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EXERCISE 17.1 PAGE NO: 17.8
1. Evaluate the following:
(i) "“Cs

(i) 2Cyo

(i) **C3s

(iv) ™C,

(v)

Solution:

(i) “Cs

Let us use the formula,
"C,=nl/rl(n —r)!

Sonow, valueofn=14andr=3
"C,=nl/rl(n—r)!
1Cy=141/31(14 - 3)!
=141/ (3! 11!)

= [14x13x12x111]/ (3! 11!)
= [14x13x12] / (3%2)

= 14x13x%2

= 364

(i) *Cy

Let us use the formula,

"C,=nl/rl(n-r)!
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So now, valueofn=12and r=10
"C,=nl/rl(n —r)!
2Cyo=12!/10!(12 — 10)!
=121/(10! 2!

=[12x11x10!] / (10! 2!)
=[12x11]/(2)

=6x11

=66

(i) *°Css

Let us use the formula,
"C,=nl/rl(n —r)!

So now, value of n=35and r=35
"C,=nl/rl(n—r)!

%Cgs = 35!/ 35!(35 — 35)!

= 35! /(35! 0!) [Since, 0! = 1]

=1

(iv) ™'C,

Let us use the formula,
"C,=nl/rl(n —r)!

So now, value of n =n+1andr=n
"C,=nl/rl(n —r)!

"1C, = (n+1)! / nl(n+1 — n)!

€IndCareer

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-17-combinations/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-17-combinations/

€IndCareer

= (n+1)!/ n!(11)
=(n+1)/1

=n+1

5 -
2.°C:
r=1
Let us use the formula,
1C,=nl/rl(n-r)!
>_,°C. = °Cy + °C, + °C3 + °C, + °Cs

5! 5! 5! 5! 5!

= G- + (5-2)12! + (5-3)3! + (5—4)'4! + (5-5)!5!
5! 5! 5! 5! 5!

= s a2 ol ols!

_ 5, 5x4_ 5x4 5 1
1 2x1 2x1 1 1

=5+10+-10+5+1
=31

2.1f "C,, = "C,, find the value of n.

Solution:

We know that if "C, = "C,, then one of the following conditions need to be satisfied:
(hp=q

(ifn=p+q

So from the question "C,, = "Cs, we can say that

12#5

So, the condition (ii) must be satisfied,

n=12+5
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.. The value of nis 17.

3.If"C, ="C,, find "°C,.

Solution:

We know that if "C, = "C,, then one of the following conditions need to be satisfied:
(ip=gq

(fn=p+q

So from the question "C, = "Cg, we can say that
4#6

So, the condition (ii) must be satisfied,
n=4+6

n=10

Now, we need to find "2C,,

We know the value of n so, '2C, = '2C,,
Let us use the formula,
"C,=nl/rl(n—r)!

So now, valueofn=12and r=10
"C,=nl/rl(n—r)!

2Cyo=12!/10!(12 — 10)!

=121/ (10! 2!)

=[12x11x10!] / (10! 2!)

=[12x11]/(2)

=6x11
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=66

.". The value of '*C,, = 66.

4.1f "C,, ="C,,, find 2C,.

Solution:

We know that if "C, = "C,, then one of the following conditions need to be satisfied:
(hp=gq

([jn=p+q

So from the question "C,, = "C,,, we can say that
10 #12

So, the condition (ii) must be satisfied,
n=10+12

n=22

Now, we need to find 2C,,,

We know the value of n so, 2°C, = 2C,,

Let us use the formula,

"C,=nl/rl(n —r)!

So now, value of n=23 and r =22
"C,=nl/rl(n—r)!

2BC,=23!7221(23 — 22)!

=231/ (22! 1)

= [23x221]/ (22!)
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.". The value of 2°C,, = 23.

