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IPERMUTATION AND COMBINATION

There can never be surprises in logic...Wittgenstein, Ludwig

The most fundamental application of mathematics is counting. There are many natural methods used
for counting

This chapter is dealing with various known techniques those are much faster than the usual counting
methods.

We mainly focus, our methods, on counting the number of arrangements (Permutations) and the
number of selections (combinations), even although we may use these techniques for counting in some
other situations also .

Let us start with a simple problem

A group G, of 3 circles C,, C,, C, having different centers are situated in such a way that C, lie entirely
inside C, ; C, lie entirely inside C,. Another group G, of 4 circles C,’, C,’, C,/, C," are also situated in a
similar fashion. The two groups of circles are in such a way that each member of G, intersect with every
member of G,, as shown in the following figure

G, G,
() How many centres the circles altogether has ?
(i) How many common chords are obtained ?

The answer to the first partis "3 + 4 = 7" and answer to the second part is "3 x 4 = 12" . The method in
which we calculated first part of the problem is called as "addition rule" and the method we used to
calculate its second part is called as the "multiplication rule". These rules altogether are the most
important tools in counting, popularly known as "the fundamental counting principle".

Fundamental counting principle :

Note :

Suppose that an operation O, can be done in m different ways and another operation O, can be done in
n different ways.

(i) Addition rule : The number of ways in which we can do exactly one of the operations O,, O,
ism+n
(i) Multiplication rule : The number of ways in which we can do both the operations O,, O, is mn.

The addition rule is true only when O, & O, are mutually exclusive and multiplication rule is true only
when O, & O, are independent (The reader will understand the concepts of mutual exclusiveness and
independence, in the due course)

Example#1: There are 8 buses running from Kota to Jaipur and 10 buses running from Jaipur to Delhi. In

how many ways a person can travel from Kota to Delhi via Jaipur by bus?

Solution : Let E, be the event of travelling from Kota to Jaipur & E, be the event of travelling from Jaipur

to

Delhi by the person.

E, can happen in 8 ways and E, can happen in 10 ways.

Since both the events E, and E, are to be happened in order, simultaneously,
the number of ways = 8 x 10 = 80.

Example #2: How many numbers between 10 and 10,000 can be formed by using the digits 1, 2, 3, 4, 5 if

(i) No digit is repeated in any number. (ii) Digits can be repeated.

Solution : (i) Number of two digit numbers =5 x 4 = 20

Number of three digit numbers =5 x 4 x 3 =60
Number of four digit numbers =5 x4 x 3 x 2 =120
Total = 200
(i) Number of two digit numbers =5 x 5 =25



Number of three digit numbers =5 x5 x 5 =125
Number of four digit numbers =5 x5 x 5 x 5 =625
Total = 775

Self Practice Problems :

(1)
(@)

How many 4 digit numbers are there, without repetition of digits, if each number is divisible
by 5 ?

Using 6 different flags, how many different signals can be made by using atleast three flags,
arranging one above the other?
Ans. (1) 952 (2) 1920

Arrangements :
If "Pr denotes the number of permutations (arrangements) of n different things, taking r at a time, then

NOTE :

Example #3 :

Solution :

Example #4 :

Solution :

n !
(n—r)!
() Factorials of negative integers are not defined.
(io!l=11=1
(ii)"Pn=nl=n.(n-1)!
(iv)(2n) =2 n!1[1.3.5.7... (2n —1)]

"Pr=n(n-1)(N-2).... N—r+1) =

How many three digit can be formed using the digits 1, 2, 3, 4, 5, without repetition of digits?
How many of these are even?

Three places are to be filled with 5 different objects.

Number of ways =°P, =5 x 4 x 3 = 60

For the 2nd part, unit digit can be filled in two ways & the remaining two digits can be filled
in “P, ways.

Number of even numbers = 2 x *P, = 24.

If all the letters of the word 'QUEST" are arranged in all possible ways and put in dictionary
order, then find the rank of the given word.

Number of words beginning with E = “P, = 24

Number of words beginning with QE = 3P =6

Number of words beginning with QS = 6

Number of words beginning withQT = 6.

Next word is 'QUEST'

itsrankis 24 +6+6 +6 + 1 =43.

Self Practice Problems :

(3)

Ans.

Find the sum of all four digit numbers (without repetition of digits) formed using the digits
1,2,3,4,5.

Find'n', ifr-"P,:"P, =1:09.
Six horses take part in a race. In how many ways can these horses come in the first, second

and third place, if a particular horse is among the three winners (Assume No Ties)?
Find the sum of all three digit numbers those can be formed by using the digits. 0, 1, 2, 3, 4.

(3) 399960 @ 9 (5 60 () 27200

Result : Let there be 'n' types of objects, with each type containing atleast r objects. Then the number of ways of
arranging r objects in a row is n.

Example #5 :

Solution :

How many 3 digit numbers can be formed by using the digits 0, 1, 2, 3, 4, 5. In how many of
these we have atleast one digit repeated?
We have to fill three places usmg 6 objects (repetition allowed), 0 cannot be at 100" place.

The number of numbers = 180. El D EI

55 4
Number of numbers in which no digit is repeated = 100 [
Number of numbers in which atleast one digit is repeated = 180 — 100 = 80



Example#6: How many functions can be defined from a set A containing 5 elements to a set B having 3
elements? How many of these are surjective functions?
Solution : Image of each element of A can be taken in 3 ways.
Number of functions from A to B = 3% = 243.
Number of into functions from Ato B =25 + 25 + 25— 3 = 93.
Number of onto functions = 150.

Self Practice Problems :

(7) How many functions can be defined from a set A containing 4 elements to a set B containing 5
elements? How many of these are injective functions?
(8) In how many ways 5 persons can enter into a auditorium having 4 entries?
Ans. (7) 625, 120 (8) 1024.
Combination :

If "C, denotes the number of combinations (selections) of n different things taken r at a time, then

n! n

rl (n —r)' Tl

NOTE : () "C.="C, _,

(|)”C +”C ,="+1C,

(iii) "C, = 0IfI’§E{O123 ........ , N}

n =

Example #7 : There are fifteen players for a cricket match.
In how many ways the 11 players can be selected?
In how many ways the 11 players can be selected including a particular player?
i) In how many ways the 11 players can be selected excluding two particular players?
i) 11 players are to be selected from 15
Number of ways = '5C,, = 1365.
(i) Since one player is already included, we have to select 10 from the remaining 14

Number of ways = '“C,, = 1001.

(iii) Since two players are to be excluded, we have to select 11 from the remaining 13.
Number of ways = *C,, = 78.

—vvj'
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(

Solution :

Example#8: If“C, ,=%C, |, find'r
Solution : "C, ="C,if eitherr=s orr+s=n.
Thus 3r—2=2r+1 = r=3
or r—=2+2r+1=49 = or—1=49 = r=10
r=3,10

Example #9: A regular polygon has 20 sides. How many triangles can be drawn by using the vertices, but
not using the sides?

Solution : The first vertex can be selected in 20 ways. The remaining two are to be selected from 17
vertices so that they are not consecutive. This can be done in 7C, — 16 ways.

The total number of ways = 20 x (""C, — 16)
But in this method, each selection is repeated thrice.

20x(""C, —16)
3

Number of triangles = = 800.

Example #10 : 15 persons are sitting in a row. In how many ways we can select three of them if adjacent
persons are not selected ?
Solution : LetP, P, P,P,P,P,P, P,P,P P. P, PP be the persons sitting in this order.

10 77 117 127 137" 147 15
If three are selected (non consecutive) then 12 are left out.
Let P,P,P,P,P,P,P,P,P,P,P,P be the left out & q, q, g be the selected. The number of ways in
which these 3 g's can be placed into the 13 positions between the P's (including extremes) is
the number ways of required selection.
Thus number of ways = *C, = 286.



Example # 11 :
Solution :

In how many ways we can select 4 letters from the letters of the word MISSISSIPPI?
M

ITII

SSSS

PP

Number of ways of selecting 4 alike letters = 2C, = 2.

Number of ways of selecting 3 alike and 1 different letters = 2C, x °C, = 6
Number of ways of selecting 2 alike and 2 alike letters = C, = 3
Number of ways of selecting 2 alike & 2 different =3C, x 3C, =9

Number of ways of selecting 4 different = *C, = 1

Total number of ways =2+6+3+9+1 =21

Self Practice Problems :

(9)

In how many ways 7 persons can be selected from among 5 Indian, 4 British & 2 Chinese, if
atleast two are to be selected from each country ?

Find a number of different seven digit numbers that can be written using only three digits 1,2&3
under the condition that the digit 2 occurs exactly twice in each number ?

In how many ways 6 boys & 6 girls can sit at a round table so that girls & boys sit alternate?
In how many ways 4 persons can occupy 10 chairs in a row, if no two sit on adjacent chairs?
In how many ways we can select 3 letters of the word PROPORTION ?

9) 100  (10)672 (11) 86400 (12) 840 (13) 36

Arrangement of n things, those are not all different :

The number of permutations of 'n’ things, taken all at a time, when 'p’ of them are same & of one type, q
of them are same & of second type, 'r' of them are same & of a third type & the remaining

n—(p + g + r) things are all different, is

Example #12:

Solution :

Example # 13 :

Solution :

!
plqglr!l’

In how many ways we can arrange 3 red flowers, 4 yellow flowers and 5 white flowers in a row?
In how many ways this is possible if the white flowers are to be separated in any arrangement?
(Flowers of same colour are identical).

Total we have 12 flowers 3 red, 4 yellow and 5 white.

12 |
Number of arrangements = 3T4151° 27720.
For the second part, first arrange 3 red & 4 yellow

3141

Now select 5 places from among 8 places (including extremes) & put the white flowers there.
This can be done in 8C, = 56.

The number of ways for the 2™ part = 35 x 56 = 1960.

This can be done in

= 35 ways

In how many ways the letters of the word "ARRANGE" can be arranged without altering the
relative positions of vowels & consonants?

|
The consonants in their positions can be arranged in %: 12 ways.

|
The vowels in their positions can be arranged in %: 3 ways

Total number of arrangements = 12 x 3 = 36



Self Practice Problems :

(14) How many words can be formed using the letters of the word ASSESSMENT if each word
begin with A and end with T?

(15) If all the letters of the word ARRANGE are arranged in all possible ways, in how many of words
we will have the A's not together and also the R's not together?

(16) How many arrangements can be made by taking four letters of the word MISSISSIPPI?
Ans. (14) 840 (15) 660 (16) 176.

Formation of Groups :

Number of ways in which (m + n + p) different things can be divided into three different groups

» _ . (m+n+p) !
containing m, n & p things respectively is ~———,
m!n!p!
If m = n = p and the groups have identical qualitative characteristic then the number of groups
__ (3n)!
“nlnln! 31

|
Note : If 3n different things are to be distributed equally among three people then the number of ways = Esn))s .
n!

Example # 14 : 12 different toys are to be distributed to three children equally. In how many ways this can be

done ?
Solution : The problem is to divide 12 different things into three different groups.
12!
Number of ways = TR 34650.

Example # 15 : In how many ways 10 persons can be divided into 5 pairs?
Solution : We have each group having 2 persons and the qualitative characteristic are same (Since there
is no purpose mentioned or names for each pair).

100 _ 945
@251 T

Thus the number of ways =

Self Practice Problems :

(17) 9 persons enter a lift from ground floor of a building which stops in 10 floors (excluding ground
floor), if it is known that persons will leave the lift in groups of 2, 3, & 4 in different floors. In how
many ways this can happen?

(18) In how many ways one can make four equal heaps using a pack of 52 playing cards?

(19) In how many ways 11 different books can be parcelled into four packets so that three of the
packets contain 3 books each and one of 2 books, if all packets have the same destination?

| |
Ans. (17) 907200 (18) 52! (19) Ll

(13)* 4! (3h*2

Circular Permutation :
The number of circular permutations of n different things taken all at a time is (n — 1) \.

If clockwise & anti—clockwise circular permutations are considered to be same, then it is

(n—1)!
5

Note : Number of circular permutations of n things when p are alike and the rest are different, taken all at a

. - _—_ . . . . (n=1)!
time, distinguishing clockwise and anticlockwise arrangement is u



Example # 16 :

Solution :

Example #17 :
Solution :

In how many ways can we arrange 6 different flowers in a circle? In how many ways we

can form a garland using these flowers?

The number of circular arrangements of 6 different flowers = (6 — 1)! =120

When we form a garland, clockwise and anticlockwise arrangements are similar. Therefore, the

number of ways of forming garland = % (6-1)!=60.

In how many ways 6 persons can sit at a round table, if two of them prefer to sit together?
LetP, P, P,, P,, P, P, be the persons, where P,, P, want to sit together.
Regard these person as 5 objects. They can be arranged in a circle in (5 — 1)! = 24 ways. Now

P,,P, can be arranged in 2! ways. Thus the total number of ways = 24 x 2 = 48.

Self Practice Problems :

(20)

(21)

In how many ways letters of the word 'MONDAY"' can be written around a circle, if vowels
are to be separated in any arrangement ?

In how many ways we can form a garland using 3 different red flowers,5 different yellow flowers
and 4 different blue flowers, if flowers of same colour must be together?
Ans. (20) 72 (21) 17280

Selection of one or more objects

Example # 18 :

Solution :

Example # 19 :

Solution :

Number of ways in which atleast one object may be selected out of 'n' distinct objects, is

Number of ways in which atleast one object may be selected out of 'p' alike objects of one
type, 'q' alike objects of second type and 'r' alike objects of third type, is
p+1)(@+1)(r+1)=1
Number of ways in which atleast one object may be selected from 'n' objects where 'p' alike of
one type, 'q' alike of second type and 'r' alike of third type and rest n — (p + q + r) are different,
is(p+1)(q+1)(r+1)2n-P+arn_—1

There are 12 different books in a shelf. In how many ways we can select atleast one of them?

We may select 1 book, 2 books,........ , 12 books.
. The number of ways = '2C, + 2C, + ....... +12C,,=2"-1.=4095

There are 11 fruits in a basket of which 6 are apples, 3 mangoes and 2 bananas (fruits of same
species are identical). How many ways are there to select atleast one fruit?
Let x be the number of apples being selected
y be the number of mangoes being selected and
z be the number of bananas being selected.
Then x=0,1,2,3,4,5,6
y=0,1,2,3
z=0,1,2
Total number of triplets (x,y, z) is 7 x 4 x 3 =84
Exclude (0, 0, 0)
Number of combinations = 84 — 1 = 83.

Self Practice Problems

(22)

(23)

Results :

(a)
(b)

In a shelf there are 6 physics, 4 chemistry and 3 mathematics books. How many combinations
are there if (i) books of same subject are different? (ii) books of same subject are identical?

From 5 apples, 4 mangoes & 3 bananas, in how many ways we can select atleast two fruits of
each variety if (i) fruits of same species are identical? (ii) fruits of same species are different?

Ans. (22) (i) 8191 (i) 139 (23) (i) 24 (i) 22— 4
Let N = p g° re..... where p, q, r...... are distinct primes & a, b, c..... are natural numbers then:

The total numbers of divisors of N including 1 & Nis=(a+ 1) (b + 1) (c + 1)........

The sum of these divisors is =
P+ P+ PP+ + P (Q°+ Q'+ Gt + Q°) (O M1+ PPl + 1)



(c)

(d)

Example # 20 :
Solution :

Example # 21 :
Solution :

Number of ways in which N can be resolved as a product of two factors is
%(a+1) (b+1) (c+1).... if Nis nota perfect square

B {%[(aﬂ) (o+1) (c+1).... +1] if N is aperfect square

Number of ways in which a composite number N can be resolved into two factors which are
relatively prime (or coprime) to each other is equal to 2™ where n is the number of different
prime factors in N.

Find the number of divisors of 1350. Also find the sum of all divisors.
1350 =2 x 33 x 52

o Number of divisors = (1+ 1) (3+ 1) (2+1) =24

sum of divisors = (1 +2) (1 +3 + 32+ 3°%) (1 + 5 + 5%) = 3720.

In how many ways 8100 can be resolved into product of two factors?
8100 = 22 x 3* x 52
Number of ways =% [(2+1)(4+1)(2+1)+1]=23

Self Practice Problems :

(24)

(25)
Ans.

How many divisors of 9000 are even but not divisible by 4? Also find the sum of all such
divisors.

In how many ways the number 8100 can be written as product of two coprime factors?
(24) 12,4056 (25) 4

Negative binomial expansion :

(1 =x)"

........ tooo,if—1<x<1.

=1+"Cx+"1C, x2 + "*2C,x3 +

Coefficient of x" in this expansion = ™~'C_(n € N)

Result : Number of ways in which it is possible to make a selection from m + n + p = N things, where p are
alike of one kind, m alike of second kind & n alike of third kind, taken r at a time is given by coefficient
of x"in the expansion of

(1 +X+X2+...... +XP) (1 +X+X2+...... + XM (1 + X + X2+...... + X").

For example the number of ways in which a selection of four letters can be made from the letters of the
word PROPORTION is given by coefficient of x* in
(T+x+x2+x3) (1 +x+x) (1 +x+x3) (1 +x)(1+x)(1+x).

Method of fictious partition :

Number of ways in which n identical things may be distributed among p persons if each person may
receive none, one or more things is "*'C .

Example # 22 :
Solution :

Example # 23 :

Solution :

Find the number of solutions of the equation x + y + z =6, where x, y, z € W.
Number of solutions = coefficient of x®in (1 + x + X2 + x6)3

= coefficient of x¢in (1 —x7)® (1 —x)=®

= coefficient of x8in (1 — x)-8

- 3+6—1C;6 - 8C2 = 28

In a bakery four types of biscuits are available. In how many ways a person can buy 10
biscuits if he decide to take atleast one biscuit of each variety?

Let the person select x biscuits from first variety, y from the second, z from the third and w
from the fourth variety. Then the number of ways = number of solutions of the equation
X+y+z+w=10.

where x=1,2, ......... 7
y=1,2,........ 7
z=1,2, ......... 7
w=1,2, ...... V4



= coefficient of x8in (1 + X + ....... + Xx8)*
= coefficient of x8in (1 — x7)* (1 — x)-*

= coefficient x¢ in (1 — x)~*

- 4+6—1C6 = 903 =84

Self Practice Problems:

(26)  Three distinguishable dice are rolled. In how many ways we can get a total 15?

(27) In how many ways we can give 5 apples, 4 mangoes and 3 oranges (fruits of same species are
similar) to three persons if each may receive none, one or more?

Ans. (26) 10 (27) 3150

Derrangements :
Number of ways in which 'n' letters can be put in 'n' corresponding envelopes such that no letter goes to
1 1 1 1 1
H | _ o _ _ n_
correct envelope is n.(1 " !+2 i3 !+4 j e +(-1) - J

Example #24 : In how many ways we can put 5 writings into 5 corresponding envelopes so that no writing go
to the corresponding envelope?

Solution : The problem is the number of dearragements of 5 digits.
This is equal to 5! (L—LJFL—L] =44,
21 3! 41 51

Example # 25 : Four slip of papers with the numbers 1, 2, 3, 4 written on them are put in a box. They are drawn
one by one (without replacement) at random. In how many ways it can happen that the ordinal
number of atleast one slip coincide with its own number?

Solution : Total number of ways =4 | = 24.
The number of ways in which ordinal number of any slip does not coincide with its own number

is the number of dearrangements of 4 objects =4 ! (% —%+%) =9

Thus the required number of ways. =24 -9 =15

Self Practice Problems:

(28) In a match the column question, Column I contain 10 questions and Column Il contain 10
answers written in some arbitrary order. In how many ways a student can answer this question
so that exactly 6 of his matching are correct ?

(29) In how many ways we can put 5 letters into 5 corresponding envelopes so that atleast one
letter go to wrong envelope ?

Ans. (28) 1890 (29) 119
Exponent of prime pinn!:

Let p be a prime number, n be a positive integer and Let Ep(n) denote the exponent of the prime p in the
positive integer n. Then,

53]l

where s is the largest positive integer such that ps < n < ps+!



Example # 26 :

Solution :

Example # 27 :

Solution :

Find exponent 2 and 3 in 100!

Exponent of 2 in 100! is represented by E,(100!) = 100 + 100 100 m}

=50+25+12+6+3+1=97

Exponent of 3 in 100! is represented by E;(100!) =| — |+

=33+11+3+1=48

If 100! is divided by (24)% (where k € n), then find maximum value of k.

Exponent of 2 in 100! is represented by E,(100!) = {%} + {%} + {%} + e + [m}

=50+25+12+6+3+1=97
= Exponent of 23 in 100! is 32.

Exponent of 3 in 100! is represented by E,(100!) = {%} + {%} + {%} + {%}

=33+11+3+1=48

= Exponent of (23 x 3) in 100! is min{48, 32} = 32
= Exponent of (24) in 100! is = 32

=

maximum value of k is 32.

Self Practice Problems:

(30)
(31)
Ans

Find the number of zeros at the end of 5°Cazs.
Find the last non zero digits of 25!.
(30) 0O (31) 4



Bl Exercise-1

= Marked questions are recommended for Revision.

PART - | : SUBJECTIVE QUESTIONS

Section (A) : Fundamental principle of counting, problem based on selection of given

A-1,

A-4.x

A-7.
A-8.
A-9.

A-10.

A-11.

object & arrangement of given object.

There are nine students (5 boys & 4 girls) in the class. In how many ways

(i) One student (either girl or boy) can be selected to represent the class.

(ii) A team of two students (one girl & one boy) can be selected.

(iii) Two medals can be distributed. (no one get both)

(iv) One prize for Maths, two prizes for Physics and three prizes for Chemistry can be distributed.

(No student can get more than one prize in same subject & prizes are distinct)

There are 10 buses operating between places A and B. In how many ways a person can go from place
A to place B and return to place A, if he returns in a different bus?

There are 4 boys and 4 girls. In how many ways they can sit in a row

(i) there is no restriction.

(ii) not all girls sit together.

(iii) no two girls sit together.

(iv) all boys sit together and all girls sit together .

(v) boys and girls sit alternatively.

Find the number of words those can be formed by using all letters of the word ‘DAUGHTER'. If

i Vowels occurs in first and last place.
Start with letter G and end with letters H.

Letters G, H, T always occurs together.

=== =
=

(

(i

(i

(iv) No two letters of G, H, T are consecutive

(v No vowel occurs together

(vi) Vowels always occupy even place.

(vii Order of vowels remains same.

(viii)  Relative order of vowels and consonants remains same.

(ix) Number of words are possible by selecting 2 vowels and 3 consonants.

Words are formed by arranging the letters of the word "STRANGE" in all possible manner. Let m be the
number of words in which vowels do not come together and 'n' be the number of words in which vowels
come together. Then find the ratio of m: n.(where m and n are coprime natural number)

In a question paper there are two parts part A and part B each consisting of 5 questions. In how many
ways a student can answer 6 questions, by selecting atleast two from each part?

How many 3 digit even numbers can be formed using the digits 1, 2, 3, 4, 5 (repetition allowed)?
Find the number of 6 digit numbers that ends with 21 (eg. 537621), without repetition of digits.

The digits from 0 to 9 are written on slips of paper and placed in a box. Four of the slips are drawn at
random and placed in the order. How many out comes are possible?

Find the number of natural numbers from 1 to 1000 having none of their digits repeated.

A number lock has 4 dials, each dial has the digits 0, 1, 2, ........ ,9. What is the maximum unsuccessful
attempts to open the lock?



A-12.» In how many ways we can select a committee of 6 persons from 6 boys and 3 girls, if atleast two boys

& atleast two girls must be there in the committee ?

A-13.= In how many ways 11 players can be selected from 15 players, if only 6 of these players can bowl and

A-14.

A-15.

A-16.

A-17.

the 11 players must include atleast 4 bowlers?

A committee of 6 is to be chosen from 10 persons with the condition that if a particular person 'A’ is
chosen, then another particular person B must be chosen.

In how many ways we can select 5 cards from a deck of 52 cards, if each selection must include atleast
one King.

How many four digit natural numbers not exceeding the number 4321 can be formed using the digits 1,
2, 3, 4, if repetition is allowed ?

How many different permutations are possible using all the letters of the word MISSISSIPPI, if no two
I's are together?

A-18.xn IfA={1,2,3,4...n} andB < A;C c A, then the find number of ways of selecting

A-19.

A-20.

A-21.
A-22,

(i Sets Band C

(i) Order pair of Band C suchthatB N C = ¢

(iii) Unordered pair of Band C suchthatBNC = ¢

(iv) Ordered pair of Band C suchthatBuC=AandBnC=¢
(v) Unordered pair of Band C suchthatBuUC=A,BnC=4¢
(vi) Ordered pair of B and C such that B n C is singleton

For a set of six true or false statements, no student in a class has written all correct answers and no
two students in the class have written the same sequence of answers. What is the maximum number of
students in the class, for this to be possible.

How many arithmetic progressions with 10 terms are there, whose first term is in the set {1, 2, 3, 4}
and whose common difference is in the set {3, 4, 5,6, 7} ?

Find the number of all five digit numbers which have atleast one digit repeated.

There are 3 white, 4 blue and 1 red flowers. All of them are taken out one by one and arranged in a row
in the order. How many different arrangements are possible (flowers of same colurs are similar)?

Section (B) : Grouping and Circular Permutation

B-1.

B-2.

B-3.
B-4.

B-5.

In how many ways 18 different objects can be divided into 7groups such that four groups contains
3 objects each and three groups contains 2 objects each.

In how many ways fifteen different items may be given to A, B, C such that A gets 3, B gets 5 and
remaining goes to C.

Find number of ways of distributing 8 different items equally among two children.

(a) In how many ways can five people be divided into three groups?

(b) In how many ways can five people be distributed in three different rooms if no room must be
empty?

(c) In how many ways can five people be arranged in three different rooms if no room must be

empty and each room has 5 seats in a single row.

|
Prove that : Lml is an integer

(10



B-6.
B-7.

B-8.

B-9.

In how many ways 5 persons can sit at a round table, if two of the persons do not sit together?

In how many ways four men and three women may sit around a round table if all the women are
together?

Seven persons including A, B, C are seated on a circular table. How many arrangements are possible if
B is always between A and C ?

In how many ways four '+' and five '—' sign can be arranged in a circles so that no two '+' sign are
together.

Section (C) : Problem based on distinct and identical objects and divisors

C-1.

C-4.

Let N = 24500, then find

(= The number of ways by which N can be resolved into two factors.

(i) The number of ways by which 5N can be resolved into two factors.

(iii) The number of ways by which N can be resolved into two coprime factors.

Find number of ways of selection of one or more letters from AAAABBCCCDEF
(i) there is no restriction.

(ii the letters A & B are selected atleast once.

(iii) only one letter is selected.

(iv) m atleast two letters are selected

Find number of ways of selection of atleast one vowel and atleast one consonant from the word
TRIPLE

Find number of divisiors of 1980.
() How many of them are multiple of 117 find their sum
(i) How many of them are divisible by 4 but not by 15.

Section (D) : Multinomial theorem & Dearrangement

D-1.
D-2.

D-3.=

D-4.

D-5.=

Find number of negative integral solution of equationx +y +z=-12

In how many ways it is possible to divide six identical green, six identical blue and six identical red
among two persons such that each gets equal number of item?

Find the number of solutions of x + y + z + w = 20 under the following conditions:

() X, Y, z, w are whole number

(i) X, Y, Z, w are natural number

(iii) X Y,z,we{l, 23, ... , 10}
(iv) X, Y, Z, W are odd natural number

A person has 4 distinct regular tetrahedron dice. The number printed on 4 four faces of dice are -3, —1,
1 and 3. The person throws all the 4 dice. Find the total number of ways of getting sum of number
appearing on the bottom face of dice equal to 0.

Five balls are to be placed in three boxes in how many diff. ways can be placed the balls so that no box
remains empty if

(i) balls and boxes are diff,

(i) balls identical and boxes diff.

(iii) balls diff. and boxes identical

(iv) balls as well as boxes are identical



D-6.

Let Dn represents derangement of 'n' objects. If Dns2 = a Dns1 + b Dn ¥V n € N, then find g

D-7.=. A person writes letters to five friends and addresses on the corresponding envelopes. In how many

ways can the letters be placed in the envelopes so that
(a) all letters are in the wrong envelopes?
(b) at least three of them are in the wrong envelopes?

Section (E) : Miscellaneous

E-1.

E-2.

E-3.

E-4.

E-5.

(i) Find exponent of 3 in 20 !
(im.  Find number of zeros at the end of 45!.

Find the total number of ways of selecting two number from the set of first 100 natural number such that
difference of their square is divisible by 3

A four digit number plate of car is said to be lucky if sum of first two digit is equal to sum of last two
digit. Then find the total number of such lucky plate. (Assume 0000, 0011, 0111, ......... all are four digit
number)

Let each side of smallest square of chess board is one unit in length.

(i) Find the total number of squares of side length equal to 3 and whose side parallel to side of
chess board.

(i) Find the sum of area of all possible squares whose side parallel to side of chess board.

(iii) Find the total number of rectangles (including squares) whose side parallel to side of chess
board.

A person is to walk from A to B. However, he is restricted to walk only to the right of A or upwards of A.
but not necessarily in the order shown in the figure. Then find the number of paths from A to B.

B
0

—>
A

0
A‘;

PART - Il : ONLY ONE OPTION CORRECT TYPE

Section (A) : Fundamental principle of counting, problem based on selection of given

A-1.

object & arrangement of given object, rank of word

The number of signals that can be made with 3 flags each of different colour by hoisting 1 or 2 or 3
above the other, is:
(A) 3 (B)7 (C) 15 (D) 16

8 chairs are numbered from 1 to 8. Two women & 3 men wish to occupy one chair each. First the
women choose the chairs from amongst the chairs marked 1 to 4, then the men select the chairs from
among the remaining. The number of possible arrangements is:

(A) ¢C,. *C, (B) P,. “P, (C) “C,. *P, (D) P,. P,

Number of words that can be made with the letters of the word "GENIUS" if each word neither begins
with G nor ends in S, is:
(A) 24 (B) 240 (C) 480 (D) 504



The number of words that can be formed by using the letters of the word ‘MATHEMATICS’ that start as
well as end with T, is
(A) 80720 (B) 90720 (C) 20860 (D) 37528

5 boys & 3 girls are sitting in a row of 8 seats. Number of ways in which they can be seated so that not
all the girls sit side by side, is:
(A) 36000 (B) 9080 (C) 3960 (D) 11600

Out of 16 players of a cricket team, 4 are bowlers and 2 are wicket keepers. A team of 11 players is to
be chosen so as to contain at least 3 bowlers and at least 1 wicketkeeper. The number of ways in
which the team be selected, is

(A) 2400 (B) 2472 (C) 2500 (D) 960

Passengers are to travel by a double decked bus which can accommodate 13 in the upper deck and 7
in the lower deck. The number of ways that they can be divided if 5 refuse to sit in the upper deck and 8
refuse to sit in the lower deck, is

(A) 25 (B) 21 (C) 18 (D) 15

The number of permutations that can be formed by arranging all the letters of the word ‘NINETEEN’ in
which no two E’s occur together. is

8! 5! Sl 8l
(A) 303l (B) 3 x50, (©) 3" C, (D) 5 Cs

10 different letters of an alphabet are given. Words with 5 letters are formed from these given letters,
then the number of words which have atleast one letter repeated is:
(A) 69760 (B) 30240 (C) 99748 (D) none

A-10.= In a conference 10 speakers are present. If S, wants to speak before S, & S, wants to speak after

A-11.

A-12.

A-13.

S,, then the number of ways all the 10 speakers can give their speeches with the above restriction if the
remaining seven speakers have no objection to speak at any number is :

(A) °C, (B) P, (C) P, (D) —

If all the letters of the word "QUEUE" are arranged in all possible manner as they are in a dictionary,
then the rank of the word QUEUE is:
(A) 151 (B) 16" (C) 17 (D) 18t

The sum of all the numbers which can be formed by using the digits 1, 3, 5, 7 all at a time and which
have no digit repeated, is
(A) 16 x 4! (B) 1111 x 3! (C)16 x 1111 x 3! (D) 16 x 1111 x 41,

How many nine digit numbers can be formed using the digits 2, 2, 3, 3, 5, 5, 8, 8, 8 so that the odd
digits occupy even positions?
(A) 7560 (B) 180 (C) 16 (D) 60

A-14.= There are 2 identical white balls, 3 identical red balls and 4 green balls of different shades. The number

A-15.

of ways in which they can be arranged in a row so that atleast one ball is separated from the balls of
the same colour, is :
(A)6 (714 B)y7(6!-41 (C)8!-51 (D) none

A box contains 2 white balls, 3 black balls & 4 red balls. In how many ways can three balls be drawn
from the box if atleast one black ball is to be included in draw (the balls of the same colour are
different).

(A) 60 (B) 64 (C) 56 (D) none



A-16.

A-17.

Eight cards bearing number 1, 2, 3, 4, 5, 6, 7, 8 are well shuffled. Then in how many cases the top 2
cards will form a pair of twin prime equals
(A) 720 (B) 1440 (C) 2880 (D) 2160

Number of natural number upto one lakh, which contains 1,2,3, exactly once and remaining digits any
time is -
(A) 2940 (B) 2850 (C) 2775 (D) 2680

A-18.»= The sum of all the four digit numbers which can be formed using the digits 6,7,8,9 (repetition is allowed)

A-19.

A-20.

(A) 2133120 (B) 2133140 (C) 2133150 (D) 2133122

If the different permutations of the word ‘EXAMINATION’ are listed as in a dictionary, then how many
words (with or without meaning) are there in this list before the first word starting with M.
(A) 2268000 (B) 870200 (C) 807400 (D) 839440

The number of ways in which a mixed double tennis game can be arranged from amongst 9 married
couple if no husband & wife plays in the same game is:
(A) 756 (B) 3024 (C) 1512 (D) 6048

Section (B) : Grouping and circular Permutation

B-1.

B-2.

B-3.

B-4.

B-5.

Number of ways in which 9 different toys be distributed among 4 children belonging to different age
groups in such a way that distribution among the 3 elder children is even and the youngest one is to
receive one toy more, is:

51)°
(A) u (B)

9! 91
8 2

C)—— D
()3!(2!)3 (D) none

In an eleven storeyed building (Ground floor + ten floor), 9 people enter a lift cabin from ground floor. It
is know that they will leave the lift in groups of 2, 3 and 4 at different residential storeys. Find the
number of ways in which they can get down.

9x9! 8x9! 2x10! 10!
(A)

4 ®) 4 ©) 9 4

The number of ways in which 8 different flowers can be strung to form a garland so that 4 particulars
flowers are never separated, is:
8!

(A)41. 41 ®)

(C) 288 (D) none
The number of ways in which 6 red roses and 3 white roses (all roses different) can form a garland so

that all the white roses come together, is
(A) 2170 (B) 2165 (C) 2160 (D) 2155

The number of ways in which 4 boys & 4 girls can stand in a circle so that each boy and each girl is one
after the other, is:
(A) 3. 4! (B) 4!. 4! (C) 8! (D) 7!

The number of ways in which 5 beads, chosen from 8 different beads be threaded on to aring, is:
(A) 672 (B) 1344 (C) 336 (D) none

Number of ways in which 2 Indians, 3 Americans, 3 ltalians and 4 Frenchmen can be seated on a
circle, if the people of the same nationality sit together, is:
(A) 2. (41)2(31)? (B) 2. (31)2. 4! (C)2.(3!) (412 (D) 2. (312 (41



Section (C) : Problem based on distinct and identical objects and divisors

C-1.»

C-2.»

C-3.

C-4.

C-5.»

C-6.

The number of proper divisors of arbic'ds where a, b, ¢, d are primes & p, q,r, s € N, is

(A) pars B)(p+1)(@+1)(r+1)(s+1)-4
(C)pqgrs-2 D)+ @+D)(r+1)(s+1)-1

N is a least natural number having 24 divisors. Then the number of ways N can be resolved into two
factors is
(A)12 (B) 24 (C)6 (D) None of these

How many divisors of 21600 are divisible by 10 but not by 15?
(A)10 (B) 30 (C) 40 (D) none

The number of ways in which the number 27720 can be split into two factors which are co-primes, is:
(A) 15 (B) 16 (C) 25 (D) 49

The number of words of 5 letters that can be made with the letters of the word
(A) 6890 (B) 7000 (C) 6800 (D) 6900

Let fruits of same kind are identical then how many ways can atleast 2 fruit be selected out of 5
Mangoes, 4 Apples, 3 Bananas and three different fruits.
(A) 959 (B) 953 (C) 960 (D) 954

Section (D) : Multinomial theorem and Dearrangement

D-1.

D-2.

D-3.»

D-4.n

The number of ways in which 10 identical apples can be distributed among 6 children so that each child
receives atleast one apple is :
(A) 126 (B) 252 (C) 378 (D) none of these

Number of ways in which 3 persons throw a normal die to have a total score of 11, is
(A) 27 (B) 25 (C) 29 (D) 18

If chocolates of a particular brand are all identical then the number of ways in which we can choose
6 chocolates out of 8 different brands available in the market, is:.
(A) 1°C, (B) °C, (C) 8¢ (D) none

Number of positive integral solutions of x, . x, . x, = 30, is
(A) 25 (B) 26 (C) 27 (D) 28

There are six letters L,, L, , L, L,, L, L, and their corresponding six envelopes E,, E,, E,
E, E,, E, Letters having odd value can be put into odd value envelopes and even value
letters can be put into even value envelopes, so that no letter go into the right envelopes, then
number of arrangement equals.

(A)6 (B)9 (C) 44 (D) 4

Seven cards and seven envelopes are numbered 1, 2, 3, 4, 5, 6, 7 and cards are to be placed in
envelopes so that each envelope contains exactly one card and no card is placed in the envelope
bearing the same number and moreover the card number 1 is always placed in envelope number 2 and
2 is always placed in envelope numbered 3, then the number of ways it can be done is

(A) 53 (B) 44 (C)9 (D) 62

Section (E) : Miscellaneous

E-1.

The number of ways of choosing triplets (x, y, z) such that z > max {x, y} and
X, ¥,ze€{1,2,3...... , n}is

n 2
(A) th (B) ™'Cs — "+2Cs (C) 2 (™2Cs) + ™'C2 (D) {n(n;ﬂ J
=



E-2.

