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Exercise 7.2

1. Evaluate the following:

{. 20Ps iil. "¢ Pq iii. 2 Ps iv. °P;
v. 7 Pe
Solution:
i. 20 P;
_ 20
(20~3)!

20.19.18.17!
373

= 20.19.18 = 6840

Hence, & P; = 6840

ii. '¢ P4

16!
(16~4)!

16.15.14,13.12!
12!

16.15.14.13 = 43680

Hence, '¢ P, = 43680

iii. '2Ps

124
(12-5)!

12.11987!
7!
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=12xXx11 xX10xXx9%x8=95040

Hence, '2 Ps = 95040

iv. '°P;

10!
(10~7)!

1098.76543!
3!

= 10.9.8.7.6.5.4 = 604800

Hence, '° P; = 604800

v. " Ps

9
T (9-8)!

= 9.8.7,6.5..4.3 2.1! = 362880

Hence, " Ps = 362880

2. Find the value of n when

i. "P, ii. ""P,=11.10.9 (ii. "Pg™'P3y=9:1
Solution:
i. "P2=30
[n-FZ)! =
nin=-1){n-2)!
(n=-2) =30
nin—1) =30
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n“—-n-—30 =0

n—-6n+5n-30 =0

nn—6)+5(n—-6) =0

Reject the negative value of n

il. N Pn= 11.10.9

(n+5)n-6)=0

n+S5S =0 or

n-6=>0

n = =5 (notpossibleln =6

30 N=6

Hence, n=6

11!
(31=n)!

= 11.109

11! __ 111098’

(11-n)! 8!

—pri
(11 =n)! = ==

(11 =n)! = 8!
11-n=8
11-8=n

n=3

Hence, n=3

iii. "P4™'P3=9:1
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nn-1)(n—-4)!
(n-4)!(n-1)

n=9

Hence, n=9

3. Prove from first principle that:

‘. " P[ — n-1 P[.I ‘i. " P[ — n-1 P[ +r|1 n-1 P[.I

Solution:
£ ®Pr= Py

RHS =

I
-

7
N

Hence proved

nP[ =l"l"" Pl-'i

. "Pr="1P; 41 ™ Pray

R.HS =21P; 41y ™1 Py

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

= in-1-r)! (n-r)!
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=(n—1)!| 1 +—r—]

(n=1«=r) (n=r)in-r-1)!

N=r4r ]

= (n-1)|

{in-rjin=-r-1)!

_ n(n=1)!
T (n=r)(n=r=1)

n!

(n-r)(in-r-1)!

n!

(n=r)

n P,

L.H.S

Hence proved

n P| — n-1 Pf +rr n- P[I

4. How many signals can be given by 5 flags of different colors, using 3 flags at
atime?

Solution:
Total colour flags =5
Using flags =3

No. of signals =3Ps

5432
T (5=3)

5432
-2

= 5.4.3 = 60

Hence, the no. of signals can be given = 60
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5. How many signals can be given by 6 flags of different colors, when any

number of flags can be uvsed at a time.

Solution:

Total number of signails

No of colour flags = 6

Of one flag 1s uses =4P, = 6!

If two flags are used =6Py =

=6P, = 6X5X 4! =30

If three floags are used =¢P3= (:!3)!

6 65432
) 2!

= j— = 6.5.4.3 = 360

If four flags are used =6,
— 6!
~ (6-4)!
_ 65432.1!
= ===
= 360
If five flags ore used=¢Ps = —
__ 654321
Y
= 6.54.3.2 =720
. D, - 8 6 _
If six flags ore used=¢P¢ = —— ===

Hence, Total number of signals = 1956
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6. How many words can be formed from the letters of the following words using
all letters when no letter is to be repeated:

i) PLANE i) OBJECT iii) FASTING?
Solution:
i. PLANE
No. of letters = 5
Words formed by given word = > P
5!
~ (5-5)!
- 2
==
= 5.4.321=120
Hence, words formed by word PLANE = 120
ii. OBJECT

No. of letters = 6

Words formed by given word = ¢ Py

6!
T (6-6)!

6!

==
= 6.5.4.3.2.1 = 720

Hence, words formed by word OBJECT = 720

{ii. FASTING

No. of letters = 7
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Words formed by given word =7 P;

7
T (=70

= 7.6.54.3.2.1

= 5040

Hence, words formed by word FASTING = 5040

7. How many 3- digits numbers can be formed by vusing each one of the digits
2,3,5 7, 90nly once?

Solution:

Totalnumberofdigits =35
Digits to be formed =3

Numbers formed by given digit= > Ps

_ 5432
(5=3))

= 60

Hence, numbers can be formed = 60

8. How the numbers greater than 23000 that can be formed the digits 1, 2, 3, 5,
é, without repeating any digit.

Solution:
Number greater than 23000 are:

The gigit 1 cannot be placed at two places on L.H.S because the number
cannot be grecter than
23000 in all these cases.
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If first two digits on L.H.S be 23, then the remaining three digits 1, S and 6 can be

placed in 3
different ways.

i.e3!l=3X2Xx1=6ways.
If two digits on L.LH.S be 26, 5 can be placed in 3 ditfferent ways
t.e3!l=3x2Xx1=06ways.