5. If C, = 2*Cyy+ 3, find x.

Solution:

We know that if "C, = "C,, then one of the following conditions need to be satisfied:
(ip=gq

(ifn=p+q

So from the question *C, = #*C,,, 5, we can say that

Let us check for condition (i)

X=2x+3
2X —X=-3
Xx=-3

We know that for a combination "C,, r=0, r should be a positive integer which is not satisfied
here,

So, the condition (ii) must be satisfied,
24=x+2x+3

3x =21

x=21/3

x=7

.. The value of x is 7.

6. If °C, = "®C, . ,, find x.

Solution:

We know that if "C, = "C,, then one of the following conditions need to be satisfied:

el 11IUN\..adl CCI
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(ifn=p+q

So from the question '®C, = '8C, . ,, we can say that
X#FX+2

So, the condition (ii) must be satisfied,

18=x+x+2

18=2x+2
2x =18 -2
2x = 16

x = 16/2
=8

.". The value of x is 8.

7.1§°C;, ="°C, ., find r.

Solution:

We know that if "C, = "C,, then one of the following conditions need to be satisfied:
(Yp=q

(i)n=p+q

So from the question °*C;, = '°C,, 5, we can say that

Let us check for condition (i)

r=r+3
3r—r=3
2r=3
r=3/2
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We know that for a combination "C,, r=0, r should be a positive integer which is not satisfied
here,

So, the condition (ii) must be satisfied,
15=3r+r+3

15-3=4r

4r=12

r=12/4

=3

.. The value of ris 3.

8.If%C,-C3="C,, findr.

Solution:

To find r, let us consider the given expression,
8C,—C53=7C,

8C,=7C,+'C4

We know that "C, + "C,.,="*"'C,.,,

8C, =7"C,. 4

8C, = 8C;4

Now, we know that if "C, = "C,, then one of the following conditions need to be satisfied:
(hp=gq

(ifn=p+q

So from the question éC, = 8C;, we can say that

Let us check for condition (i)

elnu wdi CCI
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Let us also check for condition (ii)
8=3+r

r=>5

.. The values of ‘r’ are 3 and 5.
9.1f*C,: *C,_, =11: 5, find r.
Solution:

Given:

®C,."®C,_,=11:5
®C,/"C,_;=11/5

Let us use the formula,
"C,=nl/rl(n —r)!

15!
(15—r)r! 11
15!

[15—(r—1) Jlr—1)!
(16-r) _ 11
(15-r)ir 5

le-r 11

r
5(16 —r) = 11r
80 —5r=11r
80 = 11r + 5r
16r = 80

r=80/16
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10. If "*2Cg: "~2P, = 57: 16, find n.
Solution:

Given:

N*2C, 2P, =57: 16
n*2Cg/""?P,=571/16

Let us use the formula,

"C, =nl/rl(n —r)!

(m+z)!
Wiz _ 57
Enliziil.}! 16
n+2)(n-s) 57
(n—6)l(n—2)8! 16
m+2)n+1)nin-1) 57
a! = 16

[(n+2)! (n-6)!]/ [(n-6)! (n-2)! 8!] = 57/16

(n+2) (n+1) (n) (n-1)/ 8! = 57/16

(n+2) (n+1) (n) (n-1) = (57%8!)/ 16

(n+2) (n+1) (n) (n-1) = [19x3 x 8x7x6x5x4x3x2%1]/16
nN+2)(n+1)(nN)(n—=1)=21x20x%x19x 18

Equating the corresponding terms on both sides we get,
n=19

.. The value of nis 19.

EXERCISE 17.2 PAGE NO: 17.15

1. From a group of 15 cricket players, a team of 11 players is to be chosen. In how many
ways can this be done?

elllu&—dl =1 —] |
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Solution:

Given:

Number of players = 15

Number of players to be selected = 11
By using the formula,

"C,=nl/rl(n—r)!

*Cyy =151/ 111 (15 - 11)!

=151/ (111 4))

= [15%x14x13x12x111] / (11! 4!)

