EX

Q1
(i
We have,
30! 30x29 xZ28!
28l 2a!
=30 =29
=870

30!
Hence, — =370
2a!

(i
We have,

11-10! 11x10x9!-10x9!
gy = ol

9Ix10[11-1]
B gl

10=x10
100

11!'- 10!
Hence, T =100

[:iii:]
We have,
Bl=Bxy x0=xbxd=xIxZxl
Fl=TxbxbxdxIx2xl
and Bl=6=xExd4x3xZxl

L.c.M.[e!, 7!, 81} = 8!

16.1



Q2

LH.5:

1 1 1
o 14 11

1 1 1
= +

9 10=x9 11x10x9!

11x10+11+1
11=10=9!

110+11+1
11

= REHS

1 1 1 122
Hence, —+ —+ —="_""—

£= N O N B

Q3(i)
We have,
1 1 x
45 Al
1 kY
= = -

41 L= 4 20
1
= 1+—=i
& 30
5] x
= —_= —
5 20
x 5]
s} - =
20 &
G320
= =
5
= N =6xB6
= X = 36

Hence, x = 26,



Q3(ii)

N 1 1
100 8 9!

10t 10!
> N=—+—

8! ol

10<9x8" 10x<9!
= +

8! ol

= x=10x9+10
=S¥=100
Q3(iii)
1 1 X
6! 718

S 8
> X=—+ —

6! 7!

8xT7x6! 8x7!
=0

6! 71

=>x=8x7+8
=x=064
Q4(i)
We have,

EwbBwyxB8x9 =10

10x9 x8x7x6x5x[4x3x2x1)

Gwdmdwl

10
4l

I
Hence, SxG =7 =8 x9 w10 = 14—E:



Qa(ii)

We have,
IxbBx9 =12 x15x 18
= 3x{3x2)xf3x3)x[3x4)x(3xE) x[3x6)
= 3% x[2x3x4xEx6]

= 3% x 6!)
Q4(iii)
We have,
[r+1){n+2){n+3)......... (2n)
=[1x2x3x4, (r-1)n]x(n+1){r+2). f2n-1)x2n
[1x2x3xd.ni, fr-1)n]
_ f2ny)!
Q4(iv)
We hawve,
Liwxb il x Do nnio{2i= 1)
[13.57.9..  (2n-1)].[2.46.8......(2n - 2) {2n]]
) 2.4.6.8..... [2n - 2} (2n)
_ [12.5.7.9....(2n-1)] [2468.... [2n-2)(2n]]
2”[1.23.4. 0 fn - 1 (n))]
_L2.3.456.7.8.....[2r-2){2r- 1) [2n)
2".n!
) (21!
2"n!
1,3: 5. 7.9 f2R - 1) = 2n)!

2" nl



Q5

(i} LHS=(2+3)!
=&l
=bxd4xdx2xl
=120

and, EHS =2+ 3!
=2xl1+3 =2
=2xl+3x2x1
=Z2+b6
=3

120 =8
[2+3) 1= 21 +3!

So, itis false.

fi)  LHS=[{z2x3)!
= 6!
=6 xbxdxdx2xl
=720

and, RHS = 2!x 3!
=2xlx3xi
=12

720 = 12
[2x3)!=20x3!

Hence, itis false.

Q6

LHS = n!+(n +1)!
=nl+n+1)fn+1-1)!
=nl+[n+1)n!
=n!fl+n+1)
=n!fn+2)
=LHS

n!{n +2)=n!+(n+1}!

Hence, proved



Q7

We have,

(r+2)t=60[{n-1)1]
[r+2) fn+ 1) [r) fr - 1)1 = 60[fn - 1)!]
= [rn+2){r+1]n=580
= [n+2)[n+1]n=5x4x3

n=73 [By comparing ]

Hence, n =3

Qs
We have,
(r+1)t=90[(r- 1]
= {n+1)xnxfn-1)1=90[{n-1}1]
= nfr+1]=90
= n?+n=00
= rnP+n-90=10
= n*+10n-9n-90=0
= nfpr+10)-9(r+10)=0
= [n-9)fnr+10)=0
= n-0=10 [ n+10=0]
= n=29

Hence, h =9

Q9

We have,

[r+3)t=56](n+1)]
[r+3) xfn+2)x{n+1)1 =56 [{n+1)1]
[r+2)[n+3)=56
R+ 3R +27+6 = 56
n*+5n+6-56=0
nf+Enr-50=10
n% 4+10n -5 -50=D
nfn+10)-5{n+10)=10
(n+10){n-5)=0D

L L R

n-5=10 [ n+10=0]
n-5=10
==



Q10

We have,
f2n)! _ 44
Afan-3)1 3
fl
2![:n - 2].-'

[2r)ix2i{n-2)! 44
= —_—=
Afzn - 3)xnt 3

_ (2r)(2rn - 1){2n-2)(2n-3) =2/ (n-2)¢ 44
axzifzn-3)in(n-0f-2)r 3

_ 2n (2n - 1) [2n - 2) 44
3nfn - 1) T3

2en-1)x2(n-1) 44

I

3fn-1) 3
= 4f2n-1)= 44
= 2h-1=11
= 2n=12
= n=06
Loh=n
Q11(i)
We have,
n!
LHS:(n—r)!

=n(n—1}(n—2)(n—3}...{n—r+2)(n—r+1}{n-r}!

{n-r):

=nfn-1)(n-2){n-3)...[n-r+2){n-r+1)

=n(n-1}(n—2)(n—3)...(( n—{r—2}}[n—{r—1})

=nfn- 1){n—2)(n—3)...[n— {r - 1)]
=RHS

LHS = RHS
Hence proved



Q11(ii)

We have,
n! il

e [r-r)iri * (p-r+1)i{r-1)

n! ni

i [ﬂ—r].frz-c[[f’—ll-’]+[”7"’Jflj[{”"r}'f][r_l}'f

Al e

) iy (n—r+1+r
i [n_r}rx{r—11-*-4”'””}

ni [ n+1

e
(r-ra - r)ierxfr - 1)

. [n+1):

__(ny)r
r."{-"-‘—"""l}"l

=RHS

LHS = RHS
Hence prowved



Q12

We have,
[2n +1)!
!

LHS =

) (2n+1)[1.2.3.4.56.7.8... (2n - 1) 2n]

nl

[1.3.57.....(2n-1)x{2n +1}][2.4.6.8... [2n - 2) 2n]

!

) [1.3.5.?......[2n—1][2n+1]]><2” [1.2.3.4.....[n—1]n]

hl

[1.3.5.7......[2n - 1){2n + 1) ]2" xn!

Hl

= 27 [1.3.5.?....[2n-1][2n+1]]

= RHS
Hence prowved



Ex 16.2

Ql

Here the teacher i=s to perform two jobs,
(i} selecting a boy among 27 boys, and

(i) selecting a girl among 14 girls,

The first of these can be performed in 27 ways and the second in 14 ways,
Therefore by the fundamental principle of multiplication, the required number of ways is
27 =14 = 378

Hence,the teacher can make the selection of a boy a girl in 378 ways,

Q2

Here the person is to perform three jobs,
(i} selecting a ball pen from 12 ball pens

[ii] selecting a fountain pen from 10 fountain pens, and

(i) selecting a pencil from 5 pencils,
The first of these can be performed in 12 ways, the second in 10 ways and the third in & ways.

Therefore by the fundamental principle of multiplication, the required number of ways is
12=x10=x5 =600

Hernce, the person can make the selection of a fountain pen, ball pen and
pencil in 600 ways,

Q3

Fram Goa to Bombay there are two roots; air and sea.
From Bombay to Delhi there are three routs; air rail and road.

Therefore by the fundamental principle of multiplication, the required number of ways
are 2x3 =06

Hence, total number of different kinds routes are o.



Q4

The mint has to perform two jobs,
(i} selecting the number of days in the february month (there can be 28 days or 29 days), and

(i) selecting the first day of february,

The first job can be compeleted in 2 ways the second can be perfarmed in 7 ways by selecting
any one of the seven days of a week,

Thus, the required number of
plates = 27 = 14

Hence, total number of calendars = 7 =2 = 14

Q5

Total number of parcels = 4
Total number of post-offices =5

Since a parcel can be sent to any one of the five post offices.