If digits on L.H.S be 3, then the remaining four digits 1, 2, 5 and é can be placed
In 4 different

ways
.0 4.3.2.1 = 24.

If first Aigits on L.H.S be 5, then the remaining four digits 1, 2, 3 and 6 can be
placed in 4 different

ways
i.e4) =4.3.2.1 = 24.

If frst Aigits on L.H.S be 6, then the remaining four digits 1, 2, 3 and 5 can be
placed in 4

different ways
i.e4' =43.2.1= 24
Totalnumber of ways =6+ 6 + 6 + 24 + 24 + 24

= 90 ways

9. Find the number of 5- digit numbers that can be formed from the digits 1, 2, 4,
6, 8, (when no digit is repeated), but

i) The digits 2 and 8 are next to each other;

i) The digits 2 and 8 are not next to each other;
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Solution:
i. The digits 2 and 8 are next to each other;
Since ‘2" and '8’ to be next to each other,
Consider 2 and 8 as one digit. It means that we have to find permutation
4 digits
taken four at a ime.

The permutation containing 2 and 8 next to each other

‘Pe = —==2=4321=24
So, another case

Py = “fm ===4321=24
Thus, the required digit = 24 + 24 = 48

Hence the digit 2 and 8 are next to each other = 48

ii. The digits 2 and 8 are not next to each other;

We want to find the numbers of 5 digits in which 2 and 5 are not next to

each other.
Since the total number of permutations of 5 digit taken at a time
*Ps 5!=65.4.3.2.1 =120
We know that the number containing 2 and 8 next to each other is = 48
Thus, 120-—-48 = 72

Hence, the digits 2 and 8 are next to each other = 72
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10. How many 6- digit numbers that can be formed, without repeating any digit
from the digits 0, 1, 2, 3, 4, 57 In how many of them will o 0 be at the tens
place?

Solution:

We know that the number of 6 digit cannot have '0' in ifs left side

If we do so, then the number becomes 5-digit numbers

The remaining S digit cannot be wntten in 5 ways.

i.e 5Ps === —=120
‘0" is written in 5 ways,
S0; 5x 120 = 600 ways
Hence, the é-cigit can be formed = 600 ways.
If the 'O’ digit be at the tens place

Thus, the permutation can be wntten in S ways

5! 5! 54321
i.e SPs =——=2=

=——=2=20120 =120

Hence, the 6- digit where '0' i1s at tens places can be wrntten in 120 ways.

11.How many 5-digit multiples of 5 can be formed from the digits 2, 3, 5, 7, 9,
when no digit is repeated.

Solution:

A number which is divisible by S (multiple of S) has digits S or 0 on its unit ploce.
Since ‘0’ is not in the given digit. Only we have digit 5 at unit place. So. we fix
digit S.

Then, the digit for permutation = 4

No. of ways = 4
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f.e ‘P = 4.3.2.1 = 24

Hence, 5- digit multiples of S can be formed = 24

12. In how many ways can 8 books including 2 in English be arranged on a shelf
in such a way that the English books are never together.

Solution:
If two English books are placed together, we consider ‘2" books as one

So, we have permutation of 7 Books with English book |

ie 7P, =———=71=7.65.4.3.2.1 = 5040

(7-7)!

And we have permutation of 7 books with English book 2.

ie 7P; = =71=7.65.4.3.2.1 = 5040

T (7=7)

Thus, the permutation of 2 English books,
Together = 5040 + 5040 = 10080
Permutation of 8 books in 8 ways.
i.e >Ps =8!=8.7.65.4.3.2.1 = 40320
Thus, the Enghsh books can never be arranged together = 40320 — 10080
= 30240
Hence, the English books are

Never cmanged together = 30240

13.Find the number of arrangements of 3 books on English and 5 books on Urdu
for placing them on a shelf such that the books on the same subject are

together.

Solution:
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Let the arangements of 3 books on English and S books on Urdu is

Ev E;E5,U U, U3, Uy, Us
3 Englsh books canbe arangedinways =3!=3x2x1=6
5 Urdu books can be aranged In ways =5!=5xXx4x3%x2%x1=120
Thus, 3 English and 5 Urdu ccan be placed inways = 6 x 120 = 720
Similarly, S Urdv and 3 English can be placed inways = 6 x 120 = 720
Thus, total number of arrangements = 720 4+ 720

= 1440

Hence, the total number of arangements of 5 Urdu & 3 English books = 1440

14. In how many ways can 5 boys and 4 girls be seated on a bench on a beach
so that the girls and the boys occupy alternate seats?

Solution:
Let the arrangements of S boys and 4 girls are

By,Gy,B;,G;,B;,G;,B,,6G4,Bs5, G5

No. of ways of seating of 5 boys = 5Ps

5!
= (5=5)!

Sl
0!

- 54 Z:.Z.l = 120

No. of ways of seating of 4 girls = 4 Py

T (4-4)!
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Totalways 120 + 24 = 144

Hence, the total number of ways of seating S boys and 4 girls = 144
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