= [15%x14x13%12] / (4x3%2%1)

= 15x7%x13

= 1365

.. The total number of ways of choosing 11 players out of 15 is 1365 ways.

2. How many different boat parties of 8, consisting of 5 boys and 3 girls, can be made
from 25 boys and 10 girls?

Solution:

Given:

Total boys are = 25

Total girls are = 10

Boat party of 8 to be made from 25 boys and 10 girls, by selecting 5 boys and 3 girls.
So,

By using the formula,

"C,=nl/rl(n—r)!

e‘ll IVN\dil TCI
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%5C,s x °C,4 = 251/5!(25 — 5)! x 101/3!(10-3)!

=25!/(5!20!) x 101/(3! 7!)

= [25%24x23%x22x21x20!)/(5! 20!) x [10%x9x8x7!1]/(7! 3!)

= [25%x24x23%22x21]/5! x [10x9%8]/(3!)

= [25%24x23%22x%21]/(5%4x3x2%1) x [10x9x8]/(3x2x1)

= 5x2x23%11%21 x 5x3x8

=53130 x 120

= 6375600

.. The total number of different boat parties is 6375600 ways.

3. In how many ways can a student choose 5 courses out of 9 courses if 2 courses are
compulsory for every student?

Solution:
Given:
Total number of courses is 9

So out of 9 courses 2 courses are compulsory. Student can choose from 7(i.e., 5+2) courses
only.

That too out of 5 courses student has to choose, 2 courses are compulsory.
So they have to choose 3 courses out of 7 courses.

This can be done in 'C; ways.

By using the formula,

"C,=nl/rl(n—r)!

"Cy=7!13!(7-23)!

=71/(3!4))
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= [7x6x5%41] / (3! 41)
= [7x6x5] / (3x2x1)
= 7x5

=35

.". The total number of ways of choosing 5 subjects out of 9 subjects in which 2 are compulsory
is 35 ways.

4. In how many ways can a football team of 11 players be selected from 16 players? How
many of these will (i) Include 2 particular players? (ii) Exclude 2 particular players?

Solution:

Given:

Total number of players = 16
Number of players to be selected = 11
So, the combination is '°C,

By using the formula,
"C,=nl/rl(n—r)!

Cyy = 16!/ 111 (16 — 11)!

=16!/ (11! 5!)

= [16x15%x14%x13x12x111] / (11! 5!)
= [16x15%x14%x13%12] / (5%4x3%2x1)
=4x7x13%x12

= 4368

(i) Include 2 particular players?

It is told that two players are always included.

@*II IV\adl ©CI
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Now, we have to select 9 players out of the remaining 14 players as 2 players are already
selected.

Number of ways = "“C,

4Cy=141/9! (14 - 9)!

=141/ (9! 5!)

=[14%13%x12x11x10%9!] / (9! 5!)

= [14x13x12%x11x10] / (5%4x3%2x1)

= 7x13x11x2

= 2002

(ii) Exclude 2 particular players?

It is told that two players are always excluded.

Now, we have to select 11 players out of the remaining 14 players as 2 players are already
removed.

Number of ways = "“C,

“Cy = 1417111 (14 — 11)!

=141/ (111 3!)

= [14x13x12x11!] / (11! 3!)
=[14%x13%x12] / (3x2x1)

= 14x13x2

= 364

.. The required no. of ways are 4368, 2002, 364.

5. There are 10 professors and 20 students out of whom a committee of 2 professors and
3 students is to be formed. Find the number of ways in which this can be done. Further,
find in how many of these committees:
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(i) a particular professor is included.
(ii) a particular student is included.
(iii) a particular student is excluded.
Solution:

Given:

Total number of professor = 10

Total number of students = 20

Number of ways = (choosing 2 professors out of 10 professors) x (choosing 3 students out of 20
students)

= (1Cy) x (*Cy)

By using the formula,

"C,=nl/rl(n—r)!

