Permutations

Exercise 8A
Q. 1. Compute:
9!

o GO0

32!
(iy 29!

( 12!) —( 10!)
(iii) 9!

9!

Answer : (i) To Find : f (51)x (3)

Formulae :

al=nxn

ml=nxnh-1

B 9!
— (5D x (3D

By using above formula, we can write,

9 x8x7x6x (5
(5D x 3x2x1)

ax =
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—— ey P

Cancelling (5!) from numerator and denominator we get,

99X BXTX6
"X T T3 x2x1

~x = 504



9!
Conclusion : Hence, value of the expression (3 % (31) js 504.

32!
(ii) To Find : Value of 29!

n!'=nx (n—1)!

Formula :
Let,
32!
X = —
29!

By using the above formula we can write,

32 x 31 x 30 x (29
N 29!

o ¥

Cancelling (29!) from numerator and denominator,
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32!
of the expression 29! is 29760.

=X =32 % 31x30

=X = 29760

Conclusion : Hence,

(12!) —(10)
(iii) To Find : Value of 9!
Formula: ! = 1 X (n—1)!
Let,
(121 — (101
= 9!

By using the above formula we can write,

B [12 x 11 x 10 x (9D] —[10 x (91)]
- 9!

X

Taking (9!) common from numerator,



. _ (90[(12 x 11 x 10) - 10]
T 91

Cancelling (9!) from numerator and denominator,
+X=(12x11x%x10)-10
=x=1310

(12!) —(10)
Conclusion : Hence, the value of the expression 9! is 1310.

Q. 2. Prove that LCM {6!, 7!, 8!} = 8!

Answer : To Prove : LCM {6!, 7!, 8!} = 8!

| = 1Y
Esimuia: B = 0 X (n—1)!

LCM is the smallest possible number that is a multiple of two or more numbers.

Here, we observe that (8!) is the first number which is a multiple of all three given
numbers i.e. 6!, 7! and 8!.

1 x (8!) = 8!

8 x (7!) = 8!

8 x 7 x (6!) = 8!

Therefore, 8! is the LCM of {6!, 7!, 8!}
Conclusion : Hence proved

1 1 1 145
Q_ 3. Prove that ].0! 11' 1:' 12' .

Answer : To Prove :

1 1 1 145

- - =
10! 11! 12! 12!

Formula:n!=nx(n-1)!



1 1

1
N R TR

12x11 12 1
—12x11x(10)

12 x(11) * 12!

132 » 12 L 1
o120 12! 12!
145
= 12!
=R.H.S.
~L.H.S. =R.H.S.
T T T T
Conclusion : 10! 11! 12! 2!

1

1
Q4. 16! 7!

X

ue of x.
Answer : Given

1 1 x
R TR

To Find : Value of x.

Formula: ™ = 1 X (n—1)!

By given equation,

1 1 X
6 7! 8!
. 8x7 N 8  x
"8x7x6! 8x7 8

By using the above formula we can write,

.56 8 X

"B T e 8
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Cancelling (8!) from both the sides,

=X = 64

Conclusion : Value of x is 64.

Q. 5. Write the following products in factorial notation:

(()6x7x8x9x10 %11 x 12
(ii)3%x6%9%12x15

AI’ISWEI': (i) FormUIa . n! =n X (n - 1) X (n - 2) PN ...3 X 2 X 1

Let,

r= 1211 X 10X I XEXT X6

4 x 3 x2x1

From the above formula,

12!
Y=
Conclusion :

12!
.-.(12><11><10x9x8x7x6)=?

(i) Formula:n! =nxMnh-1)xn-2)u.....3 x2x1

Let,

X =3X6X9x12x15

Above equation can be written as



X = 3(1) x 3(2) x 3(3) x 3(4) x 3(5)
wX=P X [EXEXIX2X D

By using above formula,

~x = 3° x (5)

Conclusion :

~(3x6x9x12x15) = 3% x (5)
Q. 6. Which of the following are true of false?