The streets of a city are arranged like the lines of a chess board. There are m streets running North to
South & 'n' streets running East to West. The number of ways in which a man can travel from NW to SE
corner going the shortest possible distance is:

! (m+n-2)!
A) Jm?+ n2 B) Jm-1)2. (-2 (c) (N D) \M¥N=g)’
(A) ym™+ B) Jm=1"- (=07 O O mnr. -1
E-3. Number of ways of selecting pair of black squares in chessboard such that they have exactly one
common corner is equal to :
(A) 64 (B) 56 (C) 49 (D) 50
PART - lll : MATCH THE COLUMN
1. Match the column
Column - | Column -l
(A) The total number of selections of fruits which can be made (p) 120
from, 3 bananas, 4 apples and 2 oranges is, it is given that
fruits of one kind are identical
(B) There are 10 true-false statements in a question paper. () 286
How many sequences of answers are possible in which exactly
three are correct ?
(C)=  The number of ways of selecting 10 balls from unlimited (r) 59
number of red, black, white and green balls is, it is given
that balls of same colours are identical
(D) The number of words which can be made from the letters of the (s) 75600
word ‘MATHEMATICS'’ so that consonants occur together ?
2. Match the column

Bl Exercise-2

Column-I Column-Il

(A) There are 12 points in a plane of which 5 are collinear. (p) 185
The maximum number of distinct convex quadrilaterals which can be
formed with vertices at these points is:

(B) If 7 points out of 12 are in the same straight line, then () 420
the number of triangles formed is

(©) If AB and AC be two line segemets and there are 5, 4 points on (r) 126
AB and AC (other than A), then the number of quadrilateral, with
vertices on these points equals

(D) The maximum number of points of intersection of 8 unequal (s) 60
circles and 4 straight lines.

w Marked questions are recommended for Revision.

PART -1 : ONLY ONE OPTION CORRECT TYPE

2.=

A train is going from London to Cambridge stops at 12 intermediate stations. 75 persons enter the train
after London with 75 different tickets of the same class. Number of different sets of tickets they may be
holding is:

(A) ™C, (B)*C,s (C) #C,s (D) %C,,

A family consists of a grandfather, m sons and daughters and 2n grand children. They are to be seated
in a row for dinner. The grand children wish to occupy the n seats at each end and the grandfather
refuses to have a grand children on either side of him. In how many ways can the family be made to sit.
(A (2n)!m! (m - 1) (B) (2n)! m!' m ©C) 2n! (m-1)I(m-1) (D) (2n=1)! m! (m-1)



5.»

6.=

7.5

8.»=

10.

11.=

12.=

A bouquet from 11 different flowers is to be made so that it contains not less than three flowers. Then
then number of different ways of selecting flowers to form the bouquet.
(A) 1972 (B) 1952 (C) 1981 (D) 1947

If o =x, x,x;and B =y, y, y, be two three digit numbers, then the number of pairs of o and p that can

be formed so that a can be subtracted from  without borrowing.
(A) 55 . (45)2 (B) 45 . (55)? (C) 36 . (45)? (D) 553

'n' digits positive integers formed such that each digit is 1, 2, or 3. How many of these contain all three
of the digits 1, 2 and 3 atleast once ?
(A) 3(n-1) (B)y3—2.2"+3 (C)3-3.2"-3 (D)3r—-3.2"+3

There are 'n' straight line in a plane, no two of which are parallel and no three pass through the same
point. Their points of intersection are joined. Then the maximum number of fresh lines thus introduced
is

(A) 75 n(n-1)2(n-3) (B)

5 nn-1)(n+2)(n-3)

[y

1
8
(C) nin-1)(n-2)(n-3) (D) %n(n+1)(n+2)(n—3)

oo|—

X={1,2,8,4, ... 2017}and Ac X;Bc X; AuB c X here P« Q denotes that P is subset of Q(P =
Q). Then number of ways of selecting unordered pair of sets A and B such that A U B < X.
42017 _32017)+(22017_1) (42017 _32017)

2 B) 2

42017 _ 32017 + 22017

(C) 5 (D) None of these

A ¢

The number of ways in which 15 identical apples & 10 identical oranges can be distributed among three
persons, each receiving none, one or more is:
(A) 5670 (B) 7200 (C) 8976 (D) 7296

Two variants of a test paper are distributed among 12 students. Number of ways of seating of the
students in two rows so that the students sitting side by side do not have identical papers & those
sitting in the same column have the same paper is:

12! (12)! ,
(A oia B) 5 (C) (81)z. 2 (D) 12! x 2

How many ways are there to invite one of three friends for dinner on 6 successive nights such that no
friend is invited more than three times ?

| | | | | |

(A) 6x6.+3>< 6! . 6! ) 6><6.+ 6 x 6! . 6!
112131 313! 21212] 112131 3131 212121

| | | | | |

(C) 6x6! 6! 6! (D) 3x6! 3 6! 6!

12131 7 3131 " 212121 12131 7 3131 T 212121

If n identical dice are rolled, then number of possible out comes are.
6n

(A) 6 ®)

(C) M*9¢, (D) None of these
Number of ways in which a pack of 52 playing cards be distributed equally among four players so that
each have the Ace, King, Queen and Jack of the same suit, is
36!. 4! 36! 521. 4] 52!
A ——

(91)* (91)* © (131° ® (131°




13. Find total number of positive integral solutions of 15 < x, + x, + x, < 20.
(A) 685 (B) 1140 (C) 455 (D) 1595
14.» Seven person P, P,, ......... , P, initially seated at chairs C,, C, ........ ,C, respectively. They all left their
chairs symultaneously for hand wash. Now in how many ways they can again take seats such that no
one sits on his own seat and P, sits on C, and P, sits on C, ?
(A) 52 (B) 53 (C) 54 (D) 55
15.= Given six line segments of length 2, 3, 4, 5, 6, 7 units, the number of triangles that can be formed by
these segments is
(A)¢C, -7 (B)¢C, -6 (C)eC,-5 (D) ¢C, -4
16.=. There are m apples and n oranges to be placed in a line such that the two extreme fruits being both
oranges. Let P denotes the number of arrangements if the fruits of the same species are different and
Q the corresponding figure when the fruits of the same species are alike, then the ratio P/Q has the
value equal to :
(A)"P,."P_.(n-2)! (B)ymP,."P..(n—-2)! (C)"P,."P_. (m-2)! (D) none
17.».  The number of intersection points of diagonals of 2009 sides regular polygon, which lie inside the
polygon.
(A) 200904 (B) ZOOQC2 (C) 2008C4 (D) ZOOSC2
18..= A rectangle with sides 2m — 1 and 2n — 1 is divided into squares of unit length by drawing parallel lines
as shown in the diagram, then the number of rectangles possible with odd side lengths is
2n—1
2
1
12 2m-1
(A) (m+n—=1)2 (B) 4mn-t (C) m2n2 (D) m(m + 1)n(n + 1)
19. Find the number of all rational number m such that
n
()0< M. 1, (i) m and n are relatively prime (iii) m n = 25!
n
(A) 256 (B) 128 (C) 512 (D) None of these
PART-Il: NUMERICAL VALUE QUESTIONS
INSTRUCTION :

% The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit.
% If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal
placed.

Number of five digits numbers divisible by 3 and divisible by 4 that can be formed using the digits 0, 1,

2, 3, 4,7 and 8 if, each digit is to be used atmost one is M and N are respectively then value of %is

The sides AB, BC & CA of a triangle ABC have 3, 4 & 5 interior points respectively on them. If the
number of triangles that can be constructed using these interior points as vertices is k and number of

lines segments including sides of triangle is p then Eis




6.

8.xa

10.=

11.

12.=

13.

14.n

Shubham has to make a telephone call to his friend Nisheeth, Unfortunately he does not remember the
7 digit phone number. But he remembers that the first three digits are 635 or 674, the number is odd
and there is exactly one 9 in the number. The maximum number of trials that Shubham has to make to

be successful is N then (%} is equal to
Seven different coins are to be divided amongst three persons. If no two of the persons receive the
same number of coins but each receives atleast one coin & none is left over, then the number of ways

in which the division may be made is k, then number of ways in which k can be resolve as a product of
two coprime number is

Number of ways in which five vowels of English alphabets and ten decimal digits can be placed
in a row such that between any two vowels odd number of digits are placed and both end
places are occupied by vowels is 20(b!)(5!) then b equals to

The number of integers which lie between 1 and 10¢ have the sum of the digits equal to 12 is A and

number of such 6 digit integer which have the sum of the digits equal to 12 is B then %:

The number of ways in which 8 non-identical apples can be distributed among 3 boys such that every

boy should get atleast 1 apple & atmost 4 apples is N then [%) is equal to

In a hockey series between team X and Y, they decide to play till a team wins “10’ match. If N is number
of ways in which team X wins and if M is number of ways in which team X win while first match is win by

team X then ﬂ =
M

Three ladies have brought one chlid each for admission to a school. The principal wants to
interview the six persons one by one subject to the condition that no mother is interviewed
before her chlid. Then find the number of ways in which interviews can be arranged

In a shooting competition a man can score 0, 2 or 4 points for each shot. Then the number of different
ways in which he can score 14 points in 5 shots is

Six persons A, B, C, D, E and F are to be seated at a circular table. The number of ways this can be
done if A must have either B or C on his right and B must have either C or D on his right is

The number of permutations and combination which can be formed out of the letters of the word

"SERIES" taking three letters together is a & b respectively then find %

A box contains 6 balls which may be all of different colours or three each of two colours or two each of
three different colours. The number of ways of selecting 3 balls from the box (if ball of same colour are
identical) is

Five friends F,, F,, F,, F,, F, book five seats C,, C, , C, ,C, , C
independently (i.e. F, books C,, F, books C, and so on). In how many different ways can they sit on

s respectively of movie KABIL

these seats if no one wants to sit on his booked seat, more over F, and F, want to sit adjacent to each
other.



15.» The number of ways in which 5 X's can be placed in the squares of the figure so that no row remains
empty is:

C
B
A

16. Sum of all the numbers that can be formed using all the digits 2, 3, 3, 4, 4, 4, is N then (ﬁj is
equal to

17.=  Six married couple are sitting in a room. Number of ways in which 4 people can be selected so that
there is exactly one married couple among the four is N then (N-225) is equal to

18..= Let P, denotes the number of ways of selecting 3 people out of ' n' sitting in a row if no two of them are
consecutive and Q, is the corresponding figure when they are in a circle. If P, — Q_ = 6, then find CP)—“

n

19. The number of ways selecting 8 books from a library which has 10 books each of Mathematics,
Physics, Chemistry and English, if books of the same subject are alike, is N then find %

20. The number of three digit numbers of the form xyz such that x <y and z <y is N then % is equal to

PART - lll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

1. In an examination, a candidate is required to pass in all the four subjects he is studying. The number of
ways in which he can fail is
(A) “P, + P, + *P, + *P, (B) 4*—1
(C) 2+ -1 (D) “C, +4C, +*C, + “C,

2. The kindergarten teacher has 25 kids in her class. She takes 5 of them at a time, to zoological garden
as often as she can, without taking the same 5 kids more than once. Then the number of visits, the
teacher makes to the garden exceeds that of a kid by:

(A) 2505 _ 24C4 (B) 24C5 (C) 2505 _ 24C5 (D) 2404

3. A student has to answer 10 out of 13 questions in an examination. The number of ways in which he can

answer if he must answer atleast 3 of the first five questions is:

(A) 276 (B) 267

(C) °C,, - °C, (D) 5C, . 8C, + °C, . 8C, + 2C,
4. Number of ways in which 3 different numbers in A.P. can be selected from 1, 2, 3,...... nis:

p— p— 2 J—
(A) W if n is even (B) #if nis odd
(n—1)2_ . n(n-2).

(C) 1 if n is odd (D) if nis even

5. 2m white identical coins and 2n red identical coins are arranged in a straight line with (m + n) identical

coins on each side of a central mark. The number of ways of arranging the identical coins , so that the
arrangements are symmetrical with respect to the central mark.

(A) m™nC (B) mnC, (C) m+nC‘m_n| (D) mmC\n-m|
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10.
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14.

15.

The number of ways in which 10 students can be divided into three teams, one containing 4 and others
3 each, is

10 | o~ s 10 | 1
(A)4!3!3! (B) 2100 (C)7°C, - *C, (D)6!3!3!'2
If all the letters of the word 'AGAIN' are arranged in all possible ways & put in dictionary order, then
(A) The 50" word is NAAIG (B) The 49" word is NAAGI
(C) The 51t word is NAGAI (D) The 47" word is INAGA

You are given 8 balls of different colour (black, white,...). The number of ways in which these balls can
be arranged in a row so that the two balls of particular colour (say red & white) may never come
together is:

(A)8!-2.7 (B)6.7! (C)2.61.7C, (D) none

Consider the word '"MULTIPLE' then in how many other ways can the letters of the word 'MULTIPLE' be
arranged ;

(A) without changing the order of the vowels equals 3359

(B) keeping the position of each vowel fixed equals 59

(C) without changing the relative order/position of vowels & consonants is 359

(D) using all the letters equals 4-7! — 1

The number of ways of arranging the letters AAAAA, BBB, CCC, D, EE & F in a row if the letter C are
separated from one another is:
12! 13! 14! 13!

B %=1 © 373725 (D) 1. —

(A) °C,. ———
51 31 2 51 31 31 21 31 32| 6!

The number of non-negative integral solutions of x, + X, + X, + X, < n (where n is a positive integer) is
(A) nJrSC3 (B) n+4C4 (C) n+505 (D) n+4Cn

There are 10 seats in the first row of a theatre of which 4 are to be occupied. The number of ways of
arranging 4 persons so that no two persons sit side by side is:

(A)7C, (B) 4.7P, (C)C, 4! (D) 840

%C,, is divisible by

(A) 19 (B) 52 (C) 192 (D) 5°

P is equal to

A M+1)(Nn+2)..... (2n) B)2r[1.3.5....2n=1)]
(C)(2).(6).(10).... (4n-2) (D) n! (*C))
The number of ways in which 200 different things can be divided into groups of 100 pairs, is:
200! 101)(102) (103 200
A) —— By | — || — || — ... | —
®) 5o ® (F)(F)E)- ()
200!

- D) (1.3.5...... 199
©) 555 007 (D) (1.3.5 )



PART - IV : COMPREHENSION

Comprehension # 1
There are 8 official and 4 non-official members, out of these 12 members a committee of 5 members is
to be formed, then answer the following questions.

1. Number of committees consisting of at least two non-official members, are
(A) 456 (B) 546 (C) 654 (D) 466
2. Number of committees in which a particular official member is never included, are
(A) 264 (B) 642 (C) 266 (D) 462

Comprehenssion # 2

Let n be the number of ways in which the letters of the word "RESONANCE" can be arranged so that
vowels appear at the even places and m be the number of ways in which "RESONANCE" can be
arrange so that letters R, S, O, A, appear in the order same as in the word RESONANCE, then answer
the following questions.

3. The value of n is

(A) 360 (B) 720 (C) 240 (D) 840
4. The value of m is

(A) 3780 (B) 3870 (C) 3670 (D) 3760

Comprehension # 3
A mega pizza is to be sliced n times, and S, denotes maximum possible number of pieces.

5.»  Relation between S & S,
(A)S, =S, _,+n+3 B)S, =S _,+n+2 (C)S,=S,_,+n+2 (D)S, =S, _,+n

6. If the mega pizza is to be distributed among 60 person, each one of them get atleast one piece then
minimum number of ways of slicing the mega pizza is :
(A) 10 (B) 9 (C)8 (D) 11

= Marked questions are recommended for Revision.

N
J

* Marked Questions may have more than one correct option.

PART - | : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS)

1. Let S = {1, 2, 3, 4}. The total number of unordered pairs of disjoint subsets of S is equal to
(A) 25 (B) 34 (C) 42 (D) 41
[IT-JEE-2010, Paper-2, (5, -2), 79]
2. The total number of ways in which 5 balls of different colours can be distributed among 3 persons so
that each person gets at least one ball is [IT-JEE 2012, Paper-1, (3, -1), 70]

(A) 75 (B) 150 (C) 210 (D) 243



Paragraph for Question Nos. 3 to 4
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7.5
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10.

11.

12.

Let a, denote the number of all n-digit positive integers formed by the digits 0,1 or both such that no
consecutive digits in them are 0. Let b, = the number of such n-digit integers ending with digit 1 and ¢, =
the number of such n-digit integers ending with digit 0.

Which of the following is correct ? [IT-JEE 2012, Paper-2, (3, —1), 66]
(A) a,; = Ay + A5 (B) ¢, # Cie + Cis (C)b,, = b16 +Ci6 (D) a,;=c, + b16

The value of by is
(A) 7 (B) 8 (C)9 (D) 11

Let n, < n, < n, <n, <n, be positive integers such that n, + n, + n, + n, + n,= 20. Then the number of
such distinct arrangements (n,, n,, n,,n,, n,) is [JEE (Advanced) 2014, Paper-1, (3, 0)/60]

Let n > 2 be an integer. Take n distinct points on a circle and join each pair of points by a line segment.
Colour the line segment joining every pair of adjacent points by blue and the rest by red. If the number
of red and blue line segments are equal, then the value of n is

[JEE (Advanced) 2014, Paper-1, (3, 0)/60]

Six cards and six envelopes are numbered 1, 2, 3, 4, 5, 6 and cards are to be placed in envelopes so
that each envelope contains exactly one card and no card is placed in the envelope bearing the same
number and moreover the card numbered 1 is always placed in envelope numbered 2. Then the
number of ways it can be done is [JEE (Advanced) 2014, Paper-2, (3, —1)/60]
(A) 264 (B) 265 (C) 53 (D) 67

Let n be the number of ways in which 5 boys and 5 girls can stand in a queue in such a way that all the
girls stand consecutively in the queue. Let m be the number of ways in which 5 boys and 5 girls can
stand in a queue in such a way that exactly four girls stand consecutively in the queue. Then the value
of 0 is [JEE (Advanced) 2015, P-1 (4, 0) /88]

n
A debate club consists of 6 girls and 4 boys. A team of 4 members is to be selected from this club
including the selection of a captain (from among these 4 members) for the team. If the team has to
include at most one boy. Then the number of ways of selecting the team is

[JEE (Advanced) 2016, Paper-1, (3, —1)/62]

(A) 380 (B) 320 (C) 260 (D) 95

Words of length 10 are formed using the letters A, B, C, D, E, F, G, H, |, J. Let x be the number of such
words where no letter is repeated; and let y be the number of such words where exactly one letter is
repeated twice and no other letter is repeated. Then, Qix = [JEE(Advanced) 2017, Paper-1,(3, 0)/61]
LetS={1,2,3, ... , 9). Fork =1, 2,......,5, let Nk be the number of subsets of S, each containing five
elements out of which exactly k are odd. Then N1 + N2 + N3 + N4 + N5 =

[JEE(Advanced) 2017, Paper-2,(3, —1)/61]
(A) 210 (B) 252 (C) 126 (D) 125

The number of 5 digit numbers which are divisible by 4, with digits from the set {1, 2, 3, 4, 5} and the
repetition of digits is allowed, is . [JEE(Advanced) 2018, Paper-1,(3, 0)/60]



13.

14.

In a high school, a committee has to be formed from a group of 6 boys M1, M2, M3, M4, Ms, Ms and 5

girls G1, Gz, Gs, Gs, Gs. [JEE(Advanced) 2018, Paper-2,(3, —1)/60]

(i) Let a1 be the total number of ways in which the committee can be formed such that the committee
has 5 members, having exactly 3 boys and 2 girls.

(i) Let a2 be the total number of ways in which the committee can be formed such that the committee
has at least 2 members, and having an equal number of boys and girls.

(ii) Let as be the total number of ways in which the committee can be formed such that the committee
has 5 members, at least 2 of them being girls.

(iv) Let a4 be the total number of ways in which the committee can be formed such that the committee
has 4 members, having at least 2 girls and such that both M1 and G+ are NOT in the committee
together.

LIST-I LIST-II

(P) The value of a1 is (

(Q) The value of az is 2

(R) The value of as is (3)

(S) The value of ou is (4) 200

()
(6)

The correct option is
AP>4,Q->6;,R>2;S—>1 BYP—>1,Q>4,R—>2;S—>3
C)P—>4,Q—>6;R>58S—>2 D)P—-4,Q—-2,R>3;S—>1

Five persons A,B,C,D and E are seated in a circular arrangement. If each of them is given a hat of one
of the three colours red, blue and green, then the numbers of ways of distributing the hats such that the
person seated in adjacent seats get different coloured hats is

[JEE(Advanced) 2019, Paper-2 ,(4, -1)/62]

PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

1.xn

Statement-1 : The number of ways of distributing 10 identical balls in 4 distinct boxes such that no box
is empty is 903 . [AIEEE 2011, L, (4, —1), 120]

Statement-2 : The number of ways of choosing any 3 places from 9 different places isf’C3 .

(1) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.

(2) Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1.
(3) Statement-1 is true, Statement-2 is false.

(4) Statement-1 is false, Statement-2 is true.

There are 10 points in a plane, out of these 6 are collinear. If N is the number of triangles formed by
joining these points. then : [AIEEE 2011, 11, (4, —1), 120]
(1)N<100 (2) 100 < N <140 (3) 140 <N <190 (4) N> 190

Assuming the balls to be identical except for difference in colours, the number of ways in which one or
more balls can be selected from 10 white, 9 green and 7 black balls is : [AIEEE-2012, (4, —-1)/120]
(1) 880 (2) 629 (3) 630 (4) 879

Let T, be the number of all possible triangles formed by joining vertices of an n-sided regular polygon. If
T. —T, =10, thenthe value of nis: [AIEEE - 2013, (4, -1),360]
(17 (2)5 (3) 10 (4) 8



10.

11.

The number of integers greater than 6,000 that can be formed, using the digits 3, 5, 6, 7 and 8, without
repetition, is : [JEE(Main) 2015, (4, - 1), 120]
(1) 216 (2) 192 (3)120 (4) 72

If all the words (with or without meaning) having five letters, formed using the letters of the word SMALL
and arranged as in a dictionary; then the position of the word SMALL is :

[JEE(Main) 2016, (4, — 1), 120]
(1) 59 (2) 52 (3) 58 (4) 46

A man X has 7 friends, 4 of them are ladies and 3 are men. His wife Y also has 7 friends, 3 of them are
ladies and 4 are men. Assume X and Y have no common friends. Then the total number of ways in
which X and Y together can throw a party inviting 3 ladies and 3 men, so that 3 friends of each of X and
Y are in this party, is [JEE(Main) 2017, (4, — 1), 120]

(1) 485 (2) 468 (3) 469 (4) 484

From 6 different novels and 3 different dictionaries, 4 novels and 1 dictionary are to be selected and
arranged in a row on a shelf so that the dictionary is always in the middle. The number of such

arrangements is : [JEE(Main) 2018, (4, — 1), 120]
(1) at least 500 but less than 750 (2) at least 750 but less than 1000
(8) at least 1000 (4) less than 500

Let S be the set of all triangles in the xy-plane, each having one vertex at the origin and the other two
vertices lie on coordinate axes with integral coordinates. If each triangle in S has area 50 sq. units, then
the number of elements in the set Sis : [JEE(Main) 2019, Online (09-01-19),P-2 (4, — 1), 120]
(1) 32 (2) 36 (3) 18 4)9

Consider three boxes, each containing 10 balls labelled 1,2,....,10. Suppose one ball is randomly drawn
from each of the boxes. Denote by n;, the label of the ball drawn from the it box, (i = 1, 2, 3). Then, the
number of ways in which the balls can be chosen such that n1 < n2 < nsis :

[JEE(Main) 2019, Online (12-01-19),P-1 (4, — 1), 120]
(1) 120 (2) 164 (3) 240 (4) 82

LetS={1, 2, 3....., 100}. The number of non-empty subsets A of S such that the product of element in
Aisevenis: [JEE(Main) 2019, Online (12-01-19),P-1 (4, — 1), 120]
(1) 2%0 + 1 (2) 250(250-1) (3) 2100 — 1 (4) 250 —1



EXERCISE -1
PART - |

Section (A) :
A1, () 9 (ii) 20 (iii) 72 (iv) 326592
A-2. 90
A-3. (i) 40320 (i) 37440 (iii) 2880 (iv) 1152 (v) 1152
A-4. (i) 4320 (i) 720 (iii) 4320 (iv)14400 (v) 14400

(vi) 2880 (vii) 6720 (viii) 720 (ix) 3600
A5. 52 A6. 200 A-7. 50 A-8. 7.7P, A9. P, A-10. 738
A-11. 9999 A-12. 65 A-13. 1170 A-14. 154  A-15. 886656 A-16. 229
A-17. 7350

: " 3" -1 :
A-18. (i) 4n (ii) 3n (iii) 5 +1 (iv) 2n

(v) 21 (vi) "C, . 3™
A-19. 63 A-20. 20 A-21. 62784 A-22. 280
Section (B) :

|

B-1. : 18! 5 B-2. 360360

@n* . (21’ 41 3l
B-3. 70
B-4. (a) 25 (b) 150.  (c) 270000
B-6. 12 B-7. 144 B-8. 48 B-9. 1
Section (C) :
c-1. (i) 18 (ii) 23 (iii) 4
C-2. ()479 (ii) 256 (i) 6 (iv) 473
C-3. 45
c-4. (i) 18, 11.(20 + 21 + 22) (3° + 3 + 3?) (5° + 5)

(ii) 32+1.1.2=8
Section (D) :
D-1. 55 D-2. 37
D-3. (i) 2C, (i) "°C, (iii) '°C,— 4.°C, (iv) "'C,
D-4. °C3-4x5C3=44
D-5. (i) 150 (i) 6 (iii) 25 (iv) 2
D-6. 1
D-7. (a) 44 (b) 109
Section (E) :
E-1. (i) 8 (ii) 10
E-2.  34C2 + 3Ca2 + 3C2 + 3*C1 . 38Cy
E-3. 670
E-4. (i) 36 (ii) 1968 (iii) 1296
E-5. 126



PART -1l
A1l. (C) A2 (DO) A3 (D A4 (B A5 (A) A6 (B A7 (B
A8. (C) A9. (A A10. (D) A-11. (C) A-12. (C) A-13. (D) A-14. (A
A15. (B) A-16. (C) A-17. (A) A-18. (A) A-19. (A). A-20. (C)

Section (B) :
B1. (C) B2. (D) B3 (C) B4 (C) B-5 (A B-6. (A) B-7. (B

Section (C) :
c-1. (D) C-2. (A c-3. (A c-4. (B) C-5. (A Cc-6. (B)

Section (D) :
D-1. (A D-2. (A D-3. (A D-4. (C) D-5. (D) D-6. (A

Section (E) :
E-1. (A E-22 (D) E3. (C

PART - 1ll
1. (A) = (1), (B) = (p), (C) = (q), (D) — (s)
2. (A)-(@);(B)-(p);(C)-(s);(D)-(r)
EXERCISE -2
PART - |
1 A 2 (A 3. (C) 4. (B) 5. (D) 6. c 7. (A)
8. (c) . M 10. (A 1. () 12 (A 13. (A 14 (B
5. (A) 16. (A) 17. (A) 18. (C) 19. (A
PART -1l
. 01.16 or 01.172. 04.02 3. 34.02 4. 08.00 5. 10.00 6. 01.40
7. 46.20 8. 01.90 9. 90.00 10.  30.00 11.  18.00 12.  04.20
13.  31.00 14. 2100 15. 9800 16. 2000 17. 1500 18.  01.12
19. 1650 20. 02.76
PART - lli
. (CD) 2. (AB) 3. (ACD) 4. (CD) 5. (AB) 6. (BC)
7. (ABCD) 8. (ABC) 9. (ABCD)10.  (AD) 11. (BD) 12.  (BCD)
13. (AB) 14. (ABCD)15,  (BCD)
PART - IV
1. A) 2 (D) 3. (B) 4. (A) 5. (D) 6. (D)
EXERCISE -3
PART - |
1 (D) 2. B) 3. A) 4. (B) 5. 7) 6. (5) 7. (C)
5 9. (A)  10. (5 1. (C) 12. (625 13. (C)  14. (30.00)
PART -1l
1 1 2 1 3 4) 4. ) 5. ) 6. 3) 7. (1)

(3) 9. 2) 10. 1 1. @



Bl High Level Problems (HLP)

1.

2.

10.

11.

How many positive integers are there such that n is a divisor of one of the numbers 104, 20%°7?

Six cards are drawn one by one from a set of unlimited number of cards, each card is marked with
numbers — 1, 0 or 1. Number of different ways in which they can be drawn if the sum of the numbers
shown by them vanishes, is:

A five letter word is to be formed such that the letters appearing in the odd numbered positions are
taken from the letters which appear without repetition in the word "MATHEMATICS". Further the letters
appearing in the even numbered positions are taken from the letters which appear with repetition in the
same word "MATHEMATICS". The number of ways in which the five letter word can be formed is:

In how many ways 4 square are can be chosen on a chess-board, such that all the squares lie in a
diagonal line.

Find the number of functions f : A — B where n(A) = m, n(B) =t, which are non decreasing,

Find the number of ways of selecting 3 vertices from a regular polygon of sides 2n+1’ with vertices

A, A, A,,... A, suchthat centre of polygon lie inside the triangle.

A operation * on a set A is said to be binary, if x *y € A, for all x, y € A, and it is said to be
commutative ,
ifx*y=y*xforallx,y e A Nowif A={a,a, ... , @}, then find the following -

(i) Total number of binary operations of A
(i) Total number of binary operation on A such that
ai*aj:sai*ak, if j = k.

(iif) Total number of binary operations on Asuch thata *a <a *a, , Vi,j

The integers from 1 to 1000 are written in order around a circle. Starting at 1, every fifteenth number is
marked (that is 1, 16, 31, .... etc.). This process in continued untill a number is reached which has
already been marked, then find number of unmarked numbers.

Find the number of ways in which n ‘1’ and n ‘2’ can be arranged in a row so that upto any point in the
row no. of ‘1’ is more than or equal to no. of ‘2’

Find the number of positive integers less than 2310 which are relatively prime with 2310.

In maths paper there is a question on "Match the column” in which column A contains 6 entries & each
entry of column A corresponds to exactly one of the 6 entries given in column B (and vice versa) written
randomly. 2 marks are awarded for each correct matching & 1 mark is deducted from each incorrect
matching. A student having no subjective knowledge decides to match all the 6 entries randomly. Find
the number of ways in which he can answer, to get atleast 25 % marks in this question.
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13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24.

25.

26.

Find the number of positive unequal integral solution of the equation x + y + z = 20.

If we have 3 identical white flowers and 6m identical red flowers. Find the number of ways in which a
garland can be made using all the flowers.

Number of times is the digit 5 written when listing all numbers from 1 to 105?

The number of combinations of n letters together out of 3n letters of which n are a and n are b and the
rest unlike.

In a row, there are 81 rooms, whose door no. are 1,2,....... ,81, initially all the door are closed. A person
takes 81 round of the row, numbers as 1% round, 2™ round ........ 81" round. In each round, he
interchage the position of those door number, whose number is multiple of the round number. Find out
after 81t round,How many doors will be open.

Mr. Sibbal walk up 16 steps, going up either 1 or 2 steps with each stride there is explosive material on
the 8" step so he cannot step there. Then number of ways in which Mr. Sibbal can go up.

Number of numbers of the form xxyy which are perfect squares of a natural number.

A batsman scores exactly a century by hitting fours and sixes in twenty consecutive balls. In how many
different ways can he hit either six or four or play a dot ball?

In how many ways can two distinct subsets of the set A of k(k > 2) elements be selected so that they
have exactly two common elements.

How many 5 digit numbers can be made having exactly two identical digit.

Find the number of 3-digit numbers. (including all numbers) which have any one digit is the average of
the other two digits.

In how many ways can(2n + 1) identical balls be placed in 3 distinct boxes so that any two boxes
together will contain more balls than the third box.

Let f(n) denote the number of different ways in which the positive integer 'n' can be expressed as sum
of 1s and 2s.

forexample f(4)=5{2+2,2+1+1,1+2+1,1+1+2,1+1+1+1}. Now that order of 1s and 2s is
important. Then determine f(f(6))

Prove that (n!)!is divisible by (n!)®-"

A user of facebook which is two or more days older can send a friend request to some one to join
facebook.
If initially there is one user on day one then find a recurrence relation for a_ where a_is number of users

after n days.



27.

28.

29.

30.

31.

32.

Bl HLP Answers

1.

5.

12

16.

19.

21,

24.
28.

31.

Let X ={1, 2, 3,.....,10}. Find the the number of pairs {A, B} such AcX.BcX. ABand An B ={5,7,8}.

Consider a 20-sided convex polygon K, with vertices A, A,, . ..., A,, in that order. Find the number of
ways in which three sides of K can be chosen so that every pair among them has at least two sides of

K between them. (For example (A A,, A/A,, A, A ) is an admissible triple while (A A,, A A, A A,) is

17727 4" '5? 117 12 1" 727 4" '5? 19" 20

not).

Find the number of 4-digit numbers (in base 10) having non-zero digits and which are divisible by 4 but
not by 8.

Find the number of all integer-sided isosceles obtuse-angled triangles with perimeter 2008.

Let ABC be a triangle. An interior point P of ABC is said to be good if we can find exactly 27 rays
emanating from P intersecting the sides of the triangle ABC such that the triangle is divided by these
rays into 27 smaller triangles of equal area. Determine the number of good points for a given triangle

Let o= (a, a, a, ..., @) be a permutation of (1, 2, 3, ..., n). A pair (a,a) is said to correspond to an
inversion of o, if i < j but a > a. (Example : In the permutation (2, 4, 5, 3, 1), there are 6 inversions

corresponding to the pairs (2, 1), (4, 3), (4, 1), (5, 3) (5, 1), (3, 1) . ) How many permutations of
(1,2,3,...n), (n > 3), have exactly two inversions.?

2301 2. 141 3. 540 4. 364
(t+m—1)c,, ways 6. %(”Cz—S.”Cz) 7. (i) " (i) (nhr (i) 1
2nC
800 9. —0n 10. 480 11. 56 ways
n+1
144 13. 3m? + 3m + 1 14. 50000 15. (n +2). 201
9 17. 441 18. 1
[ [ [ [ k(k—1
200 200 200 20! 00. (k=1) (32 —1)
10! 10! 7! 121 41 14! 2! 16!3! 4
n(n+1)
45360 22. 121 23. 5
377 26. a=a_,+a_, 27. 2186
520 29, 729 30. 86
(n+1)(n-2)
26C, 32.



Bl Exercise-1

= Marked questions are recommended for Revision.

» e 799 =M IFT 9 B

PART -1 : SUBJECTIVE QUESTIONS

AT - | : fAYATHS YT (SUBJECTIVE QUESTIONS)

Section (A) : Fundamental principle of counting, problem based on selection of given

object & arrangement of given object.

Gug (A) : O & IRYA g, & 8 Ivgal @ g, e w o amenia Ry

A-1.

Sol.

Sol.

There are nine students (5 boys & 4 girls) in the class. In how many ways

(i) One student (either girl or boy) can be selected to represent the class.

(ii A team of two students (one girl & one boy) can be selected.

(iii) Two medals can be distributed. (no one get both)

(iv) One prize for Maths, two prizes for Physics and three prizes for Chemistry can be distributed.

(No student can get more than one prize in same subject & prizes are distinct)
T el Al fenedl §1 (5 s T4 4 bl fhaq a¥el A
(i) U faenefl (Fe® A1 Asd) A1 S AhAT & Sl Heql BT U 7 |
(ii) ] faenedial &1 e T (VP dsd! 3R Th dsdl) A1 o APl & |
(iiy T R ARG 6 o 21 ([ 0 v @1 S A fre)
(iv) 7| & foly U QRER, HIfdd & ot &1 REPR iR WA & oy 31 [REPR fda UaR 4
o o o 31 (SafE fslt ff el &1 v Qv & v § e qover 78 i daar don
THER f=—f= R)
Ans. (i) 9 (ii) 20 (i) 72 (v) 326592
(i) 5+4=9
(ii 5x4=20
(iii) 9x8=72
(iv) 9(9x8)(9x8x7)=326592

There are 10 buses operating between places A and B. In how many ways a person can go from place
A to place B and return to place A, if he returns in a different bus?
T w@IF A SR B & €9 10 99 Harford 8l 8| U fdd I A | RIF B R SR 999 = A W)

forael TRIBI ¥ 3 |HdT 2 AT I8 a9l § TA 99 B ITINT PN |

Ans. 90

10 x 9 =90

There are 4 boys and 4 girls. In how many ways they can sit in a row

(i) there is no restriction. Ans. 40320
(i) not all girls sit together. Ans. 37440
(ii) no two girls sit together. Ans. 2880
(iv) all boys sit together and all girls sit together . Ans. 1152
(v) boys and girls sit alternatively. Ans. 1152
IR d$d Yd IR oAbl 8| 9 THh ufdd # fhas a9 95 Iad & SIafdh—
EERISECIE RS Ans. 40320
(i) I TsfHar @ 7 99| Ans. 37440
(iii) @13 W Q1 ASfHAT T T 99| Ans. 2880
(iv) T TSd TA—1T Ud T TTefhdl qi—d1e 93 B | Ans. 1152
(V) TS® Td TSl YhraR HH § 99 2| Ans. 1152
(i) Boys-4 Girls-4



Hindi

A-4.x

Ans.

Total number of ways = 8! = 40320
Number of ways in which all girls sit together

Girls J D
 ——

Requlred number of ways = 8! — 5!4/
C, . 4!
Required number of ways = 4! 5C, . 4! = 2880

All Boys  All Girls

= 37440

4! 4!

Ways = 4! 41 2! = 1152
GBGBGBGB 440115
BGBGBGBG

ASD-4 sfedr -4

Bl Wb = 8l = 40320

I Tefddl & W 981 B WD

Girls J D
o

310-‘1118 TH =8l - 54
5C, . 4!
3 B = 415C, . 4] = 2880

Tt e W Tsfhat

- 37440

________ 414121 =1152
G

Flnd the number of words those can be formed by using all letters of the word ‘DAUGHTER'. If

3600

Vowels occurs in first and last place.
Start with letter G and end with letters H.
Letters G, H, T always occurs together.
No two letters of G, H, T are consecutive
No vowel occurs together

Vowels always occupy even place.
Order of vowels remains same.

Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Ans.
Relative order of vowels and consonants remains same. Ans.

4320
720
4320
14400
14400
2880
6720
720

Number of words are possible by selecting 2 vowels and 3 consonants. [16JM110180]

‘DAUGHTER’w%vﬁa@@wﬁmﬁm@aﬁmaﬁaﬂﬁqmﬁs

TR YUH T4 IffqH e R |

G IR Ud HA = &
G,H,T 9<g Ie—a1 &

GHTH A &% 9l &1 HAFa 9 8|
PIs A WX -1 7 & |

TR G99 W WR I |

Ans.
Ans.
Ans.
Ans.
Ans.
Ans.

