Chapter 6: Permutations and Combinations

EXERCISE 6.1 [PAGES 72 - 73

Exercise 6.1 | Q 1| Page 72

A teacher wants to select the class monitor in a class of 30 boys and 20 girls. In how
many ways can he select a studentif the monitor can be a boy or a girl?

SOLUTION

There are 30 boys and 20 girls in a class.

The teacher wants to select a class monitor from these boys and girls.

A boy can be selected in 30 ways and a girl can be selected in 20 ways.

~ By using the fundamental principle of addition, the number of ways eithera boy or a
girl is selected as a class monitor = 30 + 20 = 50.

Exercise 6.1 | Q 2| Page 72

A teacher wants to select the class monitor in a class of 30 boys and 20 girls, in how
many ways can the monitor be selected if the monitor must be a boy? What is the
answer if the monitor must be a girl?

Since the teacher wants to select a class monitorthat must be a boy and there are 30
boys in a class.

~ Total number of ways of selecting boy monitor

= 30 ways.

Since the teacher wants to select a class monitor that must be a girl and there are 20
girls in a class.

=~ Total number of ways of selecting girl monitor

= 20 ways.

Exercise 6.1 | Q 3| Page 72
A Signalis generated from 2 flags by putting one flag above the other. If 4 flags of
differentcolours are available, how many differentsignals can be generated?

A signal is generated from 2 flags and there are 4 flags of differentcolours available.
=~ 15tflag can be any one of the available 4 flags.
~ It can be selected in 4 ways.



Now, the 2"d flag is to be selected for which 3 flags are available for a different signal.
=~ 2"dflag can be anyone fromthese 3 flags.

~ It can be selected in 3 ways.

=~ By using the fundamental principle of multiplication,

Total number of ways in which a signal can be generated=4 x 3 =12

~ 12 differentsignals can be generated.

Exercise 6.1 | Q 4. (i) | Page 73

How many two-letter words can be formed using letters from the word SPACE, when
repetition of letters is allowed?

Two-letter word is to be formed out of the letters of the word SPACE.

When repetition of the letters is allowed

1st|etter can be selected in 5 ways

2"d |etter can be selected in 5 ways

~ By using the fundamental principle of multiplication, the total number of 2-letter words
=5x5=25

Exercise 6.1 | Q 4. (ii) | Page 73
How many two-letter words can be formed using letters from the word SPACE, when

reEetition of letters is not allowed?

Two-letter word is to be formed out of the letters of the word SPACE.

When repetition of the letters is not allowed

1st|etter can be selected in 5 ways

2"d |etter can be selected in 4 ways

~ By using the fundamental principle of multiplication, the total number of 2-letter words
=5x4=20

Exercise 6.1 | Q5. (i) | Page 73

How many three-digit numbers can be formed from the digits O, 1, 3, 5, 6 if repetitions of
digits are allowed?

SOLUTION

Three-digit numberis to be formed from the digits 0, 1, 3,5, 6
When repetition of digits is allowed:

100’s place digit should be a non zero number.

Hence, it can be anyone from digits 1, 3, 5, 6

~ 100's place digitcan be selected in 4 ways.

0 can appearin 10's and the unit's place and digits can be repeated.



~ 10's place digitcan be selected in 5 ways and the unit's place digit can be selected in
5 ways

~ By using the fundamental principle of multiplication, the total number of three-digit
numbers=4 x5 x5 =100

Exercise 6.1 | Q 5. (ii) | Page 73

How many three-digit numbers can be formed from the digits 0, 1, 3, 5, 6 if repetitions of
digits are not allowed?

SOLUTION

Three-digit numberis to be formed from the digits 0, 1, 3,5, 6

When repetition of digits is not allowed:

100’s place digit should be a non zero number.

Hence, it can be anyone from digits 1, 3, 5, 6

~ 100’s place digit can be selected in 4 ways.

0 can appearin 10’s and the unit's place and digits can’tbe repeated.

~ 10’s place digit can be selected in 4 ways and the unit’'s place digitcan be selected in
3 ways

~ By using the fundamental principle of multiplication, the total number of three-digit
numbers=4 x 4 x 3 =48

Exercise 6.1 | Q 6 | Page 73
How many three-digit numbers can be formed using the digits 2, 3, 4, 5, 6 if digits can
be repeated?

SOLUTION

A three-digit numberisto be formed from the digits 2, 3, 4, 5, 6 where digits can be
repeated.
‘ Hundred's place Ten's place Unit's place

|
Sv.-';-,'s 5 w‘:lu,-s 51:“5

Here, all the places can be filled in 5 ways each.

~ By using the fundamental principle of multiplication, the total number of three-digit

numbers=5x5x5=125

Exercise 6.1 | Q 7| Page 73

A letter lock has 3 rings and each ring has 5 letters. Determine the maximum number of
trials that may be required to open the lock.



A letter lock has 3 rings, each ring containing 5 different letters.
~ Each ring can be adjusted in 5 differentways.

[ 1rng | 2rng | 3%ring |

v
5 ways 5 ways 5 ways

=~ By the principle of multiplication, the 3 rings can be arranged in 5 x 5 x 5 =125 ways.
Out of these 124 wrong attempts are made and in 125" attempt, the lock gets opened,
for maximum number of trials.

~ Maximum number of trials required to open the lock is 125

Exercise 6.1 | Q 8| Page 73

In a test that has 5 true/false questions, no studenthas got all correct answers and no
sequence of answers is repeated. What is the maximum number of students for this to
be possible?

For a set of 5 truef/false questions, each question can be answered in 2 ways.

=~ By using the fundamental principle of multiplication, the total number of possible
sequencesofanswers=2x2x 2 x 2 x 2 =32

Since no studenthas written all the correct answers

~ Total number of sequences of answers given by the studentsintheclass =32 -1 =
31

Also, no studenthas given the same sequence of answers.

~ Maximum number of studentsin the class = Number of sequences of answers given
by the students = 31

Exercise 6.1 | Q 9| Page 73

How many numbers between 100 and 1000 have 4 in the units place?

SOLUTION

The numbers between 100 and 1000 have 3-digits numbers.

A 3-digit numberis to be formed from the digits 0, 1, 2, 3,4, 5, 6, 7, 8,9 where the units
place digitis 4.

Since Unit’s place digitis 4.

=~ it can be selected in 1 way only.

10’s place digitcan be selected in 10 ways.

For 3-digit number 100’s place digitshould be a non-zero number.

~ 100’s place digit can be selected in 9 ways.

=~ By using fundamental principle of multiplication, total number of numbers between
100 and 1000 which have 4 in the unitsplace=1 x 10 x 9 = 90

Exercise 6.1 | Q 10 | Page 73



How many numbers between 100 and 1000 have the digit 7 exactly once?

A number between 100 and 1000 are 3-digit numbers.

A 3-digit numberis to be formed from the digits O, 1, 2, 3,4, 5, 6, 7, 8, 9, where exactly
one of the digitsis 7.

Let us considerthe three cases separately.

Case (I): thedigit 7 is in the unit’s place.

| H | T | v |

8 ways 9 ways 7 <1 ways

The ten’s place is filled by one digit from 0 to excluding 7 in 9 ways.
Here, there are 8 x 9 x 1 = 72 three digit numbers with the required condition.

Case (I): The digit7 isin the ten’s place.

| H | TI | y |

L
8 ways 7 +—1ways 9 ways

Unit's place can be filled by digit from 0 to 9 excluding 7 in 9 ways.
Zero is not allowed at a hundred’s place.

Hundred's place can be filled by digit from 1 to 9 excluding 7 in 8 ways.
The hundred’s place can be filled in by any digit from 1 to 9 excluding 7 in 8 ways.

Here, there willbe8 x 1 x 9 =72
3-digit numbers with the required condition

Case (Ill): The digit7 isinthe hundred’s place.

| H | T | U |
] 1
v . .
7 +1 ways 9 ways 9 ways

Then,thereare 1 x 9x 9 =81
3-digit numbers with the required condition.

Hence, the numbers between 100 and 1000 having the digit 7 exactly once are 72 + 72
+ 81 = 225.

Exercise 6.1 | Q 11 | Page 73



How many four-digitnumbers Will notexceed 7432 if they are formed using the digits 2,
3, 4, 7 withoutrepetition?

SOLUTION

Among many sets of digits, the greatest number is possible when digits are arranged in
descending order.

~ 7432 is the greatest number, formed from the digits 2, 3, 4, 7.
~ Since a 4-digit numberisto be formed from the digits 2, 3, 4, 7, where repetition of
digitis not allowed.

~ 1000’s place digit can be selected in 4 ways.
100’s place digit can be selected in 3 ways.
10’s place digitcan be selected in 2 ways.

Unit's place digit can be selected in 1 way.

=~ Total number of numbers not exceeding 7432 that can be formed from the digits 2, 3,
4,7

= Total number of four-digit numbers formed from the digits 2, 3, 4,7
=4x3%x2x1=24

Exercise 6.1 | Q 12 | Page 73
If numbers are formed using digits 2, 3, 4, 5, 6 withoutrepetition, how many of them will
exceed 4007

Case I: Three-digit numbers with 4 occurring in hundred’s place:
100’s place digit can be selected in 1 way.

Ten’s place can be filled by anyone of the number2, 3, 5, 6.

~ 10’s place digit can be selected in 4 ways.

Unit's place digit can be selected in 3 ways.

=~ Total number of numbers which have 4in 100’splace =1 x4 x 3 =12

Case ll: Threedigit numbers more than 500

100’s place digit can be selected in 2 ways.

10’s place digitcan be selected in 4 ways.

Unit’'s place digit can be selected in 3 ways.

=~ Total number of three digit numbers more than 500=2 x 4 x 3 = 24

Case lll: Number of four-digit numbers formed from 2, 3,4, 5, 6
Since, repetition of digits is not allowed
=~ Total fourdigit numbersformed =5 x4 x 3 x 2=120

Case IV: Number of five digit numbers formed from 2, 3,4, 5,6
Since, repetition of digits is not allowed



=~ Total five digitnumbersformed=5x4x3x2x 1 =120
~ Total number of numbers that exceed 400 = 12 + 24 + 120 + 120 = 276

Exercise 6.1 | Q 13 | Page 73
How many numbers formed with digits 0, 1, 2, 5, 7, 8 will fall between 13 and 1000 if
digits can be repeated?

Case l:
2-digit numbers more than 13, less than 20, formed from the digits0, 1, 2,5, 7,8
Number of such numbers =3

Casel ll:

2-digit numbers more than 20 formed fromO, 1, 2, 5,7, 8

Ten’s place digit is selected from 2, 5, 7, 8.

~ Ten’s place digit can be selected in 4 ways.

Unit's place digitis anyonefrom 0, 1,2, 5,7, 8

~ Unit's place digit can be selected in 6 ways.

Using the multiplication principle, the number of such numbers (repetition allowed)
=4x6=24

Case lll:

3-digit numbers formed from 0,1, 2,5, 7,8

100’s place digitis anyonefrom 1, 2, 5, 7, 8.

~ 100’s place digit can be selected in 5 ways.

As digits can be repeated, the 10’s place and unit’s place digits are selected from 0, 1,
2,5,7,8

~ 10’s place and unit’s place digits can be selected in 6 ways each.

Using multiplication principle, the number of such numbers (repetition allowed) =5 x 6 x
6 =180

All cases are mutually exclusive and exhaustive.

~ Required number=3 + 24 + 180 = 207

Exercise 6.1 | Q 14 | Page 73

A school has three gates and four staircases from the first floor to the second floor. How
many ways does a studenthave to go from outside the school to his classroom on the
second floor?

A studentcan go inside the school from outside in 3 ways and from the first floor to the
second floor in 4 ways.

~ Number of ways to choose gates = 3

Number of ways to choose staircase = 4

By using the fundamental principle of multiplication, the number of ways in which a
studenthasto go from outside the school to his classroom=4 x 3 =12



Exercise 6.1 | Q 15| Page 73
How many five-digitnumbers formed using the digit0, 1, 2, 3, 4, 5 are divisible by 3 if
digits are not repeated?