(i)(2+3)!1=21+3!
(ii) (2 % 3)! = (2!) % (3!)

Answer : Option (i) and (ii) both are false
Proofs :
For option (i),
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L.H.S. = (2 + 3)! S(Sh =120

RHS.=(@2)+3)=2%6

-~ L.H.S. #R.H.S.

For option (ii),
LH.S.=(2x3)!=(6!)=720
RHS=2)x@3!)=4x6=24
~L.H.S. #R.H.S.

Important Notes : for any two whole numbers a and b,

L(a+ b)! =(a) + (b))
(a x b)! = (a) x (bY)

Q.7.1f(n+1)!=12 x (n—1) !, find the value of n.



Answer : Given Equation :
(n+1)!=12x%x(n-1)!
To Find : Value of n

! o — 1)1
Formula: ™ = n X (n—1)!

By given equation,

(n+1)!=12%x(n-1)!

By using above formula we can write,

“s(n+1)x(n)x(n-1)!=12x%x(n-1)!

Cancelling the term (n - 1)! from both the sides,

240 1Y% ) =12 woss eq(1)

~(n+1) x (n) = (4) x4(3)

Comparing both the sides, we get,

~n=3

Conclusion : Value of nis'3.

Note : Instead of taking product of two brackets in eq(1), it is easy to convert the
constant term that is 12 into product of two consecutive humbers and then by observing
two sides of equation we can get value of n.

Q.8.1f (n+2)! =2550 x n!, find the value of n.

Answer : Given Equation :

(n + 2)! = 2550 X n!

To Find : Value of n

Formulg: ™ = 1 X (n—1)!

By given equation,

(n + 2)! = 2550 x n!



By using above formula we can write,

~(n+2)x(n+1)x(n!)=2550 % n!

Cancelling the term (n)! from both the sides,

~(n+2)x(n+1)=2550

~(n+2)x(n+1)=(51) x (50)

Comparing both the sides, we get,

~n =49

Conclusion : Value of n is 49.

Note : Instead of taking product of two brackets in eq(1), it is easy to convert the
constant term that is 2550 into product of two consecutive numbers and then by
observing two sides of equation we can get value of n.

Q.9.If (n+3)!=56%(n+1).! find the value of n.

Answer : Given Equation :

(n + 3)! = 560 (lathad)!

To Find : Value of n

Formula: ™ = N1 X (n—1)!

By given equation,

(n+3)!=56x%(n+1)

By using above formula we can write,
~(n+3)x(n+2)x(n+1)!=56x(n+1)
Cancelling the term (n + 1)! from both the sides,
~(n+3)x(n+2)=56

= (n+3)x(n+2)=(8) x(7)

Comparing both the sides, we get,



~n=5
Conclusion : Value of n is 5.

Note : Instead of taking product of two brackets in eq(1), it is easy to convert the
constant term that is 56 into product of two consecutive numbers and then by observing
two sides of equation we can get value of n.

n! n!

- (2!)x(n-2)! : (4!)x(n—4)

=2 :1, find the value of n.

Answer : Given Equation :

n! . n! .
2D x (n—2)"(4) x (n—4)! %1
To Find : Value of n
Formula: ™™ = 7
By given equatio Clq 8324
n!
2) x (n-2)!" = &1
n!
(2" x (n—2)! 2
i n! -1
(4)) X (n—4)!
- n! (4) x (n—4)! -
(2D x (n—2)! " n! N

By using above formula,

. (4x3x 2% (n—4)! 3
"2 x[n-2) x (n—-3) x (n—4)]

2

Cancelling terms (n - 4)! And (2!),



. (4 x 3) B
[(n—-2) x (n—-3)]

2(n-2)x(n-3)=6

2

#(n-2)%(n-3)=(3)x(2)

By comparing both the sides,

~n =25

Conclusion : Value of n is 5.

Note : Instead of taking product of two brackets in eq(1), it is easy to convert the

constant term that is 6 into product of two consecutive numbers and then by observing
two sides of equation we can get value of n.

