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The Learning App

EXERCISE 17.1
1. Evaluate the following:
(i) 1Cs

(i) 2C1o

(iii) *Css

(iv) "1Ch

= -
2.C

(V) r=1
Solution:
(I) 14(:3
Let us use the formula,
"Cr=nl/ri(n-r)!
So now, value ofn=14and r=3
"Cr=nl/ri(n-r)!
14C3=141/3!(14 - 3)!

=141/ (3111

= [14%13x12x111] /(3! 11!)

= [14%13x12] / (3%2)

= 14x13%2

= 364

(i) 2Cyo

Let us use the formula,
"Cr=nl/ri(n-r)!

So now, value of n =12 and r = 10
"Cr=nl/ri(n-r)!
12C1p=121/10!(12 - 10)!
12!/ (10! 21
[12x11x10'] / (10! 21)
[12x11]/ (2)

=6x11

=66

(iii) *Css

Let us use the formula,
"Cr=nl/ri(n-r)!

So now, value of n=35and r = 35
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"Cr=nl/ri(n-r)!

$Cs5 = 35!/ 35(35 - 35)!
= 35!/ (35! 0!) [Since, 0! = 1]
=1

(iv) "1C,
Let us use the formula,
"Cr=nl/ri(n-r)!
So now, valueof n=n+landr=n
"Cr=nl/ri(n-r)!
"1C, = (n+1)!/ n!(n+1 - n)!

= (n+1)!/ nl(1})

=(n+1)/1

=n+1

:l- -
2.C
(V] r=1

Let us use the formula,
5C,=nlr!(n-r)!

>_,°C, = °C, + °C, + °C5 + °C, + °C5
- (5—1)1! (s—2)1z! (5—3)3! T (5—a)4! + (5—5)!5!
=ttt toe T os
411 121 213 104 05
_ E + 3 x4 3 x4 E + E
1 2x1 2x1 1 1
=5+10+10+5+1
=31

2. If "C12 = "Cs, find the value of n.

Solution:

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

(i)n=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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n=17
~ The value of nis 17.

3. If"Cy= nCe, find 12Cn.
Solution:
We know that if "C,, = "Cg, then one of the following conditions need to be satisfied:
(p=q
(i)n=p+q
So from the question "C4 = "Cs, we can say that
4+6
So, the condition (ii) must be satisfied,
nN=4+6
n=10
Now, we need to find *2C,
We know the value of n so, ?C, = 2Cyq
Let us use the formula,
"Cr=nl/ri(n-r)!
So now, value of n=12 and r = 10
"Cr=nl/ri(n-r)!
12C1p=121/10!(12 - 10)!

=12!/(10! 2"

= [12x11x10!1] / (10! 21)

= [12x11]/ (2)

=6x11

=66
=~ The value of ?Cyo = 66.

4. If "C10 = "C12, find %2Chp.

Solution:

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

()n=p+q

So from the question "C4o = "C12, 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, 2C, = 2Cy,
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Let us use the formula,
"Cr=nl/rl(n-r)!
So now, value of n =23 and r = 22
"Cr=nl/ri(n-r)!
23Cpp =231/ 221(23 - 22)!

=231/ (22! 1Y)

= [23%x221]/ (221)

=23
=~ The value of 2C,, = 23.

5. If 24Cx = 24C2x+ 3, flnd X.

Solution:

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

(i)n=p+q

So from the question 2*Cy = 2*Cy + 3, We can say that

Let us check for condition (i)

X=2X+3
2X — X =-3
X=-3

We know that for a combination "C;, >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=1

=~ The value of x is 7.

6. If 18Cx = 18Cx+2, flnd X.

Solution:

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

(n=p+q

So from the question 8Cy = 18C, . ,, we can say that

XEX+2

So, the condition (ii) must be satisfied,

18 =x+x+2

18 =2x +2
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2x=18-2
2x =16
X =16/2
=8
~ The value of X is 8.

7. If 15C3r = 15Cr+ 3, flnd r.
Solution:
We know that if "C,, = "Cg, then one of the following conditions need to be satisfied:
(Hp=q
(i)n=p+q
So from the question °Cs; = 1°C, . 3, we can say that
Let us check for condition (i)
3r=r+3
3r—r=3
2r=3
r=23/2
We know that for a combination "C,, >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 r is 3.

8. If8Cr—"C3="Cy, find .

Solution:

To find r, let us consider the given expression,
8Cr — 7C3 = 7C2

8Cr = 7C2 + 7C3

We know that "C; + "C;+1="*1C 14

8C =""1Cz41

8C/=8Cs

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

(i)n=p+q

So from the question 8C, = 8Cs, we can say that
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Let us check for condition (i)

r=3

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

r=>5

=~ The values of ‘r’ are 3 and 5.