°C, x 2C5 = 10!/2!(10 — 2)! x 20!/3!(20-3)!
=10Y/(2! 8!) x 201/(3! 171)

= [10x9x%8!]/(2! 8!) x [20x19x18%17!1]/(17! 3!)
= [10x9]/2! x [20%19x18]/(3!)
=[10%9]/(2x1) x [20%x19%18]/(3%2x1)
=5%9 x 10x19%6

=45 x 1140

= 51300 ways

(i) a particular professor is included.

Number of ways = (choosing 1 professor out of 9 professors) x (choosing 3 students out of 20
students)

@*II IV\adl ©CI
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=9C, x 2C,

By using the formula,

"C,=nl/rl(n—r)!

°C, x 2C,=9!/11(9 — 1)! x 20!/3!(20-3)!
=9l/(1! 8!) x 201/(3! 17!)

= [9x8!1]/(8!) x [20%x19%18x17!)/(17! 3!)
=9 x [20%x19%18]/(3!)

= 9x [20%19%18]/(3%2x1)

=9 x 10x19x6

= 10260 ways

(ii) a particular student is included.

Number of ways = (choosing 2 professors out of 10 professors) x (choosing 2 students out of 19
students)

=10C, x °C,

By using the formula,

"C,=nl/rl(n —r)!

°C, x °C, = 10!/2!(10 — 2)! x 191/21(19-2)!
=10Y/(2! 8!) x 191/(2! 171)

= [10x9x8!]/(2! 8!) x [19x18x171]/(17! 2!)
= [10x9])/2! x [19x18]/(2!)

= [10x9]/(2x1) x [19x18]/(2x1)

=5%x9 x 19x9

=45 x171

el 11IUN\..adl CCI
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= 7695 ways
(iii) a particular student is excluded.

Number of ways = (choosing 2 professors out of 10 professors) x (choosing 3 students out of 19
students)

=10C, x 19C,

By using the formula,

"C,=nl/rl(n—r)!

°C, x °C5 = 101/2!(10 — 2)! x 191/31(19-3)!
=10Y/(2! 8!) x 191/(3! 16!)

= [10x9x%8!]/(2! 8!) x [19x18x17x16!]/(16! 3!)
= [10x9])/2! x [19%18x17]/(3!)

= [10x9]/(2x1) x [19x18%x17]/(3%2x1)

= 5%9 x 19x3%x17

=45 x 969

= 43605 ways

.". The required no. of ways are 51300, 10260, 7695, 43605.

6. How many different products can be obtained by multiplying two or more of the
numbers 3, 5, 7, 11 (without repetition)?

Solution:

Given that we need to find the no. of ways of obtaining a product by multiplying two or more
from the numbers 3, 5, 7, 11.

Number of ways = (no. of ways of multiplying two numbers) + (no. of ways of multiplying three
numbers) + (no. of multiplying four numbers)

=4C, +4C; +C,

@II 1 Wwdlil GG1h
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By using the formula,

"C,=nl/rl(n —r)!

A +2C+49C, = Q%jﬂ) + Q%jmJ

=12/2+4 +1

=6+4+1

=11

.. The total number of ways of product is 11 ways.

7. From a class of 12 boys and 10 girls, 10 students are to be chosen for the competition,
at least including 4 boys and 4 girls. The 2 girls who won the prizes last year should be
included. In how many ways can the selection be made?