So, the required number of ways =5x5x5x5
A

=625

Hence, total number of ways is 625,

Q6

Since toss of each coin can result in 2 ways,

When coin is tossed five times, the total number of outcom es
=2wP2uwPwPxl
= 32

Hence, required number of ways is 32

Q7

The number of ways to examinees answer a true/false type question is 2,

the number of ways for an examinee to answer a set of ten true/false type

questions = 2 x2 <222 w2 x2x2x2x2x2
= 1024,

Hence, the required number of ways is 1024,



Q8

The total number of ways to make atternpt to open the lock = 10 %1010 = 1000,
The number of ways to successfuly open the lock =1
The number of ways to make an unsuccessful attempt to open the lock = 1000 - 1= 9949,

Hence,required number of ways to make an unsuccessfuly attempt to the open the lock is 999,

Q9

Each one of the first three questions can be answered in 4 ways,

The total number of ways to answered the first
three question = 4 <4 =4
=64

Each of the next three question can be answered in 2 ways.
~ The total number of ways the answered the next three questions = 2x2x2=18

so, total number of sequences at answers = 64x8 = 512

Q10

There are 5 books on mathematics and 6 books on physics in a book shop.,

The number of ways to select a mathematics book =5
The nurmber of ways to select a physics book = 6

Mo,
[i] HMumber of ways in which a student can buy a mathem atics book and a physics book = 5«6 = 30

[ii]Num ber of ways in which a student buy either a mathematics book or a physics book = 5+6 =11

Q11

Since there are 7 flags of different colours, therefore, first flag can be selected in 7 ways,
Mow, the second flag can be selected from any one of the remaining flags in 6 ways,

Hence, by the fundamental principle of multiplication, the number of flag is 7 x5 = 42



Q12

& boy can be selected from the first team in 6 ways, and from the second in & ways,
so, number of single matches between the boys of two teams =6 x5 = 30,

similarly, the number of single matches between the girls of two teams =4 x3 =12,
so, total number of matches = 30+ 12 = 42,

Qi3

Clearly, the total number of ways to select first three prizes is equal to the 3 students
fram 12 students.

number aof ways to select the three prizes
=12=11 =10
=1320

Qil4

There are 3 ways to choose the first form and corresponding to each such way there are 5 ways
of selecting the commaon difference.

So, required number of A.P.'s
=3=k
=15

Q15

Clearly the number of ways to appoint one principal, one vice-principal and the teacher- incharge
is equal to the number of ways to select the three teachers from the 36 teachers.

Mumber of ways to appointed 3 teachers = 36 = 35 x 34 = 42840

Hence, the number of ways to appoint one principal, one vice-prindpal and the teacher-incharge
is equal to 42840,



Qle

We hawve to form all possible 3-digit numbers with distinct digits,

we cannot hawve 0 at the hundred's place. so, the hundred's place can be
filled with any of the 9 digits 1,2,3,4....,9.

so, there are 9 ways of filling the hundred's place.

Maw, 9 digits are left including 0, so, ten's place can be filled with any of the
remaining 9 digits in 9 ways. now, the unit's place can be filled which in any of the
remaining 8 digits, so, there are 8 ways of filling the unit's place.

Hence, the total number of required numbers =9x9x8 =648

Q17

We cannot have a 0 at the hundred's place. So, the hundred's place can be filled with any of the 9 digits
1,2,3.....,9.

So, there are 9 ways of filling the hundred's place.
Ten's place can be filled with any 10 digits in 10 ways.
Mow, the unit's place can be filled with any 10 digits in 10 ways.

Hence, the total number of required numbers = 9x10x10= 900

Q18

The three digit numbers are 100 to 999 inclusive so there are
999-100+1=999-99=900

So, 900 three digit numbers

If half of all numbers is odd then halfof 900 is 450, there are 450 odd positive 3

digit numbers



Q19(i)

Zero cannot be first digit of the license plates,

This means the first digit can be selected from the 9 digits 1,2,3,4....,9
So, there are 9 ways of filling the first digit of the license plates.

Maw, 9 digits are left including 0. So, second place can be filled with any of the
remaining 9 digits in 9 ways,

The third place of the license plates can be filled with in any of the remaining 8 digits.
So, there are 8 ways of filling the third place.

The fourth place of the license plates can be filled with in any of the remaining 7 digits.
So, there are 7 ways at filling the fourth place,

The last place of the license plates can be filled with in any of the remaining 6 digits.
So, there are 6 ways of filling the fourth placa.

Hence, the total number of ways =9 x9=x8x7 x6 = 27215

Q19(ii)

Zero cannot be first digit of the license plates.

first digit can be selected from the 9 digits 1,2,3.....,9
So, there are 9 ways at filling the first digit of the licence plates.

The repetition of digits is allowed to made a license plates number,

the number of ways ta fill the rem aining places of the number
plates = 10«10 x 1010,

Hence, the total number of ways =9 x10x10x10x10= 90,000



Q20

The required numbers are greater than 7000,
the thousand's place can be filled with any of the 3 digits 7,8,9.
=0, there are 3 ways of filling the thousand's place.

Since repetition of digits is not allowed, so the hundred's, ten's and one's places can be filled in
4,3, and 2 ways respectively,

Hence, the required number of numbers= 3 x4 x3x2 =72

Q21

Since the required numbers are greater than 8000,

the thousand's place can be two digits 8 or 9
So, there are 2 ways of filling the thousand's place,

Since repetition of digits is not allowed, so the hundred's, ten's and one's places can
be filled in 4,3 and 2 ways respectively,

Hence, the required number of number = 2x 4 x3x2 = 48

Q22

First person can be seated in arow in 6 ways,
Second person can be seated in a row in & ways.
Third person can be seated in a row in 4 ways,
Fourth person can be seated in arow in 3 ways.
Fifth person can be seated in a row in 2 ways.

And, sivth person can be seated in arow in 1 ways.

Hence, total number of ways in which six persons can be seated in a row
=b6xixd4x3x2x1l="720.



Q23

In a nine-digit number 0 cannot appear in the first digit. So, the number of ways
of filling up the first-digit= 19

Maw, 9 digits are left including 0. So, second digit can be filled with any of the
remaining 9 digits in 9 ways,

Similarly, rem aining digits can be filled in 8,7,6,5,4,3 and 2 ways,

Hence, the total number of required numbers
=0 w0 wBu T bbb duwIw?
= 9x[9Y

Q24

Arny number less than 1000 may be any of a number from one-digit number, two-digit number and three-digit number,

One-digit odd number:

3 possible ways are there, These numbers are 3or Sor 7.

Two-digit odd number:

Tens place can be filled up by 3 ways (using any of the digit among 3, 5 and 7) and then the ones place can be filled in any of the remaining 2 digits.
So,there are 3 x 2 = & such 2-digit numbers,

Three-digit odd number:

Ignore the presence of zero at ones place for some instance,

Hundreds place can be filled up in 3 ways (using any of any of the digit among 3, 5 and 7). then tens place in 3 ways by using remaining 3 digits
(after using a digit, there will be three digits) and then the ones place in 2 ways.

So, there are atotal of 3 x 3 % 2 = 18 numbers of 3-digit numbers which includes both odd and even numbers (ones place digit are zero). In order
to get the odd numbers, it is required to ignore the even numbers i.e. numbers ending with zero.

To obtain the even 3-digit numbers, ones place can be filled up in 1 way {only 0 to be filled), hundreds place in 3 ways (using any of the digit among
3,5, 7) and then tens place in 2 ways (using remaining 2 digits after filling up hundreds place).

So,thereareatotal of 1 x 3 x 2 = & even 3-digit numbers using the digits 0, 3, 5 and 7 (repetition not allowed)
So, number of three-digit odd numbers using the digits 0, 3,5 and 7 (repetition not allowed) = 18- 6= 12,

Therefore, odd numbers less than 1000 can be formed by using the digits 0, 3, 5, 7 when repetition of digits is not allowed are 3+ 6+ 12 =21,



Q25

The odd digits are 1,3,5,7,9
Total number of odd digits =5

Clearly, the hundred's place can be filled with any of the 5 digits 1,3,5,7 ar 9
So, there are 5 ways of filling the hundred's placs.

