digit numbers=5x6 =30

Mow, 0 is not a natural number
the total number of 1digit numbers =5

-~ Total numhber of natural numbers tens than 1000
=180+30+5=215.

Permutations Ex 16.2 Q40

Total number of digits = 10
each number starts with 67 and no digit appears mare than once,

- total number of five digit telephone numbers
=1x1=x8=x7=x06=73306

Permutations Ex 16.2 Q41

Total numbers of toys = B
Total number of children = &5

The total number ways in which 8 distinct toys can be distributed among 5 children.
= ExGxExGx5x5x5x5 =5
Permutations Ex 16.2 Q42

Total numbers of letters = &
Total number of letters boxes =7

The number ways in which one can post § letters in 7 letter boxes
= TxTXTxTxT=7"
Permutations Ex 16.2 Q43
Total numbers of dice = 3

The number of possible outcomes
=6 xG6x6 =216

Total number of possible outcomes in which § dose not appear on any dice
=E5xExE=12%

Fequired number of possible
outcomes = 216 -125 =91



Permutations Ex 16.2 Q44

Total numbers of balls = 20
Total number of boxes =&

One ball can be put in first box in 20 ways because we can put any one of the

twanty balls in first box,

Mow, remaining 19 balls are to be but into remaining 4 boxes,
This can be done in 4'* ways; because there are 4 chaices for each ball

Hence, the reguired number of ways = 20 x 41>

Permutations Ex 16.2 Q45

Total number aof balls = &
Total number of boxes = 3

Total number of ways to distributed 5 different balls in three boxes
=3x3=x3x3Ix3 =243

Permutations Ex 16.2 Q46

Total number ofball = n =5
Mumber of boxes =r = 3

5 different balls can be distributed among three boxes in "R, ways,

| |
5P3= 5l =i=5X4XBXEXI=6D,

5-31 2 2% 1

In 60 ways 5 different balls can be'distributed among three boxes,

Permutations Ex 16.2 Q47(i)

4 prizes be distributed among 5 students so thatno
student gets more than one prize can be donein
51 51

= = Slways.
(S—4) (1}

51[:1:

Permutations Ex 16.2 Q47(ii)

The first prize can be given away in 5 ways as it may be given to anyone of the § students,

The second prize can also be given away in & ways, since if may be obtained by the student who
has already received a prize. Similarly, third and fourth prize can be given away in 5 ways,

Hence, the number of ways in which all the prize can be given away =5 x5 x5 x5 =625

Permutations Ex 16.2 Q47(iii)



Since any of the 5 students may get all the prizes. So, the number of ways in which a
student gets all the 4 prizes is 5,

So, the number of ways in which a student does not get all the prizes =525-5= 620
Permutations Ex 16.2 Q48

Each lamps has two possibilities either it can be switched on or off

There are 10 lamps in the hall.

Sothe total numbers of possibilities are 210

Tailluminate the hall we require at least one lamp is to be switched on.

There is one possibility when all the lamps are switched off. If all the bulbs are switched off then hall will not be illuminated

S0 the number of ways inwhich the hall can be illuminated is 247-1.

Permutations Ex 16.2 Q1(i)

We have,
ey __ o np 1!
? {8—3}![ " n-r)
_BxT=b =k
- gl
= 33hA

Hence, %P, = 336
Permutations Ex 16.2 Q1(ii)
We have,

_lﬂxngx?xﬂ
- 6!

= L5040

10, = 5040
Permutations Ex 16.2 Q1(iii)

We have,

£ &l " il
A CEG l P’=—tn—r1!}
B!
ol
BxSxdxd=x2xl
1 [~

720

Hence, %7, = 720
Permutations Ex 16.2 Q1(iv)



We have,

I I
P16 4) - [5?4]! [ S [nr_?.r]!}
!
BT
_Bxbx4x3IxZxl
2!

= 360

Hence, 2 (6, 4] = 360

Permutations Ex 16.2 Q2
We have,
s r)=pF(6,r-1)

g ! Tl
T Y oo [ k {”-*’l!}
_ 1 6

[5-r)t [7-r]
_ 1 &

[E—r]! {?—r]x{?—r—l}{?—r—zj!
_ 1 6

[5-r)t [F-r)xf6-r){5-r)

6

= (6-r)xf{7-r)=6
= 42 -6r-TFr+ri=8
= rf-12r+42-6=10
= rf-13r+36 =10
= rf-9r—4r +36=0
= rir-9]-4fr-9)=0
= [r-9){r-4)=0

vorE R
=4

LF=-9=0
Hernce, r = 4

Permutations Ex 16.2 Q3



We have,
P4, n)=6. pP5,n-1)

e gl
D T I R R l
= 5"{4f!n]!=[:fji!]!
- 1 _ 6
[4-n)! [6-n]!
:, 1 &
[4-n)t (6-n){e-n-1){6-n-2)
_ 1 &
[4-n)t (6-n)(5-n)(4-nr)!
[6-n){5-n){4-n)!
= [4-n)! =0
= [6-n){s-nj=¢
= I0-GBr-5n+n =06
= n?-11n+30 = 6
= nf-1ln+24=10
= nf-8Bn-3n+24=0
= nfr-8)-3[n-8)=0
= [H—B][ﬂ—3]=|:|
R
= n-3=10 {-.n;ea}
= h=23

Hence, n =3

Permutations Ex 16.2 Q4



We have,
£ {n 5)=20 2({n 3)

= [n’j;]fznx[nf;]!

_ 1 20
-5}t [n-3)fr-3-1)fr-3-2)!

- 1 20
[r-5)! [n-3){n-4)[r-5)!
[r-3){n-4){n-5)!

= (n-5) =2t

= [rn-3){rn-4)=20

= ne-4n-3n+12 =20

= R -Th-8=0

= nf-an+ln-8=0

= nfn-8)+1{n-8)=0

= (n-8)(n+1)=0

= n-8=0 [ n=-1]

= h=2=a

Hence, n =8

Permutations Ex 16.2 Q5

We have,
", = 360
|
= ™ 360
[r - 4)!

nfn-1){n-2){n-3)[{n- 4)! =360
[rr - 4)!

