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FACTORIAL NOTATION

We often come across products of the form 1 -2, 1 -2 -3,
1-2-3-4,...

Instead of writing all the factors of such a product
in full, it is convenient to use a special notation. We write

=1,
20=1-2,
31=1.2-3,

“n!” denotes the product of the first » natural numbers. We
read ‘n!’ as ‘n factorial’. n! is also written as ‘| n *and read
as ‘factorial »’. It is easy to see that

'=12'=1-2=2,31=1-2-3=6,41=1-2-
3.4.=24, and so on.

°IMPOKTANT POINTS

= We know that
n=nMn-1) (n-2) (n-3)...3:-2"1
=n(n-1Nl=n({n-1) (n-2)!
=n(n—-1) (n—-2) (n—3)!and so on.
Thus, if m, n € N and m > n, then m! can be expressed in
terms of n!

For example
8l=8-7-¢6l
10/=10-9:8-7:6"5!
Also, ml = nlif and only if m=n
m Puttingn=1innl=n (n—1)], we have
11=1-0!
. Ol=1
( @m!'=2"-nl[1-3-5...(2n-1)]

m The factorial is defined only for whole numbers.

We do not define the factorial of proper fractions or
negative integers.

m (2n)! #2(n)!
m (m+n)!#ml+nl

( (mn)t'# ml nl

FUNDAMENTAL PRINCIPLES OF COUNTING

Multiplication Principle

If an operation can be performed in ‘m’ different ways;
following which a second operation can be performed in
‘n’ different ways, then the two operations in succession can
be performed in m X n different ways.

Illustration

Anu wishes to buy a birthday card for the brother Manu and
send it by post. Five different types of cards are available at
the card-shop, and four different types of postage stamps
are available at the post-office. In how many ways can she
choose the card and the stamp?

Solution

She can choose the card in five ways. For each choice of
the card she has four choices for the stamp. Therefore, there
are 5 x 4 ways, i.e., 20 ways of choosing the card and the
stamp.
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Addition Principle

If an operation can be performed in ‘m’ different ways and
another operation, which is independent of the first opera-
tion, can be performed in ‘n’ different ways. Then either of
the two operations can be performed in (m + n) ways.

NOTE

The above two principles can be extended for any finite
number of operations.

Illustration

Suppose there are 5 gates in a stadium, 2 on one side and 3
on the other. Sohan has to go out of the stadium. He can go
out from any one of the 5 gates. Thus, the number of ways
in which he can go out is 5. Hence, the work of going out
through the gates on one side will be done in 2 ways and the
work of going out through the gates on other side will be
done in 3 ways. The work of going out will be done when
the Sohan goes out from side I or side II. Thus, the work of
going out can be done in (2 + 3) = 5 ways.
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Fig. 7.1
NOTE

Addition theorem of counting is also true for more than two
works.

SOLVED EXAMPLES

1. In a certain test, g; students gave wrong answers to at
least i questions where i = 1, 2, 3, ..., k. No student
gave more than k& wrong answers. The total number of
wrong answers given is
(A) ay+a,+...+a;

B) a+ay+...+a,_,
©) aj+tay+...+a;
(D) None of these

. If x is real, the maximum value of

Solution: (A)
Total number of wrong answers

=1l-(a;—a)+2-(ay—az)+, ...,
+(k—=1) (a;,_,—ay) + ka,
=a,+taytaz+, ... +a,

X2 +9x +17 .
— 1S
17 | 32 +9x +7

(A) = (B) 7 (©) 41 D) 1

Solution: (C)

The word BAC cannot be spelt if the m selected
coupons do not contain atleast one of 4, B and C.

Number of ways of selecting m coupons which are
AorB=2".

This also includes the case when all the m coupons
are A or all are B.

Number of ways of selecting m coupons which are
BorC=2".

This also includes the case when all the m coupons
are B or all are C.

Number of ways of selecting m coupons which are
Cord=2".

This also includes the case when all the m coupons
are C or all are 4.

Number of ways of selecting m coupons when all
are A=1"

Number of ways of selecting m coupons when all
are B=1".