Mow, 4 digits are left, So, ten's place can be filled with any of the remaining 4 digits in 4 ways,

Mow, the unit's place can be filled with in any of the remaining 3 digits. So, there are 3 ways
of filling the unit's place.

Hence, the total number of required number = Ex 4 x3= 60

Q26

First digit of six-digit numbers can be selected in 6 ways,
Second digit of sis-digit numbers can be selected in & ways
Third digit of six-digit numbers can be selected in 4 ways,
Fourth digit of sis-digit numbers can be selected in 3 ways,
Fifth digit of six-digit numbers can be selected in 2 ways.,
Last digit of six-digit numbers can be selected in 1 ways.

Hence, total number of numbers =6 x5 x4 =3 =2 =1 =720



Q27

We cannot have O at the first digit of six-digit numbers,
So, the first digit of six-digit numbers can be selected in 5 ways.

Mow, 5 digits are left including 0. So, second digit of siz-digit numbers
can be selected in & ways.

Third digit of six-digit numbers can be selected in 4 ways.
Fourth digit of six-digit numbers can be selected in 3 ways.
Fifth digit of six-digit numbers can be selected in 2 ways,
Last digit of siz-digit numbers can be selected in 1 ways,

Hence, total number of numbers =8 x5 x4 x3x2 =1 =600

Q28

Since the required numbers are greater than 5000,
- the thousand's place can be filled with any of two digits 5 or 9,
So, there are 2 ways of filling the thousand's place.

Since repetition of digits is not allowed, so the hundred's ten's and one's places can be filled
in 4,2 and 2 ways respectively,

Hence, the required number of numbers =2 x4 x3=x2= 48



Q29

Each serial number of the product consists of six
components. First two are letters and remaining four are
numbers.

So all the serial numbers will look as shown below.

L L N N N N

For the first position of serial number we can have one of
the 6 letters. As repetition is not allowed first position of
serial number we can have one of the 5 letters. For the
third position of serial number we can have one of the

10 numbers. Similarly for the remaining position we can
have 9, 8 and 7 possible ways.

L L N N N N
O 1 O A A |
6 5 10 9 8 7

So the required number of serial number is
6x5x10x9x8x7.

Q30

Total number af digits = 10
The digits is not repeats in a sequence of three digits.

required number of sequences= 10x9 =8 = 720

total number of unsuccessful attempts=720-1 =719

Q31
Total number of digits = 4,
the largest possible number of trials to abtain the

correctcode = 4x3x2 =1 [+ digits are not repeated]

=24



Q32

Total number of jobs =3

the number of ways ta assined these job is o
three persons= 3x2x1
=f

Q33

The given digits are 1, 2, 3 and 4. These digits can be repeated while forming the numbers. So, number of required four digit natural numbers can
be found as follows.

Consider four digit natural numbers whose digit at thousandths place is 1.

Here, hundredths place can be filled in 4 ways. (Using the digits 1or 2or 3or 4)

Sirnilarly, tens place can be filled in 4 ways. (Using the digits 1or2or 3or 4)

Ones place can be filled in 4 ways. (Using the digits 1 or 2or 3or 4)

Number of four digit natural numbers whose digit at thousandths placeis 1=4 x 4 x 4= 544

Sirnilarly, number of four digit natural numbers whose digit at thousandths placeis2=4 x 4 x 4 =44

Now, consider four digit natural numbers whose digit at thousandths place is 4:

Here, if the digit at hundredths placeis 1, then tens place can be filled in 4 ways and ones place can also be filled in 4 ways.
If the digit at hundredths place is 2, then tens place can be filled in 4ways and ones place can also be filled in 4 ways.

If the digit at hundredths place is 3 and the digit at tens placeis 1, then ones place can be filled in 4 ways.

If the digit at hundredths place is 3 and the digit at tens place is 2, then ones place can be filled only in 1 way so that the number formed is not
exceeding 4321.

Number of four digit natural numbers not exceeding 4321 and digit at thousandths placeis3=4 x 4+4 x 4+4+1=37

Thus, required number of four digit natural numbers not exceeding 4321is 64 + 44+ 64 + 37 =229,

Q34

Total number of digits = 6
we cannothawve 0 at the first digit of the required six-digit numbers,
The digits cannaot repeat in the six digits number,

total number of six digit number are = 5xExdx3x2x1=5600
Mow, the six digit number can be divided by 10, if its last digitis 0

Total numbers which are divisible by 10 =E5x4x3x2x1xl= 120



Q35

Total numbers of faces in each die =6
The total number of possible outcom es of three six faced die

=h=xbwxb
=216

Q36

Since a toss of a coin can result in a head or a tail.

. Total number of possible outcomes in each tossed = 2

2 < 3
Total number of possible outcomes in four tossed=2x2x2=2"= §

Total number of possible outcomes in four tossed=2x2x2x2 =2%= 16
. total number of possible outcomes in five tossed = 2x2x2x2x2=2" =32

total number of possible outcomes in n tossed = 2x2x2.....ntimes =27

Q37

Total number of digits =&
Since, the digits can be repeated in the same number,

Total numbers of four digits numbers =5x5x 5«5 =625



Q38

Total number of digits =5

We cannot have O at the hundred's place so, the hundred's place can be digits with any of the 4
digits 1, 3, 5 ar 7, S0, there are 4 ways of filling the hundred's place,

Since, the digit may be repeated in three digit numbers.

Ten's place can be filled with any of the & digits in § ways
&
nd unit's place can be filled with any of the 5 digits in 5 ways

Hence, the total number of required numbers = 45 x5 = 100

Q39

Total number of digits= 6
Clearly, the natural numbers ten's than 1000 can be 3 digits, 2 digits and 1 digit numbers,

Mow, 0 cannot be a first digit of the three digit numbers,
So, the hundred's place can be filled with any of the 5 digits 1,2,3....5. So, there are 5 ways of filling
the hundred place.

The ten's place can be filled with in any of the 6 digits 0,1,2.....5. So, there are 6 ways of filling
the ten's place.

The unit's place can be filled with in any of the & digits 0,1,2.....5. 50, there are 6 ways of filling
the ten's place.

The total number of 3 digit numbers=5x=x6=6= 180
Similarly, the total number of 2 digit numbers=5x6 =30

Mow, 0 is not a natural numhber
the total number of 1digit numbers =5

~ Total number of natural numbers tens than 1000
=180+30+5 =215,

Q40

Total number of digits = 10
each number starts with 67 and no digit appears more than once.

. total number of five digit telephone numbers
=1x1=x8=x7=x06=23306



Q41

Total numbers of toys = 8
Total number of children = &

The total number ways in which 8 distinct toys can be distributed armong 5 children.
= ExExExEx5x5xEx5 = &

Q42

Total numbers of letters = §
Total nurmber of letters boxes =7

The number ways in which one can post & letters in 7 letter boxes
=TT T xT T =7"

Q43

Total numbers of dice = 3

The number of possible outcomes
=6 =6 x5 =216

Total number of possible outcomes in which 5 dose not appear on any dice
=L5=xbx5=125

&equired number of possible
outcomes = 216 -125 =91

Q44

Total numbers of balls = 20
Total number of boxes =5

Cne ball can be putin first box in 20 ways because we can put any one of the
twenty balls in first box,

Mow, remaining 19 balls are to be but into remaining 4 boxes,

This can be done in 417 ways; because there are 4 choices for each ball

Hence, the reguired number of ways = 20 x 4%



Q45

Total number of balls=5
Total number of bores =3

Total number of ways to distributed & different balls in three boxes
=3x3x3Ix3IxI =243

Q46

Total number ofball =n =25
Mumber of boxes =r =3

5 different balls can be distributed among three boxes in B, ways.

I I
, =1 =5=SX4XBXQXI=6O.