(211 )! . n'

)% (2n 2!)x(n-2)! =44 : 3, find the value of n.
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Q. 11.If (3!

Answer : Given E

(2n)! o
(3D x (2n—3)!" = 43
To Find : Value of n
Formula: ™ = 1 X (n—1)!
By given equation,
(2n)! _ n! — 443
(3D x 2n—=3)1"(2) x (n—2)! 7
(2n)!
) (3) x (2n—3)! B 44
h n! -3
(21) x (n—2)!
(2n)! (2) x (n—2)! 44

“BY x 2n=23) nl 3



By using above formula,

~(2n) x (2n—1) x (2n—2) X (2n—3)! (2) x (n—2)!
- (3 x 21) x (2n—3)! *Axm-1) x (n—2)!
_ 4
3

Cancelling terms (n - 2)!, (2!), (2n - 3)! & n, we get,

_2x(2n—1)><2(n—1) 1 44
N 3 "m-D "3

class24

Conclusion : Val

3, -\
Q. 12. Evaluate (1.)>< 1)',whenn=15 andr=12.

Answer : Given:n=15andr=12

n!

To Find : Value of ) x (n=r)! gt given nand r
Formula :

n'=nx(n-1)!

nn=nxmh-1))xn—-2).u.....3x2x1

Let,

_ n!
= (r) x (n—1)!




Substituting n = 15 and r = 12 in above equation,

o (151
Y= 20 x (15— 12)!
a8y

"X =2 x 3)

By using above formula,

15 x 14 x 13 x 12!
T (12D x 3x2x1)

B

Cancelling (12!) from numerator & denominator,

_15x14x13
T o3x2x1

Conclusion : Value of &) 2 atn =15 anQJ g§824

Q. 13. Prove that (n + 2) x (n

)+ (n +1) ! = (n!). (2n + 3)

Answer : To Prove : m+2)x@)+ m+ D= () x (2n + 3)

Formula: ™ = 7 X (n—1)!

LH.S.=(n+2)x (n!) + (n+1)!
=(n+2) % () + (n+ 1) x (n})
=(nN) x[(n+2)+(n+1)]

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

=RH.S.

2L.H.S.=RH.S.

Conclusion: (n+2)x (n!) + (n+ 1)! = (n!) x (2n + 3)



Q. 14. Prove that
n!
M =nn-1)(n-2)...(r+1)

n! n!

(n-r+1) (n-r)!

(i) (n = r +1).

n! n! _ (n+1)
rl(n-r)! (r-1)(n-r+1)! r!(n-r+1)!

(i)
Answer :

(i) To Prove :—: =nn-1)n-2)...(r + 1)
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Writing (n!) in terms ing above formula,

n(n-1)(n-2)....(r + 1)(r!)
= !

Cancelling (r!),
=n(n-1)(n-2)....(r+1)
=R.H.S.

~LHS = RHS

Note : In permutation and combination r is always less than n, so we can write n! in
terms of r! by using given formula.

TI—T + 1 I - — ﬂ!
(ii) To Prove : ( ) (n-r+1)! (n-r)!

Formula: ™ = 1 X (n—1)!



n!

LHS.=(n-r+ 1)(n_r'+ i

By using above formula,
n!

(i —¥F -+ i)(n— r)!

=Mn-r+1)

Cancelling (n -r + 1),

n!
T (n=1)
=R.H.S.
~LHS = RHS
n! 4 n! _ n+1)!
(iii) To Prove : (r)x(n (r-1)! x (n-r+1)! (r) x (n-r+1)!

§ =
Formula : n:

plass24

LHS. =
r—1D!x(n—-r + 1)!

By using above formula,

3 (n—r+ 1)n! (r) x n!
D x (n—-r+ D(n-1r) * M=V x (n—=r + 1)

3 (n—r+ 1n (r) x n!
() x (n—r + 1! - M!'x (n—r + 1)!

e
Taking ‘() x (n=r + 1)/ common,

_ n!
T x (n—r + 1)

(h—r+ 1471

3 (n+1) xn
S x (n—r + 1)!