Solution:

Given:

Total number of boys = 12

Total number of girls = 10

Total number of girls for the competition =10 + 2 =12

Number of ways = (no. of ways of selecting 6 boys and 2 girls from remaining 12 boys and 8
girls) + (no. of ways of selecting 5 boys and 3 girls from remaining 12 boys and 8 girls) + (no. of
ways of selecting 4 boys and 4 girls from remaining 12 boys and 8 girls)

Since, two girls are already selected,
= (?Cq x °Cy) + (°Cs x °Cy) + (C, x °Cy)

By using the formula,

@II 1 Wwdlil GG1h
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"C,=nl/rl(n —r)!
2Cs % 3Cy) + (12C5 % 3C;5 ICy % 3Cy
(12Cg > 8C) + (12Cs < 8C3) + (2Cy < ¥Cy)
- ((22) % (29) + ((29) * (625)) + ((29) »
(52%))
= () < G2) + (G2« G9) + (G2 = G)
_ (s o)), (@, @)
1211 x10x9 Ex7x6X5
((m) X (m))

= (924 x 28) + (792 x 56) + (495 x 70)

= 25872 + 44352 + 34650

= 104874

.. The total number of ways of product is 104874 ways.
8. How many different selections of 4 books can be made from 10 different books, if
(i) there is no restriction

(ii) two particular books are always selected

(iii) two particular books are never selected
Solution:

Given:

Total number of books = 10

Total books to be selected = 4

(i) there is no restriction

elllu\—dl'eel'
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Number of ways = choosing 4 books out of 10 books
= 10C,

By using the formula,

"C,=nl/rl(n-r)!

°C, =10!/4! (10 - 4)!

=10!/ (4! 6!)

= [10%9x8x7x6!] / (4! 6!)

= [10x9%8x7] / (4x3%2x1)

= 10x3x7

=210 ways

(ii) two particular books are always selected
Number of ways = select 2 books out of the remaining 8 books as 2 books are already selected.
=8C,

By using the formula,

"C,=nl/rl(n=r)!

8C,=8!/2!(8-2)

=8l/(2!6!

= [8x7x6!]/ (2! 6!)

= [8x7]/(2x1)

= 4x7

= 28 ways

(iii) two particular books are never selected
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Number of ways = select 4 books out of remaining 8 books as 2 books are already removed.
=8C,

By using the formula,

"C,=nl/rl(n-r)!

8C,=8!/4!(8-4)

=8l/(4!4!))

= [8x7x6%x5x41] / (4! 41)

= [8x7x6%5] / (4%3x2x1)

= 7x2x5

=70 ways

.". The required no. of ways are 210, 28, 70.

9. From 4 officers and 8 jawans in how many ways can 6 be chosen (i) to include exactly
one officer (ii) to include at least one officer?

Solution:

Given:

Total number of officers = 4

Total number of jawans = 8

Total number of selection to be made is 6
(i) to include exactly one officer

Number of ways = (no. of ways of choosing 1 officer from 4 officers) x (no. of ways of choosing
5 jawans from 8 jawans)

= (*Cy) % (°Cs)

By using the formula,

@*II IV\adl ©CI
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"C,=nl/rl(n —r)!

(*C1) * (3Cs) = ([4—T}!1!) X ([3—?}!5!)
- () * )
- () x G5
=4 X 4xTx2
= 224 ways

(ii) to include at least one officer?

Number of ways = (total no. of ways of choosing 6 persons from all 12 persons) — (no. of ways
of choosing 6 persons without any officer)

= 12C4 — 8C,4

By using the formula,

"C,=nl/rl(n—r)!
iz a!
BCs—8Cs ~ (12-e)e! (2—6)6!
1z g!
T (12-e)s! (2—6)s!
_12_ s
6le! 612!

. (1zx11x1ux9x3x?) (Bx?)
T\ 6x5x4x3x2x1 2x1

= (11x2x3x2x7) — (4%7)
=924 -28
= 896 ways

.". The required no. of ways are 224 and 896.
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10. A sports team of 11 students is to be constituted, choosing at least 5 from class Xl
and at least 5 from class XII. If there are 20 students in each of these classes, in how
many ways can the teams be constituted?