4320
720
4320
14400
14400
2880



Sol.

Hindi

Ans.
Sol.
A-6.

Ans.

(Vi) ORI @1 ¥ rgRafia & | Ans. 6720
(viii)  ¥ERT UG RIS BT AUeT HH A & Ans. 720
(ix) Tl TR U9 9 ol 9 999 dTel Ieal Bl HeE Ans. 3600
(i) Vowels Consenents
\2 \2
3 5
°C,.2!6! =6 x 6! =4320
(ii) G H
Start with G end with H
6! =720
(iii) GHT

316! =6 x 6! =4320
vy T-1-t-t-1_1 5l.5c .3

6 gap
(v) Same as above
(Vi)  ———————- “C,.3!.5!
(i) ———————— 8C,.1.5!=2C,.5! = 6720
(viii) 3!.51=720
(x)  °C,.5C, .5!=3.10.5! = 120 x 30 = 3600
(i) TR ASTD
\2 \’
3 5
°C,.2!6! =6 x 6! =4320
(ii) G H
GY ¥ UG HY 3= 8 dlcl ARI B A=
6! =720
(iii) GHT

3161 = 6 x 61 = 4320
vy T=1-1-1-1-1 5., .3l

6 gap
(v) IR DI TE
(Vi) —————— “C,.3!.5!
(Vi) ———————— 8C,.1.5!=2C,.5!=6720
(vii)  3!.5!=720
(ix) 3C,.5C, .5!=3.10.5! = 120 x 30 = 3600

Words are formed by arranging the letters of the word "STRANGE" in all possible manner. Let m be the
number of words in which vowels do not come together and 'n' be the number of words in which vowels
come together. Then find the ratio of m: n.(where m and n are coprime natural number)
I "STRANGE" & 3Rl &1 9l w7a dRIdl 3 aRed ) UG g9 O & | AF1d 'm' 39 &l al
H@ g fH W) ga 91 TE A § SR 'n' S vl &) W& 7 [ WR Ue Wi ST B, Al Srgund
m: N &1 A9 S ST | (T m IR n ¥ AT UThd A& B)
5.2
51°C, . 21 5

6! 21 2
In a question paper there are two parts part A and part B each consisting of 5 questions. In how many
ways a student can answer 6 questions, by selecting atleast two from each part? [16JM110181]
UH U9 U3 § Q1 9N & 9FT A iR 917 B T UAd W H 5 U39 €| UH B1F 6 Ul & IR fhaw daeidi

J T Fhdl g I SW IAd 9T H A HA F HY S Y9 a9 IIT B 2 |
200




Sol.

Hindi.

Ans.
Sol.

Hindi.

Ans.
Sol.

Ans.

Total no. of selected question

Part A Part B Number of ways

2 4 5C, x%C,=10x5=50
3 3 5C, x%C, =10 x 10 =100
4 2 5C, x%C,=5x10=50

Total no. of ways = 200

9T A 9T B TP B AT

2 4 5C, x 5C, = 10 x 5 = 50

3 3 5C, x °C, =10 x 10 = 100

4 2 5C, x 5C, =5 x 10 = 50
A WD =200

How many 3 digit even numbers can be formed using the digits 1, 2, 3, 4, 5 (repetition allowed)?
3Pl 1, 2, 3, 4, 5 B FEIA A 3 (P DI bl T GG q91% O Gl & Al 3D P GRIGRT 2
AP B |

50
Total even numbers

| | | | | 2 | (numbers whose unit digit is 2)
5 x 5 =25
| | | | | 4 | (numbers whose unit digit is 4)
5 x 5 =25
on adding = 59
Bl TH AN
| | | | | 2 | (T 596 $HTS BT 3P 2 8)
5 x 5 =25
L L] [4] (et R o 7 o 43 )
5 x 5 =25
Siree W) =50

Find the number of 6 digit numbers that ends with 21 (eg. 537621), without repetition of digits.
3P B 991 gRIEGRT & 6 (bl B fhadl I a8 Ol Faall ©, ol 21 ¥ FA< Bl 2?2 (ISTER0T
537621)

7.7P,
Total number of 6 digit number that ends with 21
6 3 B Hot WA il 21 | AN B B |

| Ll L [ [2f1]
ie. R
7 7 6 5

Hence total number of ways is
7x7x6x5=7x7P3

G TIDI B AR =7 x 7 x6x5=7 x 'P,

The digits from 0 to 9 are written on slips of paper and placed in a box. Four of the slips are drawn at
random and placed in the order. How many out comes are possible? _
BRTS &F el R 0 A 9 IF 3 for@ax & 909 # STl <1 Il B | 999 4 9 Igfesd wu A 4 uft
aTaeR HA | T Sl 8 | g=fad Adel @ wn faaer el

10P

4



Sol.

A-10.

Ans.
Sol.

Hindi.

A-11.

Ans.
Sol.

Hindi.

10 9 8 7

|
total ways @el TId =10x9x8x7=% =P,

Find the number of natural numbers from 1 to 1000 having none of their digits repeated.
1d 1000 T U YT e=mall &) 6] Si1d diforg fRrH e 3 &1 geRmgfy &) 8l 2 |
738

Number of one digit numbers =9

Number of 2 digits numbers =9 x 9 = 81

Number of 3 digits numbers =9 x 9 x 8 = 648

total numbers =9 + 81 + 648 = 738

& 3dH B GEIRI & F& = 9

2 3Pl DI TR B @I =9 x 9 = 81

3 3Pl BT T B T =9 x 9 x 8 = 648

Bl G =9 + 81 + 648 = 738

A number lock has 4 dials, each dial has the digits 0, 1, 2, ........ ,9. What is the maximum unsuccessful
attempts to open the lock?

Th GITHD il & 4 ST & | IAD SAA H 0, 1, 2, ... , 9 TP 31k 2| dlel Bl @i B b
INTHe WA B e fhae gnt ?

9999

Total unsuccessful attempts to open the lock is
= (total attempt — successful attempt) =10 x 10 x 10 x 10 -1 = 10000 — 1 = 9999
qTel DI Wi I Hol Fhe YA

= (@ T — B W) =10 x 10 x 10 x 10— 1 = 10000 — 1 = 9999

A-12.= In how many ways we can select a committee of 6 persons from 6 boys and 3 girls, if atleast two boys

Ans.
Sol.

Hindi.

& atleast two girls must be there in the committee? [16JM110182]
6 dSH! AR 3 efHal # & 6 fFdl o v Afffa foas ahel | 9918 o1 Ao & afe afdfa § &9 9
FH T D AR FH A HA 31 Fefhdl B ey wiie fHar o |
65
case-l If select 4 boys and 2 girls
. 6C4x3C2=15x3=45
case-ll If select 3 boys and 3 girls
o 6C3x303=20x1=20
Hence total number of ways
=45+20=65
ﬁeﬂ%rl afs 4 Tsd 9 2 AsfHA N T

6C, x3C,=15x3=45
ﬁmﬁrllaﬁScdsmHBoismulﬂ“rﬁGnﬁ

6C;x3C;=20x1=20
aa?ﬁaa‘ﬁaﬁa%m 45 + 20 = 65

A-13.= In how many ways 11 players can be selected from 15 players, if only 6 of these players can bowl and

Ans.
Sol.

the 11 players must include atleast 4 bowlers?

15 Reenfsal # & 11 Raanfedl @ va S fraw al@ial & g+ o 9ol & afk 39 Reanfeal § & daa 6
RISl feamell &R Fahd & iR 11 Racfedi § &9 | FH 4 Igarol @ MHa by SR |

1170

Total No. of bowlers = 6

Now, (i) If 4 bowlers are including the no. of ways

selecting 11 players out of 15 players = ¢C, x °C, = 15 x 36 = 540




Hindi.

A-14,

Ans.
Sol.

Hindi.

A-15.

Sol.

Hindi.

A-16.

Ans.
Sol.

(ii) If 5 bowlers are selected = ¢C, x °C, = 6 x 84 = 504

(iii) If all 6 bowlers are selected = °C, x °C, =1 x 126 = 126
Hence total no. of ways = 540 + 504 + 126 = 1170

qel IedTSl = 6

(i) afe 4 dicarst wnfAet fbd S o1 15 Raenfeai § @ 11 Rgenfeai & =39 & @€
=%C, x °C, =15 x 36 = 540

(i) afe 5 Tgarst Tafd fHa o 2 |

=5C, x °C, = 6 x 84 = 504

(iii) af Tt 6 e Tafa 5y o 2 |

=6C, x°C,=1x 126 = 126

3T B TP =540 + 504 + 126 = 1170

A committee of 6 is to be chosen from 10 persons with the condition that if a particular person 'A" is
chosen, then another particular person B must be chosen.
10 T § 9 6 @I T AAfd fha a8l 9 9918 o Gl © I U 99 Afad 'A' BT g1 I &,
@ TR Ry =afd 'B' &1 raw g B
154
If ‘A’ is not chosen, then number of selections = °C,
If ‘A’ is chosen, then ‘B’ is also chosen, then number of selection = ¢C,
S number of ways = °C, + ®C, = 154
Ife A’ b1 =TI | B, 1 FFE B Fed = °C,
I ADT FI9 81, A ‘B’ P |l T BIAT B, Al g1 Dl 6T = °C,
@l WD =9C, +°C, = 154

In how many ways we can select 5 cards from a deck of 52 cards, if each selection must include atleast
one king. [16JM110183]

52 O<il B U TSl H H 5 W B @il W g S 9dhd © I Y-S a9 H HH I A P d1aeE
AT AT?

Ans. 886656

Total number of ways

=4C, x®C, +4C, x 48C, + 4C, x ®C, + “C, x “8C,; =4 x 194580 + 6 x 17276 + 4x 1128 + 1 x 48

= 778320 + 103776 + 4512 + 1 x 48 = 886656

ql TIBI Bl AT = 4C, x 48C, + 4C,, x 48C, + 4C,4 x 48C, + 4C, x 48C,

=4 x 194580 + 6 x 17276 + 4x 1128 + 1 x 48 = 778320 + 103776 + 4512 + 1 x 48 = 886656

How many four digit natural numbers not exceeding the number 4321 can be formed using the digits 1,
2, 3, 4, if repetition is allowed? _

AP 1,2,3,4 B FERAT § AR Al B fHal Uga AEAE g8 A Gahdl § Sl 4321 9§ 91 TG F,
SEfd 3Bl B GIRIERT & Fahdl § |

229
Total no. of ways
1 =64
4 4 4
2 =64
4 4 4
3 =64
4 4 4
411 =16




412 =16
4 4
4 3 |11 =4
4
4 312 (1]=1
Adding =229
Hindi. ga T
1 =64
4 4 4
2 =64
4 4 4
3 =64
4 4 4
41 =16
4 4
412 =16
4 4
4 3 |11 =4
4
41 3211]=1

SireT WR = 229

A-17. How many different permutations are possible using all the letters of the word MISSISSIPPI, if no two
I's are together?
& MISSISSIPPI & |l 31&Ri &1 SUAN &R §J el [ha- e d91 S AHhd @, e dIg A1 a1 1

JII—Aq1Y T8 Ay ?
Ans. 7350
Sol. Total no. of M are = 1

Totalno. of Tare =4

Total no. of P are = 2

Total no. of Sare = 4

First we arrange all the words other than I's are
7! 7x6x5

= =105
2! 4l 1x2
Now, there are 8 places which can be fulfilled by I's i.e. the number of ways is ¢C,
Total required no. = 105 x 5C, = 102>8x7>8x5 _ 455, 70 - 7350
1x2x3x4

Hindi. M & go W& = 1
[ &1 Bl T = 4
P&l §d 9T = 2
S & ol A= =4
U B9 | B BISHY T 3MeRT DI aRIT B E |

|
7! :7x6x5:105

2! 4! 1x2

3T 8 UM I S B [§RT W S Adhd & 39 IRID| D A& C,

&l afe Wl B G = 105 x °C, = 100X 8x7x6x8 _ 445, 70 - 7350

1x2x3x4



A-18.= IfA={1,2,3,4...n} andB < A;C < A, then the find number of ways of selecting

Ans.

Sol.

Hindi.

(i) SetsBand C
ii Order pair of Band C suchthatBnC = ¢
(iii) Unordered pair of Band C suchthatBnC = ¢
(iv) Ordered pair of Band C suchthatBuC=AandBnC=¢
(v) Unordered pair of B and C suchthatBU C=A,BnC=¢
(vi) Ordered pair of B and C such that B n C is singleton
e A={1,2,3,4..n} @@ B c A;C c A dd I & HIaAl B! G&T 3—
(i) Wqed B a1 C
(ii) BT C& Hivd gid wiafd BN C = ¢
(iii) B oM C & 37hfid g7 Sfafd BN C = ¢
(iv) BT C& & gid wdfe BUC=ATAMBNC=9¢
(
(

V) BT C & 31 g Sidib BUC=A,BNC=9¢

vy  Bde C& HAd g™ SIaib B N C Uhel Iz & |
n

(i) 4 (ii) 3 (iii) 3 2‘1
(v) 2n-1 (vi) "C, . 3

() There are four choices for each element

(a) Present in Set B but not in Set C

+1 (iv) 2n

(b) Present in Set C but not in Set B
(c) Present in both sets B & C
(d) Not present in any Set
S0 4"
(i) There are three choices for each element

Present in Set B but not in Set C

(a)
(b) Present in Set C but not in Set B
()

c Not present in any Set
S0 3"
(iii) Every pair is being repeated twice except ¢ in last part
n —
Hence 3 -1 +1
(iv) There are two choices for each element

(a) Present in Set B but not in Set C
(b) Present in Set C but not in Set B so 2"

(V) Every pair is being repeated twice in last part so 2v/2 = 2

(vi) One element is in both sets and rest (n — 1) elements has 3 choices each.
A B
v v "C,

v x
x v } 3’
x x

Now required ways "C, x 3" = N3
(i) TS Jqud & foly IR faded
(a)  F9ead B ¥ SuRed R+ 99=ad CH T8
(b) g C H IuRerd kg W=y B H &
(c) B @ C 3Mi |z ¥ IuRkerd
(d) fell it Wz o SuRera 7€ | ora: 4
(ii) IA$ qud & forg 9 fadwey
(a) Y=gy B # SuRerd W=y dq=ad C # =78l
(b) ey C 4 SURed W] wqzad BH el




A-19.

Ans.
Sol.

Hindi.

A-20.

Ans.
Sol.

Hindi.

(c) foodl Y A= 9 IuRker =7&1 | ar@: 3n
(i)  IA® W H IV IR GRIEGRT ¥ (I AT H ¢ BT BIEDHR) o
(iv) IAd qud & fory a1 fadwey

(a) Hg=aa B # SuRed W= 9q=ad C # =&l

(o)  T=Ig C ¥ SuRerd W Wqead B # 7 o 2n
(v)  Uh® TH F ATH W H I IR GARMERT B | 37 272 = 20
(vi) QI ST H U 3G9 © AT UV (n—1) 37ad IAd § 3 fddhed vEdl & |

3" -1

+1

NC1

anfise HHEI "C. x 31 = N3

1

x| x| | |>
x |[S|x||w

For a set of six true or false statements, no student in a class has written all correct answers and no
two students in the class have written the same sequence of answers. What is the maximum number of
students in the class, for this to be possible. [16JM110184]

T G TN AAT U B TP AGead b IR H, Th P&l D (b W BT 7 T FEl SR el QY § R

feal ft Q1 B A SRl BT GHE HH § SR ol AT B q VAN AT B 39D {7 heT § Sffddmad oAl

B G A DI |

63

Each statement can be answered in two ways. Hence all the six statements can be answered in
2x2x2x2x2x2=2%ways.

So, there are almost 64 sequences of answers are possible. Out of these one is totally correct which no
student has attempted. So, there are almost 64 — 1 = 63 students in the class.

TG B P IR & a¥id I AT ST Fhdl g | 3 7 T B PN BT IR 2 x2x2x2x 2 x 2 =
26 TRI% A T Fhd T |

g, STR &7 & TNIBl & 64 A= ™ I9a 2| 39 TBl 4 U WD d T4 U1 DR a8l
o fslt Y B3 ° T8 e R | o7 Fer § AWa S1ffhad BIEl & Gl =64 — 1 = 63 B

How many arithmetic progressions with 10 terms are there, whose first term is in the set {1, 2, 3, 4}
and whose common difference is in the set {3, 4, 5, 6, 7} ?

10 YaI 91ell ol b AR SR a9l o1 Fahell @ o1 yom us |q=ad {1, 2, 3, 4} &1 3@¥q 2
qAT |14 IR = {3, 4, 5,6, 7} HT A9 © |

20

First term can be chosen in 4 ways and the common difference again in 5 ways.

Hence possible number of arithmetic progressions

=4x5=20

T U 4 TP A G S AHAT § 9T A6 <R W 5 T A A S Al © A -

|G FARR AR B B =1 =4 x 5 =20




A-21.

Find the number of all five digit numbers which have atleast one digit repeated.  [16JM110185]
UrE Tl B I T @IS B G G DI RTTH $F I HH TS 3id HI §REN B Il 8 |

Ans. 62784

Sol.  The number of all 5-digited number is =9 x 10 x 10 x 10 x 10 = 90000 and the number of those five
digited numbers which have no digit repeated =9 x °P,=9 x 9 x 8 x 7 x 6 = 27216
Required number = 90000 — 27216 = 62784

Hindi. 5 i@ & §a SR & &1 = 9 x 10 x 10 x 10 x 10 = 90000 T 5 37! Bl I AWM DI FAT
ST fopeil off a7 1 GoRIgRT 781 81 X8I 8 =9 x °P,=9x 9 x 8 x 7 x 6 = 27216
‘ e @ = 90000 — 27216 = 62784

A-22. There are 3 white, 4 blue and 1 red flowers. All of them are taken out one by one and arranged in a row
in the order. How many different arrangements are possible (flowers of same colurs are similar)?
3 9%g, 4 A 3R 1 o B § ¥ U & 918 U |l DI MdHIad: I (e Ufdd § @aRerd far s
21 TN e = crazent wwa € ? (@99 3T & wHd A 2 )

Ans. 280

Sol.  Total number of possible arrangements are

8!

aralc 280
Fd F=a =l @1 6= = %:280

Section (B) : Grouping and Circular Permutation

Section (B) :

B-1.  In how many ways 18 different objects can be divided into 7groups such that four groups contains

Sol.

B-2.

Ans.
Sol.

Hindi.

3 objects each and three groups contains 2 objects each.
18 faf=1 awgail &1 7 W@l & fodd yer | Qfia fe o1 waar 2 afe g7 |
4R 9 UYS H 379 AT 3HYE H W UAD H 2 IQ BI°
18!
@Y . (21 41 3l
3
3

O
3 18! 1 1
2

Ans.

2
2
In how many ways fifteen different items may be given to A, B, C such that A gets 3, B gets 5 and

remaining goes to C. _
15 faf=1 awgall &1 A, B T2 C ¥ & UbR ¥ dfel o 9adl 2, Sdfs A &1 3, B &1 5 do1 ¥y

TN C A < B |
360360
No. of ways 3 item can be given to Ais °C,

then no. of ways 5 item can be given to B is 2C,
Rest are given to C is C,

Hence total no. of ways if all item is given is
G, x2C, x"C, =455 x 792 x 1 = 360360

A®T 3aRE I & Fal b = '°C,

d9 Bl 5a%qU a7 g D = 2C,

31 AN A g A C B 'C, TP | T Sl Fhell 2 |
Ife T gy & T B, O | WD

G, x12C, x"C, =455 x 792 x 1 = 360360



B-3.

Sol.

Hindi.

B-4.

Sol.

Hindi.

Find number of ways of distributing 8 different items equally among two children.

8 faff=1 awgail &1 <1 I=ai § 99 wU ¥ fHa PR F dfc Fad 2|

Ans. 70
Total no. of ways = First distribute 4 items from 8
to a child, then remaining 4 item to other =8C, x*C, =70x1=70

Fe TD = U8l 4 IRAT DT 8H W U T2l Bl <l &, 3UD IR I g
4 9T g = Bl <d &1 =°C, x ‘C, =70 x 1=70

(a) In how many ways can five people be divided into three groups? [16JM110189]

(b) In how many ways can five people be distributed in three different rooms if no room must be
empty?

(c) In how many ways can five people be arranged in three different rooms if no room must be

empty and each room has 5 seats in a single row.
(a) 5 fdadl o1 3 el # fha geR 9 fawifoa e s | 27
(b) 5 faeadl &1 3 faf &aRT # fhaw UdR 9 dier 91 Fohdr 2 IS DI W AT Qe 7 B2
(c) 5 aafdqdl & 3 HRI H fhas yeR | aRed fhar o1 daar g I oI5 W A1 @rell 7 1B
AT YAS HHR B TH Ufdd # dfg oI+ 7|
Ans. (a) 25 (b) 150.  (c) 270000
(a) five people can be divided into three groups in the following way;

1,1,3 or 1,2,2
Hence, total number of ways

[ |
S S 404+15-25
31 21 22 2l

(b) The three different rooms can be filled in the following ways;

Room |1 |II | III or Room |1 |1II | III
People [1| 1| 3 People |[1|2 | 2
Number of ways = ways in which such groups can be formed ways in which the groups can be
x arranged in the three different rooms

|
Case -1 Number of ways = (%x%j 3!1=60

5/ 1
Case-1I Number of ways = x| 31=90

(2= 2!

Hence, required number of ways = 60 + 90 = 150.
(c) In this case, the positioning of the people amongst themselves is also to be taken into account.
Case -1 Number of ways = 60 x °C, x 5C, x °C; x 3! = 90000
Case -1 Number of ways = 90 x 5C, x 5C, x 5C, x 2! x 2! = 180000

Hence, required number of ways = 90000 + 180000 = 270000.
(a) 5 fdadl o1 3Tl § 9 adiel 9 fawifoa far s |swan 2|

1,1,3 A 1,2,2

| |
aa:zgaa‘ﬁzﬁ:ixl+ 5 xl=10+15=25
3121 (22 2l

(b) 3 faff = R B 991 UBR | ¥R 7 AHhaT B |

Room | I |II | III or Room | I |II | III
People [1| 1| 3 People |12 | 2

A WD = TRl DI T B TRID x TRl B A HHRI H FIRAT BRA B IRID

ﬁaﬁ-lagaaﬁa%=(ﬂxlj3!=so
3! 2!




B-5.

Sol.

Hindi.

Ans.
Sol.

Sol.

B-7.

Ans.
Sol.

Hindi.

B-8.

Rerfer - 11 E@ﬂﬂﬁ‘cﬁ:{ 5!2xl]3!=90

(212 2!
3rct: arfise % = 60 + 90 = 150.
(c) 9 Refa & aafaaal &1 smue § Rafy &1 it ToFm & <=1 =8|
Rerfdy - 1 @A T = 60 x 5C4 x 5C, x 5C, x 3! = 90000
Rerfer - 1 @l @D = 90 x 5C, x 5C, x 5C, x 2! x 2! = 180000
3rat: arfise @& = 90000 + 180000 = 270000.

|
Prove that : Aml is an integer [16JM110190]

(1on?

. 200! S
aﬂﬁn.mw?ﬁw%|

Number of ways of distributing 200 objects into 20 groups each containing 10 objects

200! :
= ——— =an integer say x

(101?° 20!

[
then 20x = __200t which must be an integer.

(10H)2° 19!

200 TRl @1 20 T #, UG H 10 IKU 2, die & FoA aD =$0!20|= T qurie I, AT

T8 X B

a—s[20x=AGﬁ%wthﬁmﬂ'@T%‘r

(10H)%° 19!

In how many ways 5 persons can sit at a round table, if two of the persons do not sit together?
UH Mo A9 & °ARI IR 5 Afd fhds ddl | 98 96d & I 399 9 <1 faRy aafaq e et =81 dad
g?

12

First find if all the person are sitting in a round table is 4! = 24 ways

if two of the person are sitting together i.e.

3! x 2 =12 ways

Hence required number of ways = 24 — 12 = 12 ways

i @it A M A9 & IR RS 934 8, Al Tl DI Gl G&AT 4] = 24 RSP

afe Q1 faRy fdd e |1y 98d 2, a1 a8 @) §@ = 3! x 2! = 12 T e

3rd: enfie el @) & =24 - 12 = 12 WS

In how many ways four men and three women may sit around a round table if all the women are
together?

IR &Y AT A AfRAN Uh W 39 & IRI SR fHa UPR F 98 Adhd ©, Sdid a9 AN Aqrey H{
a3?

144

Total number of women are sit together then total number of person is 5 hence required ways = 4! x 3!
=24 x6=144

F AfZersll ®1 Tdh W IS g AR B M A B RN R 671 & Fof b = 4! x 3|

=24 x6 =144

Seven persons including A, B, C are seated on a circular table. How many arrangements are possible if
B is always between A and C? [16JM110187]
A, B, C dfed O1d =afdd T Mo A9 & aRI AR fhdy IR W 98 Ghd & Seafe B 9eg A @21 C &

g 937




Ans. 48

Sol. Here B is always between A and C so i.e. either ABC or CBA
so total required number of ways is 4! x 2! = 24 x 2 = 48 ways

Hindi. af¢ BH<a A9 C & &1 daar & aI a1 af ABC a1 CBA

3 el I TIpl BT GAT 4] x 2| = 24 x 2 = 48 Wi

B-9. In how many ways four '+ and five '-' sign can be arranged in a circles so that no two '+' sign are
together.
IR '+ TA U = AR B Th g9 $ ARI IR fhan geR | FaRkerd fear o dadar ® afe 15 W @
'+ foreg A1 7 8i?

Ans. 1

Sol. By simple diagram it is obvious that there is only one way.

Hindi. WRol R & 9egdr 9 I8 W g f6 09 v & dier 997d 2 |

Section (C) : Problem based on distinct and identical objects and divisors
@us (C) : <1 73 egall & wwwy oo -1 8 9 wwfa a9

C-1.  Let N =24500, then find [DRN1101]

|
Ei The number of ways by which 5N can be resolved into two factors.
(iii) The number of ways by which N can be resolved into two coprime factors.
AT N = 24500 1 ST I
(o 9 T 3 @, 5FH N ® QT oevst | s e o gean @
(ii) I9 i B T, R 5N B a1 IereRgvel § Ao fBar S waar ©
(iii) I TDI B G, 790 N BT I He—awrog quEvst § f3aifsra fean s d@ar ©
Ans. (i) 18 (ii) 23 (iii) 4
Sol. (i) N=22 5% 72
3.4.3

Y= The number of ways by which N can be resolved into two factors.
i
i

—— = =18
2
(i) BN =22, 54 72
3.5.3+1 _03
(iii) N =22 53 72
23-1=4

C-2.  Find number of ways of selection of one or more letters from AAAABBCCCDEF

(i) there is no restriction. Ans. 479
(ii the letters A & B are selected atleast once. Ans. 256
(iii) only one letter is selected. Ans. 6
(iv) = atleast two letters are selected Ans. 473
AAAABBCCCDEF & U& a1 3% 31eRi & =99 & a¥id =1d dIfog Sidid
(i) BIg Ufew 9 & Ans. 479
(ii) ATd B®T 9 A & Th IR 949 JaY & | Ans. 256
(iii) DI TP AeR AT 7T B | Ans. 6
(iv)» ®F 9 $HF QI &Rl BT g1 T 8 | Ans. 473
Sol. (i) AAAABBCCCDEF
A—> 4
B> 2

Co3U@l+H2+)@B+1)(A+1H(A+1)(1+1)—-1=5.3.4.2.2.2-1=480-1=479
D> 1



B+1H)A+1)B+1)(T+1)(1+1)(1+1)=16 x 16 =256

MOOmT>TMm
Ledlidd
—_ a W= W ==

F > 1
(i)~ Only one letter selected °C, = 6 (Bdal Ush &R - & a1 ¢C, = 6)
(iv) Atleast two letters selected =Total—(no letter is selected)—(One letter selected) = 480—-1—- 6= 473
P W P Th IR FA1 B Wb = GHoa—(Tb A JER T FA D D)
(VP &R g7 & a¥id) = 480— 1 — 6= 473
C-3. Find number of ways of selection of atleast one vowel and atleast one consonant from the word
TRIPLE
TRIPLE ¥/ & 3Rl § 9 & A &1 (& WX 9T HH I $H U oid b1 gI fhad TeR F B Fahd
27
Ans. 45
Sol.  Total number of ways out of 4 consonant and 2 vowels is
2C, x {4C, +4C, +4C5+ %C,} + 2C, x {*C, + %C, +4C4 + 4C,}
=2x{4+6+4+1}+1x[4+6+4+1]=2x15+15=45

C-4. Find number of divisiors of 1980. [16JM110186]
() How many of them are multiple of 11? find their sum
(i) How many of them are divisible by 4 but not by 15.
1980 B WIST! B F&AT STd BV |
(i) STH ¥ fa 11 & U 8, 991 AT 91 =11 BIfoi |
(ii) T4 9 fa 49 959 oAfeT 159 &7 |
Ans. 36

(i) 18, 11.(2° + 2! +22) (3° + 3 + 32) (5° + 5)
(ii) 32+1.12=8
Sol. 1980=22.32.5.11,
number of divisiors of 1980 = (2 + 1)(2 + 1)(1 + 1)(1 + 1) =36
(i) 3.32=18
sum=11.(1 +
(ii) 32+1.12=8
HINDI. 1980 =22.32.5 .11,
1980 @& HISTdhi @l Fw& = (2+ 1)(2+ 1)(1 + 1)(1 + 1) =36
(i) 3.32=18
HISTHT &1 AT =11.(1+2+22) . (1+3+32) . (1 +5)
(ii) divisible by 4 — divisible by 60
4 fomfog — 600 fawITd =1 x3x2x2-1x(1+1)x1x(1+1)=12-4=8

2+29).(1+3+3%).(1+5)

Section (D) : Multinomial theorem & Dearrangement

@US (D) : T HHEI TN TgU THY WX IR g

D-1.  Find number of negative integral solution of equationx +y + z=—12 [16JM110188]
FHIHIV X +y + 2 =— 12D ROUTHD YUlib 8l DI T FA DI |
Ans. 55

Sol. Here -10<x,y,z<-1
Using multinomial theorem
Find the coefficient of x'? in this expansion of

(X + X2+ ... + X102 = x3(1+ X+ X2+ ....... + X9 = x3(1=x")% . (1 -x)° = "G, =

Hindi. I8 -10<x,y,z<—-1



TEUSI U YR & AT |
(X+ X2+ ... + X102 TR H x'2 BT ONd A B W
11x10

2
D-2. In how many ways it is possible to divide six identical green, six identical blue and six identical red
among two persons such that each gets equal number of item?
B TH G B9, B Udh GAM el a1 B: Udh 99 ad aegell bl & Jfdadl # fhad geR ¥ dfc
A ©, Sididh TP Afdd FAE &I H aY UTG HRAT 8 |
Ans. 37
Sol.  X;+Xy+X3=9
Coefficient of xin (1 + x + ...... + x8)3
Coefficient of x% in (1 — x7)3 (1 — x)-3
Coefficient of x% in (1 — 3x7) (1 —x)=3
=93-1C,-3.2+3-1C, =55-18 =37

= X1+ X+xX2+ ... +X%% = x3(1 =x"93 . (1 =x)2 = "C, = =55

Hindi. x;+Xx,+Xx3=9
D TR H X9 BT UMD (1 + X + ...... + x6)3
D TR H X0 H o (1 —x7)3 (1 —x)3
P JAR H x¥ H1 OId (1 - 3x7) (1 —x)3 =93-1C, -3 .2+3-1C, =55 - 18 = 37

D-3.= Find the number of solutions of x + y + z + w = 20 under the following conditions:

(i) X, Y, Z, w are whole number

(ii) X, Y, Z, W are natural number

(iii) XY, z,we{l1,2 3, ... , 10}
(iv X, Y, z, w are odd natural number

X+y+z+w=20% Bl & G A DIY (b :
(i) X, Y, z, w Ul S g |

(ii) X, Y, z, W UTdd STy g |

(iii) XY, z,we{l,2,3, ... , 10}

(iv) X, Y, z, w favq gt S & |
( 2
(

Ans. (i) 2C, (i) '°C, (iii) *C,—4.5C, (iv) "C,
Sol. i) If zero value are include i.e. X, ¥,zZ,Ww>0
So Required no of solution =20+4-1C, . =2C, Ans.
(i) If zero value are exclude i.e. x,y, z,w> 1
X+y+z+wW=20 = vy, +y,+y,+y,=16 { Y Y Yy, Y, 2 0}
So Required number of solution =16+4-'C,  ="C, Ans.
(iii) X+y+z+w=10

1<x,y,z,w <10 = coefficient of x'%in (x + x2 + ...... + X7)4
= coefficient of x®in (1 + X + X2+ ...... + X84 = 481G, =°C

Alter
First find any one is exceed 10
i.e. 10+x,+y+z+w=20 Hencex,,y,z,wx>1

SO VY, ,Y,, Y, ¥, 20 =y, +y,+y,+y,=6
number of solution = °C,
Hence number of solution if all variable may exceed 10, zero values exclude is "*C, —4.°C,

(iv) Let the number be X=2%, +1
y=2x,+ 1
z=2%,+ 1
w=2x, + 1
So A/Q 2x, + 1)+ (2x, + 1)+ (2x,;+ 1) + (2x, + 1) =20

= 2(X, + X, + X+ X,) =16 = X, +X,+X,+X,=8



So Required no of solution = "'C, Ans.
Hindi. (i) I TR AF B A fHar SR |
= X, ¥,zZ,w>0
A AP Bl B G =20+4-1C, . =2C, Ans.
(ii) I TR B WA T8I b S x,y, z, w> 1

X+y+z+w=20

:>y1+y2+y3+y4=16 {.'.y1’y2!y3!y420}
ST eS8l B G&AT = 0+4-1C, _, = °C, Ans.
(iii) X+y+z+w=10

1<x,y,z,w <10
= (X+X2 4 et X H XOBT YOME = (1 + X + X2+ cooeeat X6)* H X6 BT OTH
=(1-x)* d x¢ &1 [ = +6'C, = °C,

Ipfeasd 7 :
JIYLH 3T W A A PIS UH 109 §T &, Al
10+x,+y+z+w=20 3 X,y,z,wx1
TR Y Y Ye s Va2 0 =y 4y, Y+, =6
gl & & =°C,
et Bl B A& e W TR 109 F9 B, Y @il el 8l = 1°C, — 4.°C,
Ipfes :
(iv) AT et X =2x, +1
y=2x,+ 1
Z=2X,+ 1
w=2x, + 1
3fa: UTER @2x, + 1)+ (2x, + 1)+ (2x,+ 1) + (2x,+ 1) =20
= 2 (X, +X, +X,+X,)=16= X, +X,+ X, +X,=8

$AfAY SATawS Bl B W& = 1'C,

D-4. A person has 4 distinct regular tetrahedron dice. The number printed on 4 four faces of dice are -3, —1,
1 and 3. The person throws all the 4 dice. Find the total number of ways of getting sum of number
appearing on the bottom face of dice equal to 0.

U A & U IR == AHeadshdd U 8 | Ul B 9R |asl ) -3, -1, 1, 3 foram W 8|
Afd 1 TR U DI Bl @ TAT U B el Gag R ST dTell GRS b1 AN IR B D fH
SREASISEEII I

Ans. °C3—-4 x5C3=44

Sol. Required = Coefficient of x% in (x3 + x~ + x + x3)*
= Coefficient of x'2in (x0 + x2 + x* + x5)4
= Coefficient of x8in (x0 + x! + x2 + x3)*
= Coefficient of x8 in (1 — x*)* (1 —x)
=9C3-4x5C3=44

Hindi. onfie A = (x2 + x71 + x + x3)4H x0 &1 o1

= (X0 + X2 + x4 + xB)4H x12 T U



= (X0 + X' + x2 + x3)4 H x6 BT 0TI
= (1 =x44 (1 =x)~* x8 5 &1 oD

=9C3-4 x5C3 =44

D-5.= Five balls are to be placed in three boxes in how many diff. ways can be placed the balls so that no box
remains empty if
(i) balls and boxes are diff,
(ii) balls identical and boxes diff.
(iii) balls diff. and boxes identical
(iv) balls as well as boxes are identical
Ure &1 BT 3 gDl H 59 UPR G I B 6 BIE W G5 @lell 7 32 Al WDl DI & A DI
STafd
(i) T vd A5s == 8|
(ii) IS T4 B d agd M- 8
(iy < M- w9 A5e T9H B |
(iv) < gd A5 cFl 99 Bl
Ans. (i) 150, (ii) 6, (iii) 25, (iv) 2
Sol.  Let Boxes contain balls 2,2, 1 or 3, 1, 191 Ig&i 7 9 2,2,1a13,1,1%8]|
| I %31
(i) L TR L T
21 21 11 21 11 11 3! 21
2,2, 1) (1,1,3)
[ |
(i) 1 x 3! +1 3 =6
2! 2!
2,2, 1) (1,1, 3)
I |
(iii) S x 1+ _ S x1=25
21 21 11 21 11 11 31 21
(iv) 2,2,1) + (1,1, 3) = 2 ways (qRIa)
D-6. Let Dnrepresents derangement of 'n' objects. If Dni2 = a Dns1 + b Dn V n € N, then find g
AT D, 'n' IERAT BT Jiaell &l A1ad Rl & Ifs Dve=a Dot +bDnV n e N, T9 b ST BT |
a
Ans. 1
Sol. a=b=n-1
D-7.= A person writes letters to five friends and addresses on the corresponding envelopes. In how many
ways can the letters be placed in the envelopes so that
(a) all letters are in the wrong envelopes?
(b) at least three of them are in the wrong envelopes?
Th Afdd a5 3 o1 o foragar ® &R Gvd e R ud formdr 81 3 um ol | fhdd yeR @
W W1 |dhd § dlfd
(a) T 9T TTord foerel # 8P
(b) PH A HF 9 U TeAd frmTet | BiY
Ans. (a) 44 (b) 109
Sol. (a) Required number of ways = 5! (1 —l+l—l+l—lj= 44
11 21 31 4! 5l



Hindi.

(b) Required number of ways = 5C, D, + °C, D, + 5C, Dy

= 10x3]| (1—l+l_lj +5x41 (1_l+l_i+lj
! ! 121 31 4l

+1x5! (1—1+l—l+l_lj= 109

(@) aﬂﬁ@aﬂaﬁaﬁﬁ@:S!@—lJrl—lJrl—lj:M
11 2! 3! 4! 5l

(b) gvfiee TPl ®1 WA = 5C,, D, + °C, D, + °C,, Dy
—10x3! (1—l+l—lj+5x4! [1_l+l_l+lj
1" 21 3l 1721 31 4l
11 1 1 1

+1x5 (1——+———+———j=109
1 21 31 41 5l

Section (E) : Miscellaneous
Tvs (E) :

E-1.