B (n + 1)!
D) x (n—r + 1)

=R.H.S.

=~ LHS = RHS

Exercise 8B

Q. 1. There are 10 buses running between Delhi and Agra. In how many ways can
a man go from Delhi to Agra and return by a different bus?

Answer : Given: 10 buses running between Delhi and Agra.

To Find: Number of ways a man can go from Delhi to Agra and return by a different bus.
There are 10 buses running between Delhi and Agra so there are 10 different ways to
go from Delhi to Agra. The man cannot return from the same bus he went so number of

ways are reduced to 9.

These second event occur in completion of firstreventisoithere are:| 10 x 9=90 ways in
which a man can go.frem Delhi to Agra and return by a“different-bus.

Q. 2. A, B and C are three cities. There are 5 routes from A to B and 3 routes from
B to C. How many different routes are there from A to C via B?

Answer : Given: 5 routes from A to B and 3 routes from B to C.
To find: number of different routes from A to C via B.

Let E1 be the event : 5 routes from A to B

Let E2 be the event : 3 routes from B to C

Since going from A to C via B is only possible if both the events E1 and E2 occur
simultaneously.

So there are 5 x 3 =15 different routes from A to C via B.

Q. 3. There are 12 steamers plying between A and B. In how many ways could the
round trip from A be made if the return was made on (i) the same steamer? (ii) a
different steamer?

Answer : Given: 12 steamers plying between A and B.



To find: number of ways the round trip from A can be made.

(i) The steamer which will go from A to B will be returning back, since the given
condition is that same steamer should return.

There are 12 steamers available so there are 12 different ways to make around trip
between A & B if done on same steamer.

(ii) If the return trip is done on different steamer than the once used in trip on going from
A to B then the possible number of ways are:12 x 11=132.

(11 because the once used in going from A to B cannot be used in returning hence,
reduced by 1.)

Q. 4. In How many ways can 4 people be seated in a row containing 5 seats?

Answer : To find : Number of ways in which 4 people can be seated in a row containing
b seats.

The possible number of ways in which 4 people be seated in a row containing 5 seats
='P4 (There are 5 placesitorbe filled with 4 persons where arrangement doesn’t matter.)

7! n!

7p4= (7—4)! ...(nPr= -t )

7!
" 3!

=/ x6xb5x4
=840

Q. 5. In How many ways can 5 ladies draw water from 5 taps, assuming the no tap
remains unused?

Answer : To find: number of ways in which 5 ladies draw water from 5 taps.
Condition: no tap remains unused

The condition given is that no well should remain unused.

So possible number of ways are: 5 x4 x 3 x 2 x 1=120.

Q. 6. In a textbook on mathematics there are three exercises A, Band C

consisting of 12, 18 and 10 questions respectively. In how many ways can three
questions be selected choosing one from each exercise?



Answer : Given: three exercises A, B and C consisting of 12, 18 and 10 questions
respectively.

To find: number of ways in which three questions be selected choosing one from each
exercise.

Ways of selecting one question from exercise A:'2C1 (way of selecting one element from
n number of elements.)

Ways of selecting one question from exercise B:'8C1
Ways of selecting one question from exercise C:'°C1

So number of ways of choosing one question from each exercise A ,B,C
=12Cyx 1B8C1 x10C,

=12 %18 x 10
=2160

our sections of 40 students each in Xl standard. In
4 student represTtatives be éhosen, one from each
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actions of 40 students each in X| standard.

Q. 7. In a school, th
how many ways cal
section?

Answer : Given: tt

To find : number of way hich a set of 4 student representatives be chosen, one

from each section.

Ways of selecting one student from section 1:40C+
Ways of selecting one student from section 2:40C+
Ways of selecting one student from section 3:4°C1

Ways of selecting one student from section 4:4°C+




So number of ways of choosing a set of 4 student representatives one from each
section=40C+ x 40C1 x 40Cq x 40C;4

=40 x 40 x 40 x 40
= 2560000

Q. 8. In how many ways can a vowel, a consonant and a digit be chosen out of the
26 letters of the English alphabet and the 10 digits?