Number of ways of selecting m coupons when all
are C=1".

- Required number =2" + 2" + 2" — (1" + 1" + 1)

=3.2"-3.1"=3(2"-1)

. There are 4 candidates for the post of a lecturer in

Mathematics and one is to be selected by votes of
5 men. The number of ways in which the votes can be
given is

(A) 1048
(C) 1072

Solution: (B)

Each man can vote for any one of the 4 candidates and
this can be done in 4 ways.
Similar is the case with every other man.
(- Repetition is allowed)
Hence 5 men can vote in 4° i.e., 1024 ways.

(B) 1024
(D) None of these

. There are 10 lamps in a hall. Each one of them can

be switched on independently. The number of ways in
which the hall can be illuminated is
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(A) 10
(©) 210

Solution: (D)

Each bulb has two choices, either switched on or off
.. Required number of ways

=2 1=1024-1=1023

(B) 18
(D) 1023

(Since in one way when all are switched off, the hall
will not be illuminated.)

. A telegraph has 5 arms and each arm is capable of 4
distinct positions, including the position of rest. The
total number of signals that can be made is

(A) 473 (B) 1023

(C) 1173 (D) None of these

Solution: (B)
Each arm can be set in 4 ways.
.. Five arms can be set in 4 X 4 X 4 X 4 x 4 ways.
But this includes the way when all the arms are in
the position of rest, when no signal is sent.
Hence, required number of signals

=4° 1=1024-1=1023

. There are stalls for 10 animals in a ship. The number
of ways the shipload can be made if there are cows,
calves and horses to be transported, animals of each
kind being not less than 10, is

(A) 59049
(C) 69049

Solution: (A)

Each stall can be filled in 3 ways as there are three
types of animals (animals of each category being not
less than 10).

Shipload, i.e., filling up of 10 stalls, can be made in

3x3x...upto 10 times = 3'"= 59049

(B) 49049
(D) None of these

. The number of ways in which two 10-paise, two
20-paise, three 25-paise and one 50-paise coins can be
distributed among 8 children so that each child gets
only one coin, is
(A) 1720
(C) 1570

Solution: (B)

Total number of coins=2+2+3 +1=8.
2 coins are 10 paise, 2 are 20 paise, 3 are 25 paise
and 1 is of 50 paise.
. Required no. of ways
8!

T 2% 21x3Ix 1!

(B) 1680
(D) None of these

10.

_8XTX6X5x4X3x2x1
C2x1Ix2x1x3x2x1x1

=8XTX6x5=1680

. The number of ways in which the letters of the word

BALLOON can be arranged so that two L’s do not
come together, is
(A) 700
(C) 900

Solution: (C)
There are in all seven letters in the word BALLOON in
which L occurs 2 times and O occurs 2 times.

.. The number of arrangements of the seven letters
T =1260.
21x 2!

If two L’s always come together, taking them as
one letter, we have to arrange 6 letters in which O
occurs 2 times.

. The no. of arrangements in which the two L’s
come together

(B) 800
(D) None of these

of the word =

|
:%:6x5x4x3:360.

Hence, the required no. of ways in which the two L’s
do not come together = 1260 — 360 = 900.

. A Letter lock contains 5 rings each marked with four

different letters. The number of all possible unsuccess-
ful attempts to open the lock is

(A) 625 (B) 1024 (C) 624
Solution: (C)

(C) 1023

w N
w N
w N
w N
w N

Number of options on 1st Ring =4
Number of options on 2nd Ring =4
Number of options on 3rd Ring =4
Number of options on 4th Ring = 4
Number of options on 5th Ring = 4

.. Total number of options/arrangements

=4x4x4x4%x4=1024

We have (n + 1) white balls and (n + 1) black balls. In
each set the balls are numbered from 1 to (n + 1). If
these balls are to be arranged in a row so that two con-
secutive balls are of different colours, then the number
of these arrangements is
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(A) 2n+2)!
©C) 2x(n+1)
Solution: (A)

Between (n + 1) white balls there are (n + 2) gaps in
which (n + 1) black balls are to arranged. Number of
required arrangements

=+ D! (n+ D =[(n+ D

Now between (n + 1) black balls (r + 1) white balls are
to be filled in number of ways = (n + 1)! (n+ 1)!