= nfn-1fn-2){n-3)=6x5x4x3
= n=~f [13y comparing]

Hence, n=~0

Permutations Ex 16.2 Q6



We have,
F{o,r)= 3024

o ong
= —{g_r]!_mzc} [ e, —{n_r}!}
_ 1 2024

[0-r)! 9x8x7xBx5x4x3Ix2x1
_ 1 336
fo-r)! Bx7xBx5x4x3x2xl
_ 1 42
[Q—F]!_?x5x5x4x3x2x1
_ 1 1
fo-r)l Bxdx3x2ul
= 1 .1
fo-r)t &
= [9-r)t==
= Q-r==E
= Q9-L=r
= 4=r
= =4

Hence, r = 4

Permutations Ex 16.2 Q7



We have,
fl11,r)=pf1z,r-1)

11! 121 "
= LY
- (11-r)t [12-(r-2)]! [ '
_ 11 12x11l
[11-r) [12-r+1]!
- 112
[11-r)t [L3-r]!
- 1 12
[11-r)t (13-r)13-r-1)f1a-r-2)
1 12
= =
[ll—r]! [13—r][12—r][11—r]!
_ [13-r][12-r][11-r}|=12
f11-r}!
= [13-r){12-r) =12
= 156 -13r-12r+r% =12
= ré_2Br+156-12=10
= r¥_25r +144 =10
= rf_16r-9r+144 =10
= rir-18)-9fr-18)=0
= [r-16){r-9)=0
= r-9=10 wrsll
- LoF 1A
= rF=29

Permutations Ex 16.2 Q8

|



We have,
Plm4)=12. p(n,2)

= l{{q’jﬂ!=12><|[ﬂ’_”2]I ts”g=
- 1 _ 1z

-4}t [n-2)!
i 1 _ 1z

[n—4]! [n—E][n—E—l}{n—E—E]!
= 1 5 12

[rn-4)! [n-2){n-3)[{n-4)
.z [H—E][H—B]{n—4]!=

[r-4)! L2

= {."'.'—2”."‘.'—3}=12
= n-3n-2n+6=12
=X n°-5n+6-12=0
= ne-En-6=0
=5 nE-Bn+1ln-6=0
= nfn-6)+1fn-6)=0
= [n-6){n+1)=0
= n-6=0 [ =-1]
= n=0a

Hence, r =6

Permutations Ex 16.2 Q9



We have,
P[H—LE] ! P[n14]= 1.9

Plr-1,3) 1

= I ]

_ [ - 1)1 1
fr-1-3)1 9
{n-l4}!

_ {n—l]!x[n—ﬂ!:i
{n—4]!><n! a

I Gk N
! 9

_ [p-1) 1
nx[n—l]'_a
1 1

= )

= n=9

Hence, h=9

Permutations Ex 16.2 Q10



We have,
plezn-1,n): Plen+ln-1)=22:7

P lzn-1,n) 20

= (— R
Plen+1,n-1) 7
[2r - 1)! o0
= T
[2n-1-n)! 7
[2n+1]!
[2n+1—[n—1]:|!
[2n—1]!><[n+2]!_22
= fr-1)ifzrn+1)t 7
2n-1)txfp+2)fn+2-1)[(n+2-2)[n+2-3) 22
= = —49
[r-1)i{zn+1)(2rn+1-1)(2rn +1-2)! 7
[2n—1]!x{n+2][n+1}.n.{n—1]!_22
= [r-1){zn+1).2n (2n-1)1 7
n{n+2)(n+1) 22
= =aa
2n (2n +1) 7
_ [n+2][n+1]=§
2(2n+1) ¥
RErn+2n+2 22
= o e Ml SPECTt  TPE
dn+2 7
= 7{n?+3n+2)=22x(4n+2)
= TR+ 210 +14 = BBn + 44
= TR2+21n-88n+14-44=0
= T -67n-30=0
= Tn-70n+3n-30=0
= ?n[n—lD]+3{n—1D]=D
= [r-10){Frn+3)=0
= n-10=0 [ 7n+3=0]
=% =10

Permutations Ex 16.2 Q11



We have,
flns): pfn3)=2:1

P[HJE] ,
:} —

P[:HJB} 1
- Hl =E

[r-5)l 1

nl

[r - 3)!
_ mxm-3p=

[r-5)txn!
N [n—B]!=2

{r - 5)!
_ [n—B][n—4}[n—5]!=

[n—E]!

= [n-3)[n-4)=2
= R —d4n-dn+12=2
= nf-Tn+l12-2=0
= ne—-Tr+10=0
= ne-Bn-2n+10=0
= nfr-58)-2[r-5=0
= [r-5l{n-2)=0
= n=5 RO

- Lhe?

Hence, h = &

Permutations Ex 16.2 Q12



We have,

LHS =12 (1,1)+2 P (2,2)+3 P (3,3)........ +n. P{n,n)
=1.1+2.20+ 330, nn! [+ 2{nn)=n

n
= 7 r.rl

b=l

o [fr+1)rt-r1]

r=1

7 [[r+1}!—r!:| [ [r+1)rl= [r+1].f:|

=[f2r- D+ fa-2)+(a-2)....00 +{n+1)1= nl]
={n+1)1-1
="lp -1 [ e, = n!]

=P[n+1,n+1}—1

= LHS = RHS
Hence proved,



Permutations Ex 16.2 Q13

We have,

I

L | AR

plis, r-1)=pr(16,r-2)=3: 4

P15 r-1) 3
Plie,r-2) 4

15! 3
S
[16-{r-2}]!

158 3
[t6-r]t 4

16!
[16-r]!

150 {18-r]! 3
[te-r)1" 180 4

18x (18- r){17 - r){16 - r)!
(16 - r)!x 16 x 15!