Answer : To find: number of ways in which a vowel, a consonant and a digit be chosen
out of the 26 letters of the English alphabet and the 10 digits.

e.g.
) Z 9

Way of selecting a vowel from 5 vowels="C+

Way of selecting a consonantfrom 26 consonants=2'C+

Way of selecting a digit from 10 digits=1C+

So ways of choosinga vowel, a consonant, a digit=5C1 x 21Cq x 10C4
=5x21x%x10

=1050

Q. 9. How many 8-digit telephone numbers can be constructed using the digits 0
to 9 if each number starts with 270 and n digit appears more than once?

Answer : Given:8 digit telephone number starts with 270 .

To find: How many 8-digit telephone numbers can be constructed?

There are 10 digits between 0 to 9,and three of them are utilized in filling up the first
three digits i.e.270 of the 8 digit phone number, so remaining number of digits=10-



3=7,and this need to be used in filling up the remaining 8-3=5 places of the telephone
number.

i.e. the remaining 5 places need to filled up with any one of:1,3,4,5,6,8,9
So, number of ways=7 x 6 x 5 x 4 x 3=2520.

Q. 10. (ac and the outcomes are recorded. How many possible outcomes are
there?

(b) How many possible outcomes if the coin is tossed.
(i) four times? (ii) five times? (iii) n times?

Answer : (a) A coin is tossed three times
So possible number of outcomes=23=8
(HHH,HHT ,HTH,HTT,THH,THT,TTH,TTT)
(b) i) A coin is tossed four times

So possible number of outcomes=24=16

(HHHH,HHHT, HHTH, BHT L,HTHH, HTHT, HTTHHTFT, FHHMSTHHT, THTH, THTT, TTHH
JTTHT,TTTH,TTTT)

(ii) A coin is tossed n'times

So possible number of outcomes=2"

Q. 11. Find the number of different signals that can be generated by arranging at
least 2 flags in order (one below the other) on a vertical staff, if five different flags

are available.

Answer : Given:5 Flags

Way of generating signal using 2 different flags =>P2 (way of selecting 2 things out of 5
things with considering arrangement.)

Way of generating signal using 3 different flags =°P3



Way of generating signal using 4 different flags =°P4
Way of generating signal using 5 different flags =°Ps
So total number of ways =°P> + 5P3 + 5P4 + 5P5

=20 +60 + 120 + 120

=320

Q. 12. How many 4-letter codes can be formed using the first 10 letters of the
English alphabet, if no letter can be repeated?

Answer : Given: first 10 letters of the English alphabet.

In 4 letter code for first position there are 10 possibilities for second position there are 9
possibilities, for third position there are 8 possibilities and for fourth position there are 7
possibilities since repetition is not allowed.

So total numbers of combination=10 x 9 x 8 x 7 = 5040

Q. 13. Given, A= {2, 3, 5} and B = {0, 1}. Find the number of different ordered pairs
in which the first entry is an element of A and the'second is an element of B.

Answer : This is the example of Cartesian product of two sets.

The pairs in which the'first entry is an element of A and the second is an element of B
are :

(2,0),(2,1),(3,0),(3,1),(5,0),(5,1)
=>3%x2=6

Q. 14. How many arithmetic progressions with 10 terms are there whose first term
in the set {1, 2, 3} and whose common difference is in the set {2, 3, 4}?

Answer : Given: Two sets: {1, 2, 3} & {2, 3, 4}

To find: number of A.P. with 10n terms whose first term is in the set {1, 2, 3} and whose
common difference is in the set {2, 3, 4}

Number of arithmetic progressions with 10 terms whose first term are in the set {1, 2, 3}
and whose common difference is in the set {2, 3, 4} are: 3 x 3=9

(3 because there are three elements in the set {1, 2, 3} and another 3 because there are
three elements in the set {2, 3, 4})



Q. 15. 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 or incorrect) answers are there to this question?

Answer :

s24

As we can see that For Item2 there can be any of the match

So, For each item in column A there are 6 different options in column B since we don’t
have to think about correct or incorrect matching.