SOLUTION

Five-digits numbers divisible by 3 are to be formed usingthe digits 0, 1, 2, 3, 4, and 5
withoutrepetition.

For a numberto be divisible by 3, the sum of its digits should be divisible by 3,
Considerthedigits: 1, 2, 3, 4and5

Sumofthe digits=1+2+3+4+5 =15

15 is divisible by 3.

~ Any 5-digit number formed using the digits 1, 2, 1
Starting with the most significantdigit, 5 digits are available for this place.

Since, repetition is not allowed, for the next significant place, 4 digits are available.
Similarly, all the places can be filled as:
- = 1 [
. 4 3 2 1

Number of 5-digit numbers
=5x4x3x2x1=120

Now, consider the digits: 0, 1,2, 4 and 5
Sumof the digits=0+ 1+ 2+ 4+ 5 =12 which isdivisible by 3.

~ Any 5-digit number formed using the digits
0, 1, 2,4, and 5 will be divisible by 3.

Starting with the most significantdigit, 4 digits are available for this place (since 0
cannotbe used).

Since, repetition is not allowed, for the next significantplace, 4 digits are available
(since 0 can now be used).

Similarly, all the places can be filled as:

4 ] a 3 2 i

Number of 5-digit numbers
=4x4x3%x2x1=96

Next, consider the digits: 0,1, 2, 3, 4
Sumofthedigits=0+ 1+ 2+ 3+ 4 =10 which isnotdivisible by 3.



~ None of the 5-digit numbers formed using the digits 0, 1, 2, 3, and 4 will notbe
divisible by 3.

Further, no other selection of 5 digits (out of the given 6)
will give a 5-digit number, which is divisible by 3.

~ Total number of 5adigit numbers divisible by 3
=120+ 96 = 216

EXERCISE 6.2 [PAGES 74 - 76

Exercise 6.2 | Q 1. (i) | Page 75

Evaluate: 8!

SOLUTION

Bl=8x7x6x5x4x3x2x1
~ 8!'=40,320

Exercise 6.2 | Q 1. (ii) | Page 75
Evaluate: 6!

6!=6x5x4x3x2x1
- 6!'=720

Exercise 6.2 | Q 1. (iii) | Page 75
Evaluate: 8!-— 6!

8! — 6!

=8x7x6!-06!
=6!(8x7-1)
=6!(56 - 1)

=6! x55
=6x5x4x3x2x1x55
= 39,600

Exercise 6.2 | Q 1. (iv) | Page 75
Evaluate: (8 — 6)!

(8 - 6)!
= 2



=2x1
=2

Exercise 6.2 | Q 2. (i) | Page 75

12!

Compute: e

SOLUTION

12!_12><11><1[]><9><8><7><6!

6! 6!
=12x11x10x9x8x7

= 665280

Exercise 6.2 | Q 2. (ii) | Page 75

12
Compute: (F) !

SOLUTION

12
(—)!ZEEZEX1:2
6

Exercise 6.2 | Q 2. (iii) | Page 75
Compute: (3 x 2)!

SOLUTION

(3 x2)!

= 6!
=6x5x4x3x2x]1
=720

Exercise 6.2 | Q 2. (iv) | Page 75
Compute: 3! x 2!

SOLUTION

3! x 2!
=(@Bx2x1)x(2x1)
=6x%x2
=12



Exercise 6.2 | 3. (i) | Page 75
9!
Compute: ——
316!

SOLUTION

91 9 xB8xTxE!
316! (3x2x1)x6!
O x8xT
3x2x1

= 84

Exercise 6.2 | Q 3. (ii) | Page 75
6! — 4!
4!

Compute:

SOLUTION

6! — 4!
4!
6 x5 x4 — 4!
4!
41(6 x 5 —1)
4!
=30-1
=29

Exercise 6.2 | Q 3. (iii) | Page 75
8!

Compute:
6! — 4!




SOLUTION

8!
6! — 4!
8 X Tx6x5Hx4l
6 x5 x4l —4!
_ 48 x T x6x5)
416 x5 —1)
1680
T T20
Exercise 6.2 | Q 3. (iv) | Page 75
8!
Compute: —(6 ~ 1)
SOLUTION
81
8!
P
8 xTx6x5x4x3x2!
2!
= 20160

Exercise 6.2 | Q 4. (i) | Page 75
Write in terms of factorial:

Ex6x7x8x9x10



SOLUTION
S5xbx/7x8x9x10=210x9=x8x7xbx5

Multiplying and dividing by 4!, we get
10 x 9 x 8 x 7 x6 x5 x4l

4!
_10><Q><8><7><ﬁ><5><4><3><2><1
- 4!

10!
T4

Exercise 6.2 | Q 4. (ii) | Page 75
Write in terms of factorial:
3x6x9x%x12 x15

SOLUTION

3x6x9%x12x15=3x(3%x2)%x(3x3)x(3%x4)x%x(3x5)
=3 (5x4x3x2x1)
=35(5))

Exercise 6.2 | Q 4. (iii) | Page 75
Write in terms of factorial:
6x7x8x9

bx7/7x8x9=9x8x7x6

Multiplying and dividing by 5!, we get
9 x 8 x7Tx6xbH!

51
O 8x Txbxbhxdx3Ix2x1

5!

9!
5!



Exercise 6.2 | Q 4. (iv) | Page 75
Write in terms of factorial:
5x10x15x20x 25
SOLUTION

5x10x 15x 20 x 25

= (5x1) x (5% 2) x (5% 3) x (5% 4) x (5% 5)
=(5°) (5x4x3x2x1)

= (5% (8)

Exercise 6.2 | ( 5. (i) | Page 75
n!
Evaluate: ————— Forn=8,r=6
rl(n —r!)

n=8r==06

n! 8!
rim—r!)  6!(8 — 6!
8 x T x 6!

Exercise 6.2 | Q 5. (ii) | Page 75
|

Evaluate: - Forn=12,r=12
rl(n — )
n=12,r=12
n! 12! 12!

Crln—r!)  12/(12-12)! 120!
=1 [ 0! = 1]




Exercise 6.2 | Q 6. (iii) | Page 75

1 1 4
Findn, if — = — — —
n! 4! 5!
SOLUTION
1 1 4
n! 4 5
1 1 B 4
n! 41 B!
1_ 5 4
nl  Hx4l 5l
1_5 4
ol 5 5l
1_1
n! 5!
n! = 5l
n=>5

Exercise 6.2 | Q7. (i) | Page 75
Findn,if (n +1)! =42 x (n — 1)!

SOLUTION

(n+1) =42 x(n-1)!
~+1)nnh-1)!=42x(n-1)!
“n2+n=42

~nn+1)=6x7

Comparing on both side, we get
~N=6

Exercise 6.2 | Q 7. (ii) | Page 74
Findn,if (n +3)! = 110 x (n + 1)!

(n+3)! =110 x (n + 1)!
~(M+3)(n+2)(n+1) =110 (n + 1)!
~(h+3)(n+2)=(11) (10)

Comparing on both sides, we get



n+3=1
~NnN=8
Exercise 6.2 | ( 8. (i) | Page 76
n! n!

Find n if: : =53
3!(n—3)!  5!(n—5)!

SOLUTION

n! n!
3/(n—3)!  5!(n—5)!
_ n! y Slm—5)! 5

3l(n—3)! n! 3
' n! x5><4><3!(n—5}!
" 3!(n—3)(n—4)(n—5)! n!
_ 5 x4 5
"(m-3)n—-4) 3
20 x 3

5
~n=3)(n-4)=12
n=3)(n-4)=4x3
Comparing on both sides, we get
~n-3=4
n=7

=53

L (n=3)(n-4) =

Exercise 6.2 | 8. (ii) | Page 76
n! n!

Find n if A
T S m—5) Bl — 7))

= 10:3




SOLUTION

n! n!
m_5) Bm_T)
_ n! y H!(n — 7)! _ 10
3!(n — 5)! n! 3
_ n! x5><4><3!(n—7}!:10
" 3l(n—5)(n—6)(n—T7)! n! 3
x4 10

"a—5)@m—6) 3
=5 (n-6)=3x2

Comparing on both sides, we get

wn—-5=3
~n=2=8
Exercise 6.2 | Q9. (i) | Page 76
17 — n)!
Find n, if: Q = 5!
(14 — n)!
SOLUTION
— |
(17 — n)! s
(14 —n)!
17 — 16 — 15 — 14 — n)!
L (17-n)@6-0)(A5-n)@4—n)t . .
(14 — n)!

~(17-n)(16-n)(15-n) =6 x 5 x 4
Comparing on both sides, we get
17-n=6

n=11

Exercise 6.2 | Q 9. (ii) | Page 76
(15 — n)!

Flﬂd n, If m =12



SOLUTION

(15 —mn)!

ug—m!_m

- (15 —n)(14 —n)(13 —n)! -
: (13 —n)! )

~(15-n)(14-n)=4x3
Comparing on both sides, we get
15-n=4

son=11

Exercise 6.2 | @ 10 | Page T6
(2n)! n!

Find n, if: : = 24:1
N en — 7y A — )

SOLUTION

(2n)! n! L
7(2n —7)! " Al(n —4)! 24
_ (2n)! 4l(n—4)!
S 72n-7)! " n! -
~ (2n)(2n —1)(2n —2)(2n — 3)(2n — 4)(2n — 5)(2n — 6)(2n — 7)! 4l(n —4)! o
o 7% 6x5x4!(2n—7)! nn—1)(n—2)(n—3)(n—4)!
~ (2n)(2n —1)(2n — 2)(2n — 3)(2n — 4)(2n — 5)(2n — 6) y 1 _ o4
" 7% 6 x5 n(n—1)(n—2)(n—3)
- (2n)(2n —1)2(n — 2)(2n — 3)2(n — 2)(2n — 5)2(n — 3) y 1 _ o4
o 7%6 x5 n(n—1)(n—2)(n—3)
16(2n—1)(2n—3)(20—5)
' Tx6x5 =

24 x Tx6x5

“@n=1@n-3)@n-5 = ————

An—1)(2n-3)(2n-5=9x7 x5
Comparing on both sides, we get
n2n-1=9

~n=5



Exercise 6.2 | O 11 | Page 76

Show that
n! N n! (n+ 1)!
rln—r1)!  (r—1)Y(n—r+1)! B rl(n—r+ 1)!
SOLUTION
n! n!
LHS = +
rllo—r1)!  (r—1)(n—r+1)!
n! n!

= +

rr—1)!(n—r)!) (r—1)!x(n—r+1)(n—r)!
B n! N 1 N 1 ]
C(r—-1!n-1r)! |r n-r+1
~ n! N ‘n—r+1+4r

(r—1)n—r1)! | r(n—r+1)
B n!. (n+1)
Cr(r—1)!n—r+1)(n—r)!

n+ 1)!

= ( ) = R.H.5.

riln—r+1)!
Exercise 6.2 | Q@ 12 | Page T6

1 | 1

Show that: - + ) —

316! 415! 416!



SOLUTION

9! 9!
316! - 415!

9! 9!

LHS. =

= +
3! % 6 x 5! 4 » 3! x5!

911
_MJE+ﬂ
9! [4+6
_mxﬁ{ﬁx4]
. 9lx 10
 6x5!x4x3!
10!

6!4!
10!

416!
= RH.S.

Exercise 6.2 | Q 13. (i) | Page 76
81+ 5(41)

Find the value of:
41— 12

SOLUTION

8!+ 5(4!)
41— 12
8! + 5!
4x3x2—-12
8 x 7 x 6 x5!+ 5!
4x3x(2—-1)
BI(8 x 7T x6+1)
4 x3




Hx4dx3x2x1(336+1)
4 x3

=5 x 2 x 337

= 3370

Exercise 6.2 | Q 13. (ii) | Page 76
5(26!) + (27!)
4(27) — 8(26))

Find the value of:

SOLUTION

5(26!) + (27!)
4(271) — 8(26!)
5(261) + 27(26!)
4(27 x 261) — 8(26!)