Ans.
Sol.

Hindi.

Ans.

Sol.

(i) Find exponent of 3 in 20 !
20! % 31 ©dId SA DI |
(i)m  Find number of zeros at the end of 45!.
45! % =1 H YT DI G A1 DI |
(i) 8 (i) 10
(i) Exponent of 3 in 20! (20!'# 3 &1 =Tdid)

20 20 20
= — | = |+ == |+ e
3] [3] |3
=6+2+0=8
(i) Exponent of 2 in 45! is
45 + 45 + 45 + 45 +4—5 + 45 =22+11+5+2+1+0=41
_2_ _22_ 23 24 25 26
Exponent of 5in 45! is
E+ 45 + E=9+1+0=1O
_5_ 52 53
So no. of zeros at the end of 45!is 10
(ii) 45! ¥ 2 &1 91did
ﬁ+E +ﬁ +£ +4—5 +£=22+11+5+2+1+0=41
_2_ 22 23_ 24 25 26
45! ¥ 5 &1 Hidd
451, 1451, [45]
| 5] [5%] [5°]
3 45! % 37T | TR DI F@Ar 10 BN |

=9+1+0=10

Find the total number of ways of selecting two number from the set of first 100 natural number such that
difference of their square is divisible by 3

UM Ul AR & STy A & 4@ 100 5\ @ @1 ok 3 9 v B @1 g & e
& |

3Ca + 93C2 + BC2 + %C1 . BC;

Total number of ways of selecting two number of the type 3A (A e 1) is 33C2



Hindi

E-3.

Sol.

Hindi.

Total number of ways of selecting two number of the type 31 + 1 (A € 1) is 34C2

Total number of ways of selecting two number of the type 3A + 2(A € 1) is 33C2

Total number of ways of selecting one number of the type 3\ + 1 and one number of the type
3L +2 (L e1)is38Cq.34Cy

3h (A e ]) UBR & T FERI B FA B a¥id BC2 7 |

3h+1 (A el) UBR &I q TR & T & s #C2 8 |

3L +2(A € I) YBR BT T F&BH & A B a¥id 3C;

(3L + 1) UPR &I T A& TAT 3L + 2 (A € ) UBR B! Th F&T Pl A4 & a9 3G . 34Cy

A four digit number plate of car is said to be lucky if sum of first two digit is equal to sum of last two
digit. Then find the total number of such lucky plate. (Assume 0000, 0011, 0111, ......... all are four digit
number)

UH BR DI IR FH B TR ©Ic DI dAdd] Hal A IE S YAH QI D] BT ANTHA, 3ifaH ]I 37!
P AN S IRIER & | 79 59 UBR & [l APl ©Ic Bl Bl AT o—.

(w1 &% 0000, 0011, 0111, ......... T AR H & B)

Ans. 670
Total number of lucky plate having sum of first two digits = 0 is 12
Total number of lucky plate having sum of first two digits = 1 is 22

Total number of lucky plate having sum of first two digits = 2 is 32

Total number of lucky plate having sum of first two digits = 9 is 102

Total number of lucky plate having sum of first two digits = 10 is 92

Total number of lucky plate having sum of first two digits = 18 is 12

= Total number of lucky plate =12+ 22+ .......... +92+10%2+92 + .......... +22+12=670

AT I B [ AT § T YH A D BT AMT=08 128 |
AT ©IC B [ AT © 98 TH I P! BT AT =15 228 |
TAFDHI WT B Fo G&1 2 fTD TUH I P BT AM=27 32|

AT ©IC B A AT § 98 UH I P BT AT=9% 1022 |
T wIT B G G & RTTD Y [ 3B HT A =107 27|



E-4.

Sol.

E-5.

Sol.

Hindi.

D] ©IT B A AT & ST YU [ 3B BT AN = 187 128 |

= A AP ©IC = 12422 4 ... +92 4102+ 92+ ......... +22412=670

Let each side of smallest square of chess board is one unit in length.

(i) Find the total number of squares of side length equal to 3 and whose side parallel to side of
chess board.

(i) Find the sum of area of all possible squares whose side parallel to side of chess board.

(iii) Find the total number of rectangles (including squares) whose side parallel to side of chess
board.

AR B IS W I BIC T B JA® Yol B =18 1 3H1S 2 |
(i) AR B Yol & I P G S DY, STafs Yo, ARGl dle D Yol S FHRR ¢ |
(ii) [T FETfaT 9l BT eI ST DI | Safd ail B Yoll, RS dIs & Yol & FHH 2 |
(i) Smyd @ B T B gY) B For G BN G AT B S TR IS B AR 2 |

Ans. (i) 36 (i) 1968 (i) 1296
(i) Obvious
(ii) (82 x 12) + (72 x 22) + (62 x 22) + ............ +(12 x 82) = 1968

(iii) 9C2 x 9C2 = 1296

A person is to walk from A to B. However, he is restricted to walk only to the right of A or upwards of A.
but not necessarily in the order shown in the figure. Then find the number of paths from A to B.

B
0

.

1Y

»

1)
A‘;

T Afdd B A ¥ B TF U © SIaid 98 forg A & S0 R% I A & HUR Pl R & ol I8 i
fean o & uRg A W oA & HH A el AP A8 B A 99 AR $ A 9 B T 9 b faf= vl

D T FIA DI | [16JM110191]
B
0

A >
Ans. 126
No matter which path the person choses, he must walk 9 steps in total, 4 in the right direction and 5 in
the upwards direction. So we have to arrange 9 steps (or which 4 are of one kind and 5 of the other),

[
which can be done in i ways.
415!

9l _ 9.8.7.6.5! _ 126
415! 4.3.2.1.5!
I8 A B A 9 F Y W HA 9 H&A T IS, 4 SR TRE B fIem A TA1 5 FW Pl feww A

eﬂﬁzgﬁ9aﬁ1ﬁ(4WW$HWSE§QHW$)aﬁmﬁ%W§Gﬁ%%aﬁaﬁémw

Hence, the required number of ways =

AHdT



9! 9.87.65!

I e TP B IX=T = =
4151 4.3.2.1.5]

=126.

PART -1l : ONLY ONE OPTION CORRECT TYPE

R - Il : BT U A& fdhed UHR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Fundamental principle of counting, problem based on selection of given

object & arrangement of given object, rank of word

@us (A) : M & IERYE Rigr, & T aRei @ gAE, IR W) R e, i

Sol.

Sol.

Sol.

Hindi.

Sol.

Hindi.

IQ P WIAT R MR FAIY

The number of signals that can be made with 3 flags each of different colour by hoisting 1 or 2 or 3
above the other, is:

faf=1 TN & 3 SIUS| &1 ITINT BB G [~ GDHd I ST Fhd © oididh Yb 308 D HUR 1 A1 2 AT
3 37 HER 1 Hhd o

(A)3 (B) 7 (C* 15 (D) 16

Total number of signals can be made from 3 flags each of different colour by hoisting 1 or 2 or 3 above.
ie. %p; +3%p, +3p;=3+6+6=15

=1 T & 3 SvS] I SWAN PR T T Fol ADdl DI AN, 4B Th VS D HUR 1 A7 2 AT 3
08 HERN S FHd T |

AT 3p, +3p, +3p;=3+6+6=15

8 chairs are numbered from 1 to 8. Two women & 3 men wish to occupy one chair each. First the
women choose the chairs from amongst the chairs marked 1 to 4, then the men select the chairs from
among the remaining. The number of possible arrangements is: [16JM110192]

313 HRAAT 0 1 | 8 b THR oW 8| 2 3iRd AR 3 AEH AP Tb—Veb HAT U 931 AEd & | Usel
ARG 1 9 4 TR o g8 HRIAT A I FRIFT gl © 3R s 91 e < g8 HAl A | Rl
T B, A AU AT DI F&T BI—

(A) ¢C,. ‘C, (B) P,. *P, (C) *C,. *P, (D*) “P,. ®P,

Total number of possible arrangements is

4 6

P, x °P; -

fl H9g fa=ansi B G

4p2 X 6p3.

Number of words that can be made with the letters of the word "GENIUS" if each word neither begins
with G nor ends in S, is:
"GENIUS" oI & 37eRl ¥ U9 fdhal 91 §911¢ 1 |ahdl & ol 1 a1 G ¥ Y 8 8 AR 7 & S R F9«

g 8-

(A) 24 (B) 240 (C) 480 (D*) 504
First we have to find all the arrangements of the word ‘GENIUS’ is
6!=720

number of arrangement which in either started with G ends with S is

(5! +5!-41) = (120 + 120 — 24)= 216

Hence total number of arrangement which is neither started with G nor ends with S is.
(720 — 216) = 504

|IYeH 89 wes ‘GENIUS’ & |1 9 fa=amai &1 §w&m S1d &l |

6!1=720

S ol @ A S A A G ¥ YRS 8 dl S UR FAT &l

(5! +5!-41) = (120 + 120 — 24)= 216



Sol.

Hindi.

Sol.

Hindi.

Sol.

Hindi.

Sol.

Id: S A=l @ AR S A Al G W YRS B0 8 MR 9 & S WX || B 8
(720 — 216) = 504.

The number of words that can be formed by using the letters of the word ‘MATHEMATICS’ that start as
well as end with T, is [16JM110193]
‘MATHEMATICS’ 31 & ekl 9 U9 fha™ ¥1sg 99117 o7 | & of T & UR™ 81 & IR T R & |\
B B—

(A) 80720 (B*) 90720 (C) 20860 (D) 37528

L7 |

NN NENEE

|
Total arrangement is % =90720

HEEEEEEEEEEG

. . [

g fa=mai o G =%= 90720

5 boys & 3 girls are sittiné ih a row of 8 seats. Number of ways in which they can be seated so that not
all the girls sit side by side, is: _

5 ded IR 3 wisfdhdl e dufdd # Rerd 8 et W 99 gu 21 Ik ¥ sl va @iy =18 90, @1 9
T fpas ad A 9 Aahd B

(A*) 36000 (B) 9080 (C) 3960 (D) 11600

Total no. of arrangement if all the girls do not sit

side by side is = [all arrangement — girls seat side by side]

=8!— (6! x 3!) =6! (56 —6) = 6! x 50 =720 x 50 = 36000

afe a1 Tsfhdl T et F81 93 A1 {4l & w2

= [@a I — 59 | asfeal w—ar 93]

=8l - (6! x 3!) =6! (56 —6) = 6! x 50 = 720 x 50 = 36000.

Out of 16 players of a cricket team, 4 are bowlers and 2 are wicket keepers. A team of 11 players is to
be chosen so as to contain at least 3 bowlers and at least 1 wicketkeeper. The number of ways in
which the team be selected, is

% fhde <M & 16 Raanfedl # 4 Figars iR 2 fAee @R 21 11 Raanfeal @ e < fhaa adier |
AR S FHeh B, R &9 | BH 3 Iigdrt iR BH A $H Uh fAde—aIw 8 ?

(A) 2400 (B*) 2472 (C) 2500 (D) 960

Number of bowlers = 4

Number of wicketkeeper =2

Let total number required selection

4C,4 .2C, .19C, + 4C, .2C, ."°C, +4C,4 . 2C, .19C4 + #C,, . 2C, .10C,

960 + 420 + 840 + 252 = 2472

AT B T =4

fade BRI @ FE= =2

i gATal o1 e

4C,4 .2C, .19C, + %C, .2C, .1°C, +4C,4 . 2C, .19Cq + #C,, . 2C, .10C,

960 + 420 + 840 + 252 = 2472

Passengers are to travel by a double decked bus which can accommodate 13 in the upper deck and 7
in the lower deck. The number of ways that they can be divided if 5 refuse to sit in the upper deck and 8
refuse to sit in the lower deck, is

TS & JiTall a9 & SR Jf7d I 13 a1 faell 9fia w 7 aafda 9 9ad 2| 3l 39 20 afdqal # 9
5 Afdd HUR S F FAT B & 9T 8 Afdd g 9o+ A A1 HRd &, dI 3= fbad TerR I fayfora fear
ST HHdT E—

(A) 25 (B*) 21 (C) 18 (D) 15

upperdeck - 13 seats — 8 in upper deck.

lowerdeck - 7 seats — 5 in lower deck



Hindi.

Sol.

Hindi.

Sol.

Hindi.

Remains passengers = 7

Now Remains 5 seats in upper deck and 2 seats
in lower deck

for upper deck number of ways = 7C,

for lower deck number of ways = 2C,

So total number of ways = "C, x 2C, = % =21

W 7T - 13 ¥ > HU Afvter # 8 I
el 7t - 7 W - el 5Rta § 5 =
g9 gu A =7
T 5 I U Al | derr 2 Mie faen wivta § 93l B |
S AR B oy WS w1 B Wb = 7C,
A @1 AR H WS WA B W = 2C,

7.6

37 ?gaaﬁ’cﬁycsﬂcf? 21

The number of permutations that can be formed by arranging all the letters of the word ‘NINETEEN’ in
which no two E’s occur together. is

g ‘NINETEEN' & 9 3eRi &1 fhds TR I JaRerd fear S dedar & dife ais Y a1 'E' Te |1
T M-
8! 51 51 8!

¥ 2 6 6
(A) 3 30 (B) 31 %60, (C*) 3 C, (D) 5 C,-
NINETEEN
= N—3: I, T
E—>3

First we arrange the word of N, N, N, land T
|
then the number of ways =% .
Now total 6 number of place which are arrange E is 6C,

!
Hence total number of ways =% .6C,

NINETEEN
= N—3: I, T
E—>3
Tduerm 89 N, N, N, | 3R T &1 gafkerd & |
. . |
Id: TIDI P G =%.
39 6 WM R E-3 %1 @1 & @ = 6C,
. . |
et el TIDT Bl AT =% .8C,4

10 different letters of an alphabet are given. Words with 5 letters are formed from these given letters,
then the number of words which have atleast one letter repeated is:

(A*) 69760 (B) 30240 (C) 99748 (D) none

IS JUHATAT & 10 31eR A T 2| 9 SeRl & Wl ¥ 5 &R drel ¥es 991 o 7, a1 U e
g BN T B 9 HH Ud SeR @ gARIgRT Bl 8-

(A) 69760 (B) 30240 (C) 99748 (D) 3H & PIg &1

Number of words which have at least one letter repeated = total words — number of words

which have no letter repeated = 10°-10 x 9 x 8 x 7 x 6 = 69760

@] B G NTH $9 F BH U AeR B JRERT 81 = Bl AR — I UK Bl G



o el ateR @1 gaRIgRy 1 81 = 105—10 x 9 x 8 x 7 x 6 = 69760

A-10.= In a conference 10 speakers are present. If S, wants to speak before S, & S, wants to speak after

Sol.

Hindi.

A-11,

Sol.

A-12.

Sol.

Hindi.

S,, then the number of ways all the 10 speakers can give their speeches with the above restriction if the
remaining seven speakers have no objection to speak at any number is : [16JM110194]
T R § 10 gaa1 SuRerd & | afe gaar S, , S, W Ugd alell =edl § AR S, , S, @ a1 dlell Arsdl

2 3R I 2w A gaar fesdt ff 9 R 9 dod 8, a 9 10 g9 39 99T fhad TPR I T Fhd
g7?

I
(A) °C, (B) P, (C) P, o)
First we select 3 speaker out of 10 speaker and put in any way and rest are no restriction i.e. total
|
number of ways =19C,.71.2 = %

Hayed &9 10 gaamell § ¥ 3 gadreli BT gu_ B q1 I b W T A 3@ I 3/ g9 gU s
& fog @1 N ufdy = g
10!

aa:@aaﬁaﬁa%ﬁ@n:‘ocs.ﬂ.z!:T

If all the letters of the word "QUEUE" are arranged in all possible manner as they are in a dictionary,
then the rank of the word QUEUE is:
If eee "QUEUE" & Rl & [Iffd @l vl @1 sy & $HagaR JaRked fear o, @ e

QUEUE &1 %H &—
(A) 15 (B) 16" (C*) 17 (D) 18
Word QUEUE

E—»>2 Q,U

-2
ET T 1T -t
41
21
[alel T 1 -5
3!
21
[a[vTele[o]-1

[a|u[E[u]E]=1 17th rank

The sum of all the numbers which can be formed by using the digits 1, 3, 5, 7 all at a time and which
have no digit repeated, is

3d 1, 3,5, 7 B UH A1 IUAN FRA gY 18 Sfl A1 aTell T4 T3 &1 AN fhd=1 8 Siafd i
@I gRIgRT 81 81 |l 8—

(A) 16 x 4! (B) 1111 x 3! (C*) 16 x 1111 x 3! (D) 16 x 1111 x 41,

If 1 be unit digit then total no. of number is 3! =6

Similarly so on if 3, 5, or 7 be unit digit number

then total no. of no. is 3! = 6

Hence sum of all unit digit no. is = 6x (1+3+5+7) = 6x 16 = 96

Hence total sum is =96 x 10° + 96 x 102 + 96 x 10" + 96 x 10°

= 96000 + 9600 + 960 + 96 = 106656 =16 x 1111 x 3!

IS SH1E FT 37F 1 8, AT Gl Gl B & =31 =6

S UBR AT 3,5 AT 7 §HIS 3% &8I, Al Bl A3 DI AT = 3! = 6

Tt ) SHIE DI BT IR BT AN = 6x (1+3+5+7) = 6x 16 = 96

T F{A T =96 x 10° + 96 x 102+ 96 x 10" + 96 x 10°

= 96000 + 9600 + 960 + 96 = 106656 =16 x 1111 x 3!




A-13.

Sol.

Sol.

How many nine digit numbers can be formed using the digits 2, 2, 3, 3, 5, 5, 8, 8, 8 so that the odd

digits occupy even positions? . [16JM110195]

3@l 2, 2,3,3,5,5,8,8, 8 ® ABIAT H 9 3D Bl fha+l FEA I8 S Fhell &, STdfh [I9H 3 T4

I R M-

(A) 7560 (B) 180 (C) 16 (D*) 60

Even place
P A

|
There are four even places and four odd digit number so total number of filling is % rest are also

. 5l
occupy is —— ways

31.2!
4! 51
Hence total number of ways = ——x——=160
2121 312!
Y9 I
E E E E
1 1 t 1

WWW?&H%HWWH@%%I%:WW@W?WWW%{EF\)W%%HW&F\’I

eiaﬁﬁ;_;'aﬁﬁ@wmw%|
41 5

= —— X —
2121 312!

A : F[A TIDI DI G

A-14.» There are 2 identical white balls, 3 identical red balls and 4 green balls of different shades. The number

Sol.

Hindi

A-15.

of ways in which they can be arranged in a row so that atleast one ball is separated from the balls of
the same colour, is :

(A*) 6 (7 !-4) (B)7(6!-41) (C)8!-51 (D) none

2 9HA HT T, 3 AIWA A g 3R 4 A= 89 T § | 3= B Ufdd A oo il ¥ edRerd fdan
ST AHdT ® ST9fE HH F BH UH A 3199 FHE [ B AT A 3T IMR—

(A*) B (71-4) (B)y7(6'!-41 (C)8!-51 (D) 379 | P13 T
Total number of ways of arranging 2 identical white balls.

|
3 identical red balls and 4 green balls of different shades = 2?—3| =6.7!

Number of ways when balls of same colour are together = 3! x 4! = 6.4/
Number of ways of arranging the balls when atleast one ball is separated from the balls of the same
colour = 6.7! — 6.4! = 6(7! — 4!)

zm&ww%aﬁa,3@wmﬁasﬁq4ﬁ@agﬁﬁﬁaﬁmﬁmmﬁa§m=%:sm

THE T PG DI Th A FARAT R B ad = 3! x 4] = 6.4!

FH A B U I D FHH T DI G A AT B B A& = 6.7! - 6.4! = 6(7! — 4))

A box contains 2 white balls, 3 black balls & 4 red balls. In how many ways can three balls be drawn
from the box if atleast one black ball is to be included in draw (the balls of the same colour are
different). [16JM110196]

(A) 60 (B*) 64 (C) 56 (D) none



Sol.

Hindi.

A-16.

Sol.

Hindi.

A-17.

Sol.

Hindi.

TH A5d H 2 = 9wg, 3 = &1l iR 4 91 o < 2| 5@ ¥ 9 3 9 go fhaq Rl 4
reTell o1 Fad § SEfe Ud® 99 W BH 9 BH Yd dlel I 3aeg dffard B8 (FEE 1 @ A

faft=1 )

(A) 60 (B) 64 (C) 56 (D) 37 | P13 I
First we find 3 ball from 9 ball

9C, =84

Now number of ways if any one black ball not selected is 6C, = 20

Here required no is 84 - 20 =64

HayH 9 &l H | 3 P B Wi = °C, = 84

3 S DT B el fTH Big Al Brell g TE g g 8 =6C, =20
aret: 3rise NIl ®) AT 84 - 20 = 64.

Eight cards bearing number 1, 2, 3, 4, 5, 6, 7, 8 are well shuffled. Then in how many cases the top 2
cards will form a pair of twin prime equals
8 Uil WR AAHifhd W=, 2, 3, 4, 5, 6, 7, 8 & | o Rafdai # ST 4 S |1 W A 3Tod G
HT JH I 2 |
(A) 720 (B) 1440 (C*) 2880 (D) 2160
Out of 8 integers 1,.....8 the pairs of twin primes are
(8, 5), (5, 3), (5, 7), and (7, 5). We consider the following 3 cases.
Hence 4 x 6! = 2880.
8 quiie! # ¥ 1,.....8 I ST FH T |
(3,5), (5, 3), (5,7), R (7,5) w1 & o= Rexfoi g1
3cT: 4 x 6! = 2880.

Number of natural number upto one lakh, which contains 1,2,3, exactly once and remaining digits any
time is - [16JM110197]

UH @ dF S 39 Uhd SRl & G OFH 3 1, 2, 3 3% TS IR A AT I 99 37 fha il
M IR o H®, BN |

(A*) 2940 (B) 2850 (C) 2775 (D) 2680

First fill 3 places by 1,2,3 in °P, ways and then remaining one in 7 x 7 ways so total no. of ways
=%P,x7x7=2940

HAYeH 3 AT Bl bl 1, 2, 3 RT 5P, TARE W WR1 Sl Hehell & AT qTh! 99 WM Bl 7 X 7 Tdeb A A
ST |l & 37 fel D =P, x 7 x 7 = 2940

A-18.= The sum of all the four digit numbers which can be formed using the digits 6,7,8,9 (repetition is allowed)

Sol.

A-19.

Sol.

3® 6,7,8,9 H FEIA A FARN S Wh dTell T AR (DI B @A &1 IRhA & (JRIERT G99 2)
(A*) 2133120 (B) 2133140 (C) 2133150 (D) 2133122
(1+10+102+10%) x43x (6+7 +8+9)

If the different permutations of the word ‘EXAMINATION’ are listed as in a dictionary, then how many
words (with or without meaning) are there in this list before the first word starting with M.[16JM110198]
W= EXAMINATION’ & 31&RI I a1 arel |1 HHedl Pl URHY $ IJAR JaiRked fbar Sy a1 M 4

URH BIF dTcl U2 W&k H USel gl fbad wes (T ref 81 a1 =1 1) 39 gl | 81 |
(A*) 2268000 (B) 870200 (C) 807400 (D) 839440
Words starting with A

10! 10.9.8.7.6.5.4.3.2.1

= = 907200.
2! 2! 2.2
Words starting with E
|
: 10! =907200 _ 453600,
21 21 2 2

Words starting with I



Hindi.

A-20.

Sol.

Hindi.

|
1o _ 907200.

21 2l

Hence Total word starting with M = 907200 + 453600 + 907200 = 2268000.
T U S A 9 YE B 8

10! 10.9.8.7.6.5.4.3.2.1

= = 907200.
21 2l 2.2
T U Sl E 9 Y% B 8
: 10! _ 907200:453600.

21 2! 2l 2
TH U O ] A YH B B
£=907200.
2! 21

3T M Iw B aTd B T = 907200 + 453600 + 907200 = 2268000.

The number of ways in which a mixed double tennis game can be arranged from amongst 9 married
couple if no husband & wife plays in the same game is:

9 faarfea guatl &1 fAfda e < fva yaR ¥ Raarn o1 @aar @ afe 315 ofd 3R ol U@ &
Wd (game) #H & Wl AHA © ?

(A) 756 (B) 3024 (C* 1512 (D) 6048

There are 9 married couple so first we select 2

man out of 9 and then we select 2 women out of

rest 7 then, we arranged them, so required no. is °C, x 7C, x 21 =36 x 21 x 2 = 1512

9 faa1fRd el ¢ ora: Use B9 9H W 2 YHUl &I =TI HRA AT qraht 7 AfRersh H F 2 FH AT A
Tl 32 AR B, 37 I [T °C, x 'C, x 2! =36 x 21 x 2= 1512

Section (B) : Grouping and circular Permutation
Section (B) :

B-1.

Sol.

Hindi.

B-2.

Number of ways in which 9 different toys be distributed among 4 children belonging to different age
groups in such a way that distribution among the 3 elder children is even and the youngest one is to
receive one toy more, is:

(51)° 91 o 9!
A) —— B) =— 7
(A) —5 ®) 3 (C)S!(2!)3
9 JT—3reT R faff= oy o & 4 gl # frdw Tal ¥ 9 o 9o ® AR 3 I I=dl B 9H
|1 ¥ Rge el iR 999 BT 92 31 Ua Raadll=1 Samar fei—

(D) none

2
5! 9! 9! : ‘
(A) (Bl B) — ©C) ——= (D) 37 & @I =T
8 2 3! (2 !)
Here first three children receive 2 each and younger receives 3 toys
then total number of distribution is
| | | | | |
%C,.7C,.5C,.3%C, x 3! = 9! . 7 . 5! . 3! = 9!
3 2.7 21.5! 21.3! 310l 3121
39S 9= H UAS Bl I g dun 999 Bl 9= &1 3 Rgdm < &
I e B Fol AUAD] Bl G
3! 9! 7! 5! 3! 9!
3l 2171 72150 T 2131 7 3100 31213
In an eleven storeyed building (Ground floor + ten floor), 9 people enter a lift cabin from ground floor. It
is know that they will leave the lift in groups of 2, 3 and 4 at different residential storeys. Find the
number of ways in which they can get down.

9C,.7C,.5C,.3C,



Hindi

Sol.

Hindi

B-3.

Sol.

Hindi.

B-4.

Sol.

B-5.

Sol.

TS TER HRTall $ART (SRTAdA + 10 ATel), § 9 <ufdd, e”del 9 fore # =g 8 a8 fwr 8 f 9
JTET—3TET ARG Jfd W 2,33R 4 W g # folfe A IIRA 2| 99 S99 R IRA & TNID 2 |

9% 9! B) 8x9! (©) 2x10! (D*) 10!

) 4 4 9 4

Note that in an eleven storeyed building there will be 10 floors and one ground floor

9 people can be divided into groups of 2, 3 and 4 in 2|3|‘4' ways
Now each group can be distributed in (1°Cs . 3!) ways
| |
Thus the required number of ways = 9! x 10x9x8 x3!= 1ot
21314 3!

Note that in an eleven storeyed building there will be 10 floors and one ground floor

93&%@2,3@?4@@1#%%@#3%6@@%

3F YIS T B (19Cs . 3!) TRl 3 AT favan e 2 |

o anfremae = o, 10x9x8 4, 10!
21314 3! 4

The number of ways in which 8 different flowers can be strung to form a garland so that 4 particulars
flowers are never separated, is:
8!

(A)41. 4! (B) Yl (C) 288 (D) none
8 faf=1 el & Udh BR fhaw dIdl A 991 o Fohdl & X 4 A9y wat & et 7 8-
(A) 41. 41 (B) % (C) 288 (D) 39H & PIg &1

First be find all 4 particulars flowers are together then the total number of ways is
41x 4!

2
: o . Ix 41
4 =19 w@l BT W W §U BR IS bl DI F&RAT = 4;4 = s 288

The number of ways in which 6 red roses and 3 white roses (all roses different) can form a garland so
that all the white roses come together, is [16JM110201]
6 AT AEl AR 3 THha [ATEl (T [ AAT—3NAT 8) H TP Al fba aIdl | 9918 o Ahall ©
Safdh | TS AT UH A1 o—
(A) 2170 (B) 2165 (C") 2160 (D) 2155
Total number of ways is
FH WD DI =
6!x 3!
2!

=720 x 3 =2160

The number of ways in which 4 boys & 4 girls can stand in a circle so that each boy and each girl is one
after the other, is:

4 TI$B 3R 4 TfHA T g # fhaw dal 9 @S T AHd B UG TIS ASH R ASHI [HIR HH
¥ -

(A*) 3. 4! (B) 4!. 4! (C) 8! (D) 7!

First we arrange all the boy so no. of ways of all




the boy can stand is 3! now we arrange all the girl

in 4 | ways so total no. of ways is
Boy

=4l x 3|
Hindi. 98c &9 Ts®i & aRed od € I 4 dsdi &l 3l a¥d | Gl fhar o J&dl © |
3T AT BT 4 | Wi | IR a1 S FhaT € o1 ol ¥l = 4! x 3|

Boy

B-6. The number of ways in which 5 beads, chosen from 8 different beads be threaded on to aring, is:

(A*) 672 (B) 1344 (C) 336 (D) none
8 fr=—f=1 Jifoal 3§ I 5 A1 B gAax U R T & TRIDI D F&AT 5—
(A¥) 672 (B) 1344 (C) 336 (D) 3TH | BIE TRl
Sol.  First we select 5 beads from 8 different beads to 8C,
Now total number of arrangement is
805 x ﬂ =672
2l

Hindi. 8 ff=T SdRif ¥ 5% 979 & a8 = 8C,
31 o fa=ardl @1 e

|
805 x 4— =672
21

B-7.  Number of ways in which 2 Indians, 3 Americans, 3 Italians and 4 Frenchmen can be seated on a
circle, if the people of the same nationality sit together, is:
(A) 2. (412 (312 (B*) 2. (31)3. 41 (C)2.(31) (43 (D) 2. (31)2 (41)
2 YR, 3 3FIREH, 3 SeIferd 3R 4 %=d Yo g ¥ fdas a¥idl | 98 Wahd © Ale FAE I B
T b A1 do1 a1Ed BI°
(A) 2. (412 (312 (B) 2. (31)3. 4! (C)2.(3!) (43 (D) 2. (312 (41)
Sol. Indians -2
Americans - 3
ltalians - 3
Frenchmen - 4
total number arranging in row of same nationality are together
=31x2Ix3x3!x4! =3!x2Ix3x3Ix4! =2.(3)3.4l
Hindi. 9Rd™ -2
IARF - 3
geTfera - 3
Hd - 4
T TERIAT B Ffdd DT Uh 1S IGHY 981 B aP
=31x2Ix3x3!x4! =3!1x2Ix3Ix3!x41=2.(3)3.4l

Section (C) : Problem based on distinct and identical objects and divisors

@ug (C) : 41 7E wgell & Wy aeon =1 8 & wwfm w9 en

C-1.» The number of proper divisors of arbic'ds where a, b, ¢, d are primes & p, q,r, s € N, is
AT aPbec'ds (STET a, b, ¢, d Mg &I 8 3R p, g, 1,5 € NB) & 1 3R WA & ATal AISTh] &I A=l
=




Sol.

C-2.=

Sol.

C-3.

Sol.

Hindi.

C-4.

Sol.

C-5.»

Sol.

(A)pars B)p+1)(@+1)(r+1)(s+1)-4
(C)pqrs-2 O PE+1)@+1)(r+1)(s+1)-1
Total number of proper divisors is

FHo ARl DI F&T

P+1)@@+1)(r+1)(s+1)-2

N is a least natural number having 24 divisors. Then the number of ways N can be resolved into two
factors is [16JM110199]
(A*y12 (B) 24 (C)6 (D) None of these

N & Ul 999 B! Ui 61 & od 24 9id &, a1 N &1 fbas 9eR A & PoHEvs) & wd 4
aRafia far s Fear 8-

(A*) 12 (B) 24 (C)6 (D) 379 | BT3B

N =235 =2%325

(a+1)(PB+1)(y+1)=4.3.2

N=2360=2°.325

How many divisors of 21600 are divisible by 10 but not by 15?

(A*) 10 (B) 30 (C) 40 (D) none

21600 & 10 & fawfora € afds 15 J fawifvrg =81 89 gt wietdl @1 dw 23—

(A) 10 (B) 30 (C) 40 (D) 3 A P T
Here 21600 = 25. 33, 52 = (2 x 5) x 2¢x 33x 5

Now numbers which are divisible by 10 = (4 + 1)(3 + 1)(1 + 1) = 40

(2 x 3 x 5) x (24 x 32 x ') now numbers which are divisible by both 10 and 15
= (4 +1)(2+1)(1+1) =30

So the numbers which are divisible by only 40 — 30 = 10

T8l 21600 = 25. 3%, 52 = (2 x 5) x 2¢x 3% x 5

3G I HIoTd Sl fh 100 9sg 8 = (4+ 1)(3+ 1)(1 +1) =40

21600 = (2 x 3 x B) x (24 x 32 x 5)

3@ 9 WIS ol fF 10T 15 Q1 & 91T & = (4 +1)(2 +1)(1+1) = 30

3 9 =R S {6 FHad 10 W 99 § 40-30=10

The number of ways in which the number 27720 can be split into two factors which are co-primes, is:
H@IT 27720 BT &1 eI [oEEUS] H fhas adiel ¥ fawifoa fan S wear 8— [16JM110200]
(A) 15 (B*) 16 (C) 25 (D) 49
27720
13860
6930
1386
693
231
77
11
2332 .5, 11
Hence number of co-prime factor |8 HISY YUIFRIUS] Bl HET
25-1-24-16
The number of words of 5 letters that can be made with the letters of the word "PROPOSITION".
"PROPOSITION" ¥ & eRi ¥ 53R & fha+ g §91¢ 1 ddhd & 7
(A*) 6890 (B) 7000 (C) 6800 (D) 6900
Word is PROPOSITION
Here Ps=2,0's =3,I's=2and T,R,N,S=1
We have to made 5 letters words

il ol ol el R




Hindi.

C-6.

Sol.

Hindi.

|
Case I:When All 5 are different = 7p, = 2—7' = 2520
!
S _3600

Case II : When 2 alike ,3 different = 3C, x 6C, x o

|
Case III : When 2 alike , 2 alike, 1 different = 3C, x 5C, x 2'—52'|= 450
51

Case IV : When 3 alike, 2 different = 'C, x 6C, x i 300

51
3121
So total required number = 6890 Ans.
3% PROPOSITION 2 |
T8l P's=2,0s =3,I's=2aa1 T,R,N,S=1
g Ui 18R BT I 99T 8 |

Rerfd 1:59 @ 5aeR = = & =7p5=—7! = 2520

21

Case V: When 3 alike , 2 alike = 'C, x 2C, x

|
Refd 11 : 59 2 usp @\, 3 f=—=1 aieR 81 = 3C, x °C, x 2—5' = 3600
|
RURTIIL: 59 2 9, 2 SR UHR & T4 M1 T i 3eR 8 = 3C, x °C, x 2|52'I=450

|
Rerfer IV : <79 3 wame @enm 2 =7 aieR 81 = 'C, x °C, x %:300
!
Raf vV : 59 3 99 don 2 o=y W=y 994 31eR 8 = 'C, x 2C, x 3?é|=20

3T B KT Bl AT = 6890

Let fruits of same kind are identical then how many ways can atleast 2 fruit be selected out of 5
Mangoes, 4 Apples, 3 Bananas and three different fruits.

AT fh T9H YR & Bl G498 B, d9 5 34, 4 A4, 3 bl dol 3 4= Bl § A B9 A HH <l Bl Bl
fa™ UBR | AT S FHar 27

(A) 959 (B*) 953 (C) 960 (D) 954
We have to select At least one fruit from 5 mangoes, 4 Apples , 3 Bananas and 3 different fruit is .
G+1)4+1)B+1)22—-1 =6x5x4x8-1 = 960 —1 =959 Ans.

exactly one fruit selection from 5 mangoes, 4 Apples , 3 Bananas and 3 different fruit is.
(1+1+1+3C,) =6ways

So number of selection at least 2 fruit from 5 mangoes, 4 Apples , 3 Bananas and 3 different fruit
=959 - 6 =953

534, 4 94, 3%l Td 337 Ball 4 A $H H $H (P Bl g1 & Bl ad
=5+1)(4+1)3+1)22-1 =6x5x4x8-1=960-1=959

5 3MH, 499, 3Pl Ud 33 Bl § A b Ub Bl & I d dIPb
=(1+1+1+1+1+1)=6

A 53, 49, 3Bl U9 AT Bl H H BH A P 2 Bl & a9 B b = 959 — 6 = 953

Section (D) : Multinomial theorem and Dearrangement

@vs (D) :

D-1.  The number of ways in which 10 identical apples can be distributed among 6 children so that each child
receives atleast one apple is : [16JM110202]
(A*) 126 (B) 252 (C) 378 (D) none of these

10 FaH Adl BT 6 g7dl H dled @ eI A TIPS godl B A HH TP A9 UK HIAT 8l—
(A*) 126 (B) 252 (C) 378 (D) T8 W Bls T8



Sol.
Hindi

D-2.

Sol.

Hindi.

D-3.»

Sol.

Hindi.

D-4.n

Sol.

D-5.

Sol.

Hindi.

Coefficient x'%in (x + X2 .....x5)¢ = coefficient of x*in (x° + x' ....... x*8 =6+4-1C =9C, = 126
(X + X2 ... X®)8 H XOBT YOI = (X0 + X' ......x?)® H X*PT oI =6+4-1C, = °C, = 126

Number of ways in which 3 persons throw a normal die to have a total score of 11, is [16JM110203]
3 AR ERT U U B BH1 R Dl I AN 11 31 & AID] DI G 2—

(A¥) 27 (B) 25 (C) 29 (D) 18

Using multinomial theorem

Find the co-efficient of x'" in the expansion

(X+X2+ X3+ ....... + X8 =x3 (1 =x83.(1—x)= is
=1C,-3.4C,=45-18 =27
TEUSIT T B TN HRA W

(X+ X2+ X3+ . +X8)° & JAR H X' HT YOliH
=X (1 =x8)%.(1=x)° & UER # x'' &I o = 1°C, -3 . “C, = 45— 18 = 27

If chocolates of a particular brand are all identical then the number of ways in which we can choose
6 chocolates out of 8 different brands available in the market, is:.