In 60 ways 5 different balls can be distributed among three boxes,

Q47(i)

4 prizes be distributed among 5 students so thatno
student gets more than one prize can be donein

The first prize can be given away in 5 ways as it may be given to anyone of the 5 students.
The second prize can also be given away in 5 ways, sinc2 if may be obtained by the student who
has already received a prize. Similarly, third and fourth prize can be given away in 5 ways.

Hence, the number of ways in which all the prize can be given away = 5 x5 x5 x5 =625

Qa7(iii)

Since any of the 5 students may get all the prizes. So, the number of ways in which a

student gets all the 4 prizes is 5.

So, the number of ways in which a student does not get all the prizes =625 -5=620

Q48

Each lamps has two possibilities either it can be switched on or off.
There are 10 lamps in the hall.
Sothe total numbers of possibilities are 210

Taoilluminate the hall we require at least one lamp is to be switched on.

There is one possibility when all the lamps are switched off. If all the bulbs are switched off then hall will not be illuminated.

Sathe number of ways inwhich the hall can be illuminated is 2*Y-1.



Qi(i)
We have,

8p . __ 9
N CEE]

B w7 =G wh
El
336

Hence, %05 = 336

Q1(ii)
We have,
0, _ 10
* [io-4)!
1o
6!

B 10x9mB =y wal
- 6!

= 5040

18p, = 5040

Q1(iii)

We have,

6!
o

_ BwbmwdwIx? =l [

1
=720

Hence, 7, = 720

Ex 16.3

= [nf!r}!}
" 5]
0l =1]



Ql(iv)

We have,

Al !
N e e )
Gl
T o
_ Bxbxdxdx?Z =l
- 21

= 360
Hence, P (6, 4] = 360

Q2

We have,
pls.ry=rF(a,r-1)

s ! Lo
R GRS I CR | R
_ 1 d

[s-r)t [7-r]
_ 1 &

(S-r)! [F-r)x{f-r-1[F-r-2)
_ 1 &

[5-r)! [F-rixf6-r)[{5-r)

&

= (6-r)x{7-r]=6
= 42 —Br-Tr+r=6
= ri_12r+42-6=0
= r2_13r+36 =0
= FioOr -4 +36=10
= rir-9)-4fr-9)=0
= [r-o){r-4)=0

ooF s
o4 s FER
LFr=-9=0

Hence, r = 4

fl

|



Q3

We have,
Eef4,n)=6. p5,n-1)

H e gl
= 5x[4—n]!_6 [5-{r-1)]: [
= 5x[4f!n}!=[:_fi!]!

- 1 _ 6
[4-n)! [6-n]!

_ 1 &
[4-n)t [6-n)(6-n-1)(6-n-2)

_ 1 &
(4-n) (6-n)(5-n)(4-n)!
[6-n)[5-nr){4-nr)

= [4-n) -0

= [6-n)fs-n)=56

= I-6r-5n+n°=6

= nf-1iln+30=6

= n?-11n+24=10

= R _gn-an+24=0

= nin-8)-3f(n-8)=0

= {n—B][n—3}=D

= e [

= h=3

Hence, n = 3



Q4

We have,
£ {n,5) =20, P(n,3)

_ 1 20
fr-5)1 [rn-3){r-3-1)[n-3-2)

- 1 20
r-5)1 [n-3){n-4)[n-5)!
{rn-3)(n- 4)(r-5)!

= [n—E]! =20

= {r-3){rn-4) =20

= e —4n-3n+12 = 20

= ne-Tn-8=0

= R _Bn+ln-8=0

= nfn-8)+1fn-8)=0

= fr-8)(r+1)=0

= n-8=0 [ n=-1]

= n==2a

Hence, =18

Q5
We have,
”P4 = 3a0
!
= W—HED
_ n[n—l}[n—2][n—3][n—4]!=36[|

[ - 4)!

= afr-1fn-2)[n-3)=6x5x4x3
= H=56 [13y comparing]

Hence, n=~6



Q6

We have,
.-'3'[:91."}=3EIE4
ol ng N
T o
1 3024
- -

[g—q!_gxex?xax5x4x3xzx1

- 1 336
[B-r)! 8x7x6x5x4x3x2xl
1 42
= =
[B-r)! TxBxExdx3x2Zxl
1 1
= =
[B-r)! Sx4x3x2xl
= L -2
[o-r)1 &
= {9—r]!=5'
= Q-r=5
= 9-L=r
= 4=r
= F=4



Q7

We have,
P11, r)=rf12,r-1)

_ SIS 12! Lo

(11-r)t [12-{r-1}]! NG
- 11 12x11l

[11-r)! [i2-r+1]!
_ 1 1z

[11-r)t [13-r]!

1 12

= =

[11-r)t [13-r){13-r-1)f13-r-2)!
- 1 12

[11-r)t [13-r){12 -r)[11-r)!
_ {13—r]{12—r][11—r}=12

(11-r)!
= [1z3-r){12-r) =12
= 156 - 13r-12r +r2 =12
= r?-25r+156-12=10
= rf-25r+144=10
=N Feo16F -9r+144 =10
= rir-18)-9f{r-18)=0
= [r-16){r-9)=0
= F-9=10 wrsll
- Lo =16

= r=9



Q8

We have,
Pln4)=12. 2(n,2)

112
{n-4)! ([n-2)!

1 _ 12
(r-4)t (r-2)fn-2-1)(r-2-2)!

1 12
fn-4)! " [n-2)(n-3)(n-4)

(n—2}(n—3)(n—4}! -

(n-4)! Le

U

(n—2}(n—3}=12
n?-3n-2n+6=12
n?-5n+6-12=0
n?-5n-6=0
n?-6n+1n-6=0
nfn-6)+1fn-6)=0
{n-6){n+1)=0

n-6=0 [vn=-1]

h=6

L R

I
1]
3
0
L)
3
(=}



Q9

We have,
P[n—ljB] ! P{n14]= 1.9

Flr-1,3) 1

T P4 9

DO ko LI
[p-1-3)1 o
[r.-—.4]!

_ [n—l}'x{n—4]'_1
[n—4]!xr'|' a

_ [n—l]_l
! =

_ [n-1)! 1
nx{n—l]!_a
1 1

= n 9

= h=29

Hence, n =9



Q10

We have,
Plen-1,n): Pl2n+1,n-1)=22:7

P(2n-1,n) 29

T Pln+iLn-1) 7
- {2n - 1)! w28
(2n - 1-n)! 7
(2n+1}!
[2n+1-{n-1)]!
(2n-1)tx[n +2)! 22
= (p-1)i2n+1)t 7
_ (2n—1}!x(n+2){n+2—1}{n+2—2}{n+2—3)!_22
(r-1)izn+ ) 2n+1-1)(2n +1-2)! BEZ
_ {2n-1}!x(n+2}{n+1}.n.{n—1}!=E
{n—l}![2n+1}.2n.(2n—1)! 7
_ n{n+2}[n+1}_2
enfzn+1) 7
_ {n+2){n+1)=£
2(2n+1) 7
n’+n+2n+2 22
= T 4n+2 7

7{n?+3n+2) = 22x(4n + 2)

7n? +21n+14 = 86n + 44

7?4210 -88n+14-44=0

n?-67n-30=0

n?-70n+3n-30=0

?n{n—10}+3{n—10}=0

(n-10){7n+3)=0

n-10=0 [ 7n+3=0]
nh=10

| L R



Q11

We have,
flms): pfn3)=2:1

P[:n,E]
= Pln,ay 1

el 2
= [h-g) 1

m-ép
_ nixfn -3}

[ - 5]l xn!
_ [n—3]!=

[r - 5!

-3 n -4 -5)!
- A
= fr-3){n-4)=2
= n?_dn-3n+12=2
= nf_Tn+12-2=10
= nl—Tn+10=0
= nl—En-2n+10=0
= nfr-8]-2[r-58=0
= fr-5lr-2)=0
= h=>5

Hence, h =k

Rz Eh
LhEZ

|



Q12

We have,

LHS =17 [:1J 1:] +2 £ [2J 2:] + 3

=1.1+2.21+3.3L.......... hhl

-
= 3 r
Ful

= éi [{r +1)r!- r!]