 26!(5 +27)
- 4(261)(27 — 2)
32

(4)(25)
8
25

Exercise 6.2 | Q 14 | Page 76

(2n)!

n!

Show that: =2"2n-1)(2n - 3)..5.3.1



SOLUTION

LHS. = (2n)!
n!

(2n)(2n—1)(2n—2)(2n — 3)(2Zn —4)..6 x5 x4 x 3 x 2 x 1
- n!

(2n)(2n —1)[2(n —1)](2n — 3)[2(n — 2)]...(2 % 3) x5 x (2 x2) x 3 x (2x 1) x 1
B n!

2°n(n — 1)(n — 2)....3.2.1][(2n — 1)(2n — 3)...5.3.1]
B n!

2"(n!)(2n — 1)(2n — 3)...5.3.1
) n!
=2"2n -1)(2n -3)..5.3.1
= R.H.5.
EXERCISE 6.3 [PAGE 81]
Exercise 6.3 | Q 1 | Page 81
Find n if "Pg : "Pg = 120:1
SOLUTION
"Ps 120
np. 1
_ n! n! 120
"m—6)  @m-3)! 1

! — 3)!

R RV k) P

(n— 6)! n!

! -3 —4 —5h — 6)!

o @-3)e-Ye-5@-6

(n —6)! n!

“(n=3)(n-4)(n-5) =120
“(n=3)(n-4)(n-5=6x5x4



Comparing on both sides, we get
n-3=56
~n=9

Exercise 6.3 | Q 2 | Page 81

Find m and n if ®0)P, = 56 and (®"MP, = 12

(m+njp, — 56
. (m + n)! _ &g
(m +n —2)!
(m+n)(m+n—1)(m+n—2)! e
(m +n—2)!
Ssm+n)(m+n-1)=8x7
Comparing on both sides, we get
(m+n)=28...0)
Also ™~P, = 12
_mmol o,
(m — n — 2)!
(m—n)(m —n—1)(m —n—2)! 1
(m +n—2)!

Sm=-n)m-n-1)=4x3
Comparing on both sides, we get

~m-n=4...(ii)



Adding (i) and (ii), we get

2m =12

m=6

Substituting m = 6 in (i), we get
b-n=4

~n=2

Exercise 6.3 | Q 3 | Page 81
Find rif *Py_g : 'Pp_; = 3:14

p ,:-HUp =314

12! _ 11! 3
"2—r+2)!  (1l-r+1)! 14
RS Ui (12—1)! 3
(14 —1)! 11! 14
_ 12 x 11! y (12—r1)! 3
S (14 —1)(13 —1)(12 —1)! 11! 14

12 3

S (14-r)(13-1) 14
S(14-r(13-1N=8x7
Comparing on both sides, we get
14-r=8

Lr==6

Exercise 6.3 | Q 4 | Page 81

Show that (n + 1) "P; = (n — r + I}EDH}P'r



LHS. = (n+ 1) "P;
n!

(n—r)!

~ (n+1)!
- (n—1)! -l
RHS. = (m—r+1)™Vp,

(n+1)!
(n—r+1)!
(n—r+1)(n+1)!
(n—r+1)(n—r)!
_ (1)
B (n —1)! (1)
From (I) and (Il), LH.S. = RH.S.
“(n+ 1P, = (n—r+1)8VP,

(n+1) x

(h—1+4+1) %

Exercise 6.3 | Q5. (i) | Page 81
How many 4 letter words can be formed using letters in the word MADHURI if letters
can be repeated?

SOLUTION
There are 7 letters in the word MADHURI.

A 4 letter word is to be formed from the letters of the word MADHURI and repetition of
letters is allowed.

.. 1st|etter can be filled in 7 ways.

2nd |etter can be filled in 7 ways.

31d letter can be filled in 7 ways.

4th etter can be filled in 7 ways.

=~ Total no. of ways a 4-letter word can be formed =7 x 7 x 7 x 7 = 2401

=~ 2401 four-lettered words can be formed when the repetition of letters is allowed.

Exercise 6.3 | Q 5. (ii) | Page 81
How many 4 letter words can be formed using letters in the word MADHURI if letters
cannotbe repeated?



When repetition of letters is not allowed, the number of 4-letter words formed from the
letters of the word MADHURI is

. 7! _7><Ei><5><4><3!

P, = = = 840
T (1—4) 3!

=~ 840 four-letter words can be formed when the repetition of letters is not allowed.

Exercise 6.3 | Q 6. (i) | Page 81
Determine the number of arrangements of letters of the word ALGORITHM if vowels are
always together.

SOLUTION

A word is to be formed using the letters of the word ALGORITHM.
There are 9 letters in the word ALGORITHM.

When vowels are always together:
There are 3 vowels in the word ALGORITHM. (i.e., A, |, O)
Let us considerthese 3 vowels as one unit.

This unitwith 6 other letters is to be arranged.
= It becomes an arrangementof 7 things which can be donein "Pzi.e., 7! ways and

3 vowels can be arranged among themselves in 3Psi.e., 3! ways.
=~ Total number of ways in which the word can be formed= 7! x 3! = 30240
~ 30240 words can be formed if vowels are always together.

Exercise 6.3 | Q 6. (ii) | Page 81
Determine the number of arrangements of letters of the word ALGORITHM if no two
vowels are together.

A word is to be formed using the letters of the word ALGORITHM.
There are 9 letters in the word ALGORITHM.

When consonants are at even positions:
There are 4 even places and 6 consonantsin the word ALGORITHM.
1st, 2nd 3rd 4t even places are filledin 6, 5, 4, 3 way respectively.

~ The number of ways to fill four even places by consonants=6 x 5 x 4 x 3 =360
Remaining 5 letters (3 vowels and 2 consonants) can be arranged among themselves
in°Ps i.e., 5! ways.



=~ Total number of ways the words can be formed in which even place is occupied by
consonants

=360 x 5! =360 x 120 = 43200
~ 43200 words can be formed if even positions are occupied by consonants.

Exercise 6.3 | Q 6. (iii) | Page 81
Determine the number of arrangements of letters of the word ALGORITHM if
consonants are at even positions.

A word is to be formed using the letters of the word ALGORITHM.
There are 9 letters in the word ALGORITHM.

When consonants are at even positions:
There are 4 even places and 6 consonantsin the word ALGORITHM.
1st, 2nd 3rd 4t even places are filledin 6, 5, 4, 3 way respectively.

~ The number of ways to fill four even places by consonants=6 x 5 x 4 x 3 =360
Remaining 5 letters (3 vowels and 2 consonants) can be arranged among themselves
in°Psi.e., 5! ways.

=~ Total number of ways the words can be formed in which even place is occupied by
consonants

=360 x 5! =360 x 120 = 43200
~ 43200 words can be formed if even positions are occupied by consonants.
Exercise 6.3 | Q 6. (iv) | Page 81

Determine the number of arrangements of letters of the word ALGORITHM if O is the
firstand T is the last letter.

SOLUTION
A word is to be formed using the letters of the word ALGORITHM.

There are 9 letters in the word ALGORITHM.

When beginning with O and ends with T:
All the letters of the word ALGORITHM are to be arranged among themselves such that
arrangementbegins with O and ends with T.

7 letters other than O and T can be filled between O and T in "P7i.e., 7! ways = 5040
ways.
=~ 5040 words beginning with O and ending with T can be formed.



Exercise 6.3 | Q 7 | Page 81

In a group photograph, 6 teachers are in the first row and 18 students are in the second
row. There are 12 boys and 6 girls among the students. If the middle position is
reserved for the principal and if no two girls are together, find the number of
arrangements.

SOLUTION

In the first row, the middle seat is fixed for the principal.

Also first row, 6 teachers can be arranged among themselves in 6Psi.e., 6! ways.

In the second row, 12 boys can be arranged among themselves in 12P12i.e., 12! ways.
13 gaps are created by 12 boys, in which 6 girls are to be arranged. together which can
be done in 13Ps ways.

=~ total number of arrangements

= 6! x 12! 1 13P¢ .....[lusing Multiplications Principle]

13!
(13 — 6)!

13!
6! % 12! x —
i

= 6! x 12! %

6! x 12! x 13! B 12113!
Tx6 T
Exercise 6.3 | Q 8. (i) | Page 81

Find the number of ways letters of the word HISTORY can be arrangedif Y and T are
together.

SOLUTION

There are 7 letters in the word HISTORY

When Y’ and ‘T are together.

Let us consider Y’ and ‘T’ as one unit

This unitwith the other5 letters is to be arranged.

= The number of arrangements of one unitand 5 letters = 5P¢ = 6!

Also, ‘Y’ and ‘T’ can be arranged among themselves in 2Pz i.e., 2! ways.

=~ Total number of arrangements when Y and T are always together = 6! x 21 = 720 x 2
= 1440

~ 1440 words can be formed if Y and T are together.

Exercise 6.3 | Q 8. (ii) | Page 81

Find the number of ways letters of the word HISTORY can be arrangedif Y isnextto T.



There are 7 letters in the word HISTORY
When ‘Y’ is nextto ‘T
Let ustake this (Y’ nextto ‘T’) as one unit.

This unitwith 5 other letters is to be arranged.
= The number of arrangements of 6 letters and one unit= %P6 = 6!

Also ‘Y’ hasto be always nextto ‘T'.
So they can be arranged in 1 way.

~ Total number of arrangements possible when Yisnextto T = 6! x1 =720
~ 720 words can be formed if Y is nextto T.
Exercise 6.3 | Q 9| Page 81

Find the number of arrangements of the letters in the word BERMUDA so that
consonants and vowels are in the same relative positions.

There are 7 letters in the word “BERMUDA” out of which 3 are vowels and 4 are
consonants.

If relative positions of consonants and vowels are not changed.

3 vowels can be arranged among themselves in 3Psi.e., 3! ways.

4 consonants can be arranged among themselves in 4Pasi.e., 4! ways.

~ Total no. of arrangements possible if relative positions of vowels and consonants are

notchanged=4!x 3! =24 x 6 =144
Exercise 6.3 | Q 10. (i) | Page 81

Find the number of 4-digit numbers that can be formed usingthe digits 1, 2, 4, 5, 6, 8 if
digits cannotbe repeated.
SOLUTION

A 4 differentdigit numberisto be made from the digits 1, 2, 4, 5, 6, 8 withoutrepetition
of digits.
=~ 4 differentdigits are to be arranged from 6 given digits which can be done in 6P4

6! 6 x5 x4x3x2!
(6—4) 2!

~. 360 four-digit numbers can be formed if the repetition of digits is not allowed.

= 360 ways



Exercise 6.3 | Q 10. (ii) | Page 81
Find the number of 4-digit numbers that can be formed usingthe digits 1, 2, 4, 5, 6, 8 if
digits can be repeated.

SOLUTION

A 4-digit numberis to be made from the digits 1, 2, 4, 5, 6, 8 such thatdigits can be
repeated.

~ Unit’s place digit can be filled in 6 ways.

10’s place digitcan be filled in 6 ways.

100’s place digit can be filled in 6 ways.

1000’s place digit can be filled in 6 ways.

= total number of numbers=6 x 6 x 6 x 6 = 64 = 1296

~ 1296 four-digitnumbers can be formed if repetition of digits is allowed.

Exercise 6.3 | Q 11| Page 81
How many numbers can be formed usingthe digits 0, 1, 2, 3, 4, 5 withoutrepetition so
that the resulting numbers are between 100 and 10007

SOLUTION

A number between 100 and 1000 is a 3 digit number and is to be formed from the digits
0,1, 2,3, 4,5, withoutrepetition of digits.

~ 100’s place digit must be a non-zero number which can befilled in 5 ways.

10’s place digits can be filled in 5 ways.

Unit's place digit can be filled in 4 ways.