(B) 2x(2n+2)
(D) 2[(n+ T

. Required number of ways = 2[(n + 1)!]?

11. Number of points having position vector ai + b}' + clg,
where a, b, ¢ € {1, 2,3, 4,5} such that 2° + 3° + 5 is
divisible by 4 is
(A) 140
(C) 100

Solution: (A)

(B) 70
(D) None of these

dm=2"+3"+5 =24 (41’ + (4 + 1)
4m =4k +2°+ (1)’ + (1)
a =1, b=even, c = any number
a# 1, b=o0dd, ¢ =any number
Required number=1Xx2x5%x4x3x5="70

12. A family consists of grandfather, 5 sons and daughters
and 8 grandchildren. They are to be seated in a row for
dinner. The grandchildren wish to occupy the 4 seats
at each end and the grandfather refuses to have a grand
child on either side of him. The number of ways in
which the family can be made to sit is
(A) 11360 (B) 11520
(C) 21530 (D) None of these

Solution: (B)
The total number of seats

=1 grand father + 5 sons and daughters

+ 8 grand children

=14
The grand children wish to occupy the 4 seats on either
side of the table = 4! ways

=24 ways

and grand father can occupy a seat in (5 — 1) ways =
4 ways

(Since 4 gaps between 5 sons and daughters)

and the remaining seats can be occupied in 5! ways

= 120 ways (5 seats for sons and daughters)

Hence, required number of ways

=24x4x120=11520

13. In a test g; students gave wrong answers to atleast
i questions, where i = 1, 2, 3, 4, ..., k. No one gave
wrong answer to greater than £, then the total number
of given wrong answers is
(A) a,+2a,+3as+ ... +ka,

B) ajta,+as;+ ... +a
(C) Zero
D) aya, + ayay+ ... +a,_,a;

Solution: (B)
Total number of wrong answers

=1l(a—a)+2(a,—ay)+, ...,
+(k=1) (a;_, —ay) + ka,

Required number of ways=a, +a, +, ..., + a;

PERMUTATION

Each of the different arrangements which can be made by
taking some or all of given number of things or objects at a
time is called a permutation.

IMPORTANT POINTS

Permutation of things means arrangement of things. The
word arrangement is used if order of things is taken into
account. Thus, if order of different things changes, then their
arrangement also changes.

Notations

Let 7 and n be positive integers such that 1 < < n. Then,
the number of permutations of » different things, taken r at
a time, is denoted by the symbol "P, or P (n, 7).

KEY RESULTS ON PERMUTATIONS

|
1. P ="
(n—=r)!

O<r<n.
2. Number of permutations of n different things taken all at
atimeis: "P, =nl.

=nin-1) (h-2) ... [n—-(r—1)]

3. The number of permutations of n things, taken all at a
time, out of which p are alike and are of one type, g are
alike and are of second type and rest are all different is

n!

plgl’
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4. The number of permutations of n different things taken
r at a time when each thing may be repeated any number
of times is n".

5. Permutations under Restrictions

(a) Number of permutations of n different things, taken
r at a time, when a particular thing is to be always
included in each arrangement, is

n-1
r- Pr—1

(b

~

Number of permutations of n different things, taken
rat a time, when s particular things are to be always
included in each arrangement, is

slfr—=(s—1)]-""°P

r—s

(c) Number of permutations of n different things, taken
r at a time, when a particular thing is never taken in
each arrangement, is

n— 1Pr
Number of permutations of n different things, taken

all at a time, when m specified things always come
together, is ml x (n —m + 1)L

(d

~

(e) Number of permutations of n different things, taken
all at a time, when m specified things never come
together, is nl = mix (n —m + 1)L

6. Circular Permutations

(a) Number of circular arrangements (permutations) of
n different things is: (n — 1)1

(b) Number of circular arrangements (permutations) of
n different things when clockwise and anti-clockwise
arrangements are not different, i.e., when observa-

]
tion can be made from both sides is: E(n -

(c) Number of circular permutations of n different things,

taken r at a time, when clockwise, and anti-clockwise
n

r

orders are taken as different, is =

(d) Number of circular permutations of n different things,

taken r at a time, when clockwise and anti-clockwise
n
2

orders are not different, is = >
B

All those numbers whose last three digit number is divisible
by 8 are divisible by 8.