Solution:

Given:

Total number of students in XI = 20
Total number of students in XIl = 20

Total number of students to be selected in a team = 11 (with atleast 5 from class Xl and 5 from
class XIlI)

Number of ways = (No. of ways of selecting 6 students from class Xl and 5 students from class
XII) + (No. of ways of selecting 5 students from class Xl and 6 students from class XIlI)

= (*°Cg x #°Cs) + (*°Cs x 2°Cy)
= 2 (*°C4 x 2°C4) ways

11. A student has to answer 10 questions, choosing at least 4 from each of part A and
part B. If there are 6 questions in part A and 7 in part B, in how many ways can the
student choose 10 questions?

Solution:

Given:

Total number of questions = 10
Questions in part A= 6
Questions inpart B =7

Number of ways = (No. of ways of answering 4 questions from part A and 6 from part B) + (No.
of ways of answering 5 questions from part A and 5 questions from part B) + (No. of ways of
answering 6 questions from part A and 4 from part B)

= (°C, % 'Cg) + (°C5 x "Cs) + (°Cs x 'Cy)

By using the formula,
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(6C4 % 7Cs) + (5Cs * 7Cs) + (6Cg * 'Ca)
- (2259 < (622)) + ((22) x (29) + () »
(2)
- () % G2) + (G2 x G2) + () x (G2)
- (E)x @)+ (O x E9)+ (O« =)

= (15x7) + (6x21) + (1x35)

=105+ 126 + 35
= 266
". The total no. of ways of answering 10 questions is 266 ways.

12. In an examination, a student to answer 4 questions out of 5 questions; questions 1
and 2 are however compulsory. Determine the number of ways in which the student can
make a choice.

Solution:

Given:

Total number of questions =5

Total number of questions to be answered = 4

Number of ways = we need to answer 2 questions out of the remaining 3 questions as 1 and 2
are compulsory.

= 302

By using the formula,

"C,=nl/rli(n-r)!
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3C, = 31/2!(3 -2)!

=31/ 21

= [3x2x1]/ (2%1)

=3

.. The no. of ways answering the questions is 3.

13. A candidate is required to answer 7 questions out of 12 questions which are divided
into two groups, each containing 6 questions. He is not permitted to attempt more than 5
questions from either group. In how many ways can he choose the 7 questions?

Solution:

Given:

Total number of questions = 12

Total number of questions to be answered = 7

Number of ways = (No. of ways of answering 5 questions from group 1 and 2 from group 2) +
(No. of ways of answering 4 questions from group 1 and 3 from group 2) + (No. of ways of
answering 3 questions from group 1 and 4 from group 2) + (No. of ways of answering 2
questions from group 1 and 5 from group 2)

= (°Cs % °Cy) + (°C, x °C3) + (°C; % °C,) + (°C, x °Cs)
By using the formula,

"C,=nl/rl(n —r)!
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(8Cs % 8Cy) + (5C4 * 9C3) + (8C3 x 8Cy) + (5C3 * 5C5)

() * () + (250 % (259 + () »
((6—1545)) * (({a—zlrz:) X ({6—1!]!5:))

59) + () < 59)

- () x () + () x () + () =
(&) x ()

= ((9) % (29) + ((29) = (22) + (222 x (&22)) +
(&) < (9))

= (6%15) + (15%20) + (20x15) + (15x6)

() +

=90 + 300 + 300 + 90
=780
.. The total no. of ways of answering 7 questions is 780 ways.

14. There are 10 points in a plane of which 4 are collinear. How many different straight
lines can be drawn by joining these points.

Solution:

Given:

Total number of points = 10
Number of collinear points = 4

Number of lines formed = (total no. of lines formed by all 10 points) — (no. of lines formed by
collinear points) + 1
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Here, 1 is added because only 1 line can be formed by the four collinear points.
= 1OC2 _ 4C2 +1
By using the formula,

"C,=nl/rl(n-r)!