-3 [{r+1]!—r!:| [

Fml

vofr+l)e=(r+ 1]!]

=[f2r- 0+ fa-2)+(s-3)....... +{n+1)1-nl]
={n+1)1-1
="lp -1 [ P = n!]

=P[n+11n+1}—1

= LHS = RHS
Hence proved,



Qi3

We have,
plis,r-1)=r(16,r-2)=3: 4

Pl15r-1) 3
=~ Plier-z) 4
151 3
I
161
[6-(-2]
_ 18 3
[t6-r]t 4
16!
[18-r]!
_ 150 f1e-r)t 3
(16 - r)! 160 4

18x (18- r)(17-r){16-r)t 3
::} =
(16 - r)!x 16 x 15! 4

_ {la—r][l?—r:l:E
16 4
= 306-18r-1?r+r2=§x16
= r¥_ 35r + 306 = 12
= ¥ - 35r+306-12=0
= ¥¥_35r+294=0
= r?-21r-14r +294 =10
= rir-21)-14fr-21)=0
= {r—El}[r—14]=D
= r-14=10 [-.-r=21;elil]
= =14

Hence, r = 14



Q14

\We have,
msp 11{n-1) n53

_ {rr +5)! =11[n—1]x [rr +3)!
[r+5-(rn+1)]! 2 [n+3-n]

_ [n+5)! =11[n—1]x[n+3]!
[f+E5-n-1] 2 !

Il

L I

[p+5) 11{n-1) x[n+3]!
4 2 3l

[n+5]{n+4][n+3]!= 11{n-1) [n+3)!
4l 2 31

[r+5)[n+4) _ 11{n-1)
4 3 2% 2l

11{n-1) x4

[r+5)fr +4) = 2

[n+5][n+4]=22[n—1]
n? +4n+5n+20=22n-22
n? +9n-22n +20+22 =0
n?-13n+42=0

nf —Bn-Th+42=10
n[n—ﬁ]—?{n—6]=ﬂ

nh=o ar, h=7

Hence, ©=>06 or,7



Q15

The total number of ways

5
Mumber of arrangements of 5 things, taken all at a time = .g

&l

Ewdwaiw2xl
- — [ Or=1]

120

Hence, the total number of ways in which children stand in a queue is 120,

Q1l6

The total number of teachers in a school= 36
One princpal and one uice-principal are to be appointed.

Total of ways
= Number of arrangement of 36 things taken two at a time

36
=p
2

36!

36!
34!

J6x35x34
34

36 x35
= 1260

Hence, Total number of ways to oppoint one principal and one vice-princpal are 1260,



Q17

Total number of letters = 4

The total number of ordred
paris = Number of arrangements of 4 letters, taken two at a time

4w Imel
21

=12
Hence, the total number of ordered paris = 12

Q18

Total number of books = 4

Total number of ways
Mumber of arrangments of 4 books, taken all at a time

4
=F
4

4
o!
4 [ 0l=1]
4x3Ixd =l
= 24
Hence, the total number of ways to arrange the books in a shelf =24



Q19

Total number of letters = &

Total number of words

&
= Mumber of arrangements of 6 letters, taken 4 at a time = .a

al
a]
]
_ BxbxdxdxZ=l
21
= 360

Hence, the total number of 4 letter words are 360,

Q20

The odd number digits are 1,3,5,5,9.
Total number of odd digits = 5

Fequired number of 3 digit numbers
number of arrangenments of & digits by taking 3 at atime

1}
w T

Emd w3 w2
21
=60
Hence, total number of 3 digit numbers are 60



Q21

Total number of letters =5

Total number of words
= Mumber of arrangement of & letters, taken S at a ime

=Sxdx3x2=1
=120
Hence, the number of words are 120

Q22

Total number of letters = 8

Total number of words
= Mumber of arrangements of 8 |letters, taken 8 at a time

E
_

{s-8)!

R

o

- 8 [ 0=1]

Hence, total number of words are 5!



Q23

Let, wy, w,, Wy and w, be 4 waords, where w,, w, have 3 volumes each and w,,w,
have 2 volume each,

These 4 works can be arranged in 4! ways,

i [aR"T
volumes of w, can be arranged in 3! ways,
volumes of w, can be arranged in 3! ways.
volumes of wy can be arranged in 2! ways,
and volumes of w, can be arranged in 2! ways

Total number of ways to arrange
all books = 41{31=31x 2= 21)

=24 b b2 x2
= 3454,

Q24

There are 6 items in column & and 6 items in column B,

Mo,
Each answer to the given question is an arrangement of the & items of
column B keeping the order of items in column A fised,

Hence, the total number of answers
= Mumber of arrangements of 6 items in column B

&
=P
&
al
(6 -6)!
al
o!
BxixwdxIxxl D-m=1]
T20



Q25

Total number of digits = 10
10
Total number of 3 digit numbers =l;

But these arrangements also include those numbers which have 0 at hundred's place.

such numbers are not 3-digit numbers.
When 0 is fixed at hundred's place, we have to arrange remaining 9 digits by taking 2 at a time.

9
The number of such arrangements is g.

9
So, the total of numbers having 0 at hundred's place = l-;

NTw

Hence, total number of 3 digit numbers which distinct = g-

10 9
“To-3 [o-2)

. 10x9 x8 x7! _ Ax8x7!
7! 7!

=720-72

= 648,



Q26

Total number of digits = 10

The first two digits of telephone is 35 and no digit appears more than once,

Total number of remaining digits=10-2=8
And, Total number of remaining digits of telephone number =6 -2 = 4,

Fequired number of telephone numbers =.-§
al
al
T4
_BxTxOxbxd
4!

=1680

Q27

Total number of boys = 6
Total number of girls =5

M 0,
Five girls can sit on chairs in a row in P = B! ways,
5

&
and 6 boys can stand behind them in a row in .g = ! ways,

Hence, the total number of ways
=5 =x6!
=0xduwIxw2uwlebxbuwduwIx2ul
=120 =720

= 86400



Q28

"3’ denotes the number of permutations of [x +2] things taken all at a time.

. _r+2
. a= P

"B is the number of permutations of ¥ things taken 11 at a time.

b="P
and, C is the number of permutations of x - 11 things taken all at a time.
C=I_11'E’x-11
Mo,
a=182bc [given]
= **Ip o= 1B2x %y x* e,
C R =l
= [ +2]!=182xx—!x[x—11}! ) n!
[ - 11)! and "g, NCEGT
= [x +2)1 =182 xx!
= [¥ +2) (x + 1) x!= 182 xx!
= [x +2){x +1) =182
= %% 4x +2x +2 =182
= x2+3x+2-182=0
= x% +3x-180=10
= x% +15x - 12x - 180 =0
= xfx+18)-12fv +15)=10
= (¥ -12)[x +15) =D
= ¥-12=0 [+ % =-15]
= x=12
Hence, x =12
Q29

There are 9 ways to pick the 1stdigit

For each of those 9 ways there are 8 ways to choose the second digit.
That's 98 or 72 ways to pick the first two digits.

For each of those 72 ways there are 7 ways to choose the third digit.
That's 72x7 ways or 504 ways fo pick all three digits.



Q30

The even number so last digit must be even .\We can so number pattems are
1)odd, odd, even
2)odd, even, even
3)even, odd, even
4)even even, even

For the pattem 1 - number of ways of choosing 1st digitis 3
2nd digit (already one is gone) is 2
3rdis3
Therefore. the no of waysis 3x2x3 .
Similarly for pattem 2, the no. of ways is 3x3x2
for pattern 3. the no. of ways is 3x3x2
for pattern 4. the no. of ways is 3x2x1

Total no of ways is 3x2x3 + 3x3x2 + 3x3x2 + 3x2x1
183 +6=1060

Q31

We can take the digits one at a time, starting at either end.

Let's start from the right.

d cb a =the digits to be chosen.

For a we have 5 choices (1.2,3.,4.5)

For b we only have 4 (having used one for a, and repeats not allowed)
For c we have 3

For d we have 2.

5*4 *3 %2 =120 choices overall

If we want the number to be even,
we don't have 5 choices for a, we are limited to the set {2, 4}
there are only two digifs available.