All those numbers the sum of whose digits is divisible by
9 are themselves divisible by 9.

All those numbers whose last two digits are divisible by 25
are themselves divisible by 25.

TRICK(S) FOR PROBLEM SOLVING

Numbers Divisible by 2, 3, 4, 5, 8, 9, 25

m All those numbers having their last digit as an even number
(i.e., O, 2, 4, 6 or 8) are divisible by 2.

m All those numbers the sum of whose digits is divisible by
3 are themselves divisible by 3.

m All those numbers whose last two digits are divisible by 4
are themselves divisible by 4.

m All those numbers whose last digit is either O or 5 are
divisible by 5.

SOLVED EXAMPLES

14.

15.

The number of positive terms in the sequence
195  "TP .
X, = = 3 neNis
4 Pn Pn +1

(A) 2 (B) 3
) 4 (D) None of these
Solution: (C)
We have,

L 195 n+3 P

4'npn n+1pn+1
195 (n+3)(n+2)(n+1)

4-n (n+1)!
195 (n+3)(n+2)
T4 n!

195 4n* —20n - 24
B 4-n!

171 - 4n* = 20n

-

x,, is positive.
171-4n* = 20n
_— >
4-n!
= 4n* +20n-171<0

0

which is true forn =1, 2, 3, 4.
Hence, the given sequence has 4 positive terms.

The number of ways in which the letters of the word
“STRANGE” can be arranged so that the vowels may
appear in the odd places, is

(A) 1440

(B) 1470

(©) 1370

(D) None of these

Solution: (A)

There are 5 consonants and 2 vowels in the word
STRANGE. Out of 7 places for the 7 letters, 4 places
are odd and 3 places are even.
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16.

17.

Two vowels can be arranged in 4 odd places in P
(4, 2) ways = 12 ways and then 5 consonants can be
arranged in the remaining 5 places in P(5, 5) ways

=5%x4x5x3x2x1=120 ways.
Hence, the required number of ways

=P (4,2)x P (5,5) =12 x 120 = 1440

—m/2

j [(x+ 7:)3 + cos? (x +3m)]dx is equal to
-31/2
(A) (m4) -1 (B) /32
(C) (#/32)+ 72 (D) 72

Solution: (A)

Any number between 1 and 1000000 must be of less
than seven digits. Therefore, it must be of the form

a, ayay a, ds dg
where a,, a,, a3, a,, a5, a6 € {0,1,2,...,9}
According to question, sum of the digits = 18

Thus,

where 0<¢;<9,i=1,2,3,...,9.
Required number

a,t+a,tay+ayt+ast+ag=18

= coefficient of x'® in (1+x+ X+ +x9)6

6
1-x'0
1-x
= coeff. of x'® in [(1 —xlo)6 (1-x) 5

= coeff. of x'¥ in [(1 - °C x'%) (1 —x)" 9]

. 18 -
= coefficient of x'® in {

(leaving terms containing powers of x greater than 18)
= coeff. of x'¥in (1 —x)_6 - 6Cl.

coeff. of x* in (1 —x)"6
_ 6+18—1C18_ 6. 6+8—1C18 _ 23C5 6. 13C8

_23-22.21-20-19 613-12-11-10-9
120 120
=33649 — 7722 =25927

The sum of the digits in the unit place of all the num-
bers formed with the help of 3, 4, 5, 6 taken all at a
time is

(A) 432 (B) 108
Solution: (B)

The total number of numbers that can be formed with
the digits 3, 4, 5, 6 taken all at a time

=P 4,4)=4!=24

(©) 36 (D) 18

18.

19.

Each of the digits 3, 4, 5, 6 occurs in 3!
=3 X 2 = 6 times in unit’s place.