9. If Cr: °Cr_1=11: 5, find .
Solution:

Given:

15C: C,_1=11:5

1BC I1C,_1=11/5

Let us use the formula,
"Cr=nl/ri(n-r)!

5(16 - r) = 11r
80 —5r=11r
80 =11r+ 5r
16r = 80
r =80/16
=5
-~ The value of r is 5.

10. If "*2Cg: "~2P4 = 57: 16, find n.
Solution:

Given:

N+2Ce: "-2p, = 57: 16

N+2Ce ["-2P, =57 /16

Let us use the formula,
"Cr=nlri(n-r)!

m+z)!
n+z-sits! _ 37
(n—zj - 16
(n—z—a)!

[(n+2)! (n-6)1] / [(n-6)! (n-2)! 8!] = 57/16
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(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 8x7x6x5x4x3%x2x1]/16
nN+2)(n+1)(nN)(n—-1)=21x20x 19 x 18

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

=~ The value of n is 19.
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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?

Solution:

Given:

Number of players = 15

Number of players to be selected = 11

By using the formula,

"Cr=nl/ri(n-r)!
1Cyy = 1517111 (15 - 11)!
= 15!/ (1114

= [15%x14x13x12x111]/ (111 4")
= [15%x14x13%x12] / (4%x3%x2x1)
= 15x7x13
= 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,
"Cr=nl/ri(n-r)!
25Cs x 10C; = 251/51(25 - 5)! x 101/3!(10-3)!
25!/ (5! 207) x 101/(3' 7Y
[25%24x23%22%x21x20!]/(5! 201) x [10x9x8x71]/(7! 3!)
= [25%x24x23%22x21]/5! x [10x9x8]/(3!)
= [25%24x23%22x21]/(5x4x3x2x1) x [10x9x8]/(3%2%1)
= 5x2x23%11x21 x 5%3%8
= 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
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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 “Cs ways.
By using the formula,
"Cr=nl/ri(n-r)!
"C3=71/3!(7-23)!
71/ (314))
= [7x6x5x41] / (3! 41)
= [7x6%5] / (3x2x1)
= 7%x5
=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 *Cy

By using the formula,

"Cr=nlri(n-r)!
16Cy; =161/11! (16 - 11)!
16!/ (11! 5"

[16x15x14x13x12x111]/ (11! 5!)
[16%15x14x13%x12] / (5%4x3x2x1)
= 4x7x13%x12
= 4368
(i) Include 2 particular players?
It is told that two players are always included.
Now, we have to select 9 players out of the remaining 14 players as 2 players are already
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selected.
Number of ways = 14Cq
14C9 =141/91 (14 - 9)!
=141/ (91 5))
= [14%13x12x11x10x9!] / (9! 51)
= [14%13x12x11x10] / (5%4%x3x2x1)
= 7x13x11x2
= 2002

(i1) 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 = 4Cq
14Cy1 =141/ 111 (14 - 11)!
=141/ (11' 3Y)
= [14x13x12x111]/ (11! 3))
= [14x13x12] / (3%x2x1)
= 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:
(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)
= (%) x (*°Cy)

By using the formula,
"Cr=nlri(n-r)!
10C, x 20C3 = 101/2!(10 - 2)! x 20/31(20-3)!

= 10Y/(21 81) x 201/(3! 171)
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= [10x9x8!1]/(2! 8!) x [20x19x18x17!]/(17! 3!)
= [10x9]/2! x [20%x19%18]/(3")

= [10%9]/(2%x1) x [20%x19x18]/(3%2%1)

= 5x9 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)
— 9C1 % ZOC3
By using the formula,
"Cr=nl/ri(n-r)!
9Cy x 20C3=91/11(9 - 1)! x 20!/3!(20-3)!
=9l/(11 8" x 201/(3!1 17"
= [9x81]/(8") x [20x19x18x17!]/(17! 3!)
=9 x [20x19x18]/(3!)
= Ox [20%19%x18]/(3x2x1)
=9 x 10x19%6
= 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)
- lOC2 X 19C2

By using the formula,
"Cr=nl/ri(n-r)!
10C, x 19C, = 101/2!(10 - 2)! x 191/21(19-2)!

=10Y/(21 81) x 191/(2! 17")

= [10x9x8!]/(2! 8!) x [19x18x17!]/(17! 21)
[10x9]/2! x [19%18]/(2!)
[10x9]/(2%1) x [19x18]/(2%1)
= 5x%9 x 19x9
=45x 171
= 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)
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- 10(;2 X 19(;3

By using the formula,
"Cr=nl/ri(n-r)!
10C, x 19C3 = 101/21(10 - 2)! x 191/31(19-3)!