(A¥) 138Gy (B) °C, (C) 8 (D) none

e N faRy gve 31 |l ATdbeic Fawd B, A1 9ok H Iuce™ 8 faffi= svel # | 6 dldbeic g1 &
TPl B FE= B

(A) 3G, (B) G, (C) 8¢ (D) 37 & PIs T2

Using multinomial theorem

Total no. of ways of choosing 6 chocolates out of
8 different brand is = 8+5'C, = '3C,

TEUST T B TN A W

8 faff=1 q1vel # | 6 AThelc A1 & HoI WD = 8+61C, = 13C,

Number of positive integral solutions of x, . x, . x, = 30, is [16JM110204]
X,.X,.%X,=30® gD YUlich Bl Bl HET &—

(A) 25 (B) 26 (C*) 27 (D) 28

Total number of positive integral solution of

gATHS YUl Bl Bl Bl AT

Xy.Xy,. X3 =30=2x3x5is

3x3x3=27

There are six letters L, L, , L, L, L,, L, and their corresponding six envelopes E,, E,, E,,
E, E,, E, Letters having odd value can be put into odd value envelopes and even value
letters can be put into even value envelopes, so that no letter go into the right envelopes, then
number of arrangement equals. [16JM110205]

(A) 6 (B)9 (C) 44 (D*) 4

6w L, L,, L, L, L, L, 3R S8 @« 6 e E, E,, E, E, E,, E,2| 99 3@l arel 93 A
fav  oiw arel forem # & W O Adhd & qUT 99 3fdT dTl U FH $(d Il fIETs H & O Adhd §
arfe s W u3 98 e § 9 @1 9 99 faarl @ S g |

L, L, L, L, L, L

E, E, E, E,E, E,

Number of ways = 3 ! (1—l+l—lj .3 (1—l+l—lj= 4
1 20 3! 1 21 3!

L, L, L, L, L, L

E, E, E, E, E, E,

ol Td =3 [1—l+l—lj .31 (1 ! +l—lj=4



D-6.

Sol.

Hindi.

Seven cards and seven envelopes are numbered 1, 2, 3, 4, 5, 6, 7 and cards are to be placed in
envelopes so that each envelope contains exactly one card and no card is placed in the envelope
bearing the same number and moreover the card number 1 is always placed in envelope number 2 and
2 is always placed in envelope numbered 3, then the number of ways it can be done is

A U<l TJorl A1 fAwIel W AHifed 1, 2, 3, 4, 5,6, 7 81 Wl @I f®e § 59 USR I @1 o 2| b
IA% BT i e Il I IR DI W U<l |9AF 91 @ faw | 98 8 oafe g8 & B & o
HE& 1 9qd, fawr S 2 4 81 8l 2 ¥ad AFifehd 3, fomm § 3@ T WY 99 I8 fHad UeR 9
fbar < Hdar 2 |

(A*) 53 (B) 44 ()9 (D) 62

If 3 goes in 1 then it is dearrangement of 4 things which can be done in 9 ways.

And if 3 does not goes in 1 then it is dearrangement of 5 things which can be done in 44 ways

= total ways = 9 + 44 = 53

afE 3,1 § & d9 I8 4 I3 B YHawen g fuer 9 aiel | far Sirar g1 den afe 3,1 # A8 g I«

g8 5 Igall BI grcgael 44 Thl | B O Fhdl 81 = A Wb =9 + 44 =53

Section (E) : Miscellaneous

gvs (E): fafdy

E-1.

Sol.

Hindi.

Sol.

The number of ways of choosing triplets (X, y, z) such that z > max {x, y} and

(A%) Zn:tz (B) ™1Cs — ™2Cq ()2 (2Cs) + ™1C2 (D) [n(n+1)zj
t=1

Whenz=1,thenx,y=1
Whenz=2thenx,y=1,2 .........
Whenz=n,thenx,y=1,2, ... ,N

2 _ n(n+1)(2n +1)

= number of ways of choosing triplets (x, y, z) = 12 + 22 + ....... +Nn 5

Sgz=1,qdx,y=1
Sgz=2,9x,y=1,2..........
Sdz=n,9x,y=1,2, ... , N

n(n+1)(2n +1)

= A Y BT (x,y, 2) DT TR =124+ 224 ... +n2= 5

The streets of a city are arranged like the lines of a chess board. There are m streets running North to
South & 'n' streets running East to West. The number of ways in which a man can travel from NW to SE
corner going the shortest possible distance is:
& X D Aordl B IaRel o ara ol @il o dvg aRerd fear g | SR ¥ S @) ok oI
arell m wiferdf 2 ok qd | uRem &) &R OIM arell n Iferlt 3| & afed SaR—uf¥em & 9§ sféro—qd
D qH fHae DI A S FHAT & Sd(P g8 FAdH F1d g A I |

| —2)1
(A) P+ 17 ®) \m—17 .17 (o (D7) mn—2);

m!.n! (m=1)!.(n-1)!

Here we should go (n —1) steps to east and (m —1)
steps to south so total steps which we have to go are (m + n — 2) ways.



(m+n-2)!

Hence total no. of ways =m+"-2C__ ."-'C_, = (m=1)1.(n-1)!

Hindi. &4 (n—1) TIferi gd @1 &R T (m —1) Tferai SeroT &1 3R T &1 ©
. —2)1
3 el Tell WA T = (M + n—2) 37 FaoI a¥id =m+"-2C__ ."-'C_, __(mtn-2)!
(m-1)1.(n-1)!
E-3. Number of ways of selecting pair of black squares in chessboard such that they have exactly one
common corner is equal to :
AR B qre W Il Bl I & JH B gA1 P aId 81 T4fe 9 b TH SHAMS BT IET B |
(A) 64 (B) 56 (C*) 49 (D) 50
Sol. (1+3+5+7+5+3+1)+(2+4+6+6+4+2)=49
PART - lll : MATCH THE COLUMN
AT - Il : D DI FATT BT (MATCH THE COLUMN )
1. Match the column
Column - | Column -1l
(A) The total number of selections of fruits which can be made (p) 120
from, 3 bananas, 4 apples and 2 oranges is, it is given that
fruits of one kind are identical
(B) There are 10 true-false statements in a question paper. () 286
How many sequences of answers are possible in which exactly
three are correct ?
(C)m.  The number of ways of selecting 10 balls from unlimited (r) 59
number of red, black, white and green balls is, it is given
that balls of same colours are identical
(D) The number of words which can be made from the letters of the (s) 75600
word ‘MATHEMATICS’ so that consonants occur together ?
-1 ™ -10
(A) 3, 499 IR 2 AR 4 F Bl A b Hod D, (p) 120
Safdh TH YR & 9 Bl A &, B—
(B) U3 UF H 10 90— UHR & HUF 8 (a) 286
Ae 09 SR T2 B9 @ 9l 99ifad adie gN?
(C)  rfifad wx=m & Sufkerd o, ®rell, A%e 3R & &l § | (r 59
1073 A9 & TID] DI A&, W4 FAM I DI AT IS
|qI|H 8, BR—
(D) 3 ‘MATHEMATICS' & 31&Ri ¥ g9 ST A+ aTel e (s) 75600
B T B STdfd @S A1 &
Sol Ans. (A) > (n), (B) = (p), (C) = (a), (D) = (s)
ol.

(A) Required number of ways = (2+1) (3+1) (4 +1)—1=59.
(B) 1C, =120

(C) Requied number of ways = Coefficient of x'%in (1 + X + X2 + ...... )
= Coefficient of x® in (1 — x)™* =14'C, , = 3C, = 286



(D) The word ‘MATHEMATICS’ consists of 11 letters of which 7 are consonants namely M,M, T,
T,H,C,S and 4 vowels and a group of consonants can be
5
N ! . .
arranged in —> = o ways. (.. Ais repeated twice)

21 2
In any such arrangement, seven consonants can be reshuffled among themselves in
7 I
P A ways. (- Either of M and T is repeated twice)
20 21 21 2

|
Hence, the required number of ways = St 71 _ 1205040 = 75600.

L _
21 21 2|

Hindi (A) @ anfe adie = (2+1) 3+ 1) (4+1)—1=59.
(B)  °C,=120

(C) e D
=(1+X+X2+....)* H XOB YOI = (1 —x)*H x10 P I = 041G, = 13C, = 286

(D) Hindi. s ‘MATHEMATICS’ # 11 31eR 8 5 7 &= g ol f6 MM, T, T,H,C,S A2 4 &R 2 |
5
2o B TIE B TR B B D = 5 =D g (- A® ) IR gRERT B @ 2)

21 2
3 9 D] H, A1 Al DI URER AT H
7 |

m&aamﬁm:%:ﬁm (-« MR T @ Q1R goRIgRY &1 <8 2 )
o onfe ai @ W = Dk o 120x8040 _ opph,

' 2020 21 8 - '

2. Match the column [16JM110206]
Column-I Column-Il

(A) There are 12 points in a plane of which 5 are collinear. (p) 185

The maximum number of distinct convex quadrilaterals which can be
formed with vertices at these points is:

(B) If 7 points out of 12 are in the same straight line, then (q) 420
the number of triangles formed is

(©) If AB and AC be two line segemets and there are 5, 4 points on (r) 126
AB and AC (other than A), then the number of quadrilateral, with
vertices on these points equals

(D) The maximum number of points of intersection of 8 unequal (s) 60
circles and 4 straight lines.
W BT A AR |
i - & -
(A) A 9 12 [Ivgeii § 9 5 Wvd 8, fafv= s1itreas St agysii (p) 185
1 e B R 3 fag W 2
(B) Ife 129 9 7 g v& ava Y@ # 2 (a) 420

9 991Q Y Fryell @1 FEm §

(C)  afc ABTm AC q1 vEETe ¢ dor 5,4 f45 AB da1 ACWR %99 & (r 1260
(A P! BISHR) Td TGSl & G e s Y I fog o 2|

(D) 8 AT Jai AR 4 T IRl & ufoews fawgai (s) 60
B BT FeEAT B

Ans. (A)-(a);(B)-(p);(C)-(s);(D)-(r)




Sol.

Hindi.

CJe>

(©)
(D)

circles f

8C, +8C, x 5C, +8C, x G,

The number of ways of selecting 3 points out of 12 points is 2C, .

Three points out of 7 collinear points can be selected in ’C, ways.

Hence, the number of triangles formed is 2C, — "C, = 185.

"C, x "C,

Two circles intersect in 2 points.

Maximum number of points of intersection of two circles = 2 x number of selections of two

rom 8 circles.

=2x9C,=2x 28 =56

Maximum number of points of intersection of two straight line = 1 x number of selections of two
straight line from 4 straight line = “C, = 6

Maximum number of points of intersection of one straight line and one circle = 2 x number of

selections of one straight line from 4 straight line and number of selections of one circles from 8 circles
=4C,8C,.2=64
1 1

(A)

(B)

5C, +°C, x °C, +°C, x °C,

12 fa=gaii # &1 3 fagail &1 =@ &= & b 2C, .
7 fIgall § 4 A [{Igafl &1 g7+ & T 'C, 5 |
3t g T Pl @1 Hw@An = 12C, - 7C, = 185.
”"CZX”C2



Bl Exercise-2 |

= Marked questions are recommended for Revision.

» e 799 =M IFT 9 B

PART -1 : ONLY ONE OPTION CORRECT TYPE

Tl : A UP el fdded YHR (ONLY ONE OPTION CORRECT TYPE)

Sol.

Hindi.

2.3

Sol.

Hindi.

Sol.

A train is going from London to Cambridge stops at 12 intermediate stations. 75 persons enter the train
after London with 75 different tickets of the same class. Number of different sets of tickets they may be
holding is:

W%zﬁ%ﬁm—rﬂﬁ qrell U ¢ 12 Aafid IHEl R 9dhdl 8| a<d @ 95 gard 9o & 75 e
fede @R 75 I ¢ H YdY B ©, 39 [CPHel B [olY Sfe—3relil HHE I Ol Fehal o—

(A*) 7SC3 (B) 91C75 (C) 84C75 (D) 78C74

Total no. of different ticketsis 13 +12 +11 +10 + ...... +1=91

Hence required no. = °*'C,, =°'C,,

g W= fewel @ a4 13+ 12+ 11+ 10 + ...+ 1 =91

3T e FAT = 9'C,, = 9'Cyy

A family consists of a grandfather, m sons and daughters and 2n grand children. They are to be seated
in a row for dinner. The grand children wish to occupy the n seats at each end and the grandfather
refuses to have a grand children on either side of him. In how many ways can the family be made to sit.
U6 URAR # TH e, m de—afedt &R 2n dro-uifet 21 9 R @ fow uw dufem # Yoo B
TA—aIfdt gd® RR @1 n Al IR 9897 aed & IR qE™l 981 aed & S99 fhdl i aR% $Is ardan
1 gt 99 | fram a@el @ I8 uRIR feR & fog 95 dwar 87 [16JM110207]
(A*) 2n)!m! (m —1) (B) (2n)! m!'m (C) 2n)! (m =1)! (m - 1) (D) (2n = 1)! m! (m-1)
First we select n grand children from 2n grand children is 2"C,
Now  arrangement of both group is n! x n!
Now Restall (m + 1) place where we occupy the grandfather and m sons but grandfather refuse the
sit to either side of grand children so the out of m — 1 seat one seat can be selected
Now  required number of sitting in 2"C_ xn!xn!lx™M-UC, .m!

12n

nixn!
2n gId—uiferdl ® n did Uikl g b @¥ie = 200
39 IEI ARl I AARAT PR b @b = nl x n!
3q g9 Y (M + 1) WIH R m Je—dfeai T IErell 983 W= IET6l & SFl o’% big Al Grd—aidl T8
q 8 o d gg (M —1) ¥ ¥ TP I A 2|
T IO B IR TP B T 2C, xnlxn!x™M-NC, . m!
_12n
nixn!

xnlxnlx™-HC, m!=2nl.m!. (m-1)

xnlxn!x™M-NC, m!=2nl.m!. (m-1)

A bouquet from 11 different flowers is to be made so that it contains not less than three flowers. Then
then number of different ways of selecting flowers to form the bouquet.

11 I @l &) WA 9 U Jolawd 9911 Sl 8 S| 394 09 9 $F B Tel 8l | el Pl
T & oY wel B g B aBl B HET -

(A) 1972 (B) 1952 (C*) 1981 (D) 1947

"G, +"C, + ....... +1C,, =2"-1C,-"C, -"C, = 1981




Sol.

5.»

Sol.

Hindi.

6.=

Sol.

Hindi.

If o =x, x,x;,and B =y, y, y, be two three digit numbers, then the number of pairs of o and B that can
be formed so that a can be subtracted from 8 without borrowing. [16JM110208]

Y o =X, X, X, T B =y, y,y, A 3D & & G 8, @ o 9 B B Hol A B G B, foraH
a @B H ¥ a1 gfia fod gem@n i 9 |

(A) 55 . (45)? (B*) 45 . (55)? (C) 36 . (45)2 (D) 558

f—a

= Y1 y2 y3

— Xy Xy Xg

Number of pairs g & &1 = (10 +9 + 8+ + 1)2. (9 + 8 + + 1) = (55)2 .45

'n' digits positive integers formed such that each digit is 1, 2, or 3. How many of these contain all three
of the digits 1, 2 and 3 atleast once ?
N 3d! & FAHS YUl I S & oIl U i 1,231 381 ? 379 4 VAT fhal |=amg el o
W A1 8w 1,2,3 HH A BH Udh IR AP
(A) 3(n-1) (B)y3»—-2.2n+3(C)3"-3.2-3(D*)3"-3.2"+3
Total n-digit numbers using 1,2 or 3 = 3"
total n-digit numbers using any two digits outof 1,20r3=3C, x2"-6=3x2"-6
total n-digit numbers using only one digit of 1,2 0r3=3
the numbers containing all three of the digits
1,2and 3 atleastonce=3"-(3x2"-6)—-3 =3"-83.2"+3
1,213 &1 WA HR Hel n (P drel] G = 3
1,213 % A = a1 3Pl P YA HRP el N3P dlefl GRAN =3C, x 2"~ 6=3 x 2"~ 6
1,213 H ¥ DHad [P (Db B YART T -1 G&N = 3
2 1,2R3H A UAP P BT HH A HH Uh qR JANT HRD g1 &Y = 3"— (3 x 2" — 6) — 3
=3"-3.2"+3
There are 'n' straight line in a plane, no two of which are parallel and no three pass through the same

point. Their points of intersection are joined. Then the maximum number of fresh lines thus introduced
is [16JM110209]

TH AT | 'n' TR ¥ B O A B8 AT &1 IR T8 8 3R i |l dF Y /9 g 9 T8
ToRdl 8 | 9o dfirese fIgall @1 e SI1ar €1 39 UBR a9 drell T Sfffihad aRel @il &1 G
S

(A) %n(n—1)2(n—3) (B)% n(n-1)(n+2)(n-3)
(C* %n(n—1)(n—2)(n—3) (D) %n(n+1)(n+2)(n—3)

If 'n’ straight line intersect each other then total
n(n-1)
2
n(n-1)
Now, from these "C, points we can make 2 G,

number of intersection point is "C, =

lines. (total old + new lines) and number of old lines are n‘1C2 x N
n(n-1)

Sofreshlinesare 2 C,-""C, xn = nn-1)(n-2) (n-3)

1
8
i 'n' Wl @Y U gAR Bl gferess dRl §, O @l Ufee [Igsi @ g@an °C, =

n(n-1)

39 7C,famgall A 80 2 C, Y@ 971 Wahd § (el R + T @)
JoIm qRTAY Y@nsi @ wwr "'C, x n B8R

n(in—1)
2




7=

Sol.

Hindi

8.xa

Sol.

Hindi.

Sol.

n(n-1)

o Y o+ @S Bl d@wm 2 G, - "'C,xn= n(n-1)(n-2)(n-23)

1
8

X={1,28,4,.... 2017}and Ac X ;B < X; AuB c X here P = Q denotes that P is subset of Q(P #
Q). Then number of ways of selecting unordered pair of sets A and B such that A U B < X.

X={1,23,4, ... 2017} AT Ac X;Bc X;AUBC XS PcQ, Q@1 P &1 IUGHzId Pl b Rl
21Q(P = Q) Gz AT B & rswfid g & g @& Sl @l | wefs A u B c X

42017 _32017) + (22017 _1) (42017 _ 32017)
2 ®) 2

(A 4

017 7 7
42 1 _3201 +2201

(C) 5 (D) None of these $9H & ®Tg T8l

Ordered pair = total - (A U B = X) = 4 —3n
Subsets of X = 2" will not repeat in both but here the whole set X has not been taken
So subsets of x which are not repeated (2" — 1)
n n n
(4"-3"—-(2"-1) N
2
BT H =fd —(AUB=X)=4"-3
X 1 IUAGAd = 20 BT &l § YRIGRT T8 B8I11 |
R JBl AUl qTd x e o1 W7 § | $AIY x BT SuFHed Sl B (20— 1) IR RERT T 2 |

;T g = ‘4n‘3n’2‘(2n @)

Hence unordered pair = (2r-1)

The number of ways in which 15 identical apples & 10 identical oranges can be distributed among three
persons, each receiving none, one or more is:

(A) 5670 (B) 7200 (C*) 8976 (D) 7296

15 FHHY |9 3R 10 9AHY Ha-! &1 o9 Afdqal § fhas alidl 9 9icT S 96hal @ I Tde Afdd Bl
I, TH AT e A |

(A) 5670 (B) 7200 (C*) 8976 (D) 7296

Using multinomial theorem

Total no. of ways = 15+3-1C,, x 1°+3-1C, = "7C, x 2C, = 17216 2t 8976
TEUS T B TN A W
Ega’ aﬁ—cﬁ = 15+3—1C15 x 10+3—1C1O = 17(:15 x 12C10 = 17X16X12X11 = 8976

2

Two variants of a test paper are distributed among 12 students. Number of ways of seating of the
students in two rows so that the students sitting side by side do not have identical papers & those
sitting in the same column have the same paper is: [16JM110210]
TS U 93 & 1 drs 12 faenfai 4 dfc o &, @ 39 faenfefai &1 Q1 afdwal # feaw yer | fdemn
ST gedr ® f6 ud® ufdd § o—ur 90 el &1 awE ywm-um 8 e 9 e« b 9
faenfRial o1 W ue um fer |
12! (12)!
A —— B
()6!6! ()25.6!

| A | B | A | B |A | B |=total number of required possible is 31 Fw=T

(C) (6!)2. 2 (D*) 12! x 2

[elafefafe]a]

12!
6!x6!

12Cq x61x6lx2 = xB6!x6!x2=2x12!



10.

Sol.

Hindi.

11.»=

Sol.

Hindi.

12. =

Sol.

Hindi

13.

How many ways are there to invite one of three friends for dinner on 6 successive nights such that no
friend is invited more than three times ?

6 PATTT IF TR Ao= @ faw 9 B & 9 e &1 fody a8e 9 3 w) Adar & wefe a8 fed
ft i &1 9 9 e IR T2 gara B

6x6! 6! 6! 6x6! 6! 6!
+ 3x + (B) + 6x +
11213! 313! 21212] 112131 3131 212121

(A%)

6x6! 6! 6! 3x6! 6! 6!
+ + (D) + 3x +
112131 313! 21212] 11213 313! 21212!

(©)

Let friend 1 invites 'a’ times, friend 2 invites 'b' times, friend 3 invites 'c' times

then unordered (a, b, ¢) can be (1, 2, 3), (0, 3, 3), (2, 2, 2)

6x6! 3 6! 6!

= total number of ways equal to + 3x +
112131 3131 21212]

a7 e 1 'a IR arar @ B 2 ' aR 3T 2 |

i3 3, ¢ IR A & | BT (a, b, ©), (1, 2, 3), (0, 3, 3), (2,2, 2)

6><6!+3 6! 6!

A T TR TR TP T

If n identical dice are rolled, then number of possible out comes are.

(A) 6" (B) i—nl (Cc*) M+9¢, (D) None of these
IfE n FdHH Ul (dice) BT BHT SIAl &, Ol GHIAd AR &1 F=1 B

(A) 6 ® (©) ™+ 5)cq (D) T & B¢ 7

Letiappearsona dicei=1,2,3,4,5,6

so no. of out comes is equal to no. of solution of a,+ a,+ a,+ a,+ a,+a,=n=""%¢,
AMIS a R WR | ROMM @l & Safb i=1,2,3,4,5,6

37ct: ARCIAT &1 WA FHIPRY @, + @, + 8,+ 8, + 8+ 8, =N D Ball Bl AT b aRTER B |
ara: Feaifad aRemm =+ S)¢,

Number of ways in which a pack of 52 playing cards be distributed equally among four players so that
each have the Ace, King, Queen and Jack of the same suit, is [16JM110211]
qe & 52 U<l B 4 AfFIA § A WU ded b fhad dd B &P AP Afdd Bl GHM TR

(same suit) & SIDI, TEE, WM AR T fHerd 8-

.41 | .41 !
(A%) 36..44. B) 36.4 c 52..:1. (D) 52.4
(9 !) (9 !) (13 !) (13 !)
|
Required number of ways %6C, . 27C4 . 8C4 . °C4 . 4 | = (:?);1 x4
: . [
e @IDT B W= BCy . 27C, . 18G4 . 9Cy. 4 | = (g?);l x4

Find total number of positive integral solutions of 15 < x, + x, + x, < 20.



Sol.

Hindi.

14.x

Sol.

15. =

Sol.

Hindi.

15 <X, + X, + X, <20 ® Hel GCHD YUl Bl Dbl AN ST DI |

(A*) 685 (B) 1140 (C) 455 (D) 1595
Xy + Xy + X3 =20 -t
t=0,1,2,3,4
4
Required value = ) '*7'C, =20C; —15C; =1140-455 =685
t=0
X+ Xy + X3 =20 —t

t=0,1,2,3,4

4
S — =z19—t02 =20C, —15C, = 1140 — 455 = 685
t=0

Seven person P, P,, ........ , P, initially seated at chairs C,, C, ........ ,C, respectively. They all left their

chairs symultaneously for hand wash. Now in how many ways they can again take seats such that no
one sits on his own seat and P, sits on C, and P, sits on C, ?

qrd &afdd P, P, oo, , P, 9R®1 % e C,, C ,C, BRI R 43 8 a1 |l b el BT €I U
HRIAT A IopR T 8 3R g HRIAT R 980 & o W ael o A O wrg A afdd @y o g
R 93 gg P,, g C, R Td P,, Al C, IR 49, &8I —

(A) 52 (B*) 53 (C) 54 (D) 55

If P, sits on C,

If P, B C, o daaT 2 |

4! £1—l+l—l+lj
121 3! 4l

=43-4+1 =9
If P, does not sit on C,

If P, B C, o Jaa 2 |

=5l (1—l+l—l+l—lj=44
11 21 3! 41 5l

total number of ways =44 + 9 = 53

» —P
s P

&)

o

D000 0O0

7

Given six line segments of length 2, 3, 4, 5, 6, 7 units, the number of triangles that can be formed by
these segments is [16JM110212]
B X@Evs A W g RNl aEdt 2, 3,4, 5,6, 7 3®E € | 39 NEGUS] B AT H §9C S AP
arel Fryail @1 H=m g
(A*)eC, -7 (B)¢C,—-6 (C)sC,-5 (D)sC, -4
First we select 3 length from the given 6 length so the no. of ways = °c,
But these some pair i.e. (2, 3, 7), (2, 3, 6), (2,3, 5) (2, 4, 6), (2,4, 7), (2,5,7), (3, 4, 7) are not form a
triangle so that total no. of ways is

8C,— 7 ways
& IS 6 ANl H W 3 THRA B g9 B b = °c,
g (2,3,7),(2,3,6),(2,3,5) (2 4,6),(2,4,7), (2,5,7), (3, 4,7) T # wnfier owargadt et o
faior €1 #all 8 o | Brysil 1 G@& = °C, -7




16.=

Sol.

Hindi.

17.a

Sol.

Hindi.

18.»=

There are m apples and n oranges to be placed in a line such that the two extreme fruits being both
oranges. Let P denotes the number of arrangements if the fruits of the same species are different and
Q the corresponding figure when the fruits of the same species are alike, then the ratio P/Q has the
value equal to :
(A*)"P,."P . (n-2)! (B)™P,."P..(n-2)! (C)"P,."P,. (m -2)! (D) none
m A&l 3R n F=<RI Pl TP Ufdd ¥ 39 JHR @ T & P S fPIRI IR I g Bl A=< & | A P
I Ho Al B G Bl USRI BRA1 8 Sdfh FHM TS & Hel e & AR Q 89 q[
foardl @1 e @1 yeRia SRal @ Sefe §HH IS & Bl Ud §AH §, O I1gurd P/Q &1 A BT —
(A)"P,."P_.(n-2)! (B)"P,."P_.(n-2)! (C)"P,."P..(m-2)! (D)S7H ¥ Big &l
For P —» If same species are different

Total number of arragements is "P, . (m + n —2)!

. . . (m+n-2)!
For Q — If same species are alike then number of arrangement is m
Hence g ="P,.ml.(n-2)!="P,."P_.(n-2)!

P3 fog > It am yonfodi @ wa A=—f= 81, @
@l FaRATY = np,. (M +n—2)!

Q%Weﬁmmﬁﬁ$%m@mﬁ,aﬁ@m@ﬁ=%

3a: %:npz.m!.(n—2)!=np2.mpm.(n—2)!

The number of intersection points of diagonals of 2009 sides regular polygon, which lie inside the

polygon. [16JM110213]
2009 HSTI3AT arel 9gqol ¥ fddvll & ufaess ol o I S BIG Sl 6 989 & arax Rerd 2 |
(A*) 2009(;4 (B) 2009C2 (C) 2008C4 (D) 200802

We know that in odd sides polygon no two or more then two diagonals are parallel, so if we take any 4
vertices, we get one point of intersection of diagonals,
Hence required no of points will be 200°C,.

B9 S © 6 fawq o arel 989 d dis A1 &1 A1 &1 | a1 [{be FH=R T8 8§, o Ak B
BIg 4N o df 84 e ufoess fag fawol wr fyerm
31a: apfree fawgali @1 | = 200G,

A rectangle with sides 2m — 1 and 2n — 1 is divided into squares of unit length by drawing parallel lines
as shown in the diagram, then the number of rectangles possible with odd side lengths is [DRN1173]

T M FTI@! Yolme 2m —1Td 2n— 1 3H1g 2 Bl FHR @RI gRT 7 3 Ry ogar sag T
@ I H gieT I R, A I WA AT B G KD Jorsit & =g favd € 28—

2n-1

12 2m—1
(A) (M +n—1)2 (B) 4men-1 (C*) m2n2 (D) m(m + 1)n(n + 1)



2n-1

2n-2-
Sol. 3]
2.
1.
0 L _ 2m-2
5 123 2m3 2m-1
No. of ways of choosing horizontal side of rectangle of one unit length = 2m — 1
No. of ways of choosing horizontal side of rectangle of 3 unit length = 2m -3
.. Total no. of ways of choosing horizontal side of rectangle of odd length= (2m—1)+ (2m-3)+... +1 = m?
similarly no. of ways of choosing the vertical side of rectangle of odd length = n2.
B Total no. of ways of choosing the rectangle = n2 m2
2n-1
2n-2-
Hindi 3]
2.
1.
0 Y . 2rln-2
56 123 2ms 2m-1
UFh SHlg s & Id H1 AR Yol S g1 & aid = 2m — 1
3P THIE B AFA B AT oIl BT g+ & a¥id = 2m — 3
e =TS @ omaa @1 AfaS qofl &l g7 & ad = (2m—1) + (2m = 3) + ...... +1 =m2
S UHR favq o=1E & MId &1 IEER Yol Bl g & i = n,
: I A1 & FH WD = n2 m2
19. Find the number of all rational number % such that
()0 < m <1, (ii) m and n are relatively prime (iii) m n = 25!
n

Hindi <fl aRe e %aﬁﬁw&ﬁaﬁmaﬁaﬁmm—

(i)0<%<1, (i) m &R n e TSy B | (iii) m n = 25!

(A*) 256 (B) 128 (C) 512 (D) None of these
Sol. m, n both product of element of one of the subset of {222, 310, 56, 73, 112, 13, 17, 19, 23} such that

mn = 25! = number of ways of selecting 'm' is 2° ways (here n is automatically fixed according to m)

9
= Total number of required ways = 2?= 256

{because in half of the ways % > 1 and in half of the ways 0 < %< 1}



Hindi. m,n & SUdq=ad § 9§ U@ (222, 310, 56, 78, 112, 13, 17, 19, 23} G (@ydl &1 0 $9 UHR © b
mn=25! =>m & g9 & oD 2° T | (N, m BD AJAR T |)

9
= @ D =2?=256

{W%aﬁzﬁﬁsﬂ%i%>1amaﬁﬂﬁﬁaﬂﬁ0<%<1}

PART-ll: NUMERICAL VALUE QUESTIONS

A1l : FEATHS 999 (NUMERICAL VALUE QUESTIONS)

INSTRUCTION :

% The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit.
% If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal
placed.

fadw -

<+ 3T TGS Y UAP YT b1 SR GEIHS A1 $ WU 4§ § o9 a1 Uil 37d AT &l 3d S¥H[ed & 91 H 2 |
< I IS "9 H ] A Ifd v X B, @) IO d A B S¥HEd & &1 WRIF dd gde/ISe
3% (truncate/round-off) &< |

1. Number of five digits numbers divisible by 3 and divisible by 4 that can be formed using the digits 0, 1,
2,3, 4,7 and 8 if, each digit is to be used atmost one is M and N are respectively then value of %is
P10, 1,2,3,4,73R 8P I & gV 3 A fawIfora don 4§ fawfoa 81 arell 5 3fdT @1 N A=
g1 Sfl Wl & Sididh Ud 3P BT SUAT 3fdHaH 1 IR g7 &, MTam N &1 a % BT A9 BT

Ans. 01.16 or 01.17
Sol.  Number divisible by 3 if sum of digits divisible

case-l f1+2+3+4+8=18 Number of ways = 120
case-ll  If1+2+3+7+8=21 Number of ways = 120
case-lll f2+3+4+7+8=24 Number of ways = 120
case-lV If1+2+0+4+8=15 Number of ways = 96

case-V If1+2+0+7+8=18 Number of ways = 96
case-VI f2+0+4+7+8=21 Number of ways = 96
case-VIl 1f0+1+3+4+7=15 Number of ways = 96

total number 744

Number will be divisible by 4 if last two digit will be divisible by 4

Hence last two digit can be 04, 08, 12, 20, 24, 28, 32, 40,48, 72, 80, 84
Case-l : if last two digit will be 04, 08, 20, 40, 80,

Then number divisible by 4 willbe =5 x 4 x 3 x 5 =300

Case-ll : if last two digit will be 12, 24, 28, 32, 48, 72, 84

Then number divisible by 4 willbe =4 x 4 x 3 x 7 = 336

Hence total = 300 + 336 = 636




M 744

Hence — = —=1.16
N 636

Hindi. &' *ff e 39 oo et afe aidt &1 I 39 9y &1 |
Rafd-l  1f1+2+3+4+8=18 TWIPT P G =120
Reafa-Il If1+2+3+7+8=21 TIBT B Il = 120
Rerfa-Il 1f2+3+4+7+8=24 TG B =T = 120
Rfd-IV If1+2+0+4+8=15 TRIPT DI =T = 96
Raafd-V 1f1+2+0+7+8=18 TRIBT B =T = 96
Rerfa-vi f2+0+4+7+8=21 TRIBT BT =T = 96
Rafd-VII If0+1+3+4+7=15 TRIBT DI =T = 96
Cag el 744

Number will be divisible by 4 if last two digit will be divisible by 4
Hence last two digit can be 04, 08, 12, 20, 24, 28, 32, 40,48, 72, 80, 84
Case-l : if last two digit will be 04, 08, 20, 40, 80,

Then number divisible by 4 willbe =5 x 4 x 3 x 5 =300

Case-ll : if last two digit will be 12, 24, 28, 32, 48, 72, 84

Then number divisible by 4 willbe =4 x 4 x 3 x 7 = 336

Hence total = 300 + 336 = 636

Hence M = m=1.16
N 636
2. The sides AB, BC & CA of a triangle ABC have 3, 4 & 5 interior points respectively on them. If the

number of triangles that can be constructed using these interior points as vertices is k and number of

lines segments including sides of triangle is p then k is [16JM110214]
p

95T ABC @1 yaiisii AB, BC 3fR CA W HHe: 3, 4 3R 5 Ry g (interior points) Rerd & | g7
IR (interior) fovgail @I WY AM®HR ¢ ¢ ST & G k © TAT NEREGUS] B G1 p &1 dl

K &1 w2
p
Ans. 04.02
Sol.  Total number of triangle = Two points taken from AB and one point either BC or CA + similarly BC +

similarly ZA + one point each sides.
=3C, [*C, + 5C,] + %C, [3C, + 3C,] + 5C, [°C, + #C,] + 3C,*C,°C, = 205
Total — (collinear points used)
=12C, — (3C5 + #C5 + 5C4) =220 — 15 = 205
C

A B
Alternate
Total — Collinear points used = 12C, — (3C; + *C; + 5C5) =220 — 15 = 205
number of line segment = 1+1+1 +3¢1 “c1 +3¢1 5c1 + “c1 5¢c1=50
k 201
Hence —=——
p 50
Hindi. R[Sl @ g 91 = a1 fdg AB ™R 4 @1 U& fd5 BC a1 CA 9 o + 34l UdR  BC + 341 UdR CA
+ TP g U 4ol R 4
=3C, [*C, + 5C,] + “C, [°C, + 3C,] + 5C, [3C, + *C,] + 3C,*C,°C, = 205
FA — (WET g dax 910 T )




Ans.
Sol.

Hindi

= 12C, — (3C4 + “Cq4 + 5C)

=220-15=205
C

A B

TS
FA — TE AR 90 T B = 12C, — (3C, + 4C,4 + 5C,) = 220 — 15 = 205
ERIUST P F=T = 1+1+1 +3¢1 4c1 + 3¢t 5¢1 + “c1 5ci =50
o X 2201
p 50
Shubham has to make a telephone call to his friend Nisheeth, Unfortunately he does not remember the

7 digit phone number. But he remembers that the first three digits are 635 or 674, the number is odd
and there is exactly one 9 in the number. The maximum number of trials that Shubham has to make to

be successful is N then [%) is equal to

g9 370 i s @1 Sellele ST A18dl € | gHIERl S|H! 7 D] BT Bl TR Ul TEl 8 | IR
IqP] I8 TAl © b o A 3id 635 1674 8, TR fAvH & AR 3 U '9' vl B, A YHH BRI 9D

ﬁaaﬁ%&ﬁuﬁﬂmﬁa%sﬁwmﬂﬁaﬁw,N%aa(%jW%l

34.02
Let the number starts with 635 then two cases arise
Case-1 If 9 occurs at units place then the number of numbers =9 x 9 x 9 = 729
Case-2 If 9 does not come at units place then number of ways for 9 to occur at either of the rest three
places =°C, =3
the number of numbers =3 x 9 x 9 x 4 = 972
total numbers starting with 635 = 729 + 972 = 1701
Similarly total number starting with 674 = 1701
Maximum number of trials = 1701 x 2 = 3402
HAMET TR 6359 Y Bl a9 &l Refon 2

Rerfr -1 afs SIS = WR 9 377l B | T9 WATY & HHAT =9 x 9 x 9 = 729

Refit -2 I} g1 o wr 9 7 o B | A1 AW T Il W 9 31 WHAT B 99 HHAT = °C, = 3
H@3 & HHIT =3 x 9 x 9 x 4 =972

A G S 6359 YH 8l = 729 + 972 = 1701

X UBR FA F&IN ST 674 9 Y 8 = 1701

AIfIFHTH JA = 1701 x 2 = 3402



Ans.
Sol.

Hindi.

Sol.

Hindi.

6.=

Ans.
Sol.