~ Total number of ways the number can be formed =5x 5 x4 =100

~ 100 numbers between 100 and 1000 can be formed.

Exercise 6.3 | Q 12. (i) | Page 81
Find the number of 6-digit numbers using the digits 3, 4, 5, 6, 7, 8 without repetition.
How many of these numbers are divisible by 5?

SOLUTION

We have to form 6 digit numbers using the digits 3, 4, 5, 6, 7, 8 withoutrepetition.
Total number of ways of arranging 6 digits in six places = %Ps = 6!
=6x5x4x3x2x1=720ways

Here, the numberis divisible by 5. So it will have the digit5 in the unit's place.
Hence, the unit's place can be filled in 1 way.

The other five places can be filled in by the remaining 5 digits

(Since repetition is not allowed) in °Ps = 5! Ways.

Total number of ways in which numbers divisible by 5 can be formed = 1 x 5! = 120

Exercise 6.3 | Q 12. (ii) | Page 81
Find the number of 6-digit numbers using the digits 3, 4, 5, 6, 7, 8 without repetition.
How many of these numbers are notdivisible by 5?



A number of 6 differentdigitsis to be formed from the digits 3, 4, 5, 6, 7, 8 which can be
donein ®Ps

i.e., 6! = 720 ways

If the numberis notdivisible by 5, then

Unit's place can be any digitfrom 3, 4, 6, 7, 8 which can be selected in 5 ways.

Other 5 digits can be arranged in °Psi.e., 5! ways

=~ Total number of ways in which numbers notdivisible by 5 can be formed =5 x 51=5
x 120 = 600

Exercise 6.3 | Q 13. (i) | Page 81
A code word is formed by two distinct English letters followed by two non-zero distinct
digits. Find the number of such code words.

SOLUTION
There are total of 26 alphabets.

A code word contains 2 English alphabets.

-, 2 alphabets can be filled in 2P,

26! 26 x 25 x 24!
= 26— 2)! = 24! = 650 way

Also, alphabets to be followed by two distinct non-zero digits from 1 to 9 which can be filled in

9! 9 x 8 xT!
9P2 = _ JxoX = 72 ways
(9 —2)! 7!

. Total number of a code words = 650 x 72 = 46800

Exercise 6.3 | Q 13. (ii) | Page 81
A code word is formed by two distinct English letters followed by two non-zero distinct
digits. Find the number of such code words that end with an even digit.

There is a total of 26 alphabets.

A code word contains 2 English alphabets.

-, 2 alphabets can be filled in 2P,

26! 26 x 25 x 24!
= — X i = 650 way
(26 — 2)! 24!

For a code word to end with an even integer, the digitin unit's place should be an even
number between 1 to 9 which can befilled in 4 ways.
Also, 10’s place can be filled in 8 ways.



=~ Total number of a code words = 650 x 4 x 8 = 20800 ways
~ 20800 codewords end with an even integer.

Exercise 6.3 | Q 14 | Page 81
Find the number of ways in which 5 letters can be posted in 3 post boxes if any number
of letters can be posted in a post box.

There are 5 letters and 3 post boxes and any number of letters can be posted in all

three post boxes.
~ Each letter can be posted in 3 ways.
=~ Total number of ways in which 5 letters can be posted =3 x 3 x 3 x 3 x 3 =243

Exercise 6.3 | Q 15. (i) | Page 81
Find the number of arranging 11 distinct objects taken 4 at a time so that a specified

object always occurs.

There are 11 distinct objects and 4 objects are arranged at a time.
The number of permutations of n distinct objects, taken r at a time, when one specified
object will always occur is

r X{n_ll P{r—lj
Here,r=4,n =11
.. The number of permutations of 4 out of 11 objects when a specified object occurs.
=4 xID P, ) =4x""Py
10!
= 4 - —
(10 — 3)!

10 x 9 x 8 x T!
T!

= 2880

~ There are 2880 permutations of 11 distinctobjects, taken 4 at a time, in which one
specified object always occurs.

Exercise 6.3 | Q 15. (ii) | Page 81
Find the number of arranging 11 distinct objects taken 4 at a time so that a specified

object never occurs.



There are 11 distinct objects and 4 objects are arranged at a time.

When one specified object does not occur than 4 things are to be arranged from the
remaining 10 things, which can be done in 1°Psways

=10 x 9 x 8 x 7 ways

= 5040 ways

~ There are 5040 permutations of 11 distinctobjects, taken 4 at a time, in which one
specified object never occurs.

EXERCISE 6.4 [PAGES 82 - 83

Exercise 6.4 | Q 1. (i) | Page 82

Find the number of permutations of letters of the following word: DIVYA

The word DIVYA has5 letters, all are different.

Hence, the number of distinct permutations of the letters
=n!

= 5!

=5x4x3x2x1

=120 ways

Exercise 6.4 | Q 1. (ii) | Page 82
Find the number of permutations of letters of the following word: SHANTARAM

SOLUTION

The word SHANTARAM has 9 letters of which ‘A’ isrepeated 3 times and the rest all
are different.

Hence, the number of permutations

n!

p!

9!

31

_ 9x8xTx6xb5Hx4x3!
3!

= 60480



Exercise 6.4 | Q 1. (iii) | Page 82
Find the number of permutations of letters of the following word: REPRESENT

SOLUTION

The word REPRESENT has 9 letters of which ‘E’ isrepeated 3 times, ‘R’ is repeated 2
times, and the rest all are different.
~ The number of distinct permutations

n!

plq!
9!
3121
Ox8xTxb6xbHx4d
2

30240

Exercise 6.4 | Q 1. (iv) | Page 82
Find the number of permutations of letters of the following word: COMBINE

SOLUTION

There are 7 distinctletters in the word COMBINE which can be arranged among
themselvesin

=n!

=7!

=7Tx6%x5%x4%x3x%x2x1

= 5040 ways

Exercise 6.4 | Q 2| Page 82
You have 2 identical books on English, 3identical books in Hindi, and 4 identical books
on Mathematics. Find the number of distinctways of arranging them on a shelf.

SOLUTION

There are total of 9 books to be arranged on a shelf.

Out of these 9 books, 2 books on English, 3 books on Hindi,and 4 books on
Mathematics are identical.

~ Total number of distinctarrangements



9!
" 213141
_9Ix8xTx6x5x4l
- 2% 3 x2xA4l
=9 xd =7 x5
= 1260

. In 1260 distinct ways the books can be arranged on a shelf.

Exercise 6.4 | Q 3. (i) | Page 82

A coin is tossed 8 times. In how many ways can we obtain 4 heads and 4 tails?

A coin is tossed 8 times. All heads are identical and all tails are identical.
8!
We can obtain 4 heads and 4 tails in ——
414!

_8><?’><6><5><4!
(A% 3x2x1)4!

=2x7x5
= 70 ways

.. In 70 different ways, we can obtain 4 heads and 4 tails
Exercise 6.4 | Q 3. (ii) | Page 82
A coin is tossed 8 times. In how many ways can we obtain at least 6 heads?

SOLUTION

A coin is tossed 8 times. All heads are identical and all tails are identical.
When at least 6 heads are to be obtained

~ Outcome can be (6 heads and 2 tails) or (7 heads and 1 tail) or (8 heads)
~ Number of ways in which itcan be obtained



8! 8 8l
AT
~ 8 %7

+8+1

286 +8 +1
7
~. In 37 different ways we can obtain at least 6 heads.

I
L

Exercise 6.4 | Q 4 | Page 82
A bag has 5 red, 4 blue,and 4 green marbles. If all are drawn one by one and their

colours are recorded, how many differentarrangements can be found?

SOLUTION
There are total of 13 marbles in the bag.

Out of these 5 are Red, 4 Blue, and 4 are Green marbles. All balls of the same colour
are taken to be identical.

13!

. Required number of arrangements = ——
514141

Exercise 6.4 | Q5| Page 82
Find the number of ways of arranging letters of the word MATHEMATICAL. How many

of these arrangements have all vowels together?

SOLUTION

There are 12 letters in the word MATHEMATICAL in which ‘M’ repeats 2 times, ‘A’
repeats 3 times and ‘T repeats 2 times.

12!
213121

=~ Total number of arrangements =

5!
When all the vowels i.e., "A", 'A", 'A" 'E', 'I' are to be kept together Number of arrangements of these vowels = g

ways.
Let us consider these vowels together as one unit.

This unit is to be arranged with 7 other letters in which ‘M’ and 'T' repeated 2 times each.
8!

. Number of arrangements = ——
212!
81 x 5!

212131

=~ Total number of arrangements =

Exercise 6.4 | Q 6. (a) | Page 82



Find the number of different arrangements of letters in the word MAHARASHTRA. How
many of these arrangements have letters M and T nevertogether?

SOLUTION

Total number of letters in the word MAHARASHTRA =11
The letter ‘A’ is repeated ‘4’ times.

The letter ‘H’ is repeated twice.

The letter ‘R’ is repeated twice.

11!
- Number of arrangements =
41212!
Other than M and T. there are 9 letters in which A repeats 4 times, H repeats twice, R repeats twice
9!
The number of arrangements of the letter =
412121

These 9 letters create 10 gaps in which M and T are to be arranged

The number of the arrangement of M and T = 10p,
91 x'° P,

- Total number arrangement having M and T never together = 412121

Exercise 6.4 | Q 6. (b) | Page 82
Find the number of differentarrangements of letters in the word MAHARASHTRA. How

many of these arrangements have all vowels together?

Total number of letters in the word MAHARASHTRA =11
The letter ‘A’ is repeated ‘4’ times.
The letter ‘H’ is repeated twice.
The letter ‘R’ is repeated twice.
11!
412121

Here, all vowels are together. The given word has 4 vowels A, A, A, A.

. Number of arrangements =

We consider 4 vowels together as a single letter, say G.
We have 8§ letters G, M, H, R, S, H, T, R of which R and H are repeated 2 times each.

The number of ways of arranging 8 letters

8!
~ 2m

Al



4!
After this is done, 4 vowels (in which A is repeated 4 times) can be arranged in E: 1 way.

]l

~. The number of arrangements in which the vowels are together = —glél

Exercise 6.4 | Q 7 | Page 82
How many differentwords are formed if the letter R is used thriceand letters Sand T
are used twice each?

When R is used thrice, S is used twice and T is used twice,

. Total number of letters available = 7, of which S and T repeat 2 times each, R repeats 3 times.

7!
. Required number of arrangements = ——
212131
76 x5 x4 x3!

2x1x2x1x3!
=7 xbBx5
=210
=~ 210 different words can be formed with the letter R is used thrice and letters S and T are used twice each.

Exercise 6.4 | Q 8| Page 83
Find the number of arrangements of letters in the word MUMBAI so that the letter B is

always nextto A.

There are 6 letters in the word MUMBAI.

These letters are to be arranged in such a way that B is always next to A.

Let us considerthe AB as one unit. This unitwith the other 4 letters in which M repeats
twice, is to be arranged.

~ Total number of arrangements when B is always nextto A.

5!
"ol
5 x4 x3x2
2!
= 60

Exercise 6.4 | Q 9| Page 83
Find the number of arrangements of letters in the word CONSTITUTION that begin and

end with N.



There are 12 letters in the word CONSTITUTION, in which ‘O’,‘N’, ‘I repeat two times
each, ‘T’ repeats 3 times.

The arrangementstarts and ends with ‘N’, 10 letters other than N can be arranged
between two N, in which ‘O’ and ‘I’ repeat twice each and ‘T’ repeats 3 times.

=~ Total number of arrangements with the letter N at the beginning and atthe end =
10!

21213!
Exercise 6.4 | Q 10 | Page 83

Find the number of differentways of arranging letters in the word ARRANGE. How
many of these arrangements the two R’s andtwo A’s are nottogether?

The word ARRANGE has 7 letters of which Aand R are repeated 2 times.
~ The number of ways of arranging letters of the word

7!
21
(Tx6x5x4x3x2)!
212!
= 1260
= 1260

Here, we have to find the number of arrangements in which two R’s nor A’s are
together.