= 10!/(2! 81) x 191/(3! 161)

= [10x9x8!]/(2! 8!) x [19x18x17x16']/(16! 3!)
[10x9]/2! x [19%x18x17]/(3!)
[10%x9]/(2%1) x [19%x18x17]/(3%x2x1)

= 5x9 x 19x3x17

=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)

= 4C2 + 4C3 + 4C4
By using the formula,
"Cr=nl/ri(n-r)!

~—
-
e
e
M’
i)
~—
-
e
Lle
M’
e
R

W+ < ({4—2:]:2:) S
= () + () + (33)
)6

=122+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
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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,

— (12C6 X 8C2) + (12C5 % 8c3) + (lZC4 X 8c4)
By using the formula,
"Cr=nl/ri(n-r)!
(12Cs x 8Cy) + (1Cs x 8C3) + (12C4 % 8Cy)

(2  (52)) + (229) * (29) + ((22)
(59)
=((§;)x(§;))+((-) ()) ()« ()

53
. (12><11>< m><9><s><? s><? 12><11>< 10><9><8) (SX?XE)
N 6%5x4x32x1 2><1 3x2x1

((ux 11 % mxg) 9 (SXTXEKJ))

4%3 N2 K1 4%x3x2x1

= (924 x 28) + (792 x 56) + (495 x 70)
= 25872 + 44352 + 34650

= 104874
=~ The total number of ways of product is 104874 ways.

34 xIXIH1

8. How many different selections of 4 books can be made from 10 different books, if

(i) there is no restriction

(i) 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

Number of ways = choosing 4 books out of 10 books
- IOC4

By using the formula,
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"Cr=nl/ri(n-r)!

10C, =101/ 4! (10 - 4)!
= 10!/ (4! 6))
= [10x9x8x7x6!] / (4! 61)
= [10x9x8x7] / (4x3x2x1)
= 10x3x7
= 210 ways

(it) two particular books are always selected
Number of ways = select 2 books out of the remaining 8 books as 2 books are already
selected.
= 8C2

By using the formula,
"Cr=nl/ri(n-r)!
8C,=8!/2!(8-2)!

=8!/ (216"
[8x7x61]/ (2! 6!)
= [8x7] / (2%x1)
= 4x7
= 28 ways

(iii) two particular books are never selected
Number of ways = select 4 books out of remaining 8 books as 2 books are already
removed.
= 8C4

By using the formula,
"Cr=nl/rl(n-r)!
8C,=81/41(8 - 4)!

=81/ (414"

= [8x7x6%x5%x41] / (4! 41)

= [8x7x6%5] [ (4x3%x2x1)

= 7X2%5

=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:

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 11 Maths Chapter

m BYJ U'S 17 — Combinations

The Learning App

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) x (°Cs)
By using the formula,
"Cr=nl/ri(n-r)!

(*C1) x (3Cs) — ({4—41:]:1:) X ((a—sa:]:a:)
= (5) * (55)
= () x G23)
=4 ®x 4xT=D
=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)
- 12C6 r 8C6
By using the formula,
"Cr=nl/ri(n-r)!
12! a!
2Cs—3%Cs ~ (12-6)6! (s-6)6!
12! a!
- {12—5]:5:_ (g—a)a!
. 12! a!

&6la! 6l2!
. (12>(11>(10>(9><8>':T) (SK?)
o 2%1

EXIX4AXHIKIN]
= (11x2x3x2XT) — (4%T)
=024 - 28
= 896 ways
=~ The required no. of ways are 224 and 896.

10. A sports team of 11 students is to be constituted, choosing at least 5 from class

Xl and at least 5 from class XI1. If there are 20 students in each of these classes, in
how many ways can the teams be constituted?
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Solution:
Given:
Total number of students in XI =20
Total number of students in XII = 20
Total number of students to be selected in a team = 11 (with atleast 5 from class X1 and 5
from class XII)
Number of ways = (No. of ways of selecting 6 students from class XI and 5 students from
class XII) + (No. of ways of selecting 5 students from class XI and 6 students from class
XII)

— (ZOC6 % 20C5) + (20C5 X 20C6)

=2 (20C6 S 20C5) 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 inpart 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)
= (°C4 % 'Ce) + (°C5 x Cs) + (°Cs x "Cy)

By using the formula,
"Cr=nl/rl(n-r)!

(8Cy x TCg) + (8Cs * "Cs) + (5C¢ x 'Cy)

- (2259 < (629)) + ((22) < (29) + () »
(=)

- () x (@) + ()« () + (&) = )

= (&) % () + (O < (29) + () x (=)

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

=105+ 126 + 35
= 266
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=~ 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.
= 3C2

By using the formula,
"Cr=nl/ri(n-r)!
3C, =31/21(3 -2)!