But for the remaining digits the calculation is the same.
2/5 of the numbers are even = %x 120=48=2x 4 x3 x 2

Q32

There are 6 letters in the word ‘EAMCOT'. Out of these
letters'E’,’A" and 'O’ are the three vowels.

The remaining three consonants can be arranged in 3P3

ways. In each of these arrangements 4 places are
created, shown by the cross marks.

x V ix ¥ x V x

Since no two vowels are to be placed adjacent to each
other, so we may arrange 3 vowels in 4 places in 4P3
ways.

The total number of arrangements
w3 il

= P3 X _P3

=3bc4!

=144



Ex 16.4

Ql

There are 4 vowels and 3 consonants in the word 'FAILURE'
We have to arrange 7 letters in a row such that consonants occupy odd places. There are 4 odd

places [1,3,5,?]. There consonants can be arranged in these 4 odd places in 4.-'3'3 WS,
Remaining 3 even places [21416] are to be occupied by the 4 vowels, This can be done in 4.5‘3 WaYS,

Hence, the total number of words in which consonants occupy odd places = 4.-'33 >-<4P3
4 41
= *
[4-3) [4-3)!
=4 xx3xZxlxd=x3Ix2 =l
=24 %24
= 576,

Q2
There are 7 letters in the word ' STRANGE', including 2 vowels (A,E) and 5 consonants (S5, T,R,N,G).

() Considering 2 vowels as one letter, we have & latters which can be arranged in 6p6= 6! ways
A E can be put together in 2! ways.

Hence, required number of words
= Blx 2

=6x5x4dx3Ix2x1x2
=720x2

= 1440.

(iiy The total number of words formed by using all the letters of the words 'STRANGE'
is'p;=7!

=7 xEx5xdx3x2xl

=5040,

So, the total number of words in which vowels are never together

= Total number of words — number of words in which vowels are always together
=5040-1440

=3600

(iify There are 7 letters in the word 'STRANGE'. out of these letters 'A' and 'E' are the vowels.
There are 4 odd places in the word 'STRANGE'. The two vawels can be arranged in 4p2 Wways.

The remaining 5 consonants can be arranged among themselves in 5p5 ways.
The total number of arrangements



Q3

There are 6 letters in the word 'SUNDAY', The total number of words formed with these 6 letters
is the number aof arrangements of 6 items, taken all at a time, which is equal

to E'PE_=E|!= BxSxdx3Ix2xl="720.

If we fix up D in the beginning, then the remaining 5 letters can be arranged in 25 = 5! ways.

so, the total number of words which begin with O = &
=Lhx4x3=x2x1 =120,

Q4

There are 4 vowels and 4 consonants in the word 'ORIENTAL' We have to arrange 8 lesters in a
row such that vowels occupy odd places, There are 4 odd places (1,3,5,7). Four vowels can be
arranged in these 4 odd places in 4! ways. Remaining 4 even places (2,4,6,8) are to be occupied

by the 4 consonants,
This can be done in 4! ways,
Hence, the total number of words in which vowels ocoupy odd places = 4w 4

FuIm Pl dxIxZxl
5¥a,

Q5

There are 6 letters in the word 'SUND AY'. The total number of words formed with these 6 letters is the

number of arrangements of & items, taken all at a time, which is equal to %5 = 6!
=GxExdx3Ix2xl
=720,

If we fix up & in the begining, then the remaining 5 letters can be arranged in %5 = 5 ways
so, the total number of words which begin which & = 5!

=0xdx3Ix2xl

=120

if we fix up & in the begining and ¥ at the end, then the remaining 4 |etters can be arranged in

4P4 = 4 ways,

So, the total number of words which begin with & and end with ¥ = 4 = 4x3x2x1 =24,



Q6

There are 10 letters in the word 'GANESHPURI'. The total number of words formed is equal to 1%, = 10!

[i] If we fix up G in the begining, then the remaining 9 letters can be arranged in 9.5‘9 =9l ways
[ii} If we fix up P in the begining and I at the end, begining 8 letters can be arranged in E’P8 =3l

[iii] There are 4 vowels and 6 consonants in the word '"GANESHFURT',
Considening 4 vowels as one letter,
we have 7 letters which can be arranged in 7P7 = 7! ways.

A,E,U,1 can be put together in 4! ways.
Hence, required number of words = 7lx 41,

[iu} we have to arrange 10 lettersin a row such that vowels occupy even places. There are § even
places {2,4,&8,10}. 4 wowels can be arranged in these 5 even places in 5.5‘4 W aYS,
Remaining 5 odd places {1,3,55’,9} are to be occupied by the 6 consonants.

This can be done in 5Cs ways.

Hence, the total number of waords in which vowels occupy even places = %2, « %5
= &!
-
fs—4)1" 6 -1}

= Sl 6!

Q7

[i] There are 6 letters in the word "WOWELS', The total number of words formed with these 6 letters
is the number of arrangements of 6 items, taken all at a time, which is equal to
fp. =6l=6xEx4x3Ix2Zx1l=720

[ii] If we fix up E in the begining then the remaining & letters can be arranged

in % = Bl=5x4x3x2x1=120 ways

[iii} If we fix up 0 in the begining and L at the end, the remaining 4 letters can be arranged in 4.5‘4

=dl=dx3x2xl=24,

[i\.n'] There are 2 vowels and 4 consonants in the word 'vYOWELS'.
Considering 2 vowels as one letter, we hawve letters which can be arranged in
5.-'-"5 =5 ways,
0O, E can be put together in 2! ways.

Hence, required number of
wards = 5l = 2!
=bxdxIx2xlxZxl
=120=2
=240

[v] There are 2 vowels and 4 consonants in the word "YOWELS',

Considering 4 consonants as one letter, we have 3 letters which can be arranged in %5 = 3 ways.
U, W, L, S can be put together in 4! ways,

Hence, required number of words in which all consonants come together = 3ix 4!
=3x2xdxIxl
=144,



Q8

We have to arrange 7 letters in a row such that vowels occupy even places,
There are 3 even places [2,4,6]. Three vowels can be arranged in these 3 even places

in 3! ways,

Femaining 4 odd places [1,3,5,?] are to be occupied by the 4 consonants. This can be dane

in 4! ways,

Hence, the total number of words in which vowels occupy even places = 31« 4
=3x2x 43Il =144

Q9

Let two hushbands 4,8 be selected out of seven males in= "C, ways. excluding
their wives, we have to select two ladies Z,0 out of remaining & wives is = 5C2

ways, Thus, number of ways of selecting the players for mixed double is = ?Cz » SCE
=21=10
=210

Mow, suppose A4 chooses C as partner [5 will autom atically go to .D] ar
A chaoses & as partner {8 will automatically go to C)

Thus we have, 4 other ways for teams.,

Fequired number of ways = 210 =4 = 540

Q10

rremen can be seated in a row in T8, = m! ways.
Maw, in the [m+ 1] gaps n women can be arranged in Tle. ways,

Hence, the number of ways in which no two wom en sit together
=mlxTe
R [rrr + 1)
[rr+1-n)!
o AT
[rr-rn+1)!

Hence, proved



Q11

[} MONDAYhas 6 letters with no repetitions, so

Mumber of wards using 4 letters at a time with no repetitions = E‘P4
!

21

260

[ii] Nurmber of words using all 6 letters at a time with no repetitions = E‘PE_
&!

(6 -6)!
BxixwdxIxxl

720

{iii] Mumber of words using all & letters, starting with vowels
5

2,78

2xbmdwdxxl

240

Q12

There are 8 letters in the word '"ORIEMTAL'. The total number of three letter words is the number of
arrangements of 8 items, taken 3 at a time, which is equal to

gl

BV bk
=

= 330,

Hence, the total number three letter words are 336,



Ex 16.5

Q1(i)

There are 12 letters in the word 'INDEPENDEMNCE' out of which 2 are D'S, 3 are N'S, 4 are E'S
and the rest are all distinct,

|
so, the total number of words = _e
21 31 41
12x11w 10 Qw8 x7woxbwxH
203 4!