3
4

(18-r)(17 -]
16

3

4
- W3

36 -18r-17r +r =Z>:1E|

r% - 35r + 306 = 12

ré - 35r +306-12 =10
r¥_35r+294=0
rf-21r -14r +294 =10
rir-21-14fr-21)=0
[Fr-21)fr-14)=D
r-14=0

F=14

Hence, ¥ = 14

Permutations Ex 16.2 Q14

[ r=21;eEI:|



We have,
11{n-1) #+2
fal

II-H-S"I:".':-+1= i
_ [ +5)! =11[r.'—1]x [ +3)!
|:r.~+5—[n+1]:|! 2 [n+3-n]
_ [r+5)! =11[n—1]x[n+3]!
[n+5—n—1]! o 3
_ {n+5]!=11[n—1]x{n+3]!
41 z2 3!
[n+5][n+4]{n+3]!_11[n—1] [ +3)!
= 4 N 2 31
_ {n+5][n+4]_11[n—1]
VT T
= n+5 n+4_11[n—1]x4
(r+5)n + 4y - T LXE
= [n+5][n+4}=22{n—1]
= ne +4n+5n+20=22n-22
= N +9n-22n+20+22=10
= R -13n+42<0
= R —EBn-Th+42 =10
= n{n—ﬁ]—?[n—6]=ﬂ
= n=0 or, n=7

Hence, =06 or,7

Permutations Ex 16.2 Q15

The total number of ways

5
= Mumber of arrangements of 5 things, taken all at a time =.§

5
ST

Dmdwdw?2xl »
0! K

o= 1]

=120

Hence, the total number of ways in which children stand in a3 queue is 120,

Permutations Ex 16.2 Q16



The total number of teachers in a school = 36
Cne prindpal and one uice-principal are to be appointed.

Total of ways
= Number of arrangem ent of 36 things taken two at a time

36
=F
2

3a!

36!
24!

36 x35= 34
24!

36 =35
12a0

Hence, Total number of ways to oppoint one principal and one vice-prindpal are 1260,

Permutations Ex 16.2 Q17

Total number of letters = 4

The total number of ordred
paris = Number of arrangements of 4 letters, taken two at a time

4 w3 w2
21

=12z
Hence, the total number of ordered paris = 12

Permutations Ex 16.2 Q18



Total number of books = 4

Total number of ways
Murmber of arrangments of 4 books, taken all at a time

4
0!
4l [ Or=1]
43wl

=24
Hence, the total number of ways to arrange the books in ashelf =24
Permutations Ex 16.2 Q19

Total number of letters = 6

Total number of words

3
= Mumber of arrangements of 6 letters, taken 4 at a fime = .E;

!
R
ol
T
_BxExdxIxExl
2
= 360

Hence, the total number of 4 letter words are 360,

Permutations Ex 16.2 Q20

The odd number digits are 1,3,5,6,9.
Total number of odd digits= 5

Fequired number of 3 digit numbers
number of arrangenments of & digits by taking 3 at atime

iy

k]

5!

~{5-3)

5!
]
_5x4x3xﬂ
- 21
=60

Hence, total number of 3 digit numbers are 60

Permutations Ex 16.2 Q21



Total number of letters =5

Total number of words
= MNumber of arrangement of S letters, taken S at g ime

I
o

=5xdx3Ixdxl

=120
Hence, the number of words are 120
Permutations Ex 16.2 Q22
Total number of letters = 8

Total number of words
= Number of arrangements of 3 letters, taken & at a time

[
«

E:m=1]

Hence, total number of words are 5!
Permutations Ex 16.2 Q23

Let, w,, w., Wy and w, be 4 words, where w,, w, have 3 volumes each and w,,w,
have 2 volume each.

These 4 works can be arranged in 4! ways,

Mo,
volumes of w, can be arranged in 3! ways,
volumes of w, can be arranged in 3! ways.
volumes of w; can be arranged in 2! ways,
And volumes of w, can be arranged in 2! ways

Total number of ways to arrange
all books = 41({31x31x21x2)

=24 b whmPZme
= 3454,

Permutations Ex 16.2 Q24



There are 6 items in column & and 6 items in columa B,

Mo,
Each answer to the given gquestion is an arrangement of the 6 items of

column B keeping the order of items in column A fixed,

Hence, the total number of answers
Murmber of arrangements of 6 items in column B

&
=p
&
&
(6 -a)!
o!
ol
Dwbmdx3IwZxl [ I:I!=1:|
720
Permutations Ex 16.2 Q25

Total number of digits = 10
0
Total number of 3 digit numbers = .-5;
But these arrangements also include those numbers which have 0 at hundred's place.
such numbers are not 3-digit numbers.

When 0 is fised at hundred's place, we have to arrange‘remaining 9 digits by taking 2 at a time,

3
The number of such arrangementsis g.

5
So, the total of numbers having 0 at hundred's-place = ﬁ;

w %
Hence, total number of 3 digit numbers which distinct = .g—.ﬂz

_ 1o o
“fo-3 fe-2n

w_9
o7l

- 10 =9 %8 = 7! _ Qw8 xT!
7! 7!

720-72

= 548,

Permutations Ex 16.2 Q26



Total number of digits = 10

The first two digits of telephone is 35 and no digit appears maore than once,

Total number of rem aining digits = 10- 2 =8
and, Total number of remaining digits of telephone number =6 -2 = 4,

8
Fequired number of telephone numbers =.E;

al
{e-4)
2l
)
_Bx?xﬁxEx#
4

= 1680

Permutations Ex 16.2 Q27

Total number of boys = 6
Total number aof girls =&

Mo,
5

Five girls can sit on chairs in a row in £ = 5! ways,
5
and & boys can stand behind them in arow in .g = 6! ways.
Hence, the total number of ways
=LH=B6!
=0xdxIxZ2xwlxbxbxdxIxZxl
=120 =720

= 26400
Permutations Ex 16.2 Q28



"3’ denotes the number of permutations of [x +2] things taken all at a time,

. _r+2
. 8= [

"H' is the number of permutations of ¥ things taken 11 at a time.

b="Py
and, C is the number of permutations of x - 11 things taken all at a time.
C‘=x_11"':'x-11
Mo,
3 =182bc [given]
= **ip =182 x ey w7 e
fe = nl
= [X+2]!=1EIE><{X_X—!11}!><[X—11]! and 7, = n!
frn - !
= (¥ +2)! =182 xx!
= [¥ +2) (¥ + 1) x!= 182 xx!
= [x +2) [~ +1) =182
= X% X% +2x% +2 =182
= X% +3x+2-182=0
= x% +3x - 180 =0
= x% +18x - 1% - 180 =0
= xf{x+18)-12[x +15) =10
= [x -12)[x +15) =D
= x¥-12=0 [ =-15]
= & =12

Hernce, x =12
Permutations Ex 16.2 Q29
There are 9 ways to pick the 1stdigit

For each of those @ ways there are 8 ways to choose the second digit.
That's 98 or 72 ways to pick the first two digits.