Seven different coins are to be divided amongst three persons. If no two of the persons receive the
same number of coins but each receives atleast one coin & none is left over, then the number of ways
in which the division may be made is k, then number of ways in which k can be resolve as a product of
two coprime number is [16JM110215]
7 fafr= i N9 aafeqdl § 9 omd €1 9l 5 0 < afiaal o aae S § Ras T8 e €
AfF IS B HH W FH Ud Ranm Fedr g 8RR w1 Riam! 9y T8 | 8, A1 39 ISR & faweE &
D kB AN, k BT QT FEIMST G @ PHETS S WL H foes & aia 281 |
08.00
Coin dividing in any are possible i.e.
1,2,4
so the number of ways is

=7C,.8C,.%C,.3!=7x15x6=630=2x3x5x 7
hence number of ways = 241=8
g 71 TP § 91 O Fdhd 2 1 1, 2, 4
aﬁ: FHo TIBT D F=

=7C,.8C,. 4C4 3l=7x15x6=630=2x32x5x7

A TRIDb = 241 =

Number of ways in which five vowels of English alphabets and ten decimal digits can be placed
in a row such that between any two vowels odd number of digits are placed and both end
places are occupied by vowels is 20(b!)(5!) then b equals to

SN JUATAT & Uid WRI T T IIHAG bl DI Uh Ufad § 39 avg waRed fHar 9w 6 1 wRi &
A QA e # ofd Al dorm S AR o’ R oM a1 adidl @Y | 20(b!)(5!) ' 99 b aRTER -
Ans. 10.00

Ten digits can be partitioned into four parts as

1+1+3+5; 1+1+1+7;1+3+3+3 (each partitioning has odd number of digits)

The number of ways in which these can be placed in the four spaces =

41 4| 4!

— +— + — =20 ways

2! 3l 3!

also numbers of arrangements of vowels = 5!

Number of arrangements of digits = 10 !

total ways =20 (10!) (5 )

9 3Pl B 39 UHR fawifsra fear S dwdan 2

1+14+3+5; 1+1+1+7;1+3+3+3 (IS 911 # fAvq A& # 3iF )
I9 TPl B e R SR IR R UR T Ol Fdhdl 8

= ﬂ+ﬂ +ﬂ =20
21 3l 3!
1 B WX b FIRd BT B avid =5 |

3Pp Bl FIRUT B b P = 10 |

FHol Td =20 (101) (5))

The number of integers which lie between 1 and 10° have the sum of the digits equal to 12 is A and
number of such 6 digit integer which have the sum of the digits equal to 12 is B then %:

[16JM110216]
13k 106 & g quifes @t & e il &1 AT 12 81 A€ a1 34 a8 dI 6 3D &1 F&n f5aa

3Pl BT AT 1281, B d9 %:

01.40

Let number be X X, X3 X, X5 Xg

But Here x; + X, + ... Xg = 12

SO coefficient of x'2in expansion (1 + X + X2+ ... + x9)% = (1 —x19)6 (1 —x)6




= 7C,,—8C,.7C, =6188-126 = 6062
If number is 6 digit then a1, willbe 1to 9

SO coefficient of x'2 in expansion ( X + X2+ .... + X%) (1 + x + x2+ .... + x9)¢ =4317
A 6062

Hence —=——
B 4317

Hindi. AT &1 X; X, Xg X4 X5 Xg © |
TR BT Xy + Xp + oo Xg = 12
T (1 +x+x24+ .. +x98P YR A x12 1 qoIieh = (1 —x10)8 . (1 —x)6

= 7C,,—8C,.7C, =6188-126 = 6062
If number is 6 digit then a1, willbe 1to 9
SO coefficient of x'2 in expansion ( X + X2+ .... + X%) (1 +x + x2+ ... + x9)¢ =4317
A 6062
Hence —=——
B 4317
7. The number of ways in which 8 non-identical apples can be distributed among 3 boys such that every

boy should get atleast 1 apple & atmost 4 apples is N then (%} is equal to
8 faff=1 |9 ®1 3 ded! # dicd & Dl B G N B, Tafh TS dSd Dl HH F BH U AR 31fdd
R (lj 2

100
Ans. 46.20
Sol. 8- non identical
number of ways = B, B, B,
1 3 4
2 3 3
2 2 4
8 6 3 8 6 4
Here required number of ways = 3! {8C,. 7C, .4C, + 02'203;' Ca C2'2C2|' Cs }
{ g, 8 6 8 6 }:6[280+280+210]=6x770=462O
3l.4!1 216! 31.21.21 21.6! 2!.41.2]
Hindi. 8 fafi=1 w19
@ WDl B == B, B, B,
1 3 4
2 3 3
2 2 4

8c,5c,.3¢, . 8c,5¢c,.4C, |

Iel aise adidl @1 < = 31 {8C, . 7C,.4C, + N 5

{ 8! 8! 6! 8! 6!
= + X + e
31.41 216! 31.21.21 216! 21.41.2!

}= 6[280 + 280 + 210] =6 x 770 = 4620

8.» In a hockey series between team X and Y, they decide to play till a team wins ‘10’ match. If N is number
of ways in which team X wins and if M is number of ways in which team X win while first match is win by

team X then ﬂ =
M

TMX SR Y W TP BID STeA el ol 8| 9 O aP Weld & o ad @ U e ‘10’ Ha 9 Sia
ol 21 Afe N & X gRT 8@ Siidd & a9l dol M € X gRT $@dl Siidd & dad oidid g8l §d

S X S = @ %=




Ans.
Sol.

Hindi.

Ans.
Sol.

Hindi.

10.=

Ans.
Sol.

Hindi.

01.90
Let team X wins 'm' matches, if it wins (m + r)th match and wins m — 1 match from the first m +r — 1
matchs ,

m 20
so total no. of ways = Z me r‘1Cm71 =% hence m =10 = 1°Cq
r=0
If first match is win by team X then number of ways = °Co + 9Cg + 9Cg + ""Cg + ........... + 17Cs (last
match will be win by team X) =18Cy
19
Hence N_ G _19
M 8gy 10
EH X g@er Sl e g8 (m + 1)@ {9 Siadt 81 9 92 (m 4+ r—1) 3= 7 ¥ m — 1§ S 8 |
m 20
3 ol D = Z m+r—1Cm71 =_2Cm 31 hence m = 10 = 19Cq
r=0
afg yee A9 E9 X gRT offdl 1 &), @1 @¥d = 9Co + %Cs + °Cs + ""Cg + ........... + 17Cg (3ifom #7
e X gRIT ST SIRm) = 18Cq
31d: E= 1909 = E
M 8cg 10

Three ladies have brought one chlid each for admission to a school. The principal wants to
interview the six persons one by one subject to the condition that no mother is interviewed
before her chlid. Then find the number of ways in which interviews can be arranged

9 Afeet UAP U9 Uh g Bl [Aarad § 99 e il 8 | YIHIeaus ©: Afdadl b Udb b dg
U HlETchR i1 1edl & Siafdp Bl ¥l 91 &1 S¥d 9= ¥ Ugel FellchR 8! fordr o1 2, dl dlellchR

o B G a8 |
90.00
Each lady and her child can be arranged in a fixed order only.
|
The total no. of ways in which interview can be held = ﬁ =90
UAH AR TAT SAHGT god1 Udh Al¥ad %H § JaRed fhd o dad 2 |
. . |
m:wwéﬁ$agaaﬁaﬁaﬁvw:%:90

In a shooting competition a man can score 0, 2 or 4 points for each shot. Then the number of different
ways in which he can score 14 points in 5 shots is

T fHemHeSh i § te aafed ude A9 & v 0, 2 31 4 376 U B Fahdr g | 98 5 e #
14 37 YT H- B A= dd] &) &1 IR 8

30.00
Find the coefficient of x'* in the expansion of

1-x5

1-x

5
; J =(1=x8)5 (1 =)

(X0 + x2 + x4)° = (1 +x2+x4)5={

(1= 55 + 10X"............ ) (1+ 5 CpP+ © Cox*+ 7 Cpx® ) = 1C,=5.5C, + 105

11><10><9><8_5 8x7x6x5
1x2x3x4 "1x2x3x4
(XO4+ X2+ x5 = (1 + X2+ x4)° & TR ¥ x™ BT ONH A B W

= ( 1 XzJ =(1—=x85 (1 —x2)s

+50 = 330-350 + 50 =30




11.

Ans.
Sol.

Hindi.

12.»=

Ans.
Sol.

11><10><9><8_5 8x7x6x5

="C,-5.8C,+10.5 = .
7 ¢ 1x2x3x4 1x2x3x4

+50 = 330-350 +50=230

Six persons A, B, C, D, E and F are to be seated at a circular table. The number of ways this can be
done if A must have either B or C on his right and B must have either C or D on his right is

B fdadl A, B, C, D, ER F &I U& M A9 & dRI 3R fhas qRIdl | 9911 o 9ol € afs A s
SR SR Wqd BA1 C dod € 3R B& i) 3R ¥ag C a1 D 934 ¢ | [16JM110218]

18.00

Case-1If Bis right on A Subcase -I C is right on B

then no. of ways = (4 —1)! = 6 Subcase- 11 If D is right on B then no. of ways = (4 —1)! =6

Case-1I I[fCisrighton A= D mustberightonB=(4-1)/=3!=6

Hence total no. of waysis6 +6 + 6 =18

A
B
CID

Rafa-l afe B,Ad it 3R &
(a) C,B® Tl iR &1, @t
I WD = (4-1)1=6
(b) afe D,B & </ IR B,
FHA Wb = (4-1)=6
Rafa-1, afe C,A®D T R &
= D, B® T/l IR 81 @AY
=(4-1)=31=6
%z@ﬂﬂﬁ?ﬁ6+6+6=18

< A C>
B
oo SCH

The number of permutations and combination which can be formed out of the letters of the word

A =%

"SERIES" taking three letters together is a & b respectively then find %

SERIES 3ol & 316RI § 9 3 31&RI &l Th AT Ih d41U Sl b il HAGAT aAT Al &I G
Wzaaﬁ?b%‘r,aﬁ%mﬂﬁmﬁﬁﬁl

04.20
SERIES
S-2, E-2,R,I
case-l when all letter distinct is
4Cyx3l=4x6=24
case-ll when 2 letters are same the
|
2C, .3C, x 3 =2.3.3=18
2!
total number is 24 + 18 = 42
Number of ways in which 3 letters can be select



Hindi.

13.

Ans.
Sol.

Hindi.

14. =

Case | : All different letter = 4Cs= 4
Case | : Two same and one different letter = 2C1 x 3C1= 6
Hence total number of ways of selecting three letter=4 + 6 = 10

Hence a_ E= 4.2
b 10
SERIES

S-2, E-2,R,1
Rerfa-1 o9 | seR =1 8|

4Cyx3l=4x6=24
Rerfa-1l o9 2 3R 997+ © |

|

2C, .3C, x %:2.3.3:18
Bl GEAY 24 + 18 = 42
T 3R & o9 & WD
Case | : 9 3eR A9 = 4C3=4
Case | : 31 38R FHH Td Udh &R 9 =2C1x 3C1= 6
e < S1eRl & FIAl B G =4 + 6 =10
o 224240

b 10

A box contains 6 balls which may be all of different colours or three each of two colours or two each of
three different colours. The number of ways of selecting 3 balls from the box (if ball of same colour are
identical) is [16JM110219]

Uh 9o § 6 7iq FSTH F T4 ST -3 TN &1 8 Fahell & A QI W & dF—di9 g 8 Fdhdl & a1 di
faf=1 31 @ -1 2 B FHAl § | (@R T I P IS FawH B), A g0 H ¥ 3% g B W
—

31.00
Case - If all are different then no. of ways is = 6C, =20
Case-ll If three each of two colours, then combination is

3 0 — 2!

2 1 - 2| =21+ 2! =4 ways

Case-lll If two each of three colours, then
combination is
2 1 0 — 3!
1 1 1 — 11 =3I+ 1! =7ways

Hence required no.is = 20 + 7 + 4 = 31
Rerfer -1 afe |t =1 &1, @1 g @ = °C, = 20
ReIfa-1l I a1 1 @1 T 3% 81, 9 g1 & WD

3 0 - 2!

2 1 - 2l =21 +2 =4
Rerfd-Ill afe f= N @1 Q-1 < 81, @ g & WD

2 1 0 - 3l

1 1 1 > 1 =3+ 1l =77

3 e AT = 20 + 7 + 4 = 31

Five friends F,, F,, F,, F,, F, book five seats C,, C, , C, ,C, , C, respectively of movie KABIL
independently (i.e. F, books C,, F, books C, and so on). In how many different ways can they sit on
these seats if no one wants to sit on his booked seat, more over F, and F, want to sit adjacent to each
other.



ot = F,, F,, F,, F,, F, e @ifda’ <@ & fod R g & dre @ w9 C,, G, , C, ,C, , C,
WGF B A RIAT HRA & Al 39 Ael W 989 &1 VAT aDI DI [ 1d Hifory RoeH $ig W @
ERT 3R ¥ R el 90 qo F, 3R F, J1o—d1el 93 |

Ans. 21.00

so. |F R R FFR
C, C G C G
1 1 1
- F Fb - -5 13 1——4+———[=1+2=3
1 20 3!
F FF - - -
2 - 3!(1—l+l—lj=2
1 21 3!
(- - F F - - 221=4
- - - F F - 221=4
- - KR F - > 221=4
(- - -k F > 221=4

Total number of ways & TX1® =3 +2+4 x4 =16+ 5 = 21

15.=  The number of ways in which 5 X's can be placed in the squares of the figure so that no row remains
empty is:

W fom & T § uig X fhay UeR 9 W ST 96d © dife dis f ufdd @rell 9 @ 7

C
B
A
Ans. 98.00
Sol. A B C
1 1 3 2C,.%C,.“C,=24
1 2 2 2C,.3%C,.*C,=26
1 3 1 2C,.%C,.“C, =8
2 1 2 G, 3G, .*C,=18
2 2 1 G, .%C,.*C, =12
98

16. Sum of all the numbers that can be formed using all the digits 2, 3, 3, 4, 4, 4, is N then (ﬁ] is
equal to [16JM110220]

3@l 2,3,3,4,4,4 D TH A UGad B gy MG @ F=iei 1 AR N BRI 99 | (ﬁ]
EREES

Ans. 20.00




Hindi.

17.»
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Hindi.

18. =

Ans.
Sol.

[TTTTTe-—2

=30
2121

Hence sum of unit places is

2x10+3x20+4 x30 =200

Hence required sum is

= 200 x (105+ 104+ 103+ 102+ 10" + 10°) = 200 x (111111) = 22222200

[TTTTTe]-—2 =10

2131
I
I R

Id: THIE B WH R Rerd IFdl &1 AT

2x10+3x20+4 x30=200

e IriTse I

= 200 x (105 +10% + 10% + 102 + 10" + 10°) = 200 x (111111) = 22222200

Six married couple are sitting in a room. Number of ways in which 4 people can be selected so that
there is exactly one married couple among the four is N then (N-225) is equal to

Uh P H ©: fAared e 93 gU & | 3¢ | IR A P g ® did N § Sdid 39 IRl 4 3P b
fqarfed Joat oMy @@ (N — 225) SRR 5—

15.00

First we select one married couple out of 6 married couple i.e. 6C, ways

total number of required case 6C, x 3C, x “C,;x 2 =6 x 5 x 4 x 2 = 240

N =240

|y 89 6 faarzd guat 4 9 vs faarfed e I &1 @hq ¥ 6C,

T Bl T TP BT TR 6C, x 5C, x 4C; x 2=6 x5 x 4 x 2 = 240

Let P, denotes the number of ways of selecting 3 people out of ' n" sitting in a row if no two of them are

consecutive and Q, is the corresponding figure when they are in a circle. If P, — Q, = 6, then find g—“
n

[16JM110221]
A1 & P we dfed § 99 Y 'n' Afddl § @ 3 AfKR B wIH IRA D ol a¥Dl bl YKRIA BRAT §
SEfd STH A B3 W A HANC TE 8 AR Q, I WA bl Bl YR PIAT & STafd d Tb g A 99

Al aRk P -Q =6, a g_nammma%m—

n

01.12
X, . X, . Xs ‘ X,
. _ T T T
Here Jgl P,= A B c
: Xy +Xp+X3+%X,=n—=3 Xy, X4 20
X{+Yo+Y3+X%X,2n=5 Xo, Xg 21
pn=n—5+4—103=n—203 Yo Ys >0

Xy + Xy, +Xg=n—3 = Yi+Y,+Yy3=n—6
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Hindi.

20.

Ans.
Sol.

Now 3P —-Q,=6
(n=2) (n=3) (n—4) nn—4) (n-35)
123 B 123 B
Pn =56, Qn =50

6 = n=10

The number of ways selecting 8 books from a library which has 10 books each of Mathematics,
Physics, Chemistry and English, if books of the same subject are alike, is N then find%

U JRIDId ¥ A0, 9], QA A 3R Sl IS vy &1 10 §&is © | Al va vy &1 a9
Qs Teb A B, A1 JRIbierd § ¥ 8 YRid " DR B @l aXib N 8 a9 %Eﬁrﬂﬂ%—

16.50
Using multinomial theorem total number of required selection is 8+3C, = 1'C4 = 1'C, = 165

TEURRT I & ITANT A o I =TI B dID| bl A& 8+3C, = 11C, = 11C, = 165

The number of three digit numbers of the form xyz such that x <y and z <y is N then % is equal to
[16JM110222]

Xyz ©U B A 37D B G B F& N B8R S6fdh x < y 3R z <y 81l @9 %w%—
02.76

Xx<yanddl z<y

x Yy z
3 2

4

15, SEIS s o i R o i
4 6 5 7 6 8

|
5
I EN Y- ;EI;F 80, Total § = 276
9

8 10

PART - 1ll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

AT -1l : U T U 3 31fe I fdpey R

Sol.

Sol.

2.=

In an examination, a candidate is required to pass in all the four subjects he is studying. The number of
ways in which he can fail is

T qer §, g eneft o1 39 9t arR fwdt # o @9 sawass € e 98 ug <@ 2| 98 fhan aet
A B B Fhdl o—

(A) “P, +*P, + *P, + *P, (B) 44 -1

(C*2¢—1 (D*) “C, +*C, +*C, + “C,

Number of ways he can fail is either one or two, three or four subject then total of ways.

4C, +4C, +4C5 +4C, = 24— 1

IAD JHA B D qIDI W 98 A1 A UH favg # 1 1 vy # 9 9 vg § @1 R vl § srawe
B FHAT B, 3T Fal TWIDI B AT =4C, +4C, + 4C5 +4C, = 24— 1

The kindergarten teacher has 25 kids in her class. She takes 5 of them at a time, to zoological garden
as often as she can, without taking the same 5 kids more than once. Then the number of visits, the
teacher makes to the garden exceeds that of a kid by: [16JM110223]



Sol.

HINDI.

Sol.

4.

Sol.

Hindi.

e T Pen a1 Riferwt ouel ®em & 25 954 B 5-5 gl A ARSIER R o 9l @ S6fed 7
A 5 9dl & FE DI EARI 81 o S Sl B, A1 Riféret f&W e g9 & gAvl @ d@n 9 fha
STET IR gHOT HRA—

(A% 25C5 _ 24C4 (B¥) 24C5 (C) 25C5 _ 24C5 (D) 24C4

Total no. of visits that a teacher goes is = #C,

(selection of 5 different kids each time & teacher goes every time)
Number of visits of a boy = select one particular boy & 4 from rest 24 = C,

So extra visits of a teacher from a boy is = #C, - 2C, = #C
RorfeyeeT @ wavii ) wfEm = #C,

(A® IR 5 4= g2 g1 Riferer ude IR § Sl 8)

U ol S YHUI DI WA = U [ARTS e b1 g9 dof aifd 24§ 4§ 4 = C,
3q: e o1 gea A AfaRed 9907 = 250, — #C, = #C

5

5

A student has to answer 10 out of 13 questions in an examination. The number of ways in which he can
answer if he must answer atleast 3 of the first five questions is:

% faeneft &1 v wRen § 13U A § 10 Ul & IR <7 2| 98 fhas ael 4 S S 9ahal © Al
SAUTA 5T § A B A HH 3 SR QAT IS &l 7

(A¥) 276 (B) 267

(C*) ©°C,, —°C, (D*) °C, . 8C, + °C, . 8C, + 8C,

Total number of required possibilities

5C;.8C, +5C,.8C4;+5C;.8C; =5C,.8C, +5C,.8Cs+8C5 =13C,,—5C, =276

Number of ways in which 3 different numbers in A.P. can be selected from 1, 2, 3,...... nis:

2
() N=2=4) & e even (B) #if nis odd [16JM110224]
(n-1% n(n-2)
(CY) Tlfnls odd (D) Tﬁms even
FE&RAT 1,2, 3,...... N F FA=R A H 3 == Fw=a fbaq geR A g S Gl § 7
(A)W?ﬁinwﬁ (B)&;ﬁaﬁnﬁwﬁ
2
(C)(”_Tﬂuf%nﬁsmﬁ (D)M?ﬂ%nw%
Here given no. be 1,2,3,......... n

Let common difference =r

Total way of selection = (1,1 +r, 1+2r),(2,2+1,2+2r), ..(n—2r,n—r1, n)
Total numbers are = (n — 2r)

Herer , =1andr _ =(n-1)2

Case-| When nis odd

2(n—1j(n+1j
B (n-1)/2 _ — | A 2
Lr = (n-1 & total no. of selectionis = E (n—2r)=n(n _ 2 2 J_[n-d

g 2 2 2 2

r=1

. n-2 .
Case-llwhenniseven=r__ = so total no. selection is

z(n—Zjn

(n-2)/2 — |5

_ Z (n—2r)=n(n_2)— 2 )2 =[n—2j [n_ﬂj=M
L 2 2 2 2)7 4
& R = 1,2,3,. n

A1 b AR = r



Sol.

Sol.

Hindi.

.=

T B Fol aId = (
A F&N = (n - 2r)
gefr, =1dar_ =(n-1)2

Refd- 1 <9 n faws =1

1,1+r,1+2n,2,2+r,2+2r),..(n—=2r,n—r, n)

(n-1) "? n(n—1) (nij[n;j n—1)2
o= Ta@ng‘ﬁ%@aﬁ%ﬁ: Z (n—2r)= - =( ]

Rafa - 11 5/q naw &1 = rmax=%
IA: G B A WD

- 2 2 4

(n-2)/2 2(n_2jn
2N (nogny <N=2) 2 )2 =(n—2j (n_ﬂ}"(”‘z)
2 2

r=1

2m white identical coins and 2n red identical coins are arranged in a straight line with (m + n) identical
coins on each side of a central mark. The number of ways of arranging the identical coins , so that the
arrangements are symmetrical with respect to the central mark.

(A%) ™G, (B%) ™G, (C) ™C,, s (B) ™C,_,

2m 9d9H Iwe RIdml 9 2n AadH AT RIddl dl Th d<1g forg & TI9l db Udh axel &1 § 39
e IRYT T & 6 IS TG (M +n) Fad Riad md, @1 adaw Riadt & aRad o’ & adidl

P G B Sl IR dg e @ Sl e qEfdd 8 |

(A*) m+nCrn (B*) m+nCn (C) m+nC‘m_n| (D) m+nC‘n_m|
S,: MR, i+ nR Arrangements will be one side
(mW+nR : mW+nRQT_5W TafRRerd BN | T d¥Idl & 5= =m+nCm)

m+nC
m

The number of ways in which 10 students can be divided into three teams, one containing 4 and others
3 each, is

10 faenfat &1 3 <M A fhd yeR @ fawifsra fesan < Saar € afe v &9 # 4 faeneff € sk sm Q1 A
g% H 3 faeneft & ?

10 ! . o om s 10 ! 1
(A)4!3!3! (B 2100 (€9 7C, . *C (D)6!3!3!'2
Total required number of teams is

1
= 1°¢,.6c;.%¢,. o7 2100= *°C, .*C, =2100
FHo AT THI B T

’
= 19¢,.5¢C,.%C,. o =2100= C,.°C, =2100

If all the letters of the word '"AGAIN' are arranged in all possible ways & put in dictionary order, then
(A*) The 50" word is NAAIG (B*) The 49" word is NAAGI
(C*) The 51t word is NAGAI (D*) The 47" word is INAGA

gfe 'AGAIN' ol & ) 31eRT d1 Gt =19 TdT A FIRd &N I<chIY & $HH § G W, d9

(A*) 50at wres NAAIG (B*) 494t w1 NAAGI B
(C*) 514t 2rg NAGAI ® (D*) 4741 w1 INAGA ®



Sol.

Sol.

Sol.

Hindi.

[A] | | |=24ways€|ﬁ’d\7

4!
|G| | | | |=12waysﬂﬁ'aﬁ
41721
HEEEN
4l =12 ways TI®
2
LTl e B TTe]
here J&l 50t NAAIG

You are given 8 balls of different colour (black, white,...). The number of ways in which these balls can
be arranged in a row so that the two balls of particular colour (say red & white) may never come
together is: [16JM110225]

(A*) 8! -2.7! (B*) 6.7! (Cn2.6L.7C, (D) none

faf=r TN (@rell, AW, dMe...) B 8 A3l &1 e Ufdd # fha dRiel & =aRed fFar o J@ar g afe
faery 1 @ 7 AR @G A AR Fwe) HH A Th g T’y ?

(A*)81-2.71 (B 6.7! (C*2.61.7C, (D) 3H & PIS &I

Required number of possible is

Hl AT FUTTIRAT DT HE&T

81-2.71=71(8-2)=6.7l = 2.6..7C,

Consider the word 'MULTIPLE' then in how many other ways can the letters of the word '"MULTIPLE' be
arranged ;

(A*) without changing the order of the vowels equals 3359

(B*) keeping the position of each vowel fixed equals 59

(C*) without changing the relative order/position of vowels & consonants is 359

(D) using all the letters equals 4-7! — 1

MULTIPLE ¥1sg @& QfeRi &l fovat o/ alidl & raRerd fdar o daar & | oiafds
(A) WRi &1 %9 IraRaiid 8, 99 H9ag 3359 & aRIR & |

(B) U® R &I WM [f¥Ed 8, 99 H9ed 59 & &RIeR 7 |

(C) TRt 3R T &1 AMeT hH/IA IURafdd W8, d9 HHaT 359 2

(D

(A

*) {1 JMERT B FERIAT A I dTel G| D Hol G 4.7/ -1 75 |
)Without changing the order of the vowels of MULTIPLE
So we choose the first three place in 8C, ways and the rest are arranged is

[ | !
8! S 8! a3
3!/ 51 21 3! 2
Hence required no. is 3360 — 1 = 3359
(B) Keeping the position of each vowel fixed M_LT_PL_
|
Number of ways = ?5 =60 other ways = 60—1 =59
(C) without changing the relative order/position of vowels & consonants
|
so number of ways is =%x3! =60 x 6 =360

Hence required number is = 360—1 = 359

(D) Total 8!

(i) MULTIPLE # wR1 &1 %4 uRafdd =@

31 Ugel A WRI B 8C, TID A FART B TAT qTb] JfeR| DI FaRId HRA
81 5 81

T fA WP = ———x——= ——— = 3360 3 I Wbl P! FAT = 3360 — 1 = 3359
3 51 21 3 2



(i) T¥H WR BT WHE M_LT_PL_ ffR=d w9 ) fa @i = ?5!=60

TR WP = 601 = 59

(iii) ¥R g ST BT ATUE HH/RAF ARafld @ R Tl B GE& = ?5!!><3!=60x6=360
3 3T TIDI BT T = 360 — 1 = 359

10. The number of ways of arranging the letters AAAAA, BBB, CCC, D, EE & F in a row if the letter C are

separated from one another is: [16JM110226]
ekl AAAAA, BBB, CCC, D, EE iR F &I T dfdd # fhad UeR & gaRerd &) Idd § idfd 3eR C
T gEX ¥ 37l Ve
12! 13! 14! 13!
*\ 13 - - - * "
(A7) Gy 5! 3! 21 (B)S! 3 3! 21 (C)3! 3!l 21 (b9 11, 6!
Sol.  We have arrange all the letter except ‘CCC’ is
|
% now there are 13 place where ‘C’ can be placed 3C,
| [
Hence required number of ways is = _ 12t 18C,=11. 13!
5! 3! 2! 6!
12!

Hindi. ‘CCC’ & BISaR Al eRi ® FaRYd oA & oD = S1312]
T4 13 I el ‘C’ BI gaRerd fbar Sran 8, & a¥e = 13C,

| [
T e D __ 12t 180, = 11 . 13!
51 3! 2! 6!
11.» The number of non-negative integral solutions of x, + X, + X, + X, < n (where n is a positive integer) is

X, + X, + X, + X, < N (STl N TS &S YOI &) B SFRVIAD YUl Bl Bl AT & —

(A) nJrSC3 (B*) n+4C4 (C) n+SC5 (D*) n+4Cn
Sol. X, +X,+X;+X,<N =X, +X,+X,+ X, +Y=n (where y is known as pseudo variable)
Total no. of required solution is =n+5-1C = ™G or ™C,

Hindi. X, +X,+X,+X, <N =X, + X, + X, + X, +y =N (I8 y UH BGA = &)
Eas) e gl B He=r =n+5—1Cn= n+4Cn - n+4C4

12.=.  There are 10 seats in the first row of a theatre of which 4 are to be occupied. The number of ways of
arranging 4 persons so that no two persons sit side by side is:

TP R=HreR & g ufad § 10 el R IR aAafdddl o1 fhad aiiel | Jo1a1 1 AdhdT §, STdfh dIs |l
T Ffed Ig—ar q §3 ?

(A)"C, (B*) 4. 7P, (C*)C, 4! (D*) 840
X, X, X3 X, Xs
Sol. a a, al ! ! ! a,
P P P, P,
Xy +Xp+ Xg + X4 + X5 = 6= X{+Y1+ Yo+ Y3+ X5=3
but T¥= x4, X5 = 0
Xy Xgy X4 2 1 = Y1 Yo, Y32 0

37a: e YT B G
8+5-1C,.41=7C,.4!="p,.4=2840

13.s  %C,, is divisible by
0C, fpaq o 28—
(A*) 19 (B*) 52 (C) 192 (D) 53



Sol.

Hindi.

14.

Sol.

Hindi.

15.

Sol.

|
50! expof19in50! = 50 + S0 =2
141 36! 19 192
: 36 36 e
Exp.of 19in 36 ! = Ty + 197 =1 = %C,, is divisible by 19 but not by 192
Exp.of 5in50!= S0 + 20 =12; Exp. of 5in 14! = 14 =2
5 25 5
Exp.of5in36!={§} + [§}=8 Ans. A &B
5 25
. . |
50! § 19 &1 Tidr® _50! _ |50 + 50 =9
14! 36! |19 19?
= 3614 19 @1 wiard = S0 | 4+ | S0 | _q
19 192
o : . : : 50 50
= Cy 1gﬁmém1gzﬁﬁ,50!ﬁ5maTW=? + £=12
14! 9 5 ®1 GdT® = [%}:2;36!1? 5 P =dd = [%} + [%}SAns.A&B
P is equal to
2P P A & —
(A)(n+1)(n+2)...(2n) (B)2'[1.3.5....(2n - 1)]
(C* (2).(B).(10) .... (4n —2) (D*) n! (>C)
|
Value of 2'p_ is 2n_n'
H(n+1)(n+2)--—--- (2n) andn!.2C,
1.2.3.4.5.6.7.8.9.10.11....(2n-2) (2n—1) . 2n (1.3.5.7...(2n-1)) . (2.4.6.8.......2n)
1.23....n - 1.2.3....n
n
_(357..(2n1).2(1.234....0) _ 5, (1.35.7. ....(2n—-1)) =(2.6.10. 14 ..... (4n — 2))
(1.2.3.4.....n)
o 2n!
"p, BT A —
n!
i (n+1)(n+2) - (2n) IR n!.2nC
1.2.3.4.56.7.8.9.10.11....(2n-2) (2n—1) . 2n (1.3.5.7...(2n-1)) . (2.4.6.8......2n)
1.2.3.......n - 1.2.3.......n
n
_(1857..@n1).2 (1.234....1) _on (1357 (2n—-1)) = (2.6.10. 14 ..... (4n - 2))
(1.2.3.4.....n)

The number of ways in which 200 different things can be divided into groups of 100 pairs, is:

200 fr=—=1 gegail @1 100 I 3 fhaw aiel | Ao fear s dear &—

200! L~ (101102103 200
A i (B [?] [TJ (?J [7)
N 200! .
()m (D*) (1. 3.5...... 199)

20¢,. %8 ¢c, . % C,....5C, 200 !
100 ! 2190100 |




~101.102. 103 .....200 _(@MEM@J (@J

2100 2 2 2 2
And ol 1:2-3:45.67.8...200 _ (1.35.7....199) (2. 4. 6. 8......200)
2100100 | 2100 100 |
100 |
_(185....199) . 2% . 100 ! _ .. o0
2100 100 |

PART - IV : COMPREHENSION

HIT - IV : TS (COMPREHENSION)

Comprehension # 1

There are 8 official and 4 non-official members, out of these 12 members a committee of 5 members is
to be formed, then answer the following questions.

Number of committees consisting of at least two non-official members, are

(A*) 456 (B) 546 (C) 654 (D) 466

Sol.  Two non-officials and 3 officials i.e.
*C, x 8C, =6 x 56 = 336.
Three non-official and 2 officials
‘C, x8C,=4 x 28 =112,
Four non-officials and 1 official
“C,x®,=1x8=8
Total 336 + 112 + 8 = 456.
2. Number of committees in which a particular official member is never included, are
(A) 264 (B) 642 (C) 266 (D*) 462
Sol.  Required no. of ways
— 12-105 - 11C5 =462
agms # 1
8 TWHN 3R 4 IR—TWHN ¥e 8, 39 12 G § 9 5 dew & vah Affd 9918 o g1 @
frrafoiaa el & IR AIRY |
1. FHH A HH G IR—IRGR) ISR B oABhR 9918 oA dTell AfAfadl @t dwr g —
(A) 456 (B) 546 (C) 654 (D) 466
Sol. T IR—ARPRI TAT 3 WBRI AW arell AfAfdi=*C, x ¢C, = 6 x 56 = 336.
A IR—ARSN qAT 2 WRBRI TS| drell A= C, x 8C, = 4 x 28 = 112.
IR IR—ARBRI T 1 ARPRI AR dTell FAfadl =4C, x8C, =1x8=8
31 Hel ATl = 336 + 112 + 8 = 456.
2. T IRy WRER) Gew BT B |ftAferd E wRd gY 9IS o drell afifoa @ wen ® -
(A) 264 (B) 642 (C) 266 (D) 462
Sol. 3¥fie @& = 2-1C, = "'C, = 462

Comprehenssion # 2

Sol.

Let n be the number of ways in which the letters of the word "RESONANCE" can be arranged so that
vowels appear at the even places and m be the number of ways in which "RESONANCE" can be
arrange so that letters R, S, O, A, appear in the order same as in the word RESONANCE, then answer
the following questions.

The value of n is

(A) 360 (B*) 720 (C) 240 (D) 840
In the word RESONANCE there are 9 letters.

Consonants (5), 1R, 1S, 1C and 2N



Vowels (4), 2E, 10, 1A
total even places 4 ;

. . . 4]
No. of ways arranging vowels in even places is 2" 12

|
No. of ways arranging consonants in remaining odd places is %: 60

required number of arrangement =12 x 60 =720 =n

4. The value of m is
(A*) 3780 (B) 3870 (C) 3670 (D) 3760
Sol.  Required number of arrangements are 9! = 3780
21214\
e # 2
71 {6 3 "RESONANCE" & 31eRi &1 IafRerd &R+ & 3 duldl &) I g O d R 99 WHEl )
AT 8 n 8 3R g "RESONANCE" & 31eRI &l FaRUd B & I Il &1 91 & 394 31eR R, S,
O,A 3 9 ¥ 3rd 8, m 2 d fF=faRag uei & SR Ifvie —
3. Nl AN § —
(A) 360 (B) 720 (C) 240 (D) 840
Sol. @& RESONANCE # Gal 9 3R 2 |
o+ (5), 1R, 1S, 1C iR 2N
W@ (4), 2F, 10, 1A
F[A 1 W@ B &= = 4
ORI B 9 WM R FIRAT BT P aeldl &I G&T = g= 12
ﬁwﬁwwﬁwdﬁﬁm@aﬁ%ﬁﬁﬁ@:%:%
o ST 9T ) W < n = 12 x 60 = 720 |
4. m®T A © —
(A*) 3780 (B) 3870 (C) 3670 (D) 3760
Sol. onfie a¥i@ @ W =m = — - 3780

21214|



Comprehension # 3

5n

6.=

Sol.

A mega pizza is to be sliced n times, and S, denotes maximum possible number of pieces.
Relation between S_& S, [16JM110227]
(A)S, =S, _,+n+3 (B)S,=S, ,+n+2 (C)S,=S,,+n+2 (D*)S§,=S,,+n

If the mega pizza is to be distributed among 60 person, each one of them get atleast one piece then
minimum number of ways of slicing the mega pizza is : [16JM110228]
(A) 10 (B)9 (C) 8 (D*) 11
Let n lines divides the pizza into S pieces. Let us add new (n + 1)" line, L which cuts the previous n
lines by assumption. Now line L will cut the original pieces into 2 pieces further & we are passing trough
(n + 1) such pieces, hence
S,,;=S,+(n+1)
n(n+1)
2
when S >60 whereneN
nn+1)+2>60
n+n-11>0
n = 10, is not satisfy
n =11 is satisfying
= n=11

S =

+1

3T # 3 (Q. no. 5 to 6)

5.x»

6.=

Sol.

Th S YIS & n Hs fBY O & AR Thsl 31 fHad G9Ifdd &1 S 2 |
S 3R S H |wH 28—
(A)S,=S,_,+n+3 (B)S,=S,,+n+2 (C) S,=S,_,+n+2 (D*)S =S _,+n

IS T s IS Bl 60 KT § d1eT ST 8 9 ITH I AP B4 H A U Shsl UG Il & 99 99

YIS & 6T T Thel & IAaH Al DI A=A 5—

(A)10 (B) 9 (C)8 (D*) 11

A 9IS B, nYEiel § RIS #xe S, ghs 9N O 8 | /M b s/ T (n + 1) @ |, 7S

@l Lgd @I x @18 PI Fred! 2| 3G X1 L, o hs Bl &l ghel A I Y (n + 1) ThSI A O

W 37
S

=S +(n+1)

n+1 n

w9 S, >60 WElneN
nin+1)+2>60
n+n-11>0
n=10, A< &I Bl ©
n=119<< 8l 2|

= n=11



5
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= Marked questions are recommended for Revision.

» e 799 =M IFT 9 B

* Marked Questions may have more than one correct option.

* Ryfead 99 @ 9 e I8 e I uE R -

PART - | : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARS)

AT - | : JEE (ADVANCED) / IIT-JEE (fUBa auf) & g

Sol.

Hindi

Sol.

