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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