For each of those 72 ways there are 7 ways o choose the thind digit.
That's 72x7 ways or 304 ways fo pick all three digits.

Permutations Ex 16.2 Q30



The even number so last digit muost be even “We can so number pattems are
1jodd, odd, even
2jodd, evern, even
Feven, odd, even
$leven, even, even

For the pattem 1 - number of ways of choosing 1st digit1s 3
2nd digit (alreadv one is gone)is 2
3rdis3
Therefore, the no of waysis 3x2x3 .
Similarlv for pattem 2, the no. ofwavs is 3x3x2
for pattern 3, the no. of ways is 3x3x2
for pattern 4, the no. of ways is 3x2x]

Total no of waysis 3x2x3 + 3x3x2 + 3322 + 3x2xl
183 +6 =60

Permutations Ex 16.2 Q31

We can take the digits one at a iime, starting at either end.

Let's start from the right.

d cb a =the digits to be chosen.

For a we have 5 choices (1.2.3.4,5)

For bwe onlv have 4 (having used one for a, and repeats not allowed)
For c we hawe 3

For d we have 2.

5%4*3*2=120 choices overall

If we want the number to be even

we don't have 3 choices for a, we are limited to the set {2, 4}
there are only two digits available.

But for the remaining digits the calculation is the same.

2
2/5 ofthe numbers are@ven = —x120=48=2x 4 x3 %21
5

Permutations Ex 16.2 Q32

There are 6 letters in the word '"EAMCOT'. Qut of these
letters'E",’A" and 'O’ are the three vowels.

o wze. 3
The remaining three consonants can be arranged in “&

ways. In each of these arrangements 4 places are
created, shown by the cross marks.

¥ V x ¥ = ¥V x

Since no two vowels are to be placed adjacent to each
other, so we may arrange 3 vowels in 4 placesin 4P3
ways.

The total number of arrangements
3 4

=B

=3 4!

= 144
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Q1(i)

We hawve,
sy __ o g T
N CEE)] " [n-r)
_ Bx¥=bxb
- cl
= 336

Hence, o5 = 336

Q1(ii)
We have,
|
10, - o
f10- 4)!
1o
6l
_ 10«99«88 =7 =0l
- 6!
= 5040
g, = 5040
Q1(iii)
We have,
£ a!
o, =
R [
&l
o

B Bxbwdmdnwdxl [

1
=720

Hence, 57, = 720

Q1(iv)

= [n—lr]'
- [ —Ir]!}
0 =1]



We have,

&l
T o
_ BxbwdwdwZxl
- 2l

= 360
Hence, £ (6, 4) = 360

Q2.

We have,
efs,ry=rfe,r-1)

5 ! on
R R T CR T | -
- 1 _ &

(5-r)! [7-r]
_ 1 &

{S—r]! {?—r}x{?—r—l}{?—r—E]!
_ 1 &

[5-r)! {F-r)xf6-r)(5-r)!

&

= [6-r)x{7-r]=8
= 42 -Br-Tr+r =56
= rf-12r+42-6=0
= F¥_13r+36 =0
= FioOr—4r+36=0
= rfr-9)-4fr-9)=0
= [r-9){r-4)=0
= r=4 [ rr—_'éln;e D}

Hence, r = 4

Qs.

}



YWe have,

I

L

sefa,n)=6. P[5 n-1)

4l gl
Bow—
[

c. # __ 6x5x4
“fa-n) T [Bon+i]

1 G

[4-n)t [6-nr]

1 ]

(4-n)l [6-n){6-n-1[6-n-2)!

1 &
[4-n)t [6-n)(5-n){4-n)

[6-r){5-r{4-r)
(4-n)! =0

[6-n)fs-n)=6
30-6n-5n+n° =6
nf-1n+30=6
ne -1 +24=10
nf-Bn-3n+24=0
nfn-8)-3fr-8)=0
[n—B]{n—3]=D

[wnﬁﬂ
h-3=10
Lh=8



We have,
£ {n,5)=20. Pn, 3

= {ﬂ’j—;}!ﬂuxinf—;]!

— 1 _ 20
fr-8)t [(n-3)[n-3-1)[n-3-2)

- 1 _ 20
[r-5)t (n-3)[n-4)[n-5)
n=-3n-4]ln-E5)!

S 1E5}H )2

= [r-3){n-4) =20

= n?—4n-3n+12 =20

= R -Tn-9=0

= ne-Gn+ln-58=0

= nfn-8)+1fn-8)=0

= [p-8)(n+1)=0

= n-8=0 [ n=-1]

= h=2

Hence, h =8

Q5.
YWe have,
fp, =360
!
— — =260
= [r-4)!
—1Yfr -2V f{r -3y - 4 = 360
. rp-nfn-2)r-3)n-4)

[rr - 4)!

= nfn-1fn-2)fn-3)=06x5x4x3
= n="f [13y comparing]

Hence, h =06

Q6.



We have,
P[Q,r]= 3024

=y e [ - _]

1 2024
[9—."]! OwBuw?mwbwbeduwImdxl

- 1 336
[B-r)! Bx7xBxEx4x3x2xl
1 42
= =
[9—.":]! TrxbhxbxdxdnZxl
1 1
::’ =
[9-r)! Bxd4x3xzxl
= .2
[o-r)t &I
= [9-r)i=5
= Q-r=5
= 9-L=r
= 4=r
= =4
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Permutations Ex 16.4 Q1
There are 4 vowels and 3 consonants in the word 'FAILURE'
We have to arrange 7 letters in a row such that consonants occupy odd places. There are 4 odd

places {1,3,5,?]. There consonants can be arranged in these 4 odd placesin 4.03 W aYS,
Remaining 3 even places [2,4J6] are to be occupied by the 4 vowels, This can be donein 4P3 ways,

Hence, the total number of words in which consonants ococupy odd places = 4.-'3'3 :=<4.-'3'3
4! 4!
= 'S
[4-3) f4-3)

=4 wxdxwZxlxd I =]

=24 =24

= 576,
Permutations Ex 16.4 Q2
There are 7 letters in the word ' STRANGE', including 2 vowels (A,E) and 5 consonants (S,T,R,N,G).