By —4Cy+17 (unl——cz.']'zr) - ((4—4:!]:2:) +1
- (32)-Go) +1
- (35)-(G5) +1

=90/2-12/2 +1

=45-6+1

=40

.. The total no. of ways of different lines formed are 40.
15. Find the number of diagonals of

(i) a hexagon

(ii) a polygon of 16 sides

Solution:

(i) a hexagon

We know that a hexagon has 6 angular points. By joining those any two angular points we get a
line which is either a side or a diagonal.

So number of lines formed = ¢C,
By using the formula,
"C,=nl/rl(n-r)!

5C, = 6/2!(6-2)!
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=6!/(2!4!)

= [6x5x41] / (2! 41)

= [6x5]/ (2%x1)

= 3x5

=15

We know number of sides of hexagon is 6
So, number of diagonals =15-6=9
The total no. of diagonals formed is 9.

(ii) a polygon of 16 sides

We know that a polygon of 16 sides has 16 angular points. By joining those any two angular
points we get a line which is either a side or a diagonal.

So number of lines formed = "°C,

By using the formula,

"C,=nl/rl(n-r)!

'°C, = 16!/2!(16-2)!

=16!/ (2! 14!)

= [16x15%x141] / (2! 14!)

=[16%x15] / (2x1)

=8x15

=120

We know number of sides of a polygon is 16
So, number of diagonals = 120 — 16 = 104

The total no. of diagonals formed is 104.
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16. How many triangles can be obtained by joining 12 points, five of which are collinear?
Solution:

We know that 3 points are required to draw a triangle and the collinear points will lie on the
same line.

Number of triangles formed = (total no. of triangles formed by all 12 points) — (no. of triangles
formed by collinear points)

= 1203 _ 503
By using the formula,

"C,=nl/rl(n-r)!

oy = ({1;23:]:3:) N ({5—53:]:3:)
o (=) (3
o ( 3x2x1 ) (EXI)

= (2x11x10) — (5%2)

=220-10

=210

.. The total no. of triangles formed are 210.
EXERCISE 17.3 PAGE NO: 17.23

1. How many different words, each containing 2 vowels and 3 consonants can be formed
with 5 vowels and 17 consonants?

Solution:
Given:
Total number of vowels = 5

Total number of consonants = 17
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Number of ways = (No. of ways of choosing 2 vowels from 5 vowels) x (No. of ways of choosing
3 consonants from 17 consonants)

= (°C,) * ("'Cy)
By using the formula,

"C,=nl/rl(n—r)!

(°Cy) * (C3) ~ ({5—:_:]:2:) X (ﬁ)
@)
- ) x (55D

=10 x (17x8x5)

=10 x 680
= 6800
Now we need to find the no. of words that can be formed by 2 vowels and 3 consonants.

The arrangement is similar to that of arranging n people in n places which are n! Ways to
arrange. So, the total no. of words that can be formed is 5!

So, 6800 x 5! = 6800 x (5x4x3x2x1)

= 6800 x 120

= 816000

.". The no. of words that can be formed containing 2 vowels and 3 consonants are 816000.

2. There are 10 persons named P, P,, P; ..., P,,. Out of 10 persons, 5 persons are to be
arranged in a line such that is each arrangement P, must occur whereas P, and P5 do not
occur. Find the number of such possible arrangements.

Solution:

@II 1wl Sl


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-17-combinations/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-17-combinations/

@II IV Wwdl TGl

Given:

Total persons = 10

Number of persons to be selected = 5 from 10 persons (P4, Py, P5 ... P4o)

It is also told that P, should be present and P, and P5 should not be present.

We have to choose 4 persons from remaining 7 persons as P, is selected and P, and Ps are
already removed.

Number of ways = Selecting 4 persons from remaining 7 persons
=7C,

By using the formula,

"C,=nl/rl(n —r)!

Cy=T7!141(7-4)!

=7!/(4!3

= [7x6x5%41]/ (4! 3!)