12x11x10x9x8x7x6 x5
2x3x2

11x10=x9«x8=x7x6xk

= 1663200,

Qi(ii

There are 12 letters in the word 'INTERMEDIATE' out of which 2 are I'S, 2 are T'S, 2 are E'S
and the rest are all distinct.

so, the total number of words
12
2121 3!

12%11x10x 9B =6 =xExdxI =2
221 3l

1211 w1098 =B xEudnd
Zmd=2

11=10=x9 =8 =6 xbxdx3

199538400

QAi(iii)

There are 7 letters in the word '4RRANGE' out of which 2 are A'S, 2 are R'S, and the rest are
all distinct,

So, the total number of words
7l

2121

TububmdxI il
2121

Txbmbwmd w3
2wl

Tmbxbwdwd

1260



Ql(iv)

There are 5 letters in the word 'INDIA' out of which 2 are I'S, and the rest are all distinct,

so, the total number of

|
wiords = E
=g
b4 xax?
- 21
= 60

Q1(v)

There are 8 |letters in the word 'PAKISTAMN' out of which 2 are A'S, and the rest are all distinct.

So, the total number of words
al
21

Bx7¥ xbxhxd x3d =2
21

=8 =70 xEbxd=3

= 20160

Q1(vi)

There are 6 letters in the word '"REUSSIA' out of which 2 are S's, and the rest are all distinct,

So, the total number of words
&l
21

Bwbmwdwdw?
21

b md=3d

260



Q1(vii)
There are 6 letters in the word 'SERIES' out of which 2 are S's, 2 are E's and the rest are all distinct,

so, the total number of words
al

20 21

BwbwdwIni
202!

Bxbwdwl
2wl

Bxbw2x3

120

Q1 (viii)

There are 9 letters in the word 'EXERCISES' out of which 2 are E's, 2 are S's
and the rest are all distinct,

So, the total number of wards
al
a2

DwB8mT b whmdx3
M wZ=l

AuwiB wwhmbms

= 30240

Q1(ix)

There are 14 letters in the word '"CONSTANTIMNOPLE' out of which 2 are O's, 3 are N's, 2 are T's and the
rest are all distinct,

So, the total number of
14
213121

words =

B 14
2udwd =2



Q2

There are 4 consonants in the word 'ALGEBR A"
The number of ways to arrange these consonants = 4

There are 3 vowels in the given word of which 2 are aA's

.3
The vowels can be arranged among themselves in o Ways.

|
Hence, the required number of arrangements = 4 x%

Ixz
dwdm2w *

=72

Q3

In the word "UNIVERSITY' there are 10 letters of which 2 are I's,
There are 4 vowels in the given word of which 2 are I's.

|
These vowels can be put together in % WaYS,

Considering these 4 vowels as one letter there are 7 letters which can be arranged in 7! ways,

Hence, by fundamental principle of multiplication, the required number of arrangements is

E%Xﬂ

|
=$x?xﬁx5x4x3x2

G uwIwi xbubmdnwInz

= 60430,

Q4

There are 3z's, 26's and 42’5,
So, the number of arrangements
al
413121

QwBu T wbwbhod
HluwdwZ2uw2

Qwdn?xb

1260,

Hence, the total number of arrangements are 1260,



Q5

There are 8 letters in the word 'PARALLEL' out of which A's and 3 are L's and the rest are all distinct,

Sao, total number of words = —
21 31

_8x?x6x5x4x3
2wl w3l

BxT¥xbxbx?

= 3360

Considering all L's together and treating them as one letter we have 6 letters out of which A repeats

. _— . &6l
2 times and others are distinct. These & letters can be arranged in Ewa}rz.

Sa, the number of wards in which all L's come together
!
2
Exbxdxadx?
2!

Bxbwdwl
= 360

Hence, the number of words in which all L's do not come together
= 3360 - 360

= 2000,

Q6

There are 6 letters in the word "MUMB AL out of which 2 are M's and the rest are all distinct.

Considering both M's together and treating as one letter we have 5 letters. These § letters can
be arranged in 5! ways.

Hence, the total number of arrangement = &
=L0xd4xwIxwixl
=120



Q7

Total number of digits are = 7

There are 4 odd digits 1,1,2,3 and 4 odd places [1,3,5,?]

21

So, odd digits can be arranged in odd placesin 5 W aAYS

The remaining 3 even digits 2,2,4 can be arranged in 3 even places in 5 WaYS,

4 B 4x3x2 Ix2_

— x—= 18
2ra2r 2 2 2! 21

Hence, the total number of Numbers =

Q8

Total number of red flags = 4
Total number of white flags = 2
Total number of green flags = 3

WWe have to arrange 9 flags, out of which 4 are ofred, 2 are white and 3 are green

|

So, total number of signals = L

41 213!

_ 9xBxTxbxExd
Fluw2wdn

=9w4 w7« = 1260

Hence, total number of signals = 1260

Q9
Total number of digits = 4

Total number of 4 digit numbers = %

But, zero cannot be first digit of the four digit numbers,

. 3!
.~ Total number of 2 digit numbers = o
! ! I Fx 2l
-~ Total number of numbers = M3 dx3xa _{ * }
20 2! 2! 2!
=12-2 =9

Hence, total number of four digit numbers =9



Q10

There are 7 letters in the word "ARRAMNGE' aut of which 2 are A's 2 are R's and the rest are all
distinct,
|

Sa, total number of words = ——
2121

TxbxbxdxIx2
2wzl

THb=xEx2x3
= 1260,

Considering all R's together and treating them as one letter we have 6 letters out of which A

|
repeats 2 times and other are distinct, These 6 letters can be arranged in % WY,

. . !
So, the number of words in which all R's come together = 5

_BxbxdxIxi
- 2!
= 360,

Hence, the number of words in which all R's do not came together
= Total number of words - Mumber of words in which all R's come together

=1260- 360

= 900,

Q11

Total number of digits =&

Mow, numbers greater then 50000 will have either 5 ar 9 in the first place and will consist
of & digits,

Number of numbers of which digit & at first place = ; [ lis repeated]

w3 mel
21

=12

. o 4
Number of numbers with digit 9 at first place = o 1z

Hence, the required number of numbers= 12+ 12 = 24,



Q12

In the word 'SERIES' there are 6 letters of which 2 are S and 2 are E's.

Let us fix 5 at the extreme left and at the extreme right end. Now, we are left

; : .4l
with 4 letters of which 2 are E's. These four letters can be arranged in 5 ways.,

4! 4x3x2

Hence, required number of arrangements = i 51 =12,

Qi3

MADHUB AMI
|
Total number of words that ends with letter [ = %
= Bx7xbxBxdxl
fex30x12
20160
If the words starts with M and end with 1, there are 7 space left for 7 letters.

1
Mumber of words that starts with M and end with 1= il

21
=7 xbBxdx3
= 42«60
= 2520
Mumber of words which do not start with M but end with [
= 20160 - 2520

Required number of words = 17640

Qil4

Total numer of digits = 7
Since, 0 cannot be first digit of the 7 digit numbers,

Number of 6 - digit

al o2
Mumbers = —— omes ]
2131

2 times and 2 comes 3 times

_Bxbx4xd
2w 3l
=oxbxZ
=Gl
o 7l Twhxhwxd =3
Mow, number Df?—d|g|tnumber5=—=7x XOXTX
213 2w 3l
=7V xbwbu?
= 420

Hence, total number of numbers which is greater then 1 million = 420 - &0

= 360



Q15

There are three copies each of 4 different books,

. Total number of copies =12
The number of ways in which these copies arranged in a shelf
1
arararal

12

3y
Hence, required number of ways
12!

(3)f

Q16

There are 11 letters in the word "MATHEMATICS' out of which 2 are M's, 2 are A's, 2 are T's and
the rest are all distinct,

. 11!
so, the requisite number of words = ———
2202
. S i . 1o
If we fix Cin the beginning, then the remaining 10 letters can be arranged in STaTa
|
If we fix Tin the beginning, then the remainning 10 letters can be arranged in EIIDE'I

Q17

Total number of molecules = 12

M i,
the chain contains 4 different molecules A, ©, g, and T, and 3 maolecules of each kind.