(i) Considering 2 vowels as one letter, we have & letters which can be arranged in 6.06 =6 ways

A,E can be put together in 2! ways.

Hence, required number of words
= Blx2!

=bxExdx3x2xlx2
=720x2

= 1440.

(i) The total number of words formed by usingali'the letters of the words 'STRANGE'
is 'p;=7!

=7x6x5xdx3Ix2x]

=5040.

So, the total number of words imwhich vowels are never together

= Total number of words — number of words in which vowels are always together
=5040- 1440

=3600

(1ily There are 7 letters in the word 'STRANCE'. out of these letters "A' and 'E' are the vowels.

There are 4 odd places in the word 'STRANCE'. The two vowels can be arranged in 4p2 ways.

The remaining 5 consonants can be arranged among themselves in 5p5 ways.
The total number of arrangements

Permutations Ex 16.4 Q3



There are 6 letters in the word 'SUNDAY', The total number of words formed with these &6 letters

is the number of arrangements of 6 items, taken all at a time, which is equal
to E'P5= Al=AwbxdwIxwZxl="720,

If we fix up D in the beginning, then the remaining & letters can be arranged in 95 = 5 ways.

so, the total number of words which begin with D = &
=hwdwdixZxl =120,
Permutations Ex 16.4 Q4

There are 4 vowels and 4 consonants in the word "ORIENTAL', We have to arrange 8 |eetars in a
row such that vowels occupy odd places. There are 4 odd places (1,3,5,7). Four vowels can be

arranged in these 4 odd places in 4! ways. Remaining 4 even places [2,4,6,8) are to be occupied

by the 4 consonants,
This can be done in 4! ways,

Hence, the total number of words in which vowels ocoupy odd places = Hx 4!
=4Il =3 2=l
= E76.

Permutations Ex 16.4 Q5
There are 6 letters in the word 'SUND AY', The totalbnumber of words formed with these 6 letters is the

number of arrangements of 6 iterns, taken all 4t & time, which is equal to ®p; = 6!
=bxbxdxIxZxl
=720,

If we fix up & in the begining, thermthe remaining 5 letters can be arranged in %55 = 5! ways
so, the total number of words which begin which & = 5l

=5hxd4x3IxZxl

=120

if we fix up N in the begining and ¥ at the end, then the remaining 4 letters can be arranged in

4.-'3'4 = 4 ways,

So, the total number of words which begin with & and end with ¥ = # =4x3x2=x1=24
Permutations Ex 16.4 Q6



There are 10 letters in the word 'GANESHPURI', The total number of words formed is equal to %0, = 100

[i] If we fix up G in the begining, then the remaining 9 letters can be arranged in 9.-'3'9 = 8l ways
[ii] Ifwe fix up P in the begining and I at the end, begining & letters can be arranged in BPS = 8l

[iii] There are 4 vowels and 6 consonants in the word 'GANESHPURT',
Considening 4 vowels as one letter,
Wea have 7 letters which can be arranged in ?P? = 7l ways,

&,E,,1 can be put together in 4! ways,
Hence, required number of words = 7lw 41,

[iﬁ.r] YWe hawve to arrange 10 letters in a row such that vowels occupy even places. There are 5§ even

places [2,4,6,8,10]. 4 vowels can be arranged in these & even places in 5.5'4 Ways,

Remaining 5 odd places [1,3,5,?,9] are to be otcupied by the 6 consonants,

This can be done in 5Cg ways.

Hence, the total number of words in which vowels occupy even places = %8, = %05
=Y 6!
= ®
[5-4)" (6-1)!

= O« 6!
Permutations Ex 16.4 Q7



[i] There are 6 letters in the word '"WOWELS'. The total number of words formed with these 6 letters
is the number of arrangements of 6 item s, taken all at a time, which is equal to
P, =Bl=BxEx4x3Ix2xl=720

[ii] Ifwe fix up Ein the begining then the remaining & letters can be arranged

in %P = Bl= Ex4x3x2x1 =120 ways

[iii] If we fix up 0 in the begining and L at the end, the remaining 4 letters can be arranged in 4.-'3'4

=4 =9d4wIuwZxl=24,

[iu] There are 2 vowels and 4 consonants in the word 'WOWELS',
Considering 2 vowels as one letter, we have letters which can be arranged in
5P5 = B ways,
O, E can be put together in 2! ways.

Hence, required number of
words = Bl = 2!
=LhwdwImZ2mluZa=l
=120x2
=240

[ﬁ.r] There are 2 vowels and 4 consonants in the waord- " OWELS'.

Considering 4 consonants as one letter, we have 3 letters which can be arranged in 385 = 3 ways.
L, W, L, S can be put together in 4! ways,

Hence, required number of words in which all consonants came together = 31« 4/
=dx2udxIx?
= 144,

Permutations Ex 16.4 Q8

We have to arrange 7 letters in a row such that vowels occupy ewven places,
There are 3 even places {21416]. Three vowels can be arranged in these 3 even places

i 3! ways.

Femaining 4 odd places [113,51?] are to be ocoupied by the 4 consonants, This can be done

in 4 ways.

Hence, the total number of words in which vowels ococupy even places = 31 x 4
=3x2x4x3IxZ =144

Permutations Ex 16.4 Q9



Let two hushands 4,8 be selected out of seven males in= "o ways. excluding
their wives, we have to select two ladies C,0 out of remaining 5 wives is = 3,
ways. Thus, number of ways of selecting the players far mixed double is = ?Cz = 5(22
=21x10
=210
Mow, suppose A chooses C as partner [S will autom atically go to .D] or
A chooses D as partner (8 will automatically go to C)

Thus we have, 4 other ways for teams,

Fequired number of ways = 210 x4 = 840

Permutations Ex 16.4 Q10

mrmen can be seated in a row in T8, = m! ways,

Maw, in the [:m+ 1] gaps nwomen can be arranged in ™o, ways,

Hence, the number of ways in which no twoowom en sit together
= mlxTp
R [rrr + 1)1
[+ 1-n)!
R [ +1)!
(- +1)!