= [7x6x%5] / (3%x2x1)

=7x5

=35

Now we need to arrange the chosen 5 people. Since 1 person differs from other.
35 x 51 = 35 x (5x4%x3x2x1)

=4200

.. The total no. of possible arrangement can be done is 4200.

3. How many words, with or without meaning can be formed from the letters of the word
‘MONDAY’, assuming that no letter is repeated, if

(i) 4 letters are used at a time
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(ii) all letters are used at a time

(iii) all letters are used but first letter is a vowel ?
Solution:

Given:

The word ‘MONDAY’

Total letters = 6

(i) 4 letters are used at a time

Number of ways = (No. of ways of choosing 4 letters from MONDAY)
= (°C4)

By using the formula,

"C,=nl/rl(n —r)!

6C, = 6!/41(6 — 4)!

=6!/(4!2!)

= [6x5x41] / (4! 2!)

=[6x5]/ (2x1)

=3x5

=15

Now we need to find the no. of words that can be formed by 4 letters.
15 x 41 =15 x (4x3x2x1)

=15x 24

=360

.". The no. of words that can be formed by 4 letters of MONDAY is 360.
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(ii) all letters are used at a time

Total number of letters in the word ‘MONDAY’ is 6

So, the total no. of words that can be formed is 6! = 360

.. The no. of words that can be formed by 6 letters of MONDAY is 360.
(iii) all letters are used but first letter is a vowel ?

In the word ‘MONDAY’ the vowels are O and A. We need to choose one vowel from these 2
vowels for the first place of the word.

So,

Number of ways = (No. of ways of choosing a vowel from 2 vowels)
=(*Cy)

By using the formula,

"C,=nl/rl(n—r)!

Ci=21/11(2-1)

=207 (11

=(2x1)

=2

Now we need to find the no. of words that can be formed by remaining 5 letters.
2 x 5l =2 x (5x4x3x2x1)

=2x120

=240

.. The no. of words that can be formed by all letters of MONDAY in which the first letter is a
vowel is 240.

4. Find the number of permutations of n distinct things taken r together, in which 3
particular things must occur together.
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Solution:

Here, it is clear that 3 things are already selected and we need to choose (r — 3) things from the
remaining (n — 3) things.

Let us find the no. of ways of choosing (r — 3) things.
Number of ways = (No. of ways of choosing (r — 3) things from remaining (n — 3) things)
= n_3C:r—3

Now we need to find the no. of permutations than can be formed using 3 things which are
together. So, the total no. of words that can be formed is 3!

Now let us assume the together things as a single thing this gives us total (r — 2) things which
were present now. So, the total no. of words that can be formed is (r — 2)!

Total number of words formed is:
n=3C,_3x 3l x (r—2)

.. The no. of permutations that can be formed by r things which are chosen from n things in
which 3 things are always together is "~3C,_; x 3! x (r — 2)!

5. How many words each of 3 vowels and 2 consonants can be formed from the letters of
the word INVOLUTE?

Solution:

Given:

The word ‘INVOLUTE’

Total number of letters = 8

Total vowels are =1, O, U, E

Total consonants =N, V, L, T

So number of ways to select 3 vowels is “C,

And numbre of ways to select 2 consonants is *C,

Then, number of ways to arrange these 5 letters = “C; x *C, x 5!
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By using the formula,
"C,=nl/rl(n—r)!

4Cs = 41/31(4-3)!

=41/(3! 1)

= [4x31]/ 3!

=4

4C, = 41/21(4-2)!

=4l/(2! 2!)

= [4x3x21]/ (2! 2!)
=[4x3]/ (2%1)

=2x3

=6

So, by substituting the values we get
‘Cy3x*C,x5!=4x6 x5l
=4 x 6 x (5x4x3x2x1)

= 2880

.. The no. of words that can be formed containing 3 vowels and 2 consonants chosen from
‘INVOLUTE’ is 2880.
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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