So possible number of combinations possible to answer:

6x5x4x3x2x1=720

Q. 16. A mint prepares metallic calendars specifying months, dates and days in
the form of monthly sheets (one plate for each month). How many types of
February calendars should it prepare to serve for all the possibilities in the future
years?

Answer : To find: types of February calendars that can be prepared.

There are two factors to develop FEBRUARY metallic calendars

(1) The day on the start of the year of which possibility=7

(2) Whether the year is leap year or not of which possibility is =2

So, number of FEBRUARY calendars possibilities to serve in future years=7 x 2=14

Q. 17. From among the 36 teachers in a school, one principal and one vice-
principal are to be appointed. In how many ways can this be done?

Answer : Given: 36 teachers are there in a schoal.
To find: Number of ways. in which one principal and one vice-principal can be appointed.

There are 36 options of appointing principal and 35 option of appointing vice-principal
since same teacher cannot be appointed as principal and vice-principal.

Total number of ways=36 x 35 = 1260

Q. 18. A sample of 3 bulbs is tested. A bulb is labeled as G if it is good and D if it
is defective. Find the number of all possible outcomes.

Answer : A bulb can be good or defective, so there are 2 different possibilities of a bulb.
So number of all possible outcomes (of all bulbs)=2 x 2 x 2=8

Q. 19. For a set of five true or false questions, no student has written the all
correct answer 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?

Answer : Given: a set of five true — false questions.

To find: the maximum number of students in the class.



Condition: no student has written the all correct answer and no two students have given
the same sequence of answers.

The total number of answering a set of 5 true or false question=2°=32

Since, no two students have given the same sequence of answers and no student has
written the all correct answer.

Therefore total possibilities reduces by 1(of no student has written the all correct
answer)

=2°-1=32-1=31

Q. 20. In how many ways can the following prizes be given away to a class of 20
students : first and second in mathematics; first and second in chemistry; first in
physics and first in English?

Answer : Given: 20 students.

The number of ways of giving first and second prizes in mathematics to a class of 20
students=20 x 19.

(First prize can be given to any one of the 20 students but the second prize cannot be
given to the student.that received the first prize-so the numberof candidates for the
second prize is 19.)

The number of ways of giving first and second prizes in chemistry

To a class of 20 students=20 x 19.

The number of ways of giving first prize in physics to a class of 20 students=20

The number of ways of giving first prize in English to a class of 20 students=20

So total number of ways=20 x 19 x 20 x 19 x 20 x 20 = 57760000

Q. 21. Find the total number of ways of answering 5 objective-type question, each
question having 4 choices.

Answer : Given: 5 objective-type question, each question having 4 choices.
To find: the number of ways of answering them.

Each objective-type question has 4 choices.



So the total number of ways of answering 5 objective-type question, each question
having 4 choices=4 x 4 x 4 x 4 x 4=45

Q. 22. A gentleman has 6 friends to invite. In how many ways can be send
invitation cards to them, if he has 3 servants to carry the cards?

Answer : Given: A gentleman has 6 friends to invite. He has 3 servants to carry the
cards.

Each friend can be invited by 3 possible number of servants.

So the number of ways of inviting 6 friends using 3 servants=3 x 3 x 3 x 3 x 3 x 3=3°
Q. 23. In how many ways 6 rings of different types can be worn in 4 fingers?
Answer : Given:6 rings and 4 fingers.

Each ring has 4 different fingers that they can be worn.

So total number of ways in which 6 rings of different types can be worn in 4 fingers =4 x

4 x4 x4 x4 x4=4°
etters be pctfu Sge?ﬁs?

e letter boxes option.

Q.24.In howm
Answer : Each |

So the number of w.
x 4=4° (Each 4 for each letter.)