Hence, proved

Permutations Ex 16.4 Q11



[} MOMNDAYhas 6 letters with no repetitions, so

Mumber of words using 4 letters at a time with no repetitions = E‘P4
!

a1

260

[ii] Mumber of words using all 6 letters at a time with no repetitions = E‘PE_
&!

bExExdxI=xZxl

720

{iii] Mumber of words using all & letters, starting with vowels

2.%p
2xbwdxIxzdxl
= 240
Permutations Ex 16.4 Q12
There are 8 letters in the word '"ORIENTAL'. The total number of threeletter words is the number of
arrangements of 8 items, taken 3 at a time, which is egqual to

a!
“fs-3)
al
5l
Bx7 =6 =kl
gl
336,
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Permutations Ex 16.5 Q1(i)

There are 12 letters in the word 'INDEPENDEMCE' out of which 2 are 0'S, 3 are N'S, 4 are E'S
and the rest are all distinct,

|
so, the total number of words = L
2131 41
12%11lw 10 9B x¥ b xhwH
2131 4!

12 %11 1l0x9 =8 =7 =625

2w 2
11«10x9«8 «7=b%b
163200,

Permutations Ex 16.5 Q1(ii)



There are 12 |etters in the word 'INTERMEDIATE' out of which 2 are I's, 2 are T'S, 3 are E'S
and the rest are all distinct,

so, the total number of words
_o1z
2121 3!

1211 10«9« B xbxbxd =3 =2l
2120 3l

12 %11l %109« B xbmxbxd =3
2mdw 2

11x10=x 9B xhxbEwdx3

19958400
Permutations Ex 16.5 QI(iii)

There are 7 letters in the word 'ARRANGE' out of which 2 are &'S, 2 are BR'S;.and the rest are
all distinct,

So, the total number of words
7l

212!

Tubmbudxd
2121

Tuwbmbxd«3
2wl

T mEm2x3d

1260
Permutations Ex 16.5 Ql(iv)

There are 5 letters in the word 'INDIA' out of which 2 are I'S, and the rest are all distinct,

<o, the total number of

words = ;
=5x4x3x2
2!
= /a0

Permutations Ex 16.5 Q1(v)



There are 8 letters in the word 'PAKISTAN' out of which 2 are &'S, and the rest are all distinct,

So, the total number of words
al
21

By wbxExd Il
21

BT =B xEbwdx3

= 20160
Permutations Ex 16.5 Q1(vi)

There are & letters in the word 'EUSSIA" out of which 2 are S's, and the rest are all distinct,

So, the total number of words
a!
21

BwEmwdwduzl
21

oxbxd=3

= 3a0
Permutations Ex 16.5 Q1(vii)
There are 6 |etters in the word 'SERIES' out of which 2 are S's, 2 are E's and the rest are all distinct.

so, the total number of words
&l

242

OxEwdxdx
2021

BxEwd=3
2=l

BwbEwZx3d

150
Permutations Ex 16.5 Q1(viii)



There are 9 letters in the word 'EXER CISES' out of which 3 are E's, 2 are S's
and the rest are all distinct,

So, the total number of words
al
al 2l

QuBu b xbhwdx3
I wZxl

o = I T i I

= 30240
Permutations Ex 16.5 Q1(ix)
There are 14 |letters in the word '"CONSTANTINCOPLE' out of which 2 are'Q's, 3 are N's, 2 are T's and the

rest are all distinct,

So, the total number of
|
words = L
213zl
14
T2 x3IxEx2

- E
24
Permutations Ex 16.5 Q2

There are 4 consonants in the word "ALGERR A",
The number of ways to arrange these consonants = 4

There are 3 vowels in the given word of which 2 are A's
v
The vowels can be arranged among themselves in o Ways,

|
Hence, the required number of arrangements = 4 x%

4x3x2x3xz

72

Permutations Ex 16.5 Q3



In the word 'UNIYERSITY' there are 10 letters of which 2 are I's,
There are 4 vowels in the given word of which 2 are I's,

1
These vowels can be put together in % Ways,

Considering these 4 vowels as one letter there are 7 letters which can be arranged in 7! ways,

Hence, by fundamental principle of multiplication, the required number of arrangements is

= —x7

|
=——7—;x?x6x5x4x3x2

43T wbubxd3Ine

= 60420,
Permutations Ex 16.5 Q4
There are 2a's, 2H's and 4c's,
So, the number of arrangements
ol
RETETEY

QBT xwhmxhbxd
HuwIw2ul

Qwdw?xh

1260,

Hence, the total number of arrangements are 1260,

Permutations Ex 16.5 Q5



There are & letters in the word 'PARALLEL' out of which &'s and 2 are L's and the rest are all distinct,

o
So, total number of words = ——
21 3!
_ BwyT whxExd w3
- 2 xlx3!

=B w7 min?

= 3360

Considering all L's together and treating them as one letter we have 6 |letters out of which A repeats
: i o B
2 times and others are distinct. These 6 |etters can be arranged in Ew.;u,.rS.

Sa, the number of words in which all L's come together
Al
Y

B xbmdxdx2
- 21

=bxbwdx3
= 360

Hence, the number of words in which all L's do not come together
= 3360 - 360

= 3000,

Permutations Ex 16.5 Q6
There are 6 |letters in the word "MUMBAL outof which 2 are M's and the rest are all distinct,

Considering both M's together and treating as one letter we have & |letters. These 5 letters can

be arranged in 5! ways,

Hence, the total number of arrangement = 5!
=Bxdwdndxl

=120

Permutations Ex 16.5 Q7
Total number of digits are =7

There are 4 odd digits 1,1,2,2 and 4 odd places [1,3,51?]