Hindi

Let S = {1, 2, 3, 4}. The total number of unordered pairs of disjoint subsets of S is equal to
ARG S={1,2,3,4}, A S& FEIF SUGTel & FHAT JHHI DI Fol G 7 B
(A) 25 (B) 34 (C) 42 (D*) 41
[IT-JEE-2010, Paper-2, (5, —-2), 79]

S={1,2,3,4}

Each element can be put in 3 ways either in subsets or we don’t put in any subset.

So total number of unordered pairs = % + 1 =41. [Both subsets can be empty also]
S={1,2,3,4}

) Suageerd § yde 7qgd Pl 3 D | X Ol Fhal & T bl Sudgeery § el @1 o Fehell © |
WWW&%@H@@T:M

+1=41. [EF1 Suag= @rell 9§ & dad 2]

The total number of ways in which 5 balls of different colours can be distributed among 3 persons so
that each person gets at least one ball is [IT-JEE 2012, Paper-1, (3, —1), 70][P & C]
faf=1 T @1 9= &1 B A9 AR H 9 UBR dicd @ @ adidl ol a3l e Ule afdd bl d9 9

HY Tp g 39y e, 1 8

(A) 75 (B*) 150 (C) 210 (D) 243
Ans (B)

B, B, B,
Case-1: 1 1 3
Case-2: 2 2 1

C 51 | 51 |

Ways of distribution = T3zl L3+ ms =150
Ans (B)

BI BZ BS
Case-1: 1 1 3
Case-2: 2 2 1
o 51 51
dfed & Wb = .31+ .31 =150

11113121 21211121

Paragraph for Question Nos. 3 to 4

e 39 4% fag sgwms

Let a, denote the number of all n-digit positive integers formed by the digits 0,1 or both such that no
consecutive digits in them are 0. Let b, = the number of such n-digit integers ending with digit 1 and ¢ =
the number of such n-digit integers ending with digit 0.

AMIG a I | n- B dTel g=Hd Quiidi (n-digit positive integers) @1 @1 8 W1 0, 1 3fer@l I
3P A I 8 AR T 3id 0 Hid (consecutive) el & | A9 o 6 b = SRS S9 4! n- 37 aTad
gD QU] &1 Gl e ofd H 3 18, 3R ¢ = SWIF I A9l n- Bl drel gD Yulieh] Bl
Fe s o | oiw 0 B




3n Which of the following is correct ? [IT-JEE 2012, Paper-2, (3, -1), 66]
1 & | B9 B WS R ?

(A") a,=a,+a, (B) c,,#Cs+Cys (C) by, by +Cyg (B) a;=¢,; + by
Sol. Ans. (A)
—1 """"""""""" 1# an—1

------------ 1 Q # an—2

Soa =a_,+a,
So A choice is correct
consider B choice ¢,, # C,, + C,;

C,s # C,, + C 5 is NOt true
consider C choice b, # b,, + C

a,, # a,, + a,, is not true
consider D choice a,, = c,, + b,

a,, =a,, + a,, Which is not true
Aliter
Lidof o] [ 1 |
a.
ENEN NI
e

using the Recursion formula
a,=a_ +a,
Similarlyb, =b _,+b,_,andc =c_,+cC_
and a =b +c vnx1
soa,=1,a,=2,3,=3,8,=5,3,=8.........
b,=1,b,=1,b,=2,b,=3,b,=5,b, =8 ..........
¢,=0,c,=1,¢c,=1,¢,=2,¢,=3,¢,=5 ...
using thisb _, =c, vn>=2
Hindi. 1---------oommeee- 1#a_,

----------------- 10#a,,
sAfT fadmen A B |
fdded B WR fa=R BIIT ¢, # ¢, + C,q

Cys#C,y + C,, 3 B
fdded C R fa=R SIS b, #b,, + ¢,

a,#a, +a,3qd g
fddey D R fdaR ®IfST a,, =c,, + b,

Y n>3

2

a,, =a, +a, ol & JFF 2
IPHfeus
Lol |1 1

a.,
ENEN

an—1
Recursion {3 &1 ST R+ TR
a,=a_ +a,
S e b =b_,+b _,andc =c _, +C
R a,=b, +c, vV nx1
3 a,=1,a,=2,a,=3,3,=5,a,=8.......
b,=1,b,=1,b,=2,b,=3,b,=5,b,=8 .........

n-2



4.5

Sol.

Hindi

Ans.
Sol.

¢,=0,c,=1,¢c,=1,¢,=2,¢c,=3,¢,=5 ...

SYIM &I W b, =c, V n>2

The value of by is

b, ®1 A9 F1 & ?
(A) 7 (B") 8 (C)9 (D) 11
Ans. (B)

b, = a,

a,=1---1  1---0
%C,+3C, +1+2C, +1
1+3+1+2+1
4+4=8

b, = a;

a,=1---1  1---0
%C,+3C, +1+2C, +1
1+3+1+2+1
4+4=8

Let n, < n, < n, < n, < n, be positive integers such that n, + n, + n, + n, + n,= 20. Then the number of
such distinct arrangements (n,, n,, n,,n,, n,) is
e n, <n,<ny<n, <n, 39 IR & gD IUlib & f9a fw n, +ny,+ny+n, +n,=208| 9 VA
fafe=1 fa=amai (distinct arrangements) (n,,n,,ny, n,, N,) 1 B T ¢ |
[JEE (Advanced) 2014, Paper-1, (3, 0)/60]

(7)
n,=n +t +1
n=n,+t,+1
n=n,+t +1
ng=n,+t,+1
The given equation becomes
5n, +4t, +3t, +2t, +1, =10 wheren, >1;t >0
n=t+1=>5t+4t +3t, +2t, +t,=5
t, = 1 will yield only 1 solution.
sot, =0,

4, + 3t, + 2t, +t, = 5.
t, = 0 = t,. there will be 3 solution
t,=0,1, =1 will yield 2 solution.
t, =1, t, must be zero 1 solution.
Hence in total there will be 7 solution.

Alternative :

Hindi.

1

N
[
ISy

o u

WWRNNMOON 3
ARRARWOWWW 3
oo~ 3
ONON0O© =3



5n, + 4t, + 3t, + 2, + t, = 10 SElin,>1;t,>0
n=t+1=>5t+4t, +3t, +2t, +t,=5
t,=1®dd 18 BT
gafg t,=0,
4, + 3t + 2t, +t, = 5.
t,=0=t,a foIg 3 &
t,=0,t,=13 foQ 28«
t, =1, t, 37990 Y 8 & g 1 &
3 FeA 7 BA

Alternative : Jd%{eqd B -

Ans.
Sol.

Hindi.

n n

1

[N

3

ISy

o a

N = = =
wwMhPhhPhNPNODN 3
ARAPAPOOW

agoooooo o~ 3
DN N WOW-=3

Let n > 2 be an integer. Take n distinct points on a circle and join each pair of points by a line segment.
Colour the line segment joining every pair of adjacent points by blue and the rest by red. If the number
of red and blue line segments are equal, then the value of n is
A1 f6 n>2 TP e 2| Th gd W n A= fig dax 89 gl & e g™ @1 3@Ers 4 s |
9 Y@rIvel H ¥ omd+ fIgall (adjacent points) I ST ATl UA® NE@RITS Bl AT TAT M
YERITS] B AT T & | I ATl g et Y@RIvS! o] 61§99 8 Al nH A1 2

[JEE (Advanced) 2014, Paper-1, (3, 0)/60]

(5)
Number of adjacent lines = n
Number of line segment joining non-adjacent points is "C,— n.

Now, n=(”CZ—n):>2n=@ =n=0,5

But n>2.so,n=>5.

Pn—1 P
T XEI3H B W& = n
S = fawg el 8 Sl A arell Y@r@vel @1 | "C,— n.

374, n=(”Cz—n):2n=y =n=0,5
WRe] n>2 g9y, n=5.
P,
P,
P,
P,
=



7=

Ans.
Sol.

Hindi

8.»=

Ans.
Sol.

Six cards and six envelopes are numbered 1, 2, 3, 4, 5, 6 and cards are to be placed in envelopes so
that each envelope contains exactly one card and no card is placed in the envelope bearing the same
number and moreover the card numbered 1 is always placed in envelope numbered 2. Then the
number of ways it can be done is [JEE (Advanced) 2014, Paper-2, (3, —1)/60]
(A) 264 (B) 265 (C) 53 (D) 67

T BIS AR B P 1,2, 3, 4,5, 6 35 4 gdldg ©| drel Bl fABH § 39 @8 Sl & fb &
fI®mI® # $Haa (P & FIS 8, dle 9 fIm® W Sifhad I 999 = 8 d01 e &l 1 g9 fohre
T 2 F & F, A $HHI HRA B Gl i @) G 28— [JEE (Advanced) 2014, Paper-2, (3, —1)/60]

(A) 264 (B) 265 (C*) 53 (D) 67
(C)
Cards Envelopes
1 1
2\ 2
3 3
4 4
5 5
6 6
If 2" goes in '1" then it is dearrangement of 4 things which can be done in 4! (% —% +%J =9 ways.

If '2' doen't go in 1, it is dearrangement of 5 things which can be done in 44 ways. Hence total 53 ways.
Cards Envelopes

\1

N —

o O~ W
D OB~ W DN

afg 2, "1'H A1 § 79 I 4 TR DI GAIaRAT © Sl 4! (%—%Jr%j:gqé‘lqvi A P I B

e 2, 1,4 TE S § T9 5 TRl Pl Gl 44 TPl A P SR B ST Hf 53 TIb

Let n be the number of ways in which 5 boys and 5 girls can stand in a queue in such a way that all the
girls stand consecutively in the queue. Let m be the number of ways in which 5 boys and 5 girls can
stand in a queue in such a way that exactly four girls stand consecutively in the queue. Then the value

m
of — is
n
747 fb n a5 TS 3R 5 oiefbdl e ufdd § 39 UbR @S 8 Fhd & & Wl oefeal dfea &
HARTA (consecutively) TSI &1 | AT f& m TRd! I 5 dss IR 5 dsfhdl (o ufdd # 39 ToR @S &

Tdhd & b S (exactly) 4 arsfbaf & ufed § HaFG s 8 | T9 %EFHTFT%I
[JEE (Advanced) 2015, P-1 (4, 0) /88]

5

n=>5!x6!

m = 5! x 8C, x 5C, .2! .4/
m_ 5Ix15x2x5!
n 6!

=b5.



Ans.

Sol.

Hindi.

10.

Ans.

Sol.

11.

A debate club consists of 6 girls and 4 boys. A team of 4 members is to be selected from this club
including the selection of a captain (from among these 4 members) for the team. If the team has to
include at most one boy. Then the number of ways of selecting the team is

[JEE (Advanced) 2016, Paper-1, (3, —1)/62]

UFh de—fdare e (club) § 6 TSfBl 3R 4 Ts® 2| 39 9 W 9 o aR ISR T g1 & forad
T & P S (captain) (ST IR ASl A) B gAd W ARl 2 | Al T 9 fAHIH T ASDI
WA B a9 T B g o & adie A we ¥

(A*) 380 (B) 320 (C) 260 (D) 95

(A)

1 Boy + 0 Boy

(“C,°C4+°C,)x4 = (4 x 20 + 15) x 4 = 95 x 4 = 380

1 ShT + 0 dsSH
(“Ci°Cy+°C,)x4=(4 x 20 + 15) x 4 = 95 x 4 = 380

Words of length 10 are formed using the letters A, B, C, D, E, F, G, H, |, J. Let x be the number of such
words where no letter is repeated; and let y be the number of such words where exactly one letter is

repeated twice and no other letter is repeated. Then, gix = [JEE(Advanced) 2017, Paper-1,(3, 0)/61]

el A,B,C,D,E,F,G,H, ,JR 10 T=E & TK 999 N 8 | A1 fF x 39 TRE & I URT B &=
2 o fdl o a1eR @1 gRIgha 81 B8Rl 8, 9T y 39 '8 & S UKl DI G § o § dad b

eR B TRIEA <) IR B & 7 Rl o ol @ TR T B 1 qw L=

9x
(5)
A/B,C,D,E,F,G,H,IJ
x =10!
y = 10C4. 19C,.8! °Cs
y _°Ci1°C,.8%9 _ 10145 _
9x 9x10! 9x10!
LetS={1,2,3, ... , 9). Fork =1, 2,......,5, let Nk be the number of subsets of S, each containing five

elements out of which exactly k are odd. Then N1 + N2 + N3 + N4 + N5 =

[JEE(Advanced) 2017, Paper-2,(3, —1)/61]

AT fF S={1,2,3,....,9 8 1k=1,2...5d ford, A f& Ni, =90 S & SH IuwH=adl & A& 8
R TS SYaq=ad 4 5 3ud 2 TaH 39 audl H fduq e/@udl & d= k2 | a9

N1+ N2 + N3 + N4 + N5 =
(A) 210 (B) 252 (C) 126 (D) 125



Ans.

Sol.

12

Ans.

Sol.

13.

(©)
N1 = 5C1.4Csa=5
N2 = 3C2.4C3 = 40
N3 = 5C3.4C2 = 60
Nz = 5C4.4C1 = 20
Ns = 5Cs.4Co = 1
.. Total T = 126

The number of 5 digit numbers which are divisible by 4, with digits from the set {1, 2, 3, 4, 5} and the
repetition of digits is allowed, is . [JEE(Advanced) 2018, Paper-1,(3, 0)/60]
39 5 IdI (digits) TR (numbers), S 4 ¥ fawrsa (divisible) B , e 3i® wH=Ed (set)

{1,2,3,4,5} 9 9 2, 3R 3/ & JAREGRT (repetition) &1 AR &, I F&AT © )

(625)
Last two digits are 1f=q\ &I 3i® 12, 32, 24, 52, 44

Number of numbers T&I13TT &1 G =5x5x 5 x 5 = 625

In a high school, a committee has to be formed from a group of 6 boys M1, Mz, M3, M4, Ms, Me and 5
girls G1, Gz, Gs, Ga, Gs. [JEE(Advanced) 2018, Paper-2,(3, —1)/60]

(i) Let a1 be the total number of ways in which the committee can be formed such that the committee

has 5 members, having exactly 3 boys and 2 girls.

(i) Let a2 be the total number of ways in which the committee can be formed such that the committee

has at least 2 members, and having an equal number of boys and girls.

(ii) Let as be the total number of ways in which the committee can be formed such that the committee

has 5 members, at least 2 of them being girls.

(iv) Let as be the total number of ways in which the committee can be formed such that the committee

has 4 members, having at least 2 girls and such that both M1 and G+ are NOT in the committee

together.
LIST-I LIST-II
(P) The value of a1 is (1) 136

(Q) The value of az is (2) 189



(R) The value of as is (3) 192

(S) The value of o4 is (4) 200
(5) 381
(6) 461

The correct option is

(AAP>4,Q—>6;R—>2;S—>1

B)P->1,Q>4R—>2;,S>3

C)P—>4,Q—>6;R>5;S>2

DP—->4,Q—>2,R>3;S—>1

Th 8BS ¥R (high school) #H, 6 aTaTd! boys M1, Mz, Ma, Ma, Ms, Ms 3R 5 atferadisii Gi, Gz, Gs, G4, Gs &
AYE (group) ¥ A UH AMRI (committee) IS ST & |

(iy A fF o AR BT 39 IHR F 999 & WD (ways) B G G © & Gy 7 598w 8, o
A A (exactly) 3 9TTd MR 2 qIfTHT B |

(i) A P 0 FHAM BT 59 THR F T9H & TRIDI D Hol G ¢ b IR 7 F9 9 59 (at least) 2
A B, 3R grerahi 3R qrferadraii @ e s’ (equal) B |

(iil) w1 % o FART B 39 UBR F 999 & b B G G 2 & Iy 7 59w g H | @A
q P 2 qIfABIY B |

(iv) AT 5 o AT BT 39 YR F 999 & D1 DI Ho &1 § & AR § 4 957 &, 9 4§ 39
A HH 2 qifeldY § 3R M1 3 G afifd 9 va wmer 81 2 |

T -l T -l
(P) o1 &1 AT B (1) 136
(Q) 02T A1 ® (2) 189
(R) o3 ®T AT & (3) 192
(S) o BT 74 (4) 200

(5) 381

(6) 461

ey v faweni § 9 w8 Raew 2|

(AAP—>4,Q—>6;R—>2;S—>1



BP>1,Q—>4R—>2;S—>3
(C)P>4,Q—>6;R>5;S—>2
DP—-4,Q—-2,R>3;S—>1
Ans. (C)
Sol. 6 Boys & 5 girls
6 Tsd AR 5 Trsfbat

o1 — number of ways of selecting exactly 3 boys & 2 girls 6C3z x 5C2 = 200

a1 — 31F (exactly) 3 TSd R 2 Asfal & - & a0 2 | 6Ca x 5C2 = 200

o2 —> Boys & girls are equal & members > 2

a2 —> TSH TAT ASHAT SREX F=T > 2
6C1.5C1+%C2.5C2 +8C3.5C3+8C4.5C4+6Cs5.5Cs = ""Cs — 1 = 461

a3 — number of ways of selecting 5 having at least 2 girls ''"Cs — 6Cs — 6C4 . 5C1 = ''Cs — 81 = 381

o3 — 5 TSR P A D AP [T HH A PH &l deidbdl 2 1'Cs—6Cs —6Cq . 5C1 = 11Cs — 81 = 381

o4 — Giisincluded — 4C1.5C2 +4C2.5C1 +%C3=40+30+4 =74

a4 — G1 IS BT — 4C1.5C2 +4C2.5C1 +4C3=40+30+4 =74

M1 is included — 4C2 . 5C1 + 4Cs = 34
M I 81 — 4C2 . 5C1 + “Cs = 34

G1 & M1 both are excluded — 4C4 + 4C3 . 5C1 + 4C2 . 5C2 = 81
G1 3R My 191 AT F87 81 — 4Ca + %Cs . 5C1 + %C2 . 5C2 = 81

Total 4T =74 + 34 + 81 =189

14. Five persons A,B,C,D and E are seated in a circular arrangement. If each of them is given a hat of one
of the three colours red, blue and green, then the numbers of ways of distributing the hats such that the
person seated in adjacent seats get different coloured hats is {[PC-AD]-T-305}

ufg eafedi A,B,C,D T E &1 gii %9 § Jo1a1 o1l B | I} ydsd afad &1 N9 TN (ared, el e
W) H A TS AT DS A AN R, A A B fhan aiel W dfel S Addl 8 Sdfe IR-9T 89

fdaal & o A== 1 @) It 81— [JEE(Advanced) 2019, Paper-2 ,(4, -1)/62]
[Permutation & Combination_T]

Ans. (30.00)



Sol.

Maximum number of hats used of same colour are 2. They can not be 3 otherwise atleast 2 hats of
same colour are consecutive.

Now, Let hats used are R, R, G, G, B
(Which can be selected in 3 ways. It can be RGGBB or RRGBB also)
Now, numbers of ways of distributing blue hat (single one) in 5 person equal to 5

Let blue hat goes to person A.

A B

D
Now either position B & D are filled by green hats and C & E are filled by Reds hats
Or B & D are filled by Red hats and C & E are filled by Green hats
= 2 ways are possible

Hence total number of ways = 3 x 5 x 2 = 30 ways

PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

AT - Il : JEE (MAIN) / AIEEE (UBel auf) & ue=

1=

Sol.

Statement-1 : The number of ways of distributing 10 identical balls in 4 distinct boxes such that no box
is empty is°C, . [AIEEE 2011, 1, (4, -1), 120]

Statement-2 : The number of ways of choosing any 3 places from 9 different places is °C; .

(1*) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.
(2) Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1.
(3) Statement-1 is true, Statement-2 is false.

(4) Statement-1 is false, Statement-2 is true.

FUF-1 : 10 T Il 3] @1 4 faf= qaal & g & a1 @) e aife B1g gaar @relt 7 8, °C, 7
FHYA-2 : 9 A= 2=l § 9 3% g9 oM & a¥ai @1 " °C, | [AIEEE 2011, 1, (4, —1), 120]
(1) UF-1 I B, FAT-2 A ¢ | HUF-2, IA-1 B Wel AAT B |

(2) BUH-1 TG 8, HUF-2 F & | HUF-2, HA-1 B Tl IReAT 78T B |

(3) BUA-1 T B, HUF-2 3T T |

(4) HUF-1 3T B, HUF-2 9 B |

(1)

Statement - 1 :
B, + B, + B, + B, = 10 = coefficient of x'in (x" + x2 + .....+ x")*
= coefficient of x8 in (1 — x")* (1 —x)* =*&'C_ =°C,




Hindi

Sol.

Sol.

Sol.

Ans.
Sol.

Hindi.

Statement - 2 : Obviously °C,

DY -1

B, +B,+B,+B,=10 = (X' + X2 + ...+ X)* H X' &I Y01
=(1=x)*(1=x)* H x8 & qUlip = +6'C, = °C,

PYT -2 LA °C,

There are 10 points in a plane, out of these 6 are collinear. If N is the number of triangles formed by

joining these points. then : [AIEEE 2011, 11, (4, —1), 120]

Th FHad § 10 fag €, fH A 6 v €| afe g7 fagetl & 9o arelt Byeii & A N g,
[AIEEE 2011, 11, (4, —1), 120]

(1"YN <100 (2) 100 < N <140 (3) 140 <N <190 (4) N> 190

(1)

10G, —5C, =‘IO><9><8_6><5><4

6 6

=120-20 =100

Assuming the balls to be identical except for difference in colours, the number of ways in which one or
more balls can be selected from 10 white, 9 green and 7 black balls is : [AIEEE-2012, (4, —1)/120]
Jg 9 gY 6 T T wAwy € den 9Ee 1 A== € a1 10 9%e, 9 8 a1 7 drell &l ¥ ¥ uh

I UH A IO g Fdre & TRIdl o G& © [AIEEE-2012, (4, —1)/120]
(1) 880 (2) 629 (3) 630 (4*) 879
Ans (4)

(10+1) 9+ 1) (7+1) -1 =11.10.8 - 1 =879

Let T, be the number of all possible triangles formed by joining vertices of an n-sided regular polygon. If

T.,—T,=10, then the value of nis : [AIEEE - 2013, (4, —1),360]
AT T n-YoT1al aTell THIgYS & Wl $I AAdR a7 arel w1 9wa Bell #1 den T R IR T, -
T,=108 @ nal 44 2 [AIEEE - 2013, (4, -1),360]
(17 (295 (3) 10 (4)8

(2)

T,="C,

Toi= n+1Cs

T.,,-T,=""'"C,-"C, =>"C, =10 = n=5.
The number of integers greater than 6,000 that can be formed, using the digits 3, 5, 6, 7 and 8, without
repetition, is : [JEE(Main) 2015, (4, - 1), 120]
(1) 216 (2) 192 (3) 120 (4) 72
3T 3,5,6,7 AT 8B YART | a1 Q1E’M, 99 a7t 6,000 & I YU & F&AT B |
[JEE(Main) 2015, (4, — 1), 120]

(1) 216 (2) 192 (3) 120 (4) 72
o
Number of integer greater than 6000 may be 4 digit or 5 digit
C-1 when number is of 4 digit
C-2 when number is of 5 digit = 5! =120

total = 120 + 72 = 192 digit

6,7,8)

343 2=72

6000 § TS UIdT &1 &A1 4 3@ AT 5 37F Bl
C-1 <9 91 H 437% &
C-2 ST G | 5376 8 =5!=120



Ans.

Sol.

Ans.

Sol.

Pl =120 + 72 = 192 375
6,7,8)

3432=72
If all the words (with or without meaning) having five letters, formed using the letters of the word SMALL
and arranged as in a dictionary; then the position of the word SMALL is : [JEE(Main) 2016, (4, — 1),

120]
g SMALL & 3Rl &1 WANT &xd, g el aral 9l el (refgel sierar sefdF) & weadly &

PHAGAR G TR, ¥ SMALL &1 I ®

(1) 59 @t (2) 52 @i (3) 58 (4) 46 @i
(3)
SMALL
4!
L___ _# 4l=24
4!
3!
SA_ _ _# 59
SL___# 3l=6
SMALL # 1

58t position (s5¥)

A man X has 7 friends, 4 of them are ladies and 3 are men. His wife Y also has 7 friends, 3 of them are
ladies and 4 are men. Assume X and Y have no common friends. Then the total number of ways in
which X and Y together can throw a party inviting 3 ladies and 3 men, so that 3 friends of each of X and
Y are in this party, is [JEE(Main) 2017, (4, — 1), 120]

U @afed X & 7 firm g, K9 4 wfgang 8 den 3 gl 8, S9@l uoh Y & W 7 i &, R 3 \fgeng
T 4 YHY ® | g AT AT ® f5 X T1 Y @1 $Ig IWAfS (common) i T8 21 @1 99 alial @ @@
fSTH X o Y Us |1y 3 Afeiall o 3 YRyl dI Uiel W gely b X T Y udd & dF—de 33 31,
—

(1) 485 (2) 468 (3) 469 (4) 484

(1)
4L 3L
X< Y <4|\/|

3M
X Y X Y X Y X Y

oL 3L 1L 2L 2L 1L, 3L OL
sMoMm2M 1M 1M 2M OM 3M

3C, x 3C, +*C, x 3C, x 3C, x *C, +*C, x °C, x °C, x *C, + *C, x *C, =1+ 144 + 324 + 16 = 485

From 6 different novels and 3 different dictionaries, 4 novels and 1 dictionary are to be selected and
arranged in a row on a shelf so that the dictionary is always in the middle. The number of such
arrangements is : [JEE(Main) 2018, (4, — 1), 120]

(1) at least 500 but less than 750 (2) at least 750 but less than 1000



Sol.

Ans.

Sol.

Hindi.

10.

Ans.

Sol.

(3*) at least 1000 (4) less than 500

6 =1 SU=ITi q 3 =1 TS di H ¥ 4 IUATAl AT 1 ARHIY DI B U Ufdd § Yo AUeh IR
UhR Tl ST & fh Il e 787 § 8 | 39 YR & fa=ardi &) 97 © -

(1) B9 & % 500 ifd= 750 | &4 (2) BF | $HH 750 ofd 1000 & HH
(3*) ®H & %HH 1000 (4) 500 & @H
(3)

Number of ways Had: x = 6C4 x3C1 x4! =15 x 3 x 24 = 1080

Let S be the set of all triangles in the xy-plane, each having one vertex at the origin and the other two
vertices lie on coordinate axes with integral coordinates. If each triangle in S has area 50 sqg. units, then
the number of elements in the set S'is : [JEE(Main) 2019, Online (09-01-19),P-2 (4, — 1), 120]

AMT S, xy-dd H Rerd AT 9 Byeil &1 gy 8 e te W g9 fdg iR 2 den g a1 9
s el R 8 deur e s qoier 81 3t S o u”s BYs &1 eFwa 50 a1 $1s o, a
g S & AqFal bl A& -

(1) 32 (2) 36 (3) 18 (4) 9
P&CXIM,
(2)

% Xy =250 = xy=+100= possible (x, y) can be
(1,4 100),(£ 2, + 50), (% 4,2 25),(% 5, 20),(+ 10,£ 10),(£ 20,+5),(+ 25, 4),(+ 50,4 2),(+ 100,% 1)
% Xy=+50 = xy=+100= (x,y) & §9d A

(£ 1,£ 100),(£ 2, £ 50),(+ 4,+ 25),(+ 5,4 20), (% 10,2 10), (% 20,45),(+ 25,% 4),(+ 50,+ 2),(+ 100,+ 1)

Consider three boxes, each containing 10 balls labelled 1,2,....,10. Suppose one ball is randomly drawn
from each of the boxes. Denote by n;, the label of the ball drawn from the it box, (i = 1, 2, 3). Then, the
number of ways in which the balls can be chosen such that n1 < n2 < nsis :

DT Y It R R HIfT Red oda § 1,2,....,10 9o G=amsi 9 sifed 10 9 2 | 991fd 9% fow
# 3 agfeea ta dig Marel Ik id (i=1,2,3) a #§ 9 el 713 97 W 3ifha d&n a1 nid
gefdfa fear s @ Riaw diel 9 I8 ¥ Merel o Fadl 2, dfd ni<n2<ns 8, 8-

[JEE(Main) 2019, Online (12-01-19),P-1 (4, — 1), 120]

(1) 120 (2) 164 (3) 240 (4) 82

(1)

10C; is number of ways of selecting 3 numbers from 1 to 10. Let us consider one such case : (2,5,6)
then 2 would be picked from B1, 5 from B2 & 6 from Bs



FRll 19 104 9 309 A& g9 & dRidb 19C; 2 | /41d 399 ¥ U RAfd : (2,5,6) @9 2 &1 B1 9,
5% BoW 1 6 @ Bz foram 21

hence 31q: 19C3 =120

11. Let S ={1, 2, 3....., 100}. The number of non-empty subsets A of S such that the product of element in

Aisevenis:

A S={1,2,3....., 100} @1 S & 3= I 2Rad (non-empty) STF=l A fS9a addl &1 oG A

B, P I B— [JEE(Main) 2019, Online (12-01-19),P-1 (4, — 1), 120]
(1) 250 + 1 (2) 250(250-1) (3) 2100 — 1 (4) 250 —

Ans. (2)

Sol. Product is even when atleast one elements of subset is even

TG FH & Ofd SUGHTI & HH H HH Th 37aud 9 2 |

Hence required number of subset = total subsets — number of subsets all whose elements are odd

3Q: I UMl B FRT = [l STAGeAd — G UGGl &l G [ @4 s/aaa fawq 2|

— 2100 _ 950

Bl HLP Answers

1. How many positive integers are there such that n is a divisor of one of the numbers 104, 2030?
fhaTl g9 TcH® QUi HAITY 39 UBR Bl ¢ [ F@msi 104, 2000H | iy UH T&T BT 9I9H N o—
Ans. 2301

We first note that the number of +ve divisors of a +ve integernis (a, +1) (a, + 1)....(a, + 1)

If n=pd p5...pg
where p,......,p, are integers.
Now, a=10% =24 5% ; b = 20% = 260 530

gcd of a, b is ¢ = 240 5%
Let A, B denote the sets of divisor of a, b respectively.
Then A n B is set of divisors of c.
|A| =412 ; IB| =61 x31 ; |ANB|=41 x 31
Hence |Au B|=1681+ 1891 - 1271 = 2301
Hindi. n &% qUIis & 9TcId WTelidl &1 61 (a, + 1) (@, + 1)....(a, + 1)

afe n=pj pg2 ... pg
I P,..enesP, IO T |
a9, a = 10% = 240 540 : b = 2030 = 260 530
a, b 3R BT AHY. c =20 5908 | AT a, b HNMS & TYzad HA: ATAT B |
T C & AIoThl &1 Tzad ANB 2|

IA| = 412 : IB|=61x31 ; IA A B| =41 x 31
31 |[Au B|=1681 + 1891 — 1271 = 2301




Ans.

Sol.

Hindi.

Sol.

Six cards are drawn one by one from a set of unlimited number of cards, each card is marked with
numbers — 1, 0 or 1. Number of different ways in which they can be drawn if the sum of the numbers
shown by them vanishes, is:

141

AT Ul & U G 4 9 (P & 915 U B Tl i od & AR JAd I W 3F —1, 0 a7 1 foran
83T & | fbael =T ol & 3 o= WD S ¥obd & IfQ 39 UR 37T dTell A1 b1 AT I 8 |

Here the sum of the numbers are vanishes of six cards i.e
Case I: If selected 3 cards each of number —1 or 1 i.e
|

The number of arrangement = % =20
Case II : If selected 2 cards each of no. -1, 0o0or 1i.e

number of arrangement = ——— =

212121

Case III : If selected one card each of number —1 and 1 and 4 cards of no. 0.
11114
Case IV : If all cards selected fram the no. 0

[
So no. of arrangement is % =1

so no. of arrangement is

Hence total no. of arrangement is 20 + 90 + 30 + 1 = 141

Bl 6 U IR 3T dTel APl BT AN YA & AATT
CaseI: 3l safa 3 Ui ¥ Ud WR &= —1 A7 1

I /A =TI DI fAfeT =% =20

Case II : I AT 2 Ui H Ud$ W |F&a1 —1, 037 1
3 |/ =TT DI AR = % =90

Case Il : AT =T TS 1 Uil § HAT —1 TAT1 81 TANAYY IR Tl W 02 |
3 /A TIA DI Al =% =30

Case IV : Ife T g 9 Ui & e R 91 0 8

. 6!
aa:agawa%ﬁfém:% =1

A el =TI @l fAfRt = 20 + 90 + 30 + 1 = 141

A five letter word is to be formed such that the letters appearing in the odd numbered positions are
taken from the letters which appear without repetition in the word "MATHEMATICS". Further the letters
appearing in the even numbered positions are taken from the letters which appear with repetition in the
same word "MATHEMATICS". The number of ways in which the five letter word can be formed is:

Ans. 540

Uie 31eRT BT TP g 39 YHR 911 Wral & b fAud =i wR 3+ a1l iR 9l "MATHEMATICS" &

I Rl A W g W & el gREgRi T8 81 @ 2 9 |9 WMl WR M dTd JER W
"MATHEMATICS" & 39 31eRl ¥ ¥ g WK & fora! §aR[ERI 81 &l &, 1 urd &Rl &l AR (o

B F G-I I bl © 2

vy 3
LLT T[]

There are 2M, 2T, 2Aand 1 H, E, 1, C, S




First find the number of ways if odd’s no. position place be filled is °p, = 60
Now Casel If even place words is same i.e no. of ways = 3
Case Il If even place words is different i.e no. of ways =%c, x 2! =6

Hence total no. of arragment is
60 x (3 + 6) =540

Hingi, L1 | | ||

f& T w #§ 2M, 2T, 2A @M1 H, E, 1,C, ST |
HayrH favd Ml @l 991 @ fafedl = 5P, = 60
39 Casel IR FH WM W FHM &R &I, Al FIN =3
Casell I |H UMl R A== &R 8, @l AT =2, x 2/ =6
A ol FaAN = 60 x (3 + 6) = 540
4, In how many ways 4 square are can be chosen on a chess-board, such that all the squares lie in a
diagonal line.
RS B dre W AR 1 o TR g4 I & 6 I a¥ U faepol var wR Rerd 2 |
Ans. 364
Sol. Let us consider the AABC. Number of ways in which 4 selected squares are along the lines
AC, AC, A, C, AC, and AC are *C,, °C,, °C, and C, respectively.
A
A,
A,
A
A,
B

C,C C, CC

Similarly, in AACB, number of ways in which 4 selected squares are along the diagonal line parallel to
AC are *C,, 5C,, ¢C,, 'C,and ¢C, but C, triangles occur only once.
Hence the total number of ways in which the 4 selected squares are in a diagonal line parallel to AC are
2(*C, +°C, +°¢C,+7C,) + .C,
Also same is the case of selecting 4 squares on a chess-board. Such that the 4 squares are in a
diagonal line =2 [2(*C, + °C, + °C, + 'C,) +°C]

Hindi. 1 f& AABC & ¥@msii A,C,, A,C,, A, C,, AC, 3IR AC & JJfax 4 @l &I g1 & HHAGI HHI: “C
5C,, °C, 3R C, B |

4

>

> > >

o>

P

B C,C, C, CC

1 UPR AACB ¥, AC & wo=R f&vl Y@ & srgfew 4 auif @1 g7 & ®wer: *C,, °C,, °C,, ’C, 3R ¢C,
Tafd 8C, RSt dadt U IR & o7 B




Ans.

Sol.

Hindi.

Ans.

Sol.

3 Fel HHAAT B G 2(*C, + 5C, + °C, + ’C,) + °C, & ToH AC & waI=R Aol ¥&n # 4 97 3 Y

g

Jorn g gBR & R & wake W 4 g7 91 7 | i et Y # 43t g7 93 g
=2[2(*C, +°C, +°C, + C,) +C]

Find the number of functions f : A — B where n(A) = m, n(B) =t, which are non decreasing,
%A f: A —> BH Hodl & Gl Sd BT Sidfds n(A) =m, n(B) =t & w8 8—
(t+m—1)c,,ways

(t+m-1)c,, >

LetA={a,a, ...a},B={b,b, ...b} witha,>a,>...>a andb, >b,> ...... >Db
Now for non decreasing function

f(a,) > f(a,) >..... > f(a,)

where {f(a,) , f(a,) ...... f(a, )} < {b,, b, ..... b}

Let us introduce (m — 1) dummy numbers C,, C,, .... C|
numbers from the new B in (t+m—1)c,, ways

it is the required no. of non decreasing function from A — B.

EIBNED A={a,a, .. a},B={b,b, ... b} Gﬂﬁ?a1>a2>....>amﬁ‘mb1>b2> ....... >b
319 gfgH= % (non decreasing) & for

f(a,) > f(a,) >..... > f(a,)

@l {f(a,) , f(a,) ... f(a, )} < {b,, b, ..... b}

39 89 (m - 1) wfafaf d@ag (Dummy Number) C,, C,, ... C__, @ & T1 3% |9zad B H Sirsd &
qAT SHS UTA] I AgeEd B m EN o § Sl b (t+m-1)c,, WD F fHa1 51 F&a1 7 |

S f6 A - B# aR9INT S5 warrl o W g9 o & grae e 2

_, and add into the set B, and then take m

Find the number of ways of selecting 3 vertices from a regular polygon of sides 2n+1’ with vertices
ALALA, ... A, . such that centre of polygon lie inside the triangle.

37 2n+1

2n+1" YoTIal ATl FHAgYS @ TNl A, A, A, e, A, 8 A 3T BT 89 BT B U aliel B AT

77 2n+1

d B T T8 &1 = aafa el 9 99 By & or<x Rerd 81

% (2"Cz— 3.7Cy)

A

K °

If between A and C , there are ‘I’ vertices then AC will subtends

2n " (r + 1) at the centre.

According to condition 227: (r+ )<t = r<n-1

n+1
So required no of triangle will be no. of solution of
a+a,+a,=2n-2
a<n-1,a,<n-1,a,<n-1
which is 2ng, —3. ng,



Hindi.

Ans.
Sol.

Hindi.