. 1z
the number of different arrangements = ———
3333l
12 %11 %10 x9xB =7 xb x5 x4x3!

IxP2wIx2xI=x2x=3!

369600,

Hence, the number of different possible arrangements are = 369600,



Q18

4 red, 3 vellow and 2 green discs,
Total discs =9
Fequired number of ways
=)
41312
QxB=x7=xb x5
© 3x2x2
1280
Fequired number of ways = 1260

Q19

Total number of digits=7

M 0,
7!

number of 7-digit numbers = T

Txbxbxdx3
w2

Txb=xEx2
420
and,0 cannot be first digit of the 7-digit numbers

o Mumber of 6-digit numbers
&

3l 2!

BowEhxd w3
=2

B xEw?
=60

Hence, total number of 7-digit number which are greater than 1000000 = 420 - 50 = 360



Q20

There are 13 letters in the word 'ASSASSINATION' out of which 3 are A's, 4 are S's, 2 areI's, 2 are
M's and the rest are all distinct.

Considering all S's together and treating them as one letter we have 10 |etters,
|
These 10 letters can be arranged in 0
31z 2!
_ I0x9x8x7x0x5xdxil
Ax2xz

=10x9=x8 =7 xBxb
=151200,

Hence, the total words are 151200

Q21

There are 9 letters in the word 'INSTITUTE' out of which 2 are I's, 3 are T's and the rest are all
distinct.

|
The total number of permutations of the letters of the word "INSTITUTE' = %

Hence, the total number of words are ﬁ

Q22

In a dictionary the words at each stage are arranged in alphabetical order.

Starting with letter I, and arranging the other & letters, we cbtain 5!=5x4x3x2 x1= 120,
Then starting with R, and arranging the other five letters 1,I,5,T,UJ in different ways,

. Bl 120
we obtain — = — = 60,
21 2

]
Mumber of words beginning with & is %, but one of these words is the word SURITI itself,

So, we first find the number of words beginning with 5I, SR, 5T, SUI and SURI.

Mumber of words starting with SI = 4= 24

. . 4
Mumber of words starting with SR = o 1z

. . +
Mumber of words starting with ST = 5= 12

Number of words starting with SUI=31= 6

Maow, the words beginning with 'SUR' must follow,

|
There are % = 3 words beginning with SUR one of these words is the word SURITI.

The first word beginning which SUR is the word SURIIT and the next word is SURITI.

5 Rank of SURITI
=120+60+24+2=x12+6+2
=180+ 5a
= 236,



Q23

In adictionary the words at each stage are arranged in alphabetical order. In the given problem we
must therefore consider the words beqginning with &, E, L, T in order.

"' will occur in the first place as often as remaining 3 letters all at a time i.e & will occur in the
first place the same number of times,

. Mumber of words starting with A=3!=6
Mumber of words starting withE=3l=6

Mumber of words begining with L is 3!, but one of these words is the word LATE itself.
The first word beginning with Lis the word LATE and the next word is LATE.

~ Rank of LATE=2x6+ 2
=12+2
=14,

Q24

In the dictionary the words at each stage are arranged in alphabefical order. In the given problem
we must therefore consider the words beginning with E, H, M, O, R, Tin order. E will occur in the
first place as often as there are ways of arranging the remaining & letters

Number of words starting with E=58=8x4«x3x2x1=120

Mumber of words starting with H= 5= 120,

Mumber of words beginning with M is 5!, but one of these words is the word MOTHER.,
So, we first find the number of words beginning with ME and MH.

Mumber of words starting with ME = 4 = 4x3=x2 x1=24,

Mow, the words beginning with 'M2' must fallow,
There are 4! woards beginning with MO, one of these words is the word MOTHER itself.
So, we first find the number of words beginning with MOE, MOH and MOR.,

Mumber of words starting with MOE =3 =6
Mumber of words starting with MOH = 3!'=6
Mumber of words starting with MOR = 31=6

Mumber of words beginning with MOT is 3! but one of these words is the word MOTHER itself
So, we first find the number of words beginning with MOTE.
Mumber of words starting with MOTE = 21= 2

Mow, the words beginning with MOTH must follow,
There are 2! words beginning with MOTH, one of these words is word MOTHER itself.
The first word beginning with MOTH is the ward MOTHER.

~ Rank of MOTHER =2 = 120+ 2 %24+ 3=x6+2+1
=240+ 48+ 18+ 3

= 309



Q25

In a dictionary the words at each stage are arranged in alphabetical order. In the given problem
we must therefore consider the words beginning with a,b,c,d,e in order. 'a" will occur in the first
place as often as there are ways of arranging the rem aining 4 letters all at a time i.e 'a' will ocour
4! times. similarly b and ¢ will ocour in the first place the same number of times

Mumber of wards starting with'a'= ¢/=4x3x2x1= 24
Mumber of words starting with 'b' = H =4 x3x2x1=24
Mumber of words starting with 'c'= #= 4x3x2x1=24

HNurmber of words beginning with 'd' is 4!, but one of these words is the word debac,
So, we first find the number of words beginning with da, db, dc, and dea

Mumber of words starting with d2=31=6
Mumber of words starting with g6 =31=06
Mumber of words starting with doc=31=6
Mumber of words starting with gea = 21=2

There are 2! waords beginning with deb one of these words is the word debac itself
The first word beginning with deb is the word debac.

FRank of debac =3 x24 +3=x6+2 +1
=7Z2+18+73
=90+ 3

=83

Q26

Total number of '+' signs = 6
signs = 4

Total number of '-

|
si® '+' signs can be arranged in arow in % =1 way [ all'+' signs are identical]

Mow, we are left with seven places in which four different things can be arranged in ?P4 ways but
7

. . . . . & ! !
all the four '-' signs are identical, therefare, four '-' signs can be arranged in —2 = AN
4 [7-4] x4l
ET
|
_ TrbhxSxd C7wE = 3C
Ix2 =4

Hence, the required number of ways = 1 x 35 = 35,



Q27

INTERMEDIATE

=2 times, ¥ =2times, £ =3 ftimes, M, R, M, D, A
Mumber of letters = 12
(ij There are 6 vowels. They ocuepy even places 2nd, 4th, 6th, 8th, 10th, 12th.
After there six there are six places and 5 letters, 7 is 2 times.

G!
So, number of ways for consonants = 3
The total number of ways when wowels ocuepy even places
6! Gl
= W —
21 213!
_BxDxdx3x2x0xbx4dxIx2
ER SR e
=21600

Required number of ways = 21600

(i) Mumber of ways such that relative order of vowels and consonents do not alter

Gl Gl

E R

23 21
= 21600

Required number of ways = 21600

Q28

In a dictionary the words at each stage are arranged in alphabetical order. In the given problem we
must therefore consider the words beginning with E, H, I, N, T, 2z in order.

'E' will occur in the first place as often as there are ways of arranging the remaining S letters all at a
time i.e, E will occur 5! times, Similarly H will occur in the first place the same number of times.

Number of words starting with E =5/ = 5x4x3x2 x1=120
Number of words starting with H = 8 = 120

Number of words starting with I = Sl= 120
Number of words starting with N = 5! = 120
Number of words starting with T = 8 = 120

Number of words beginning with Z is 5!, but one of these words is the word ZENITH itself.
So, we first find the number of words beginning with ZEH, ZEI and ZENH

Number of words starting with ZEH =3!=6
Number of words starting with ZEl = 3 =6
Number of words starting with ZENH = 2! = 2,

Now, the words beginning with ZENI must follow.
There are 2! words beginning with ZENI one of these words is the word ZENITH itself,
The first word beginning with ZENI is the word ZENIHT and the next word is ZENITH,

~ Rank of ZENITH
=5x%x120+2x6+2+2
=600+12+ 4
= 600 +16
=616



Q29

18 mice can be arranged among themselvesin
181:{8 = 18'ways.

There are three groups and each group is equally large.
So 18 mice are divided in three groups and they can be
arranged amongst themselves inside the group.

Therefore the number of ways mice placed into three
groups are

18t 18!
616'6! (g1}