24

S0, odd digits can be arranged in odd places in 5 WY

The remaining 3 even digits 2,2,4 can be arranged in 3 even places in E WaYs,

A A dxaxal 3yol

—_—= 13
2121 21 20 2 21

Hence, the total number of Numbers =

Permutations Ex 16.5 Q8



Total number of red flags = 4
Total number of white flags= 2
Total number of green flags = 3

YWe have to arrange 9 flags, out of which 4 are of red, 2 are white and 2 are green

|
So, tatal number of signals = L
4121 3!
I Bx T xbBx5xd
w2 3=l

=9x4x¥ x5 =1260

Hence, total number of signals = 1260,
Permutations Ex 16.5 Q9

Total number of digits = 4

|
Total number of 4 digit numbers = %

But, zero cannot be first digit af the four digit numbers,

- 2!
. Total number of 3 digit numbers = £

! ! I Fw2!
. Total number Dfnumher5=i—i= 4}{3}(2'-[ - }

2! & 2! 2!

=12-3 =12

Hence, total number of four digit numbers =19

Permutations Ex 16.5 Q10



There are 7 letters in the word "ARRAMNGE' out af which 2 are &'s 2 are R's and the rest are all
distinct.
7l

So, total number of words
2121

TwbubwdwImzl
2=zl

=7FmbwbhuZx3
= 1260,

Considering all R's together and treating them as one letter we have 6 letters out of which &

|
repeats 2 times and other are distinct, These 6 letters can be arranged in % WAYS,

. : Al
So, the number of wards in which all R's come together = o

(SR G Iy
21

360,
Henece, the number of words in which all R's do not came together
= Total number of words — Mumber of words in which all R's come together

= 1260 -360

= 8900,
Permutations Ex 16.5 Q11
Total number of digits = &

Mow, numbers greater then 50000 will have eitherE ar 9 in the first place and will consist
of & digits,

Number of numbers of which digit & at first place = ; [ 1is repeated]

_4x3x2
=T
=12,
. .. 4
Mumber of numbers with digit 9 at first place = e 1z
Hence, the required number of numbers= 12 +12 = 24

Permutations Ex 16.5 Q12
In the word 'SERIES' there are & |letters of which 2 are 5 and 2 are E's.

Let us fix § at the extreme |left and at the extreme right end. Mow, we are |eft,

2 : o4
with 4 |letters of which 2 are E's. These four letters can be arranged in = WaYs,

i 4! 4=x3x2!
Hence, required number of arrangements= — = Al

= =12,
2! 2!



Permutations Ex 16.5 Q13
MADHUB AMI

|
Tatal number of words that ends with letter I = ;

B Txbxbudxd

Lox20x12

20160

If the words starts with M and end with I, there are 7 space |eft for 7 |etters,

|
Mumber of words that starts with M and end with I = ?—I

Tuwbhudwd

42 =60

2520

Mumber of words which do not start with M but end with I
= 20160-2E520

Required number of words = 17640
Permutations Ex 16.5 Q14

Total numer of digits =7
Since, O cannot be first digit of the 7 digit numbers.

Mumber of 6 - digit

Gl L 2comes
Mumbers = —— : 4
2131 2 times and 3 comes 2 times
_bBxExg4x3
2 w3l
=fAxbhwe
= fl,

- 7! TxbBx5xd =3l
Mow, number of 7-digit numbers = TR kil B

213! 2 x 3!

=7mbxbx?
= 420

Hence, total number of numbers which is greater then 1 million = 420 - 60

= 360,
Permutations Ex 16.5 Q15



There are three copies each of 4 different books.

» Total number of copies= 12
The number of ways in which these copies arranged in a shelf
R =l
Sligleglegl

12

e)
Hence, required number of ways
12

3y’
Permutations Ex 16.5 Q16

There are 11 letters in the word 'MATHEMATICS' out of which 2 are M's, 2 are &'s, 2 are T's and
the rest are all distinct,

11

=0, the requisite number of words = ——
P Be s R

: oo - ; 10
If we fix Cin the beginning, then the remaining 10 letters can be arranged in ST
|
If we fix Tin the beginning, then the remainning 10 letters can be arranged in IDE'I

Permutations Ex 16.5 Q17

Total number of molecules = 12

I e,
the chain contains 4 different molecules A, o,g, and T, and 3 molecules of each kind.

1
the number of different arrangements = R
al 31313
12 %11 =109 B =7 b =xbx4x3
Ix2xFI=2x3IxZx3

269600,

Hence, the number of different possible arrangements are = 369600,

Permutations Ex 16.5 Q18

4 red, 3 yellow and 2 green discs,
Total discs =9

Required number of ways

=N
413121
OxBx7 =6 x5

JwEx2

1260
Fequired number of ways = 12560

Permutations Ex 16.5 Q19



Total number of digits =7

Rt
7

number of 7-digit numhbers = ——
a2l

TmxbBxEBxdx3!
w2

Twbhxbhw?
420
And,0 cannot be first digit of the 7-digit numbers

© Mumber of 6-digit numbers
&

2

B xEmd =3l
=2

gxbx2
=60

Hence, total number of 7-digit number which are greater than 1000000 = 420 - 50 = 360

Permutations Ex 16.5 Q20
There are 13 letters in the word 'ASSASSINATION' out of which 3 are &'s, 4 are S's, 2 are I's, 2 are
M's and the rest are all distinct,

Considering all S's together and treating them aswone letter we have 10 |etters.
|
These 10 letters can be arranged in el
a2 2!
10«9 x8 =V x6xE5xdx3
I xEdx2

109 mB8 =7 65
=151200,

Hence, the total words are 151200
Permutations Ex 16.5 Q21

There are 9 letters in the word "INSTITUTE' out of which 2 are I's, 3 are T's and the rest are all

distinct.
Ql

The total number of permutations of the letters of the word 'INSTITUTE' = o

Hence, the total number of words are

Permutations Ex 16.5 Q22



In adictionary the words at each stage are arranged in alphabetical order.

Starting with letter I, and arranging the other & letters, we obhtain El=E8x4x3 =2 x1=120.
Then starting with R, and arranging the other five letters 1,1,5,T,U in different ways,

bl 120
we obhtain — = — = 60,
21 2

|
Mumber of words beginning with 5 is %, but one of these words is the word SURITI itself

So, we first find the number of words beginning with SI, SE, ST, SUI and SURIL.

Mumber of words starting with 51 = 4= 24

. . 4
Mumber of words starting with SR = e 1z

! : 4
Mumber of words starting with 5T = e 12

Mumber of words starting with SUI =31= 6

Maw, the waords beginning with 'SUR" must follow,
|
There are % = 3 words beginning with SUR one of these words.is the word SURITI.