A: set of words having 2A together
B: set of words having 2R together

Number of words having both A and both R not together
=1260-n(AUB)
=1260-[n(@)+n(B)-n(ANB)]....... (i)

n(A) = number of ways in which (AA)R, R, N, G, E are to be arranged



6!

- n(A) = o 360

n(B) = number of ways in which (RR), A, A, N, G, E are to be arranged
6!

. _ =2

- n(B) = o - 360

n(A n B) = number of ways in which (AA), (RR), N, G, E are to be arranged
~nfAnB)=5=120
Substituting n(A), n(B), n(A n B) in (i), we get
Number of words having both A and both R not together
= 1260 - [360 + 360 - 120]
= 1260 - 600
= 660
Exercise 6.4 | Q 11 | Page 83
How many distinct5 digitnumbers can be formed using the digits 3, 2, 3, 2,4, 5

SOLUTION
5 digit numbers are to be formed from 2, 3, 2, 3, 4, 5.

Case |: Numbers formed from 2, 2, 3,4, 50R 2, 3, 3,4, 5
5!
Number of such numbers = E x 2=5=120

Case II: Numbers formed from 2, 2, 3, 3 and any one of 4 or 5
5!

Number of such numbers = 2120 x 2 =60

Required number = 120 + 60 = 180

- 180 distinct 5 digit numbers can be formed using the digit 3, 2, 3, 2, 4, 5.

Exercise 6.4 | Q 12 | Page 83
Find the number of distinctnumbers formed using the digits 3, 4, 5, 6, 7, 8, 9, so that
odd positions are occupied by odd digits.

A numberis to be formed with digits 3, 4, 5, 6, 7, 8, 9 such thatodd digits always
occupy the odd places.

There are 4 odd digitsi.e. 3, 5, 7, 9.
They can be arranged at 4 odd places among themselves in 4! ways = 24 ways



3 even places of the number are occupied by even digits (i.e. 4, 6, 8).
~ They can be arranged in 3! ways = 6 ways

=~ Total number of arrangements = 24 x 6 = 144
~ 144 numbers can be formed so that odd digits always occupy the odd positions.

Exercise 6.4 | Q 13 | Page 83
How many different 6-digitnumbers can be formed using digits in the number 6599427

How many of them are divisible by 2?

A 6-digit numberis to be formed using digits of 659942, in which 9 repeats twice.

6!
.. Total number of arrangements = 5
6 x5 x 4 x3x2!

21

= 360
- 360 different 6-digit numbers can be formed.
For a number to be divisible by 2,

Last digits can be selected in 3 ways
5!

Remaining 5 digits in which, 9 appears twice are arranged in 51 ways
». Total number of arrangements
5!
= — x3=180
2!
- 180 numbers are divisible by 2.

Exercise 6.4 | Q 14 | Page 83
Find the number of distinctwords formed from letters in the word INDIAN. How many of

them have two N’s together?

SOLUTION

There are 6 letters in the word INDIAN in which Iand N repeat twice.
Number of differentwords that can be formed using the letters of the word INDIAN



6!
" 2121

_ﬁ><5><4><3><:2!
- 2 x 21
=180

. 180 different words can be formed with the letters of the word INDIAN.

When two N's are together.
Let us consider the two N's as one unit.
They can be arranged with 4 other letters in

H!
"2
x4 x3x2!

2!

= 60 ways
. 2 N can be arranged in 1 way
- Total number of arrangements = 60 x 1 = 60 ways

- 60 words are such that two N's are together

Exercise 6.4 | Q 15. (i) | Page 83
Find the number of differentways of arranging letters in the word PLATOON if the two

O’s are never together.

SOLUTION

When the two Q's are never together:
Let us arrange the other 5 letters first, which can be done in 5! = 120 ways.

The letters P, L, A, T, N create 6 gaps, in which O's are arranged.
6
P

. Two O's in 6 gaps can be arranged in 2—12 ways

6!
_ (6-2)
Ry ways




6 x b x 4!
—_— W
4 % 2 x1

3 x 5 ways

ays

15 ways

~. Total number of arrangements if the two O’s are never together = 120 x 15 = 1800

Exercise 6.4 | Q 15. (ii) | Page 83
Find the number of differentways of arranging letters in the word PLATOON if
consonants and vowels occupy alternate positions.

SOLUTION

When consonants and vowels occupy alternate positions:

There are 4 consonants and 3 vowels in the word PLATOON.

~ Atodd places, consonants occur and at even places, vowels occur.
4 consonants can be arranged among themselves in 4! ways

3 vowels in which O occurs twice and A occurs once.

3!
.. They can be arranged in o ways

~ Required number of arrangements if the consonants and vowels occupy alternate
positions

3!
=4l x —
21
3 x 2!
=4 %3 x2x
21
=72

EXERCISE 6.5 [PAGE 85

Exercise 6.5 | Q 1| Page 85
In how many differentways can 8 friends sit around a table?

SOLUTION

We know that ‘n’ persons can sit around a table in (n — 1)! ways
~ 8 friends can sitaround a table in 7! ways
=7x6x5%x4x3x2x1

= 5040 ways

~ 8 friends can sit around a table in 5040 ways.



Exercise 6.5 | Q 2| Page 85

A party has 20 participants and a host. Find the number of distinct ways for the host to
sit with them around a circular table. How many of these ways have two specified
persons on either side of the host?

A party has 20 participants.

All of them and the host (i.e., 21 persons) can be seated at a circulartable in (21 — 1)! =
20! ways.

When two particular participants are seated on either side of the host.

Host takes the chairin 1 way.

These 2 persons can sit on eitherside of the host in 2! ways

Once the host occupies his chair, it is nota circular permutation any more.

Remaining 18 people occupy their chairs in 18! ways.

-~ Total number of arrangements possible if two particular participants are seated on
either side of the host = 2! x 18!

Exercise 6.5 | Q 3. (i) | Page 85
Delegates from 24 countries participate in a round table discussion. Find the number of
seating arrangements where two specified delegates are always together.

Delegates of 24 countries are to participate in a round table discussion such thattwo
specified delegates are always together.

Let us considerthese 2 delegates as one unit.

They can be arranged among themselves in 2! ways.

Also, these two delegates are to be seated with 22 other delegates (i.e. total 23) which
can be donein (23 - 1)! = 22! ways

=~ Total number of arrangementif two specified delegates are always together

= 22! x 2!

Exercise 6.5 | Q 3. (ii) | Page 85
Delegates from 24 countries participate in a round table discussion. Find the number of
seating arrangements where two specified delegates are nevertogether.

SOLUTION

When 2 specified delegates are nevertogether then, the other 22 delegates can
participate in a round table discussion in (22 — 1)! = 21! ways.

~ There are 22 places of which any 2 places can be filled by those 2 delegates who are
nevertogether.

= Two specified delegates can be arranged in ?°P2 ways.

=~ Total number of arrangements if two specified delegates are never together



22!

= x 21!

(22 — 2)!

221
= — x 21!

20!
=22 x 21 x 21
=21 x 22 x 21!
=21 x 22!

Exercise 6.5| Q 4 | Page 85
Find the number of ways for 15 people to sit around the table so that no two

arrangements have the same neighbours.

SOLUTION

15 people can sitaround a table in (15 — 1)! = 14! ways.

Total number of arrangements = 14!

Now, the number of arrangements in which any person can have the same neighbours
on either side by clockwise or anticlockwise arrangements = 141/2!

~ The number of arrangements in which no two arrangements have the same
neighbours

1
141 » —
2
14!
21

Exercise 6.5| Q 5| Page 85
A committee of 20 members sits around a table. Find the number of arrangements that

have the presidentand the vice presidenttogether.

A committee of 20 members sits around a table.
But, Presidentand Vice-presidentsit together.



Let us considerthe Presidentand Vice-presidentas one unit.

They can be arranged among themselves in 2! ways.

Now, this unitwith the other 18 members of the committee is to be arranged around a
table, which can be donein (19 — 1)! = 18! ways.

~ Total number of arrangements possible if Presidentand Vice-presidentsit together =
18! x 2!

Exercise 6.5 | Q 6. (i) | Page 85
Five men, two women, and a child sit around a table. Find the number of arrangements
where the child is seated between the two women.

Five men, two women, and a child sit around a table.

Child is seated between the two women.

~ The two women can be seated on either side of the child in 2! ways.

Let us considerthese 3 (two women and a child) as one unit.

Also, these 3 are to seated with 5 men,

(i.e. total 6 units)which can be donein (6 — 1)! = 5! ways

~Total number of arrangementsiif the child is seated between two women = 5! x 2!

Exercise 6.5 | Q 6. (ii) | Page 85
Five men, two women, and a child sit around a table. Find the number of arrangements
where the child is seated between two men.

SOLUTION

Five men, two women, and a child sit around a table.
Here, the child is seated between 2 men.
Since there are 5 men, such a group can be formed in °P2

= 51/3!

=5x 4 =20 ways

Thus, there are 20 ways in which the child can be seated between 2 men.
We considerthe 2 men and the child between as one unit.

Also, we have 3 more men and 2 women.

Thus,we have 1 + 3 + 2 = 6 persons.

These 6 persons can be arranged around atable in (6 — 1)! = 5! — ways.
=~ Total number of required arrangements

=20 x 5!

=20x120

= 2400

Exercise 6.5| Q 7 | Page 85
Eightmen and six women sit around a table. How many of sitting arrangements will
have no two women together?



8 men can be seated around a table in (8 — 1)! = 7! ways.

There are 8 gaps created by 8 men’s seats.

~» 6 Women can be seated in 8 gaps in 8Ps ways

= Total number of arrangements so that no two women are together = 7! x 8Ps

Exercise 6.5| Q 8 | Page 85
Find the number of sitting arrangements for 3 men and 3 women to sit around a table so
that exactly two women are together.

SOLUTION

Two women sit together and one woman sits separately.

Woman sitting separately can be selected in 3 ways.

Other two women occupy two chairs in one way (as it is circular arrangement). They
can be seated on those two chairsin 2 ways. Suppose two chairs are chairs 1 and 2
shown in the figure. Then the third woman has only two options viz chairs 4 or 5.

~ Third woman can be seated in 2 ways. 3 men are seated in 3! ways

Required number=3 x 2 x 2 x 3!

=12x6

=72

Exercise 6.5 | Q 9| Page 85

Fourobjects in a set of ten objects are alike. Find the number of ways of arranging them
in a circular order.

There are 10 objects.
These 10 objects can be arrangedin a circularorder in (10 — 1)! = 9! ways.
~n=09!

Out of 10 objects, 4 are alike.

r=4

~ Required number of arrangements
n!

!
9!

41



Exercise 6.5 | Q 10 | Page 85
Fifteen persons sit around a table. Find the number of arrangements that have two
specified persons not sitting side by side.

SOLUTION
Since 2 particular persons can’tbe sitting side by side.
The other 13 persons can be arranged around the table in (13 - 1)! = 12!

13 people around atable create 13 gaps in which 2 person are to be seated
Number of arrangements of 2 person = 13P2

~ Total number of arrangements in which two specified persons not sitting side by side
= 12! x 13p3

=12x13x12
=13 x 12! x12
=12 x 13!

EXERCISE 6.6 [PAGES 89 - 90

Exercise 6.6 | Q 1. (i) | Page 89
Find the value of 1°C4

15C4

15!
411!
15 =% 14 = 13 % 12 »= 11!

4x3x2x1x11!
15 =% 14 % 13 x 12

4dx3x2x1
1365

Exercise 6.6 | Q 1. (ii) | Page 89

Find the value of 3Cy



SOLUTION

80! n!

80 n

Cy = (L o R
27 21(80 — 2)! ( ' :Mn—ﬂﬁ)

80!