Ans.
Sol.

gfe Aden C o weg v @Y 81, a1 goi AC B8 W 2n1 (r + 1) BT BT TR |

2n +

. 2
EINEEEC Wzﬁm

(r+1)<m = r<n-1

3rct: apfree Brpsil &1 S@n =1 SHiexe & gl 3 9 & a)IER el |

a+a,+a,=2n-2

a<n-1,a,<n-1,a,<n-1
3 TNIDI B W@ = 2ng, 3. ng,

A operation * on a set A is said to be binary, if x *y € A, for all x, y € A, and it is said to be
commutative ,
ifx*y=y*xforallx,y e A NowifA={a,,a,, ... , a.}, then find the following -

(i) Total number of binary operations of A
(i) Total number of binary operation on A such that
ai*aj:sai*ak, if j = k.
(iii) Total number of binary operations on Asuchthata *a,<a *a , Vi, j
Agead A ¥ T Afhar * fgenel 8, afE x*y e A, V X,y € A QAT Ig HAMAFET BT,
IR x*y=y*x, Vx,yecA3dAX A={a,a, ..., a}dl = a1 S|
i) e A g fgemam) wfhand
ii) Sz A ﬁzﬁa fgamemd |fhard $9 9eR 6 a*a=a*a, Aj=k.
lll)ﬂ'ﬁﬁmAﬁ?ﬁﬂﬁg’SﬂﬂTﬁWwHWﬁ?a a<a*a, vij

(

(

(

(i) n"™ (i) () (i) 1

(i) For each a * a, we have n choices so total no. of binary operation will be "
(

ii) In each row aII the elements should be distinct, so in each row, we have n! ways , total no. of binary
operation will be (n!)"
(iii) In this case, in each row, elements must be in incresing order, so only 1 such binary operation.

() 9% a *a & o7 &R U n fAded & orc: ol fganemd) Wb o e n" el

(i) y® ufdm § |l saE 1 BN =ifdy, o e ufed & fau nl ale BF, o @A fgemamy
Afopare &1 | (nl)r et

(iii) s Rafaq #, v ufed § @) sraud 9ed Y HA A BIF @MY 37 daa 1 fganer) dfshar e |

The integers from 1 to 1000 are written in order around a circle. Starting at 1, every fifteenth number is
marked (that is 1, 16, 31, .... etc.). This process in continued untill a number is reached which has
already been marked, then find number of unmarked numbers.

1 9 1000 9% & YUIdl &I gad WR fo@ Sl 81 1 9 UR™ &=d gU¢ uda 15 df = fafeq
(31aiq 1, 16, 31, ... SAMR) & A 8| I8 Ufhan 9 T ORI I oIl & o9 a6 ugal 9 fafeq
T g g 81 S, ar Srffted SRemell @ WX S Iy |

800

In one round, marked numbers are 1, 16, 31, ..., 991 - 67 numbers
In second round marked numbers are 6, 21, 36, ..., 996 — 67 numbers

In third round marked numbers are 11, 26, 41, ..., 986 - 66 numbers

the next number will be 1 which has already been marked



Hindi.

Ans.
Sol.

Hindi.

10.

Ans.
Sol.

Hindi.

11.

total marked numbers = 67 + 67 + 66 = 200
unmarked numbers = 1000 - 200 = 800 _
TP gdpx § fafed 9@ — 1, 16, 31, ..., 991 - e7aEy

T gaax ¥ fafed g — 6, 21, 36, ..., 996 - 67 AT
IR TgaR ¥ fafed g=&mw — 11, 26, 41, ..., 986 - 66 T=TY

T FEAT 1 B8R S fd ugel & & fafga g
g fafed T = 67 + 67 + 66 = 200
Gl diffed Fwam = 1000 — 200 = 800

Find the number of ways in which n “1’ and n ‘2’ can be arranged in a row so that upto any point in the
row no. of ‘1’ is more than or equal to no. of ‘2’

n, ‘I’ 91 n, 2’ BT T& Ufad H fha el | aied f&ar o 9ear @ aife ufed # &0 fog a@ ‘1
D 2 DGR D IREX T A I(fAG BN?

2nC

n+1

No. of solution will be no. of paths below or on AB

A
ol B 9], ABWR & HUR I A IR IRl S AT & I_I6R B |

B

A

Find the number of positive integers less than 2310 which are relatively prime with 2310.
2310 9 BT gIHS YUITDT B FAT Sd DTG it 2310 & A1 FEIATT & |

480

Prime divisor of 2310 are 2, 3, 5, 7, 11.

So number of positive integers less than 2310 which are relatively prime with 2310

=2310 [1—1j (1—1] [1—1] (1—1] [1—lj =2x4x6x10=480
2 3 5 7 11

2310 & TSy WIoTh 2,3,5,7,11 8|
(1Y 2310 | B gHS JUlid] &1 61 Sl 2310 & A1 HSIHT B Id! Gl Bl

= 2310 [1—1) [1—1] (1—1j [1—1] (1—lj =2 x4x6x10=480
2 3 5 7 11

In maths paper there is a question on "Match the column" in which column A contains 6 entries & each
entry of column A corresponds to exactly one of the 6 entries given in column B (and vice versa) written
randomly. 2 marks are awarded for each correct matching & 1 mark is deducted from each incorrect
matching. A student having no subjective knowledge decides to match all the 6 entries randomly. Find
the number of ways in which he can answer, to get atleast 25 % marks in this question.




Ans.
Sol.

Hindi.

12.

Ans.
Sol.

A B TH U UF H W A @ U U & R W A |6 ufafiedl B iR W A @ Ul@
yfafie w1 B agfos wu & fodl g3 6 ufafical § & vo & A« @l (6IR W & I ) 2| AP
T8 e @ o 2 8fa &y 9d & 8iR u® o ™ & fog 1 876 &9 o= fear irar 81 ua et
e v &1 a1 79 78 2, 9 6 ufafical &1 agfes U ¥ fam &1 e a=ar 21 98 fhas
TP | ST S Ahal & difd S 59 U H HF A BH 25% 3(d U< & 52
56 ways
Students can get maximum marks = 12
condition to get At least 25% marks
ie. 12 x 2—5=3marks

100
Case I : When we get exactly 3 marks i.e. 3 correct Answer and 3 wrong Answer

= ¢C, x 3! {1—l+l—l}=w(l - l]xG:ZOng g 1]x6=20x%x6=40

1 2! 3! 1x2x3 |\ 2 6

Case II : When 4 correct Answer and 2 wrong = ¢C, x 2! [1—%+%J =15x 2 x % =15

Case III : When 5 correct Answer and one wrong =°¢C, x 11 (1-1)=0 (i.e. not possible)

Case IV : when all 6 correct Answer = °C, = 1. Hence total no. of ways =40 + 15 + 1 = 56 Ans.
faemet s 3fp UTd PR IPa1 & = 12 FH A BH 25% 3(h U B bl yfaey 2

25

I 12 x =33®
100

Rerfi 1 : <19 Sia 3 3f® Ut o 3fafq 3 W& UG 3 TaAd oidid &l

= °C, x 3! 11 LT 8xSxa 1 1) g a0u (3= ) a6-20x 2 x6=40
11721 3] 1x2x3 (2 6 6 6

R 11 : <19 4 W& v <1 7Tefd a9 &1 = °C, x 2! (1—%+%j=15x2x%=15

Rerfer 111 : S/9 5 9! Ud Usp TTerd o 81 = °C o x 11(1-1)=0 (W9 &1 ?)
Rerfd IV : 579 &t 6 W€l Sar@ 81 =¢C, = 1. 3 gt aXib 8 =40 + 15 + 1 = 56 Ans.

Find the number of positive unequal integral solution of the equation x + y + z = 20.
FHIBRUT X +y +2 = 20 B TAAD H=—0=1 qUIiep Bl DI F&T A DI |
144
The given equationis x+y+z=20 .. (1)
We have to find the number of different values of x, y, z
Suchthatx#y=#zandx,y,z>1
Let us assume that x<y<z
And X=X, y=X=X,andz—-y =X,
Thenx=x,;y=X,+X,and z = X, + X, + X,
Also X, X, X, =1
Substitution these values in (1) we get
3X, +2x,+X,=20 (2)

Where x,, x, , X; > 1
Now  No. of solution of equation (2) is
= Co-efficient of x20in (x3 + X8+ X%+ ....) x (X2 +X* + X8+ ...) x (X + X2+ X3 + ...)
= Co-efficient of X in (1 + X3+ x84+ X2+ ...) (1 + X2+ X+ -....) x (1 + X + X2 +....)
=(1T+X2+ X3+ X4+ X5+ 2X8 + X7 + 2X8 + 2x° +2x10 + 2X'" + 3X'2 + 2X'3 + 3x™ + 3X"™® + ....)
(1T +X+X2+x3+....... )



Co-efficientof x™is 1+1+1+1+1+2+1+ 2+2+2+2+3+2+3=24
But X,y and z are arranged in 3! ways
So Required no of solution =24 x 6 = 144 Ans.
Hindi. & 7 ¥fie)o1 x+y+2z=20% ... (1)

T OX,y,z® WM 39 ISR S &3 8 f6 x2y=2z WG x,y,z>1
HIAT X<y<z
Tq X=X, y-X=X, Ud z-y=y,

SEl X=X, ;Y=X+X, VI Z=X, +X,+X,

STet Xy 5 Xyy Xy 21

39 9t A @Y (1) # uforenfiad ave W)
3X, +2X, +X,=20 L (2)
SRl X, X, 5 X > 1

KE| THEHRU (2) B TAl B A&
S0CHXE+ X0+ ) x (R X+ XE 4+ ) x (X + X2+ X3+ ...) H X2 BT 0D
ST+ +x0+ X0+ ..) (T+X+ X+ -.) x (1 + X+ X2+ ....) | x4 & IONH
=(1T+X2+ X3+ X4+ X5+ 2X8 + X7 + 2X8 + 2x° +2X10 + 2X"" + 3x"2 + 2xX'3 + 3x™ + 3x"™® + ....)
(1 +X+X2+ X3+ ....... )| x'* BT OTH

3 X“BT D =1 +1+1+1+1+2+1+ 2+2+2+2+3+2+3=24

AfPd x,yd zdl 3 IRE W AR fHar A1 FHdar z—

3T Bl B G = 24 x6=144

13. If we have 3 identical white flowers and 6m identical red flowers. Find the number of ways in which a
garland can be made using all the flowers.
I BAR U 3 FAHH ABE | dAT 6m AIHH A B ©, A 57 F9 Bl DI AN H o gY b
TE A ATl IR0 A1 Fhhl 27

Ans. 3m2+3m + 1

Sol. No. of garlands will be equal to no. of solutions of the equation
a,+a,+a,=6m
with a; <a, <aj
Casel a, = a, = a,, So we have only one solution

Case Il only two are equal, we have g?m = 3m solutions

2
Case III If all are different, we have 18m” +9m+1-9m—1_ 3m?

6

Solution, so total no. of garlands will be 3m? + 3m + 1

a,
a

2R

Hindi. AreTiali &1 Gwar 71 HIeR & gl &l WAl & av1a B |
a,+a,+a,=6m
STafd a; <a, <ag
Rerfar I a, = a, = a, 3 $ad Ub 81 B |

Rerfy II A daet < TR 2, ar %m:smgaﬁﬁm



14.

Ans.
Sol.

Hindi.

15.

Ans.
Sol.

Hindi.

2
Rerfy 111 af @i frer &), o g o +9m6+1—9m—1=3m2 gl froi |

3 Bl AT 3m2 + 3m + 1 B |

a
a

2B
Number of times is the digit 5 written when listing all numbers from 1 to 105?
190 105 @ 91 il & fores W 8w 5 fhael ar forar mam 71
50000
We have to count the occurrences of digit 5 consider integers t such that 0 <t <105
The largest number t having 5 in the units place is 99995.So there are
1 + 9999 = 10* numbers t having 5 in the units place
The are 5, 15, 25,............ 99995
We can describe these numbers ast = x°
Where x is any one of 0, 1, 2,......9999. Similarly numbers t = x5y.
ie.e., numbers having 5 in the ten's place are in all (1 + 999) x 10 = 10* as x can be any one of 0, 1,
2,..999 and y can be anyone of 0, 1,2,....... 9
In the same way, there are 10* numbers in each of the following cases: numbers with 5 in the hundreds
place or thousands place or ten thousands place.
Hence, the total number of times 5 is written 104 x 5
T8 tUTid! | 5 3% B [l Safs 0<t< 105 2|
NfFHaH @ T 99995 THTS % H 58 1 1+ 9999 = 104 W& t H 5 3HTE IF W T |
The are 5, 15, 25,............ 99995
B HId 3 TEB Bl of Fdhd 7 |

&l X, 0,1,2,.....9999 # | TH 2| SH ISR G&AT t = x5y.

T {596 <8E A& BT 3(d (1 +999) x 10 = 1048 dd x dIs 1 37 0, 1, 2,..999 1 y B I 3®
0,1,2,.....9 B H&HT 2 |

3 IR 104 TN RN gd® & RAf 21 ofd 5 ROaH AahvsT M g9k AT X, 49 golral QI+
2 | A 5H FA IR folgd W 104 x 5

The number of combinations of n letters together out of 3n letters of which n are a and n are b and the
rest unlike.

3INTH (FFH A NUH,aUPR D ENTAD ISR & &€ AN AT 0 A= 2 ) § ¥ nu=l & b F=
IR ST Fhd |

(n+2). 20
a a a ... ab b b ...l b all diff.
—_—

n times n times n

selection of n objects = coefficient of x™in (1 + X + .....+ x")2 (1 + x)"
on solving = (n + 2). 2!
aaa ... ab b b ...l b all diff.

—
n times n times n

N IRl B FAT b DT B TR = (1 + X + oot X2 (1 +X)" H X" BT OTH
A BT W = (n + 2). 201




16.
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Hindi.

17.

Ans.
Sol.

Hindi.

In a row, there are 81 rooms, whose door no. are 1,2,....... ,81, initially all the door are closed. A person
takes 81 round of the row, numbers as 1s round, 2 round ........ 81" round. In each round, he
interchage the position of those door number, whose number is multiple of the round number. Find out
after 81st round,How many doors will be open.

& Ufdd W 81 v & R gR 9@ 1, 2,......., 81 2| UR™ § |9l §R I ¢ | I o Aafed 9 dfed
% 81 TFHR AT & ol fh 18t FaFHR, 20 FIDN ........ 81 df TadH? B | AT IAF ddHx § 98 9 §R
31 Rafd &1 gRakid (interchage) @R <1 8 RTE®! §R W41 FadR ST &I O &1, A1 81 d FdaR &
U B fha SRATol gl SIRAT?

9

Here, we note the following.

1. A door will open if it face odd number of changes.

2. Number of changes faced by any door will be equal to number of factors of the door number

3. So only those door will open, whose number is perfect square so ans is [ﬁ] , [where [ ] denotes

the G.I.F.]
Tgl g e fader a1 et

1. U gR 9 Qo Afe I8 I faww | 3§ uRad+ @i |

2. &l @ gR A B arel URacHl P G §R G & [OES] Dl G D I_IEAR B |
3. 3 9 & gR ol fa gR s gof o g,

o & G et B ¥ [V | €

[ST81 [ . ] 989 YUlies Helsl i QeI & ]

Mr. Sibbal walk up 16 steps, going up either 1 or 2 steps with each stride there is explosive material on
the 8" step so he cannot step there. Then number of ways in which Mr. Sibbal can go up.

A R 16 BeH FIR P 3R ToId 8, TAD o1 § 1 I 2 HeH o & | S9b Urd 84 HeH H dlg

SITE & & SRl 98 ®eH T Adhd & a9 $1AM Rdd & W BT MR HeA @ & dRID 8—
441

x number of 1 unit steps

y number of 2 unit steps

X+2y=7

x=7 y=0 Number of ways = 1
x=5 y=1 Number of ways = 6
x=3 y=2 Number of ways = 10
x=1 y=3 Number of ways = 4

Total number of ways = 21 ways
Now he cannot go on 8" step. Now he reach 9" step in 1 ways and then again move from 9* to 15"
steps
X+2y=7
Number of ways = 21
Total number of ways = 21.21 = 441
1 SPBTS HEH Bl X A=l

2 THE HSA DI y AT

X+2y=7

x=7 y=0 P BT T = 1
x=5 y=1 HAIA D A& = 6
x=3 y=2 HH B T = 10
x=1 y=3 Il B G = 4

Bl HEad = 21 b
I8 891 HSH 9¢ 8] FHAl ¢ A9 I8 99 HEA H 1 TP I Fhal 2| 99 98 99 9 159 FeH | YA T
HHaT B

X+2y=7
TPl B Tl = 21
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19.

Ans.

Sol.

F[A Tl B F@T = 21.21 = 441

Number of numbers of the form xxyy which are perfect squares of a natural number.
Xxyy U @ st @ dwen gFft o f5 ve widd e &1 gl 9t 2
1

XXYY
Number can be written in the form of y + 10y + 100x + 1000x = 1100x + 11y
= 11(100x + y) = p?> where peN
Now we can say that p is multiple of 11
2
p

100x = —

MR

100x +y = 44, 99, 176, 275,396, 539, 704, 891
Now x & y are natural number from [0, 9]

only possibility

100x +y = 704

y=4

x=7

so number is

7744

XXyy

y + 10y + 100x + 1000x = 1100 + 11y & &Y & G&AT Bl fora S HHhar &
= 11(100x + y) = p2 5T&l peN

B9 HT Wdhd © b p, 11 & O B |

2

100x +y = '13—1

100x + y = 44,99, 176, 275,396, 539, 704, 891
319 [0, 9] A x 3R y UTHhd e & |
PaS AT

100x +y = 704
y=4

X=7
SEfoT A ©
7744

A batsman scores exactly a century by hitting fours and sixes in twenty consecutive balls. In how many
different ways can he hit either six or four or play a dot ball?
U&H JooldTsl 20 AN &1 H 4 37 R 6 37 & FEral ¥ 31d Udh e ol & | fhae aiidl 9 a8

VAT B Fhdl & Ife fFA ) i ) 474, 6 39 3R @rell e of Ahbar 28—

20! 20! 20! 20!
+ + +
10! 10! 71 121 41 14! 2! 16!3!
Let the batsman hit 'x'— fours
'y' — sixes

'Z' = may not yield runs
4x + 6y + 0z =100

X+y+z=20

make equationiny & z
y—2z=10
y=10+2z

X y z

10 10 0

7 12 1

4 14 2

1 16 3



Hindi

20.

Ans.
Sol.

Hindi.

20! 20! 20! 20!
+ + +
10! 10! 71 12! 41 14! 21 16!3!
AT b FoeiarTst JRAT 8 'X'— ATl
'y — BIRpT
'Z =¥ Bls 3T &l ol ©

Total number of ways

4x + 6y + 0z =100
X+y+z=20

y 3R z § TR}
y—2z=10
y=10+ 2z
X y

10 10
7 12
4 14
1 16
S N 20! 20! 20! 20!

+ + +
" 10! 1001 7! 121 41 14! 21 16!3!

WN = ON

In how many ways can two distinct subsets of the set A of k(k > 2) elements be selected so that they
have exactly two common elements.

k(k > 2) 3@u@dl & w=ad A & 31 fIff= Sued=ed &1 fHdd ISR | g1 Sl Fahal & odid 394 SId 2
I IHAMTS B |

k(k-1

ko) J ) (@)

Let the two subset be A & B
First select two element in “C, ways

Now remaining 'r' element for subset A are selected from (k — 2) elements and number of element for B
from k — 2 — r elements

0<r <k-2

number of selection = *2C .22

total number of selection

k-2
Z k20 g2 _q,
r=0

Now every pair A, B is appearing twice

1 k-2
E kCZ |:Z k-2 Cr .2k—2—r _ 1]

r=0
k(k-1)
i
AMT A SR Bl ST B |
kC, TRIBT H Yo @l fay@l Bl g WR
9 Tz A S foIg o9 v audl B1 (k —2) Tbl § A A §, k—2—r3/@ydi 4 B g smaudi @
=T B |
0<r <k-2
EE(_," TJI49 =k—2Cr_2k—2—r
[ T DI &

k-2
Z k-2 Cr.2k72fl‘ -1 ,
r=0

39 y—D gH A, B D Tl dR I W

@+ 1y2-1)



r=0
k(k-1)
o (@x1y=-)
21. How many 5 digit numbers can be made having exactly two identical digit.
5 3l B ARl B FE B Y S 2 FaAH 3fdh! A 9918 S Fohall 2 |
Ans. 45360

Sol. case-I Two identical digit are (0, 0)
I
number of ways °C, (% - 4!) = 3024

case-II Two identical digit are
(1,1),(2,2) ... (9,9)

P-1 If '0' is included

I 41
°C, 5C, = (5 —ij 12096
20 2!
P-2 If 0 is not included
|
°C,.5C, (%j = 3360 x 9 = 30240
Total number of ways
5! 4l 5!
°C, %G, +(— ——j 8C, . — =12096 + 30240 = 42336
2! 2l 2!

Total ways = 42336 + 3024 = 45360.
Hindi case-1 <1 {dwH 2i& (0, 0)
|
q WD °C, [%—4!) = 3024
case-II &1 |dFH &7F (1, 1), (2, 2) ...... 9,9 2|

P-1 gfe '0' it B |
°C,.5C, (E—ﬂj=12096
21 2|
P-2 Ife 0 wnfya =121 B |

!
°C,.5C, (%j = 3360 x 9 = 30240
[ WD
51 4l 5!
°C, ®C, +8C,. — =12096 + 30240 = 42336

21 21 21
el A = 42336 + 3024 = 45360.

22. Find the number of 3-digit numbers. (including all numbers) which have any one digit is the average of
the other two digits.
3-37h] P GRIIR BT AT ST BT TTH PIg ) U 3fh =T 3T Il BT A 2 |
Ans. 121
Sol.  Consider two at A% a1
A 1,3,5,7,9
B: 0,2,4,6,8
Total number of ways & TXI®
(°C,) x 3! + (*C,) x 3! + (*C,) x4 + 9 =121




23.

Ans.

Sol.

Sol.

24,

Ans.

Sol.

25.

Sol.

In how many ways can(2n + 1) identical balls be placed in 3 distinct boxes so that any two boxes
together will contain more balls than the third box.
(2n + 1) GawH &1 B 3 A= F5@i # fas dRI®l | @ S G 2 & 18 W 31 I5F T 91,
TR Ig@ 9 Al g W |
n(n+1)
2
X, + X, +X;=2n+1
Total number of ways of places = 2+3C,
Total number of ways to placed the balls so that first box have more balls than other two = "+2C,

(first place (n + 1) balls in first box and then divide n balls in 3 boxes)
Hence total number of ways

n(n+1)
2

2n+302_3n+202 =

X, + X, +X;=2n + 1

H HHAA DI G&AT = 21+3C,

T A ¥, 3 29 AP g @ W HHAA] DI AT = "+2C,

(Y AP H UH RIF WR (N + 1) AT n &1 B 3 FgH1 A A9 a1 |R)
3T B HHAY

n(n+1).
2

2n+302_3n+202 =

Let f(n) denote the number of different ways in which the positive integer 'n' can be expressed as sum
of 1s and 2s.
forexample f(4)=5{2+2,2+1+1,1+2+1,1+1+2,1+1+1+1}. Now that order of 1s and 2s is
|mportant Then determine f(f(6))

A f(n) FIN= A=l &1 T $ I BAl § oH gD o 'n' 1 1 A2 B IRThS b w4 H

e fpar ST daar B |
ISR $ o f(4)=5{2+2,2+1+1,1+2+1,1+1+2,1+1+1+1}3@ 1312 & HH I @
)) ST BT |

377

6=32)=6(1)=1(2) +4(1) = 2(2)+2(1)
Number of permutation sFHad &1 |
1 +5—! + _H E =13
41" 20 21 T3l
Now 1d f(6) = 13
(f(6)) = f(13)
13=13(1)+O(2)=11(1) (2)1=9(1) + 2(2)
7(1) +3(2) = 5(1) + 4(2) = () 5(2) = 1(1) + 6(2)
Total number of ways & HHAAT Bl T
12! 11! 10! 9l 8! 71
+ — + + + + +—
11! 9! 2| 7! 3! 5! 41 3! 51 6!

Total |t = 377

Prove that (n!)!is divisible by (n!)®-"
Rrg BIRTT B (NN, (N e 21

(nN)!'is the product of the positive integers from 1 to n! we write integers from 1 to nlin (n — 1)! rows as
follows
1.2.3......(n)



(n+1)(n+2)....(2n)
(2n+1)(2n + 2) .... (3n)
(Nl=n+1)(nl=n+2) ...n(n—1)!
Each of these (n — 1)! rows contain n consecutive positive integers. The product of consecutive integers
in each row is divisible by n!
Hence to product of all integers from 1 to n! is divisible by (n!)-"
Hindi. 19 n! 9% 99T Yool &1 YUHHS (nl)! 99 19 nl dF & goiiei ®I (n — 1)! ufdd # for Fad & |
1.2.3......(n)
(n+1)(n+2)....(2n)
(2n+1)(2n + 2) .... (3n)
(N =n+1)(nl=n+2)...n(n—1)!
39 (n—1)! UfREA & 9P F n HANK GFAS N 8 | AP Ufdd H AN QIhI BT JoHH nl A
famfora 21
I 1 nl dF & Wl guriapl &1 qoewhet (nl)e-0's fTfrd 2 |

26. A user of facebook which is two or more days older can send a friend request to some one to join
facebook.
If initially there is one user on day one then find a recurrence relation for a_ where a_is number of users

after n days.

Th BAgH DI BM H o gl Afdd S &1 A1 Afdd A )R AR B wage H Wi B9 @ oy
fdeT #rar & I oR™ H U T A Suwie & 99 a, @ fou yfdafd dwey faRed el a , n & &
e IUHTFTIST B HEAT B

Ans. a =a, _,+a,_

2

Sol.
(two or more than one day old pending
two days old) request
X y z
I*' day 0 1 0
" day 1 0 1
1" day 1 1 1
V" day 2 1 2
V" day 3 2 3
VI day 5 3 5
v day 8 5 8
viI™ day 13 8 13
...n" day Xn Yn Zy




27.

Ans.
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Hindi.

28.

31 1 31 fo
( P i /M| e qm@
M) y .
X
LESIRCE] 0 1 0
I oA 1 0 1
T fe| 1 1 1
rer fad 2 1 2
grerdt foF 3 2 3
Bel e 5 3 5
KISEIRES] 8 5 8
ICIREG] 13 8 13
n dr faq Xn Yn Zn
Xn=yn—1+xn—1
X, =2,
Xn=an—1
an=Xn+yn
an=an1+xn1
a =a +a

Let X ={1, 2, 3,.....,10}. Find the the number of pairs {A, B} such AcX.BcX. A=Band An B ={5,7,8]}.

[DRN1479]
A X = {1, 2, 3,.....,10} @@ {A, B} I @ W@ oa SN o 5 A X. B < X. Az B den
AnB=1{5,7,8}.

2186

X=1{1,2,3, ......, 0}

So X — (A n B) has 7 elements.

A will has 5, 7, 8. Rest elements can be assigned in 2 ways '1' can either go to A of B or none.
So total pairs = 37 — (1).
T

(When no elements has

been assigned to A or B.)

X={1,2,3, ... , 0}

Al X — (A N B), 7 31994 &

A# 5,7, 8 8RT| 3T raTal ®I 2 dRIBI A A ST Bar fl # =& & =37 - (1).
T

(@ fB= & 78 81| sufoy o a8e A a1 B)

Consider a 20-sided convex polygon K, with vertices A, A,, . ..., A,, in that order. Find the number of

ways in which three sides of K can be chosen so that every pair among them has at least two sides of
K between them. (For example (AA,, AA,, A A,,) is an admissible triple while (AA,, A A, A A,,) is

4" '5) 117 12 1727 4" '5) 19" 20
not).

AT 6 K T 20-9ST d1ell 3faq@ agqel & fords Wy A, A,,..., A, S %9 d g | 9 $ioY b T
fea e & R K3 89 4od 39 aR8 gl Ol 9! © (b 974 9 UdP gH H a1 § K BT 9
H HH I YO B |

(SaTewomed (A, A, A, A, A, A,) TTEd 55 § o 5 (A, A, A, A, A, A,) TE F )




Ans.
Sol.

Hindi.

29.

Ans.
Sol.
(A)

520
Any side can be selected in 2°C, ways

Let x, y, z are gapes between two sides and
X>22,y>22,2>22
also x+y+z=17

Letx=t +2, y=t+2, z=1+2
sot, +t,+1t, =11 where t,t,t, e W
sototalways '"¥7'C, = 13C,
20 13
Now total required ways = % =520

A, A,
BIS ol DI g1 Sl whal € = 20C, a0 W
AT X, Y, z &1 YSTI3l & HEG <RI & 2l
X>2,y>22,z2>2
TAT X +Yy+2=17

A Letx =1, + 2, y=t,+2, z=t,+2
ST t, +t, + t, = 11 Sl t, b, 1, € W
gAfery Fol TS 3c, = 1BC,

20 13
3T B e WD = %:520

Find the number of 4-digit numbers (in base 10) having non-zero digits and which are divisible by 4 but
not by 8.

4-37HT T FEAIRT (MYR 10 #) B w1 Rt RoTds 31 3fd B 3R S 4 9 fawiforg 8 wr=g 8 91 81 |
729

We divide the even 4-digit numbers having non-zero digits into 4 classes : those ending in 2, 4, 6, 8.
Suppose a 4-digit number ends in 2. Then the second right digit must be odd in order to be divisible by
4. Thus the last 2 digits must be of the form 12, 32, 52,72 or 92. If a number ends in 12, 52 or 92, then
the previous digit must be even in order not to be divisible by 8 and we have 4 admissible even digits.
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Now the left most digit of such a 4-digit number can be any non-zero digit and there are 9 such ways,
and we get 9 x 4 x 3 = 108 such number. If a number ends in 32 or 72, then the previous digit must be
odd in order not to be divisible by 8 and we have 5 admissible odd digits. Here again the left most digit
of such a 4-digit number can be any non-zero digit and there are 9 such ways, and we get 9 x 5 x 2 =
90 such number. Thus the number of 4-digit number having non-zero digits, ending in 2, divisible by 4
not by 8 is 108 + 90 = 198.

If the number ends in 4, then the previous digit must be even for divisibility by 4. Thus the last two digits
must be of the form 24, 44, 64, 84. If we take numbers ending with 24 and 64, then the previous digit
must be odd for non-divisibility by 8 and the left most digit can be any non-zero digit. Here we get 9 x 5
x 2 = 90 such numbers. If the last two digits are of the form 44 and 84, then previous digit must be
even for non-divisibility by 8. And the left most digit can take 9 possible values. We thus get 9 x 4 x 2 =
72 numbers. Thus the admissible numbers ending in 4 is 90 + 72 = 162.

If a number ends with 6, then the last two digits must be of the form 16, 36, 56, 76, 96. For numbers
ending with 16, 56, 76, the previous digit must be odd. For numbers ending with 36, 76, the previous
digit must be even. Thus we get here (9 x 5 x 3) + (9 x 4 x 2) = 135 + 72 = 207 numbers.

If a number ends with 8, then the last two digits must be of the form 28, 48, 68, 88. For numbers ending
with 28, 68, the previous digit must be even. For numbers ending with 48, 88 the previous digit must be
odd. Thuswe get (9 x4 x2) + (9 x5 x2) =72+ 90 = 162 numbers.

Thus the number of 4-digit numbers, having non-zero digits, and divisible by 4 but not by 8 is

198 + 168 + 207 + 162 = 729.

Alternative Solution : If we take any four consecutive even numbers and divide them by 8, we get
remainders 0, 2, 4, 6 in some order. Thus there is only one number of the from 8k + 4 among them
which is divisible by 4 but not by 8. Hence if we take four even consecutive numbers.

1000 2 + 100 b + 10c + 2, 1000a + 100b + 10c + 4, 1000 a + 100b + 10c + 6, 1000a + 100b + 10 ¢ + 8,
there is exactly one among these four which is divisible by 4 but not by 8. Now we can divide the set of
all 4-digit even numbers with non-zero digits into groups of 4 such consecutive even numbers with a, b,
¢ nonzero. And in each group, there is exactly one number which is divisible by 4 but not by 8. The
number of such groups is precisely equal to 9 x 9 x 9 = 729, since we can vary a, b.c in the set
{1,2,3,4,5,6,7,8, 9}
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Ife G 8 W HI Bl & a9 4 9 fawifod 89 & forg erf<aw a1 3fer &1 wu 28, 48, 68, 88 BN | A
if~T <1 3fd 28, 68 & forw qd 3 |H a1 =R iR s1fva a1 i 48, 88 & fory yd o1 3w faws &
ARG | o FF WD (9 x4x2)+(Ix5x2)=72+90=1627|
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198 + 168 + 207 + 162 = 729.

Jpfeu®d B ;IR B B IR HANT TH TN ofd & AR S 8 9 a9fod oxad & 99 99w 0, 2, 4,
6 fodl 8 H BN o1a: dadl UP AT BT WU 8k + 48 Gl 4 fA9Ifog & W=y 8 9 78I | 3@ 89 IR
PHANG  FH G g 8 1000 a + 100 b + 10c + 2, 1000a + 100b + 10c + 4, 1000 a + 100b + 10c + 6,
1000a + 100b + 10 c + 837 @RI # A 3P TP AT & Sl 4 fAWfrd & W=y 8 ¥ 7TEl 3@ SATYBR I
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Find the number of all integer-sided isosceles obtuse-angled triangles with perimeter 2008.
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AT YN X, X, Yy & ST8l X, y gcAd QO 3 | fb 31fed HIvr s & fg y > x 871 I8 W 2x +y =
2008 & e forg y 99 8 uRg S S IfHaT 9 y < x + x 31 y < 1004 3717 = 1fad 5 (y, x, X)
= (1002, 503, 503), (1000, 504, 504), (998, 505, 505) & iR FHUGR | &AUH FU (y, X, X) = (1004 —
2k, 502 + k), 58l k = 1,2, 3, ..., 501 & W=g ufoa™ 4 3Ys & e o1 819 & fw (1004 - 2k)2 >
2(502 + k)2 I8 Gxd Bl ® 5022 + k2 — 6(502)k > 0 faand s™iffdT & k & fog g1 &=1 & fow k <
502(3 —2+/2 ), AT k > 502(3 + 2+/2 ), T W 86.1432 37k k < 86 IATBR 86 FArget et & (y, x, X) =
(1004 — 2k, 502 + k), k = 1, 2, 3,.., 86 39 ARV # 3rf~<q# 1% HIvT (832, 588, 588). (VB AT A WA
foan < \w@ar g fh 8322 — 5882 — 5882 =736 > 0, STaf 8302 — 5892 — 5892 = —492 <
0.)

Let ABC be a triangle. An interior point P of ABC is said to be good if we can find exactly 27 rays
emanating from P intersecting the sides of the triangle ABC such that the triangle is divided by these
rays into 27 smaller triangles of equal area. Determine the number of good points for a given triangle
ABC. A1 f% ABC o ol 2| 39a 3R fdwg P &1 I (good) A9 & o9 &4 39 fdg
P frid g8 31 27 fdRol o1d &R Fadd & ol b st ABC &1 Yoiisil &1 Ufaesiad &l & 3R Bys
B 27 FHEFHA dlel Bl BYSl § fwed w21 B Ry 1 Bryst ABC & oy w1 s<¥ fasgali @
|1 ST B |
2602
Three of these rays will be passing through vertices.
Remaining 24 rays are to distributed in three groups such that they from equal triangles.
Let x, y, z be number of rays on three sides.
o>X+Yy+z=24
Number of such points is equal to number of non-negative integral solutions
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Let o= (a, a, a, ..., @) be a permutation of (1, 2, 3, ..., n). A pair (a,a) is said to correspond to an
inversion of o, if i < j but a > a. (Example : In the permutation (2, 4, 5, 3, 1), there are 6 inversions
corresponding to the pairs (2, 1), (4, 3), (4, 1), (5, 3) (5, 1), (3, 1) . ) How many permutations of (1, 2, 3,
... N), (n > 3), have exactly two inversions.? _
e (1, 2,3, ..., N) & BT o= (@, @y, Ay, -, &) B TB A (a,a) BN o ®T U6 YA & oy @
BET S & I i< O a > a (SR & Y HHag (2, 4, 5,3, 1) § 6 Fobd | aRIH & H (2,
1), (4, 3), (4,1),(5,3)(5,1),8,1) 8 (1,2,8,...n), (n>3) & a1 HH=dl & P QI
G 27
(n+1)(n-2)
2

In a permutation of (1, 2, 3, ..., n), two inversions can occur in only one of the following two ways :
(A) Two disjoint consecutive pairs are interchanged :

(1,2,3,),j+1,j+2..k=1,k,k+1,k+2,...,n)

— 1,2, ...j=1,j+1,j,j+2, .. k=1k+1,k,k+2,..,n).
(B) Each block of three consecutive integers can be permuted in any of the following 2 ways;

(1,2,3, ...k, k+1,k+2,..,n) > (1,2, .., k+2,k,k+1, ..., n);

1,2,3, ... K, k+1,k+2,..,n) > (1,2, .., k+1,k+ 2k, ..., n);
Consider case (A). For j = 1, there are n — 3 possible values of k; for j = 2, there are n — 4 possibilities
for k and so on. Thus the number of permutations with two inversions of this type is

1+42+...+(n=-3) = wz(n—Z)
In case (B), we see that there are n — 2 permutations of each type, since k can take values from 1 to n
— 2. Hence we get 2(n — 2) permutations of this type. Finally, the number of permutations with two
inversions is

(n=3)(n-2) 42(n—-2) = (n+1)(n-2)
2

(1,2,8,..,n) & H799 § Q1 ISP $Had UF H 8 FHd 2 ol 7177 Q1 Tl | 2
(A) T fIfed AR Tl B SO H Fell Ol © |
(1,2,3,],j+1,j+2. . k=1, Kk k+1,k+2, ... n)
- 1,2, ...j—1,j+1,j,j+2, ., k=1k+1,k,k+2,...,n).
(B) O HENd QUG & YIS A8 B 1 &1 adl ¥ HAa fear S e 2
(1,2,3, . Kk k+1,k+2,.n) > (1,2, k+ 2, K, K+ 1, .., n);
(1,2,3, ...k, k+1,k+2,...,n)>(1,2, ..., k+1,k+2,k, ..., n);
AIfh R (A). j =13 fog 98l k & n— 3 w=faad 719 2 |
j=2a forg I8f k & n — 4 I 9119 8 3R SHUGR | 3T SAYBR & QI JhA & HHAAT DI AT
_ (n=3)(n-2)
2
Rerfd (B)H SHUBR & n—2 H¥ad 8 Rifb k, 1A n—2T% & A1 of IHAl & | T SAYBR & HAAY
2(n — 2) 3T ]1 YShAl & HHAAT DI AT
(n=3)(n-2) (n+1)(n-2)
2

1+42+...+(n=3)

+2(n=-2) =
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