- Sum of the digits in the unit’s place of all the
numbers

=(B+4+5+6)x6=18x6=108

Three boys and three girls are to be seated around a
table, in a circle. Among them, the boy X does not want
any girl neighbour and the girl ¥ does not want any boy
neighbour. The number of such arrangements possible is
(A) 4 B) 6

©) 8 (D) None of these

Solution: (A)
As shown in figure, 1, 2 and X are the three boys and
3,4 and Y are three girls, Boy X will have neighbours
as boys 1 and 2 and the girl Y will have neighbors as
girls 3 and 4.

1 and 2 can be arranged in P (2, 2) ways

=21=2x1=2 ways.
Also, 3 and 4 can be arranged in P (2, 2) ways
=21=2x1=2 ways.
Hence, required number of permutations
=2x2=4

The number of divisors of 9600 including 1 and 9600 are
(A) 60 (B) 58 (C) 48 (D) 46

Solution: (C)
9600 =27 x 3 x 5
No. of divisors=(7+ 1) x (1 + 1) x (2 + 1)
=8x2x3=48

TRICK(S) FOR PROBLEM SOLVING

If N=pj"-p5 ...pg, where py, p,, ..., py are different primes
and ay, ay,..., a, are natural numbers, then the total number
of divisors of N including, and N is (a; + 1) (a, + 1) ...
(a,+1).
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20. There are six teachers. Out of them two are primary
teachers, two are middle teachers and two secondary
teachers. They are to stand in a row, so as the primary
teachers, middle teachers and secondary teachers are
always in a set. The number of ways in which they can

do so, is
(A) 34 (B) 48
(C) 52 (D) None of these

Solution: (B)
There are 2 primary teachers. They can stand in a row
inP(2,2)=2!
=2 x 1 ways =2 ways
There are 2 middle teachers. They can stand in a row in
P (2,2)=2!=2x1 ways = 2 ways.
There are 2 secondary teachers. They can stand in
arowin P (2,2)=2!
=2 X 1 ways =2 ways
These three sets can be arranged in themselves in
=31=3x2x1=06ways
Hence, the required number of ways
=2X2X2x6=48
21. A teaparty is arranged for 16 people along two sides of
a large table with 8 chairs on each side. Four men want

to sit on one particular side and two on the other side.
The number of ways in which they can be seated is

6!8!10! 8!8110!

(A) 416! (B) 416!
18161

©) 86?4? (D) None of these

Solution: (B)
There are 8 chairs on each side of the table. Let the
sides be represented by 4 and B. Let four persons sit
on side 4, then number of ways of arranging 4 persons
on 8 chairs on side 4 = *P, and then two persons sit on
side B. The number of ways of arranging 2 persons on
8 chairs on side B = 8P2 and the remaining 10 persons
can be arranged in remaining 10 chairs in 10! ways.
Hence the total number of ways in which the
persons can be arranged

8!18!10!

=3p, x?® I =
P, x P, x 10! 161

22. The maximum number of points into which 4 circles
and 4 straight lines intersect is
(A) 26
(C) 56

(B) 50
(D) 72

Solution: (B)

Four lines intersect each other in *C, = 6 points and
4 circles intersect in *P, = 12 points. Each line cuts 4
circles into 8.

.. 4 lines cut four circles into 32 points.

. Required number = 6 + 12 + 32 = 50.

23. There are n seats round a table numbered 1, 2, 3, ..., n.
The number of ways in which m(<n) persons can take

seats is
(A) "P, (B) "C,, x (m—1)!
(C) %.”Pm D) "'P,

Solution: (A)

Since the seats are numbered,
the arrangement is not circular.
the required number of ways
= the number of arrangements of # things
taken m at a time
="p

m

COMBINATION

Each of the different groups or selections which can be
made by taking some or all of a number of things (irrespec-
tive of order) is called a combination.

IMPORTANT POINTS

Combination of things means selection of things. Obviously,
in selection of things order of things has no importance.
Thus, with the change of order of things selection of things
does not change.