=31/(2'1

= [3x2x1] / (2%x1)

=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
guestions?
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 x °Cp) + (°Ca % °C3) + (°C3 x °C4) + (°C2 x °Cs)
By using the formula,
"Cr=nlri(n-r)!
(8Cs % 8C2) + (5C4 x 5C3) + (8C5 * 8Cy) + (5Cy * 5C5)

- (({e—ﬁs::n:s:) X ({6—23:2:)) + (({5_::4:) X ({5_63:]:3:)) + (({5_63:]:3:) X
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(20) + () < (2%9))
- () % () + () < (&) + (&) < () +

S ()% (29) + (29 % (2229) + (2229 x (22)) +
(ESEY6)

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

=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

Here, 1 is added because only 1 line can be formed by the four collinear points.
=10C,-4C,+1

By using the formula,

"Cr=nl/ri(n-r)!

UC;—2Cr+ 17 ({mic:]:z:) - ((4—2:]:2:) +1
- () - (Ga) + 1
- (550 -G) +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
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(i) a hexagon
(i1) 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,
"Cr=nl/ri(n-r)!
°C, = 61/2(6-2)!
=61/ (2! 4))
= [6x5x41] / (2! 41)
= [6x5] / (2x1)
= 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,
"Cr=nl/rl(n-r)!
16C, = 161/21(16-2)!
= 16!/ (2! 14"
= [16x15%141] / (21 14")
= [16%15] / (2%x1)
= 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.

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

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJU's

The Learning App

the same line.

RD Sharma Solutions for Class 11 Maths Chapter
17 — Combinations

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

By using the formula,
"Cr=nl/ri(n-r)!

- 12C3 . 5c3

;-5 = ({1;23:]:3:) N ((5—2:):3:)

- Ga)-(G3)

12x 11 x 10 S5x4
- ( 3x2x1 )_(EXI)
= (2x11x10) — (5%2)
=220 - 10
=210

=~ The total no. of triangles formed are 210.
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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
Number of ways = (No. of ways of choosing 2 vowels from 5 vowels) x (No. of ways of
choosing 3 consonants from 17 consonants)
= (°Cy) x ('Cy)
By using the formula,
"Cr=nl/ri(n-r)!

5! 17!
(CCy) x (7C3) = (m) X ({1:-'—3]:3:)
5! 17!
= (32) x (55)
3 x4 17 % 16 X 15
= (Exl) X ( Ix2x1 )
=10 x (17%x8x%5)
=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 (5%x4x3x2x1)
= 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, P2, P3...., P1o. Out of 10 persons, 5 persons are to
be arranged in a line such that is each arrangement P1 must occur whereas P4 and
Ps do not occur. Find the number of such possible arrangements.

Solution:

Given:

Total persons = 10

Number of persons to be selected = 5 from 10 persons (P1, P2, Ps ... P1)

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

We have to choose 4 persons from remaining 7 persons as P; is selected and P4 and Ps are
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already removed.
Number of ways = Selecting 4 persons from remaining 7 persons
= 7C4

By using the formula,
"Cr=nl/ri(n-r)!
'Cy=T71/4Y7 - 4)!

=71/ (4! 3))

= [7x6x5%x41] / (4! 3)

= [7x6%5] / (3%2x%1)

= 7x5

=35
Now we need to arrange the chosen 5 people. Since 1 person differs from other.
35 x 51 =35 x (5x4x3x2x1)

= 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
(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)
= (°Cy)

By using the formula,
"Cr=nlri(n-r)!
5C,=6!/41(6 - 4)!
6!/ (4! 2))

= [6x5%41]/ (4! 21)

= [6%5] / (2%x1)

= 3%5

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

=15x%x24
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= 360
=~ The no. of words that can be formed by 4 letters of MONDAY is 360.

(ii) all letters are used at a time

Total number of letters in the word ‘MONDAY i1s 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,
"Cr=nl/ri(n-r)!
2Cy=21/112-1)!
=21/ (111))
=(2x1)
=2
Now we need to find the no. of words that can be formed by remaining 5 letters.
2 x 51'=2 x (5x4x3%2x1)
=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.

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 73Cr73

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!
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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, 3x3Ix(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, 3 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 vowelsare =1, 0, U, E
Total consonants =N, V, L, T
So number of ways to select 3 vowels is *Cs
And numbre of ways to select 2 consonants is “C,
Then, number of ways to arrange these 5 letters = 4C3 x 4C;, x 5!
By using the formula,
"Cr=nl/ri(n-r)!
4Cs = 41/31(4-3)!
=41/311)
= [4%x3!1] /3!
=4

4C, = 41/21(4-2)!
=41/(2! 21)
= [4x3x21] / (2! 21)
= [4%3] / (2%x1)
=2x%x3
=6
So, by substituting the values we get
4C3 x 4Cyx 51 =4 x 6 x 5!
=4 % 6 x (5%x4x3x%x2x1)
= 2880
=~ The no. of words that can be formed containing 3 vowels and 2 consonants chosen
from ‘INVOLUTE” is 2880.
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