5 letters can be posted in 4 letter boxes =4 x 4 x 4 x 4

Q. 25. How many 3-letters words can be formed usinga, b, c, d, e if

(i) Repetition of letters is not allowed?
(ii) Repetition of letters is allowed

Answer :

any one of 6 letters

(i) if repetition of letters is not allowed then number of many 3-letters words that can be
formed using a, b, ¢, d, e are

5 x 4 x 3=60



any one of 5 letters | any one of 5 letters -

(ii) if repetition of letters is allowed then number of many 3-letters words that can be
formed using a, b, ¢, d, e are

5x5xb5=125

Q. 26. How many 4-digit numbers are there, when a digit may be repeated any
number of times?

Answer : To find: Number of 4 digit numbers when a digit may be repeated any number
of times

The first place has possibilities of any of 9 digits.

(0 not included because.0sin starting would make the number a 3 digit number.)
The second place has possibilities of any of 10.digits.

The third place has BoBsibiifiesief any of 10 digits.

The fourth place has possibilities of any of 10 digits.

Since repetition is allowed.

So there are 9 x 10 x 10 x 10=9000 4-digit numbers when a digit may be repeated any
number of times.

Q. 27. How many numbers can be formed from the digits 1, 3, 5, 9 if repetition of
digits is not allowed?

Answer : To find: number of numbers that can be formed from the digits 1, 3, 5, 9 if
repetition of digits is not allowed

Forming a 4 digit number:4!
Forming a 3 digit number:*Cs x 3!
Forming a 2 digit number:*Cz x 2!

Forming a 1 digit number:4



So total number of ways=4! + ( “C3 x 3!) + (*C2 x 2!) + 4

=24 +24 +12+4

=64

Q. 28. How many 3-digit numbers are there with no digit repeated?

Answer :

Any 1 of 9
digits

In forming a 3 digit number the 100’s place can be occupied by any 9 out of 10 digits (O
not included because it will lead to formation of 2 digit number.)

The 10’s place can be.eceupied by any of the remaining 9 digits (here 0 can or cannot
be used.) N A
In one’s place any of thea’rema n 8 digits can be‘used. -
1 | A _,I.'
N0 digit repeated are: 9 x 9 x 8=648.

So total 3-digit numbers v

Q. 29. How many 3-digit numbers can be formed by using the digits 0,1, 3, 5, 7
while each digit may be repeated any number of times?

Answer : 100’s place 10’s place Unit's place

Any one of

Any one of

1,3,5,7 0,1,3,57

There are total 5 digits available, for forming a 3 digit number, in 100’s place only
1,3,5,7 can be used(0 not included because it will lead to formation of 2 digit number.)

In 10’s place any of the 5 can be used and same is the case with one’s place.

So total number of 3 digit numbers formed=4 x 5 x 5=100



Q. 30. How many 6-digit numbers can be formed from the digits 0,1, 3,5,7,9
when no digit is repeated? How many of them are divisible by 10?

Answer :

There are total 6 digits available ,for forming a 6 digit number, in 100000’s place only
1,3,5,7,9 can be used(0 not included because it will lead to formation of 2 digit number.)

In 10000’s place any of the remaining 5 digits can be used(even 0 can be used.)

In 1000’s place any of the remaining 4 digits can be used.

In 100’s place an mﬁqlg 3 digits caé:' ﬁ§524

In 10’s place any 2 digits can be used.
In one’s place the re t can be used.
So total number of 6 digit numbers possible=5 x5 x 4 x 3 x 2 x 1=600

For finding the number of 6 digit numbers divisible by 10 the one’s place should contain
0 so possibilities=5 x4 x 3 x 2 x 1=120

Q. 31. How many natural numbers less than 1000 can be formed from the digits 0,
1, 2, 3, 4, 5 when a digit may be repeated any number of times?

Answer : To find: number of natural numbers less than 1000 that can be formed from
the digits 0, 1, 2, 3, 4, 5 when a digit may be repeated any number of times

For forming a 3 digit number less than 1000 possible ways are:
5 x 6 x6...(in 100’s place 5 digits are only possible 0 not included.)
=180

For forming a 2 digit number less than 1000 possible ways are:



55— (in 10’s place 5 digits are only possible 0 not included.)