~ 2178l

_ 80 x 79 x 78!
- 2% T8l
=40 % 79

= 3160

Exercise 6.6 | Q 1. (iii) | Page 89
Find the value of 1°Cy + 1505

15-{34 4+ 15-05 _ 1505 4 1504 _ 1505 4+ 1505_1

- 1605 R ['_' DCI' + HCI' — D+ICI]
= 4368

Exercise 6.6 | O 1. (iv) | Page 89

Find the value of EDCm — lgC]_ﬁ

SOLUTION

20 19
Cis — Cis

20! 19!
164! 16!3!
20 % 19! 19!

16! x 4 = 3! 1613!

19! [ 20 1
316! | 4




19!
31161 )
9!,
31(16)(15!)
19!
4(31)(15!)
19!
4115

19¢C,5 or 19¢, = 3876

Exercise 6.6 | ( 2. (i) | Page 89

Find n if "Py = n®Cy

ﬁPg = DﬁCg
6! 6!
S =n—
(6 —2)! 2!1(6 — 2)!
6! 6!
So— = ND—/——

4! 214!
n=2l=2x1=2

Exercise 6.6 | Q 2. (ii) | Page 89
Find n if 2°Cj : "Cy = 52:3



Cy 52
iC, = 3
_ (2n)! _ n! 52
3(2n—3)! ~ 2(m—2)! 3
_ (2n)! y 2ln—2)! 52
31(2n — 3)! n! 3
(2n)(2n — 1)(2n — 2)(2n — 3)! y 2!(n — 2)! 52
3 x 2!(2n — 3)! n(n—1)(n — 2)! 3
Mm@n-1x2(-1) 1 52
3 n(n—1) 3
42n—1) 52
A 3 - 3
n2n—1= 22 X 2
3 4
n2n—-1=13
~2n =14
n=7
Exercise 6.6 | Q 2. (iii) | Page 89

Find nif *Cp_5 = 84

SOLUTION

"Cp2 =84

n!
" (n—3)!n— (n—3)!
~n(n—1)(n—2)(n—3)! _
B (n—3)! x 3!

84



~nn=-1(n-2)=84x6
~nn=1n-2)=9x8x7

Comparing on both sides, we getn =9

Exercise 6.6 | Q 3 | Page 89
Find rif “Cyp : 10Cs,_4 = 143:10

M0y - 190y _y = 143:10
14! . 10! 143
T orl(14 _2r)!  (2r_4)1(14 20! 10
_ 14! L (r-a4 -2t 143
- 2r!(14 — 2r)! 10! 10
_ 14 x 13 x 12 x 11 x 10! L lr—4104—2) 143
©2r(2r —1)(2r — 2)(2r — 3)(2r — 4)!(14 — 2r)! 10! 10
14 x 13 x 12 x 11 143

“or(er_1)(2r—2)(2r—3) 10
s2r2r=1).(2r-2)(2r-3)=14x12 %10
LAr2r—=1).2r=2)(2r-3)=8x7xbx5
Comparing on both sides, we get

Lr=4

Exercise 6.6 | ( 4. (i) | Page 89

Find nand rif *P; =720 and "C,_; = 120



P, =720
2200
=720 ... |
(n—r)!
Also, "Cp_; = 120
n!
. = 120
(n—1)(n—n+r)!
|
S S 120 .....(i1)
(n—r)!

Dividing (i) by (ii), we get

(-1)! 720
r!{nnir}l! 120
~rlh =6
Lr=3

Substituting r = 3 in (i), we get

n!
W =720
n(n—1)(n —2)(n — 3)! .
(n — 3)!
~nin—=1Nn-2)=10x9x 8§
~n="10

Exercise 6.6 | Q 4. (ii) | Page 89
Find nand rif *C,_; : "C; : "C.q = 20: 35: 42



"Cr_q 1 "Cp : "Cryq = 20: 35: 42

. D.C . EC _ ﬁ

v r—1 - r — 35

_ n! . n! _ 4
(r—-1)!m—(r—1)] " rln-1)! 7

_ n! rir—1)! 4

S (r—-1D!n+1-1) : n! T

_ n! y r(r—1)!(n—1)! _ 4
C(r—=1)!(n+1-1)! n! 7

r(n —r)! 4

t-Dm-r+1) 7
dr=4n+1-r)
sAr=4n+ 4 - 4r
S Tir=4n+4 ()

Also, "C;:"C,_; = 35: 42

nc. 35
1Oy, 42
_ n! n! 5
rl(n—1)! - (m—r—1)(r+1)! "6
n! (m—r—1)r+1)! 5
" (n—r1)i! n! "6

S (n—r-Dix+1)! 5
T (m-1r)(n—-r—1)i! 6
r+1 5

n—r 6

Adn +4 =50 -6 ...[From (1}]



~n=10

S1r=4010) + 4 L...(1)

= 44

nr=4

Exercise 6.6 | @ 5 | Page 89

If "P; = 1814400 and "C,; = 45, find .

SOLUTION

BP, = 1814400

n! 0 n!

!

nPr

Il.
= 1814400  ..(I)

(n—r)!

n!
————— =45 il
rl(n —r)! W

Dividing (1) by (II),

n!

(n—r)! 1814400

nt 45
rl{n—r)!
~ort=40320
st =81

- r=8.

Exercise 6.6 | Q 6 | Page 89
f2C,_; = 6435,"C; = 5005,"C,.; = 3003, find "C;s



Given: "C,_; = 6435,"C; = 5005,"C,.; = 3003
"Cr 1 6435

nC, 5005

n!

n—(r—1)'(r—1)" 13 x 11 x 9 x5

{n_ﬂ:}!ﬂ 13 x 11 x7Txb
_ (n—7)lr! 9
m—r+)(r—1)! 7
_ (n—r)lr!(r —1)! 9
" (n—r+1)(n—7r)(r—1) 7
_ r 9
‘n—r+1 7
LAr=9n-9+9
soler—9n =9 (1)
Also,
iC 5005
nC,.; 3003
n!
(n—r)tr! 2 »x 1001
n! ~ 3 x 1001

[m—(r+1)]}{r+1)!
C(n—r—-1)i(r+1)!
- (n — 7r)lr!
C(a—r—1)Yr+1)rt 5
C(n—7r)(n—r—1)r 3
(r+1) 5

: (n—r) 3

5
3

S 3r+1)=5n-r1)



~L3r+ 3 =5n - 5r
~8r-5n=-3 .

Multiplying equations (I1), by 2 and
Subtracting equation (1) from (I1)

16r—10n=-6 (1)
1r—-9n =9 (1)
+ _
-n=-15

~n=15

Substituting n = 15 in equation (1)
16r—9(15) = 9

~ler—=135=9

~16r =144

144

16

“r=9

9! 9% 8 x 7T x6 x5!
'-rC5=gC5=

4151 4x3x2x1x5!

L TCs = 2C5 = 126.

Exercise 6.6 | Q 7 | Page 89
Find the number of ways of drawing 9 balls from a bag that has 6 red balls, 5 green

balls, and 7 blue balls so that 3 balls of every colourare drawn.

SOLUTION

Total numberof balls=6+5+7 =18

Number of red balls=6

Number of green balls=5

Number of blue balls=7

9 balls are to be drawn, 3 of each Colour,

No. of ways of drawing 3 red balls outof 6 red balls = 6Cs
Similarly, No. of ways of drawing 3 green balls out of

5 green balls = °Cs

No. of ways of drawing 3 blue balls out of



7 blue balls="Cs
= Total number of ways = 6C3 x °C3 x 'C3
6! 5! 7!
4 s

313! 312! 314!
120 20 210
= > >

6 2 6
= 7000

Exercise 6.6 | Q 8 | Page 89
Find the number 6f selecting a team of 3 boys and 2 girls from 6 boys and 4 girls.

SOLUTION

Number of boys = 6

= Number of ways of selecting 3 boys = 6C3

Number of girls = 4

= Number of ways of selecting 2 girls = 4C2

Hence, the number of ways of selecting a team of 3 boys and 2 girls
=6C3 x4C2

6! A
= 4
(6 —3)131 (4 — 2)12!
6! 41
~ 3131 ¢ 21

6 x5 x4x3] 9 43 x2!
(3 x2x1)3! (2 x 1)2!

= (5x4)x(2x3)

= (20) x (6)

= 120.

Exercise 6.6 | Q 9| Page 89
After a meeting, every participantshakes hands with every other participants. If, the
number of handshakes is 66, find the number of participants in the meeting.

SOLUTION

For shaking hands, minimum two persons are needed.

So, the total number of handshakes will be the same as the number of ways of selecting
2 persons from those who are present.

Let n be the number of members present at the meeting.



Then, the number of ways of selecting any 2 persons from them = "C2
Now, in all 66 handshakes were exchanged.
~"C2 =66

_ nl
 (n—2)12!
nx(n—1)x(n—2)!
' (n —2)!
~nn-=1) =132
~nn=1=12x11
~n=12 .lorn—-1=11)
. The number of participants in the meeting = 12.

=bbx 2

Exercise 6.6 | Q 10 | Page 90
If 20 points are marked on a circle, how many chords can be drawn?

SOLUTION

To draw a chord of a circle, we need two points lying on the circle.
There are 20 points on the circle.
= We can draw 20C2 chords of the circle.

20!
(20 — 2)12!
_ 20!
18121
_20% 19
2

=190
190 chords can be drawn.

Exercise 6.6 | Q 11.1 | Page 90
Find the number of diagonals of an n-shaded polygon. In particular, find the number of

diagonalswhen:n =10

SOLUTION

Two points are needed to draw a segment.
A polygon of n sides has n vertices.



So, in a polygon of n sides, there will be

nCz2segments, which include its sides and diagonals both.

Since the polygon has n sides, the number of its diagonalsis "C2—n
Here, n=10

= The number of diagonals = 1°C2 - 10

10!
(10 — 2)12!
10 x 9
= ——= 10
2
= 45-10

= 35.

Exercise 6.6 | Q 11.2 | Page 90
Find the number of diagonals of an n-shaded polygon. In particular, find the number of
diagonalswhen:n =15

SOLUTION

Two points are needed to draw a segment.

A polygon of n sides has n vertices.

So, in a polygon of n sides, there will be

NCz2segments, which include its sides and diagonals both.

Since the polygon has n sides, the number of its diagonalsis "C2—n
Here, n=15

= The number of diagonals = 1°C2 - 15

15!
(15 — 2)12!
15 x 14

= ——— — 15
2

105-15
= 90.

Exercise 6.6 | Q 11.3 | Page 90
Find the number of diagonals of an n-shaded polygon. In particular, find the number of
diagonalswhen:n =12

SOLUTION

Two points are needed to draw a segment.
A polygon of n sides has n vertices.



So, in a polygon of n sides, there will be

nCz2segments, which include its sides and diagonals both.

Since the polygon has n sides, the number of its diagonalsis "C2—n
Here, n =12

= The number of diagonals = 12C2 - 12

12
(12 —2)12!
C12x 11

= -
= 66— 12

= 54,

12

Exercise 6.6 | Q 12 | Page 90
There are 20 straightlinesin a plane so that no two lines are parallel and no three lines
are concurrent. Determine the number of points of intersection.

SOLUTION

Two coplanarlines which are not parallel intersect each other in a point.
There are 20 straight lines, no two of them 'are parallel and no three of them are

concurrent.
So, the number of points of intersection

= 20C2
20!
(20 — 2)12!
20!

18121
20 x 19

2
=190
190 points of intersection.

Exercise 6.6 | Q 13.1 | Page 90

Ten points are plotted on a plane. Find the number of straight lines obtained by joining
these pointsif: No three points are collinear



To draw a line, two points are needed.
There are 10 pointsin a plane such thatno three of them are collinear.
Hence, the number of lines formed 1°C2

10!
(10 — 2)12!
_10x9
2
=5x9
= 45

45 straight lines are obtained if no three points are collinear.

Exercise 6.6 | Q 13.2 | Page 90
Ten points are plotted on a plane. Find the number of straight lines obtained by joining
these pointsif: Four points are collinear.

SOLUTION

To draw a line, two points are needed.