The first ward beginning which SUR is the word SURILT and the next word is SURITI

. Rank of SURITI
=120+604+244+2=x124+46+2
=180+ 56
= 236,

Permutations Ex 16.5 Q23

In adictionary the words at each stage are arranged in alphabetical order. In the given problem we
must therefore consider the words beginning with A, E, L, T in order.

"' will ocour in the first place as often as.remaining 3 letters all at a time i.e & will occur in the
first place the same number of times:

Mumber of words starting with A =31=8

Mumber of wards starting with E=31=6

Mumber of words begining with Lis 3!, but one of these words is the word LATE itself,
The first word beginning with L is the word LATE and the next ward is LATE,

Rank of LATE=2x6+2
=12+ 2
=14,

Permutations Ex 16.5 Q24



In the dictionary the words at each stage are arranged in alphabetical order. In the given problem
we tmust therefore consider the words beginning with E, H, M, O, B, Tin arder. E will ocour in the
first place as often as there are ways of arranging the remaining 5 letters

Mumber of words starting with E= 58 =E8x4x3x2x1 =120

Mumber of words starting with H= Bl =120.

Mumber of words beginning with M is 5!, but one of these words is the word MOTHER.
So, we first find the number of wards beginning with ME and WMH.

Mumber of words starting with ME= 4 = 4% 3x2 x1=24,

MNow, the words beginning with 'MQ' must follow,
There are 4! wards beginning with MO, one af these words is the ward MOTHER itself.
So, we first find the number of wards beginning with MOE, MOH and MOR.

Mumber of words starting with MOE=3=8
Mumber of words starting with MOH=31=15
Mumber of words starting with MOR = 3l= 6

Mumber of words beginning with MOT is 31 but ane of these words is the word MOTHER itself
So, we first find the number of words beginning with MOTE.,
NMumber of words starting with MOTE = 2= 2

Maw, the wards beginning with BMOTH rmust fallow.
There are 2! words beginning with MOTH Jone of these words is word MOTHER. itself.
The first word beginning with MOTH i the word MOTHER.

L Rank of MOTHER =2 = 12042 =244+ 3 =6+ 2+1
=240+ 48+ 18 + 3

= 309
Permutations Ex 16.5 Q25



In a dictionary the words at each stage are arranged in alphabetical order. In the given problem
we must therefore consider the words beginning with a,b,c,d,e in order. 'a' will oocur in the first
place as often as there are ways of arranging the remaining 4 letters all at a time i.e 'a' will occur
4! times. similarly b and c will ocour in the first place the same number of times

Mumber of words starting with'a'= 4l =4x3x2x1=24
Mumber of words starting with 'b' = H =4 x3x2x1= 24
Mumber of words starting with 'c'= 4= 4x3x2=x1=24

Mumber of words beginning with 'd' is 4!, but ane of these words is the word debac.
So, we first find the number of words beginning with da, db, dc, and dea

Mumber of words starting with gz =3l=6
Mumber of words starting with gdb=3l=8
Mumber of words starting with go=3l=6
Mumber of words starting with dea =21 =2

There are 2! words beginning with deb one of these words is the word debacitself
The first word beginning with deh is the word debac.

Rank of debac =3 =24 +3x6+2 +1
=72+18+3
=90+3

=103
Permutations Ex 16.5 Q26

Total number of '+' signs = &
Total number of ' signs = 4

|
six '+' signs can be arranged in arowin %= 1 way [ All'+' signs are identical]

Mow, we are left with seven places in which four different things can be arranged in ?P4 ways but
7

. . . . . e ! !
all the four ' signs are identical, therefore, four '-' signs can be arranged in 4 - 7 w T
4 [T-4)! 3x4!
4!
|
: Twhowhow _ .t _ac
w2 g

Hence, the required number of ways=1x35 = 35

Permutations Ex 16.5 Q27



INTERMEDIATE
I=2times, T=2tmes, E =3 times, N,R, M, O, &
NMumber of letters = 12
(i:l There are 6 vowels, They ocuepy even places 2nd, 4th, 6th, 8th, 10th, 12th.

After there six there are siy places and & letters, 7 is 2 times.

6!
So, number of ways for consonants = =

The total number of ways when vowels ocuepy even places

Gl Bl
= — T —
21 2131
_ B O 4 xIxEZxbxbxdnIn:
mZdmadni
= 214600

Fequired number of ways = 21600

(i} Mumber of ways such that relative order of vowels and consonents do nat alter

6! =

S — W —

e 51
= 21600

Required number of ways = 21600
Permutations Ex 16.5 Q28

In a dictionary the words at each stage are arranged in alphabetical arder. Incthe given problem we
must therefore consider the words beginning with E, H, I, 8, T, 2 "in order]

'‘E' will occur in the first place as often as there are ways of arranging.the remaining S letters all at a
time i.e. E will ocour 5! times, Similarly H will occur in the first glace the same number of times,

NMumber of words starting with E = 5 = S x4 x3x2 x1 =220
Number of words starting with H = 5 = 120

Number of words starting with [ = Sl= 120
Number of words starting with N =8l= 120
Mumber of words starting with T = 8 = 120

Number of words beginning with 2 is 8!, but one of these words is the word ZENITH itself,
So, we first find the number of words beginning with ZEH, ZEI and ZENH

Number of words starting with ZEH=3!=6
Number of words starting with ZEI=3=6
Number of words starting with 2ENH = 21= 2,

Naw, the words beginning with ZENI must follow,
There are 2! words beginning with ZEN1 one of these words is the word ZENITH itself,
The first word beginning with ZENI is the word ZENIHT and the next word is ZENITH,

- Rank of ZENITH
=5x120+2x6+2+2
=5600+12+ 4
= 00+ 16
=516



Permutations Ex 16.5 Q29
18 mice can be arranged among themselvesin
185{8 = 18'ways.

There are three groups and each group is equally large.
So 18 mice are divided in three groups and they can be
arranged amongst themselvesinside the group.

Therefore the number of ways mice placed into three
groups are

18! 18!

Cslelsl el