For forming a 1 digit number less than 1000 possible ways are:

5...(0 not included because it is a whole number and natural number is asked in
question.)

So total number of numbers less than 1000 that can be formed from the digits 0, 1, 2, 3,
4, 5 when a digit may be repeated any number of times=180 + 30 + 5=215

Q. 32. How many 6-digit telephone numbers can be constructed using the digits 0
to 9, if each number starts with 67 and no digit appears more than once?

Answer : To find: 6-digit telephone numbers that can be constructed using the digits O
to 9.

Condition: each number starts with 67 and no digit appears more than once

There are 10 digits between 0 to 9,and two of them are utilized in filling up the first two
digits i.e.67 of the 6 digit phone number, so remaining number of digits=10-2=8,and this
need to be used in filling up the remaining 6-2=4 places of the telephone number.

So, number of ways=8 x 7 x 6 x 5=1680.

Q. 33. In how many ways can three jobs, |, Il and Ill be assigned to three persons
A, B and C if one person is assighed only one job and all are capable of doing
each job?

Answer : Given: three jobs, I, Il and Il to be assigned to three persons A, B and C.

To find: In how many ways this can be done.

Condition: one person is assigned only one job and all are capable of doing each job.

It is given that one person is assigned only one job and all are capable of doing each
job.



So if for person one 3 options are available, for person two 2 options and for person
three only one option is available.

So total number of ways in which three jobs, |, Il and lll be assigned to three persons A,
B and C if one person is assigned only one job and all are capable of doing each job=3
x2x1=6

Q. 34. A number lock on a suitcase has three wheels each labeled with ten digits
0 to 9. if opening of the lock is a particular sequence of three digits with no
repeats, how many such sequences will be possible? Also, find the number of
unsuccessful attempts to open the lock.

Answer :

The number of sequences possible = 10 x 9 x 8 = 720(since no repeated digits is the
given condition.)

There will be only one successtul attempt so the number of unsuccessful attempts to
open the lock=720=1 = 719.

Q. 35. A customer forgets.a four-digit code for an automated teller machine (ATM)
in a bank. However, he remembers that this code consists of digits 3, 5, 6, 9. Find
the largest possible number of trials necessary to obtain the correct code.
Answer : Given: code consists of digits 3, 5, 6, 9.

To find: the largest possible number of trials necessary to obtain the correct code.

The customer remembers that this 4 digit code consists of digits 3, 5, 6, 9.

So the largest possible number of trials necessary to obtain the correct code = 4! =4 x
3x2x1=24

Q. 36. In how many ways can 3 prizes be distributed among 4 girls, when
(i) no girl gets more than one prize?
(ii) a girl may get any number of prizes?

(iii) no girl gets all the prizes?

Answer : (i)To distribute 3 prizes among 4 girls where no girl gets more than one prize
the possible number of permutation possible are:*P3=24



(ii) To distribute 3 prizes among 4 girls where a girl may get any number of prizes the
number of possibilities are:4 x 4 x 4=64.

(Since a prize can be given to any of the 4 girls.)

(iii) To distribute 3 prizes among 4 girls where no girl gets all the prizes the number of
possibilities are: (4 x 4 x 4)-(4)=64-4=60

(The situation where a single girl gets all the prizes has to reduced from the situation
where a girl may get any number of prizes.)

Exercise 8C
Q. 1. A. Evaluate:
10P4
Answer : To find: the value of "°P4
Formula Used:

Total number of ways in which n objects can be arranged in.r plages (Such that no
object is replaced) is given'by;

l.ll

np, (n—-r)!

Therefore,
10!

10p, (10-4)!

P, ~10x9x8x7

10p,~ 5040

Thus, the value of 1°P4 is 5040.
Q. 1. B. Evaluate:

62p,

Answer : To find: the value of 92P3