There are 10 pointsin a plane such thatfour points are collinear.
If no three of the given 10 points are collinear,

we will get 19C2 lines. But4 points are collinear.

So, we will not get “C2 lines from these points. Instead,

we get only one line containing the 4 points.

~ Number of straight lines formed

- 0¢, 4c,

_ 10><9+4><3+1
2 3

=45-6 + 1

= 40

40 straight lines are obtained if four points are collinear.

Exercise 6.6 | Q 14.1 | Page 90

Find the number of triangles formed by joining 12 points if: no three points are collinear



SOLUTION
There are 12 points in a plane.

Mo three of them are collinear.

We need three non-collinear points to 'form a triangle.

~. The number of triangles formed '2C;

12!
(12 — 3)!3!
12 x11x10
3 x2
= 220.

Exercise 6.6 | Q 14.2 | Page 90
Find the number of triangles formed by joining 12 points if: four points are collinear.

SOLUTION

There are 12 points 1n a plane of which four points are collinear.

If no three points are collinear, we will get 1003 triangles. Since four points are collinear,
the number of triangles will reduce by 403.

~ The number of triangles formed

:1203_403

_ 990 4 %3 x2
3 =2

=220-4

= 216.

Exercise 6.6 | Q 15| Page 90

A word has 8 consonants and 3 vowels, How many distinctwords can be formed if 4
consonants and 12 vowels are chosen?

There are 3 consonants and 3 vowels.
So, 4 consonants and 2 vowels can be selected in 8Ca X 3C2ways.
Now, 8C4 X 3C2



_(BxT7Tx6x5) (3x2x1)
. (4x3x2) * (2 x 10)

=35x2x3

=210

Thus, there are 210 groups consisting of 4 consonants and 2 vowels.
We need to form different words from these 210 groups.

Now, each group has 6 letters.

These 6 letters can be arranged amongst themselves m 6! Ways.

». The number of required words
= (210) x 6!

= (210) x 720

= 151,200.

EXERCISE 6.7 [PAGE 90

Exercise 6.7 | G 1 | Page 90
Find n if DCB = “Clg

SOLUTION

We have "Cg = "Cjs
But, "C1o = "Cp_12 ...(". "C, ="C,_1)
A RCB == HCE_]_Q

n8=n-12
~8+12=n
n20=n
~on =20

Exercise 6.7 | O 2 | Page 90
Find n, if 2Cap = 2 Capys



We have 2303,1 = 2302n+3

~3n=2n+3 (= NC, then x = y)
~3n-2n=3
son=3.

Exercise 6.7 | Q 3 | Page 90

Find n, if ' Cen = 'C 24 5)
SOLUTION

We have 21{35,1 = EIC{HE_E},
nbn=n2 +5

nZ—6n+5=0
S n=5)Mm-1)=0
|g n= 5r ElCﬁn = 21(33[]
Which is possible,
- n =5 is discarded.
Also *'Cgp = 1Cy2,5)
21Co1_6n = *'Cluzys)
an?+6n-16=0
~n+8=00rn-2=0

~h=—-8orn=2
ButneN
sh=2.

Exercise 6.7 | Q 4 | Page 90

Find n, if 22C,_; = 22C,1



2C, 1 ="Crpn

But *"C,_; = *Cap_, 11
2ﬂC?n—r+1 = EHCT'-F].
mZ2n-r+1=r+1
me2n=r+1+r-1
So2n = 2r

S =
Exercise 6.7 | O 5 | Page 90
Find n, if *Cy_s = 15
SOLUTION
HCD_Z = 15

n!
Cmn—(n—2)](n—2)!

n!

=15

o ————— =15
2!(n — 2)!

. n(n—1)(n — 2)! _
2 x (n—2)!

15

~nn—=1=15x%x2
~nn-=1)=30
~nn=1=6x5
~n=6 .forn-1=25)

Exercise 6.7 | Q & | Page 90

Find x if °P, = * C,



_ n! B nl

" (n—7)! _m(ﬂ—r)!r!
n! (n — 7)lr!

T (n—7r)! 8 n!

Exercise 6.7 | Q 7 | Page 90

Find rif 1Cy + 1105 + 206 + 0, = MO,

Use C, + "C,_; = ""'C,

SN, 10, 4 120 + B, = 40,

. (11(::4 n 1105) 4120, + Bo, = 40,
(1104 n 1105) 4120, 430, — 40,
2By 4 Ba, = 4,

Lo, 4

nr=T.

Exercise 6.7 | Q 8 | Page 90

: N-ra, + 170,
=

find the value of

™



4
Z 21—1‘04+1?05

r=1

— 2[]04 i 1904 4 IEC4 4 17{34 14 ITCE
— 2[]04 4 1904 14 15(}4 14 1EC5

— 2[]04 i 1904 14 19C5

— 2[]04 + 2[]05
_ 2 05
—
PR ]]Cr + nCr+]

=0,

Exercise 6.7 | Q 9.1 | Page 90

Find the differences between the largest values in the following: 1*C,. and '2C,



n . .
Use ~C,. has maximum value if,

n
(@) r = 2 when n is even

—1 1

(b)r = 1 ﬂrﬂ+ when n is odd
2 2

¢, and 2C,

, 14 14
Maximum value of **C, occurs at r = > =7
-~ Maximum value of **C, = C;

14 x13x12x11x10x9x8
B Txb6xbhx4dx3x2x1
= 3432

, 19 12

Maximum value of *“C, occurs at r = - =6

- Maximum value of 120, = lzCﬁ

12 x11x10x9x8x7
8xTxbxbhxdx3x2

= 924

. The difference between the maximum values of 1*C,. and 2C,

= 3452 - 924
= 2508.

Exercise 6.7 | O 9.2 | Page 90

Find the differences between the largest values in the following: B¢, and ®C,



Use *C, has maximum value if,
n .
(8)r = 2 when n is even

(b) r = n;l ﬂrﬂ—;l when n is odd

B0 and ®C,

12 14
Maximum value of 1*C, occurs at r = > =6 or r=— =7

- Maximum value of 130, = 13C;

_13><12><11><10><9><8
T 6xbhx4x3x2x1

= 1716

Maximum value DfEC,- occurs at r = 2 =6

- Maximum value of 3C, = 8C,

_8><7><6><5
4x3x2x1

= 70

-. The difference between the maximum values of *C,. and *C,
=17/16-70
= 16468.

Exercise 6.7 | Q9.3 | Page 90

Find the differences between the largest values in the following: 15¢, and 1C,



Use "C, has maximum value if,
n .
(@) r = 2 when n is even

(b) r = n;l Drﬂ—;_l when n is odd

150, and M'C,

14 16
Maximum value of *C, occurs at r = - =7 or r= 5 =8
- Maximum value of 1°C, = *C; = 1°Cj
15 x 14 x13x12x 11 x10x 9
TxGxbx4x3x2x1

= 6435

10 12
Maximum value of 1 C, occurs at r = 5 = 5 orr = - =6
- Maximum value of 1C,. = 11 C, = 14
11 x 10 x 9 x 8 x T

Axdx3Ix2x1

llCr _ ].1(35 _
= 462

~. The difference between the maximum values of 1*C,. and 'C,

= 6435 - 462
= 5973,

Exercise 6.7 | Q 10 | Page 90

In how many ways can a boy invite his 5 friends to a party so that at least three join the
party?



SOLUTION

The number of ways of inviting at least three friends from 5 friends
"Cy + °Cy + °Cy
5! 5!
+ +1
(b —3)131  (5—4)4!
h x4

= +5 +1
2x1

10 + 16
= 16.

Exercise 6.7 | Q 11 | Page 90

A group consists of 9 men and 6 women. A team of 6 is to be selected. How many of
possible selections will have at least 3 women?

SOLUTION

Numberof men =9

Number of women = 6

Number of persons in the team = 6

A team of 6 persons consisting of at least 3 women can be formed as follows:
(I) 3women and 3 men or

(1) 4 women and 2 men or

(1) 5 women and 1 man or

(IV) 6 women

(I) 3 women and 3 men: The number of ways of forming the team

2503%:903
6 xh x4 }(QxSx?
Ix2x1 Ix2x1

20x 864
= 1680

(I) 4 women and 2 men: The number of ways of forming the team

= ﬁC4 X QC]_



6 x5 9 x8

2x1 : 2x1

15 % 36

= 540

(1) 5 women and 1 man: The number of ways of forming the team
=%Cs x °Cy

=6x9

= 54

(IV) & women: The number of ways of forming the team
=5

=1

». The total number of ways of forming the team

= 1680 + 540 + 54 + 1
= 2275,

Exercise 6.7 | Q 12 | Page 90

A committee of 10 persons is to be formed from a group of 10 women and 8 men. How
many possible committees will have at least 5 women? How many possible committees
will have men in majority?

Number of women = 10

Number of men = 8

Number of persons in the team = 10

A committee of 10 persons consisting of at least 5 women can be formed as follows:
(I) 5women and 5 men or

(1) 6 women and 4 men or

(1 7 women and 3 man or

(IV) 8 women and 2 man or

(V) 9women and 1 man or

(IV) 10 women

The number of ways of forming the committee:
(D 5women and 5 men



= 1[]05 * SCE

_1U><Q><8><7><6><5><4 8xTx6

%
Fxdx3x2x1 Ix2x1

=2x9x2x7)x(Bx7)

= 14112

(1) 6 women and 4 men

_ 1[]Cﬁ y 304
_10x9x8x7x8x7x6x5
C 4x3x2x1 4x3x2x1

=(5x2x3x Nx(2x7x5)
= 14700

(1) 7 women and 3 men

=100, x 3Cy

10 x 9 x 8 8 xT7x6
T 3x2x1  3x2x1
=5x3x)x(ExT)
= 6720

(IV) 8 women and 2 men

=10Cg x *Cy

10 x 9 8 x 7
" ax1 2x1
= (5x9)x(4x7)
= 1260

(V) 9 women and 1 men

=100y x *Cy

10 8
= — W —
1 1




= 80
(V1) 10 women

100,

=1

Hence, the number of ways of forming the required committee

= 14112 + 14700 + 6720 + 1260 + 80 + 1

= 36873

For men to be in majority, the committee should have 6 or more men.

Following are the possibilities:

(1) 6 men and 4 women or

(1) 7 men and 3 women or

(1) 8 men and 2 women

The number of ways of forming the committee:

(1) & men and 4 women
=%C x 1°Cy

_8><7x 10 <9 x 8 x 7T
1x2 1x2x3x4

= 5880

(1) 7 men and 3 Women

:SC?){ 1[]03
y 10 x 9 < 8
1x2x3

= 960
(1) 8 men and 2 women
= BCS * 1”09

10 x 9
1x2

=1 x



=45

Hence, number of ways of forming the required committee
= 5880 + 960 + 45

= 6885,

Exercise 6.7 | Q 13 | Page 90

A question paper has two sections, section | has 5 questions and section Il has 6
questions. A student must answer at least two questions from each section among 6
guestions he answers. How many differentchoices does the studenthave in choosing
guestions?

SOLUTION

A question paper has two sections.

Number of questionsin section 1 =5

Number of questionsin section Il =6

At least 2 questions have to be selected from each section and in all 6 questions are to
be selected.

This can be done as follows:

() 2 questions (outof 5) from section | and

4 questions (out of 6) from section Il are selected.
or (II) 3 questions from section | and

3 questions from section Il are selected.

or (Il) 4 questions from section | and

2 questions from section Il are selected.

Now, number of selectionsiin (I)

ZBCgXﬁCg
_ h x4 9 6 x b
2x1 2x1
=10 x 15
=150
Number of selections in (II)
==5Cg><503
_ Hh x4 y 6 x Hx
2x1 3x2x1
=10x 20

= 200



Number of selections in (lI1)
= =7C, x °Cy

6 x5

2x1

=hH x

=75

By addition principle, total number of required selections
=150 + 200 + 75

= 425.

Exercise 6.7 | Q 14 | Page 90

There are 3 wicketkeepers and 5 bowlers among 22 cricket players. A team of 11
players is to be selected so that there is exactly one wicketkeeper and at least 4
bowlers in the team. How many differentteams can be formed?

SOLUTION

Total number of cricket players = 22
Number of wicketkeepers = 3

Number of bowlers = 5
Remaining players = 14

A team of 11 players consisting of exactly one wicketkeeper and at least 4 bowlers can
be selected as follows

(D 1 wicketkeeper, 4 bowlers, 6 players
or (II) 1 wicketkeeper, 5 bowlers, 5 players

Now, number of selectionsin (1)



20p x °Cy x Mg
14 x 13 x 12 < 11 x 10 x 9

6xhxdx3Ix2x1
15 x 14 %13 x2x 11 x 3

4

3 XD x

45045

Number of selections in (lI)

=30 x °C;5 x MC;

14 % 13 % 12 x 11 x 10
hxdx3x2x1

=3 x1x

= 6006

By addition principle, total number of ways choosing a team of 11 players
= 45045 + 6006

= 51051

Exercise 6.7 | Q 15.1 | Page 90

Five students are selected from 11. How many ways can these students be selected if:
two specified students are selected

Number of students = 11

Number of studentsto be selected = 5

Here, 2 specified students are included.

So, we need to select 3 more students from the remaining 9 students.

This can be doneiin:



=90,

_9x8xT

S 3x2x1

= 84dways

. Number of required selections
=84 x1x1

= 84

Thus, 84 selections. can be made such .that 2 specified students are included.

Exercise 6.7 | Q 15.2 | Page 90
Five students are selected from 11. How many ways can these students be selected if:

two specified students are not selected.

SOLUTION

Number of students= 11

Number of students to be selected = 5
Here, 2 specified students are notincluded.

So, we need to select 5 students from the remaining 9 students.

This can be donein:

=90,
9 x8xTx6
4x3x2x1

126 ways

Thus, 126 selections can be made such that 2 specified students are not included.

MISCELLANEOUS EXERCISE 6 [PAGES 92 - 93]

Miscellaneous Exercise 6 | Q 1 | Page 92

Find the value of r{ﬁﬁCr_ﬁ) - 2P, 1 =30800:1



%P6 : *P.3 = 30800 : 1

. PPy _ 30800
. EL4Pr+3 1

561
~ (86-r—6)!

Hdl
(54—r—3)!

56! (54 — 7 — 3)!
X = 30800
(54 — r — 6)! 4!
56! (51 — r)!
g pt = 30800
(50 — r)! 54!
56 x 55 x 54! (51— r)(50 — 1)!
(50 — 1) 54!
30800
26 x DHd
~51-r=10
~r=51-10
=41

= 30800

= 30800

~51-r=

Miscellaneous Exercise 6 | Q 2 | Page 92

How many words can be formed by writing letters in the word CROWN in different
order?

SOLUTION

Five Letters of the word CROWN are to be permuted.
Number of differentwords = 5! = 120

Miscellaneous Exercise 6 | Q 3 | Page 92

Find the number of words that can be formed by using all the letters in the word
REMAIN. If these words are written in dictionary order, whatwill be the 40th word?

SOLUTION



There are 6 letters A, E, I, M, N, R
Number of words starting with A = 5!
Number of words starting with E = 5!

Number of words starting with | = 5!
Number of words starting with M = 5!
Number of words starting with N = 5!

Number of words starting with R = 5!
Total number of words = 6 x 5! = 720

Number of words starting with AE = 4! = 24 Number of words starting with AIE = 3! =6
Number of words starting with AIM = 3! = 6 Number of words starting with AINE = 2!

Total words=24+6+6 +2 =38
39th word is AINMER
40th word is AINMRE

~ Required number of numbers
= Total number of arrangements possible among these digits — number of arrangements
of 7 digits which begin with 0.

7! 6!
231 2131

Tx6xbx4dx3! 6x5x4x3!

2 x 3! 23

Txbx5x2-6x5x2
= 6x5x2(7-1)
=b0x6
= 360
~. 360 numbers that exceed one million can be formed with the digits 3, 2, 0, 4, 3, 2, 3.

Miscellaneous Exercise 6 | Q 4.1 | Page 92
Find the number of ways of distributing n balls in n cells. What will be the number of
ways if each cell must be occupied?

There are n balls and n cells

Every ball can be putin any of the n cells.
Number of distributions

=nXNx..xn

= (n)"



Miscellaneous Exercise 6 | Q 4.2 | Page 92
Find the number of ways of distributing n balls in n cells. What will be the number of
ways if each cell must be occupied?

SOLUTION

For filling firstcell, n balls are available.
First cellis filled in n ways.

Second cellis filled in (n — 1) ways

Third cell is filled in (n — 2) ways and so on.
nth cellis tilled in one way.

Required number

=n(hn-1)(n-2)...1

=n!

Miscellaneous Exercise 6 | Q 5 | Page 92

Thane is the 20t station from C.S.T. If a passenger can purchase aticket from any
station to any other station, how many differenttickets must be available at the booking
window?

SOLUTION

Taking CST as first station and Thane as 20", let us name CST as Ao next station as Al
and so on, Thaneis A2o

From station Ao, 20 differentjourneys are possible from station A1, 20 differentjourneys
are possible.

From station A2o, 20 differentjourneys are possible.

Total number of differenttickets of differentjourneys

=21x20

= 420.

Miscellaneous Exercise 6 | Q 6 | Page 92

English alphabethas 11 symmetric letters that appear same when looked at in a mirror.
These letters are A,H, I, M, O, T, U, V, W, X and Y. How many symmetric three letters
passwords can be formed usingthese letters?

SOLUTION

Number of 3 Letter passwords
=11p3

=11x10x9

= 990.

Miscellaneous Exercise 6 | Q 7 | Page 92

How many numbers formed using the digits 3, 2, 0, 4, 3, 2, 3 exceed one million?



A numberthat exceeds one million isto be formed from the digits 3, 2, 0, 4, 3, 2, 3.
Then the numbers should be any number of 7 digits which can be formed from these
digits.

Also among the given numbers 2 repeats twice and 3 repeats thrice.

Miscellaneous Exercise 6 | Q 8 | Page 92

Ten students are to be selected for a project from a class of 30 students. There are 4
studentswho wantto be together either in the project or notin the project. Findthe
number of possible selections.

SOLUTION
Case | Case ll
4 Studentsare in 4 Students are out

Number of ways = 26Cs Number of ways = 26C1o

Required number =26Ce + 26C10

Miscellaneous Exercise 6 | Q 9 | Page 92

A studentfinds 7 books of his interest, but can borrow only three books. He wants to

borrow Chemistry part Il book only if Chemistry Part | can also be borrowed. Find the
number of ways he can choose three books that he wants to borrow.

Chemistry Part | Chemistry Part |
borrowed not borrowed

Only one book from remaining 5 books  All three books borrowed from remaining 5

borrowed books
Number of selections Number of selections
=5C1=5 =5C3=10

Required Number=5+10=15

Miscellaneous Exercise 6 | Q 10 | Page 92
30 objects are to be divided in three groups containing 7, 10, 13 objects. Find the
number of distinct ways for doing so.



Required number = #¢; x ®Cy x ®Cyy
Similarly for box Il and IIL.

= n(A) + n(B) + n(C) = 3 x 2° . (iv)
If boxes | and Il remain empty

then all balls go to box Il

Similarly we would have two more cases.
~nANB)+nBnC)+n(CnA)

=3x15 (V)

, as all boxes
NANBNC) =0 ..vi
cannot be empty

Substitute from (iv), (v), (vi) to (iii) to get

NAUBUCQ) =3x2>-3x1°

=96-3

=93

Substitute n(A U B U C) and from (ii) to (i),
we get

Required number

=243 -93

= 150.

Miscellaneous Exercise 6 | Q 11 | Page 92
A student passes an examination if he secures a minimumin each of the 7 subjects.
Find the number of ways a studentcan fail.

SOLUTION

Every subject a student may pass or fail.

=~ Total number of outcomes

=27

=128

This numberincludes one case when the student passes in all subjects.
Required number

=128-1

=127.



Miscellaneous Exercise 6 | Q 12 | Page 92

Nine friends decide to go for a picnicin two groups. One group decidesto go by car and
the other group decides to go by train. Find the number of differentways of doing so if
there must be at least 3 friends in each group.

. Number of
Train Car
outcomes
No. of
. 6 'Cy
friends
4 5 °Cy
5 4 °’C,
6 3 9Ce

Required number = 9(?3 + 9(?4 + 9(?5 + QCE
= (PCa +7Cy) + (°Co +7C5) = 10y + 1°C

10! 10!
614! + A16!
=210 + 210

= 420.

Miscellaneous Exercise 6 | Q 13 | Page 93
Five balls are to be placed in three boxes, where each box can contain upto five balls.
Find the number of ways if no box is to remain empty.

Let boxes be named as |, II, I

Let sets A, B, C represent cases in which boxes|, II, Il remain empty

Then A U B U C represent the cases in which atleast one box remains empty.

Then we use method of indirectcounting

Required number = Total number of distributions—n(AuU B U C) ()
n(A U B U C) represent the number of undesirable cases

Total number of distributions

=3x3x3x3

=35

=243



NAAUBUC)=n(A)+nB)+n(C)-n(ANB)nnBNC)-=n(CNA)+nANBN
C) ...(iii)

In box | is empty then every ball has two places (boxes) to go.

Miscellaneous Exercise 6 | Q 14 | Page 93

A hallhas 12 lamps and every lamp can be switched on independently. Find the
number of ways of illuminating the hall.

SOLUTION

Every lamp is either ON or OFF.

There are 12 lamps

Number of instances = 212

This numberincludes the case in which all 12
lamps are OFF.

~ Required Number

=221

= 4095.

Miscellaneous Exercise 6 | Q 15 | Page 93

How many quadratic equations can be formed using numbersfromO, 2, 4,5 as
coefficients if a coefficient can be repeated in an equation.

SOLUTION

Let the quadratic equation be
ax?+bx+c=0,a#0

Coefficient Values Numbers of ways

a 2,4,5 3
b 0,2,4,5 4
o 0,2,4,5 4

Required number
=3x4x4
= 48.

Miscellaneous Exercise 6 | Q 16 | Page 93

How many six-digit telephone numbers can be formed if the first two digits are 45 and
no digit can appear more than once?



Let the telephone number be 45abcd

Number of ways to fill

a 8
b 7
c 6
d 5

Required number = 8P4 = 1680.

Miscellaneous Exercise 6 | Q 17 | Page 93
A question paper has 6 questions. How many ways does a studenthave if he wants to
solve at least one question?

SOLUTION

Every question is ‘'SOLVED’ or ‘NOT SOLVED’.

There are 6 question.

Number of outcomes = 26

This numberincludes the case when the student solves NONE of the question.

Required number

=261
=64-1
= 63.

Miscellaneous Exercise 6 | Q 18 | Page 93
Find the number of ways of dividing 20 objects in three groups of sizes 8, 7 and 5.

SOLUTION

Select 8 object out of 20 in 2°Cs ways

Select 7 object from remaining 12 in 12C7 ways and 5 objects form remaining 5
in °Cs ways

Required numberis = 2°Cs x 12C7 x °Cs

Miscellaneous Exercise 6 | Q 19 | Page 93
There are 8 doctors and 4 lawyersin a panel. Find the number of ways for selecting a
team of 6 if at least one doctor must be in the team.



SOLUTION

There are 8 doctors and 4 lawyers.

We need to select a team of 6 which contains atleast one doctor.

Since, there are only 4 lawyers any team of 6 will contain atleast two doctors.
Required number

_ licﬁ
= 924,

Miscellaneous Exercise 6 | Q 20 | Page 93
Four parallel lines intersect another set of five parallel lines. Find the number of distinct
parallelograms that can be formed.

SOLUTION

We need 2 lines from each set.
Required number

=4C2x°C2

=6x 10

= 60.