Notations

The number of combinations of n different things taken r at
a time is denoted by "C, or C(n, r). Thus,
n! "P
"Co=——m— = —+ (0<r<n)
rl(n—r)! r!
_nn=-1)(n=-2)...(n-r+1)
r(r=1)(r-2)...3-2-1

If r>n,
then  "C,=0.
NOTE

Selecting things without any order in called combination and
arrangement of things in some order is called permutation.
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KEY RESULTS ON COMBINATION

1. "C.="C, ,,0<r<n
2. "C,="C,=1,"C,=n
3. If"C,="C, then eitherx =y orx + y = n.
4. "C.+"C, ,=""'C.,1<r<n
5.7 "C.=n-""C,_,
6. n-"'C_==(n-r+1)"C, ,
7. e = n—r+1’ 1<r<n
"C,_ r
8. If n is even then the greatest value of "C, is "C,,.

9. If n is odd then the greatest value of "C, is
"Cpn or "Cy
2 2
0. "c= " decreasing numbers starting with n
" rincreasing numbers starting with 1
_nn-)(n=-2)..(n-r+1)
- 1:2:3....r
1. P, =11"C.=n(n-1)(n-2) ... (n—r+1).
12. "Cy+"Ci+"Cy+ ... +"C,=2".
13. "Cy+"Cy+"Cy+ ... ="Cy+"Cy+"Cs+ ... =2""".

14.

15.

16.

Number of combinations of # different things taken

r at a time

(a) when p particular things are always included =
e,

(b) when p particular things are never included =
"PC..

(¢) when p particular things are not together in any
selection="C, -"7C,_,.

(a) Number of selections of » consecutive things out
of n thingsinarow=n—r+ 1.

(b) Number of selections of » consecutive things out

of n things along a circle
n, when r<n
1, when r=n

(a) Number of selections of zero or more things out of
n different things

"Co+"Ci+"Cy+ ... +"C,=2"
(b) Number of combinations of » different things
selecting at least one of them is
"C,+"Cy+ ... +"C,=2" -1
(¢) Number of selections of » things (» < n) out of n
identical things is 1.

(d) Number of selections of zero or more things out of
n identical things =n + 1.

(e) Number of selections of one or more things out of
n identical things = n.

(f) If out of (p + g + r + 1) things, p are alike of one
kind, g are alike of second kind, » are alike of third
kind and ¢ are different, then the total number of
selections is

@+D@+DHE+1D2'-1
(g) The number of ways of selecting some or all out of

p + q +ritems where p are alike of one kind, ¢ are
alike of second kind and rest are alike of third kind

is{p+1) @+ (r+1)]-1.

Division into Groups

1. (a) Number of ways of dividing m + n different things

in two groups containing m and n things respec-
tively (m #n) is

(b) Number of ways of dividing m + n + p differ-
ent things in three groups containing m, n and p
(m+n+ p)!
m!n! p!
if the order of the groups is not important and
(m+n+p)!
m!n!p!
important.
(¢) Number of ways of dividing 2m different things in
two groups, each containing m things and the order

things respectively (m # n # p) is

b

x 3!, if the order of the groups is

. . . 2n)!
of the groups is not important, is (2n) 5 of the
21 (n!)
+n+ p)! .
groups is not important amdM x 31, if

m!n! p!
the order of the groups is important.

(d) Number of ways of dividing 2m different things
in two groups, each containing m things and the

(2n)!

n!)? .

order of the groups is important, is

(e) Number of ways of dividing 3m different things
in three groups, each containing m things and the
(3m)!
31(m!)’
(f) Number of ways of dividing 3m diferent things
in three groups, each containing m things and the
3m)!

(m!)®

order of the groups is not important, is

order of the groups is important, is

2. (a) Number of ways of dividing » identical things into

r groups, if blank groups are allowed is

n+r-1
Cr—l
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(b) Number of ways of dividing » identical things
into » groups, if blank groups are not allowed is
n—1 CF] ]

(¢) Number of ways of dividing » identical things into
r groups such that no group contains less than m
things and more than k (m < k) things is coefficient
of X" in the expansion of

m+ 1

Fo Xy

. The number of ways of selecting r things out of n
things of which p are alike and are of one kind, ¢ are
alike and are of second, s are alike and are of third kind
and so on, is

= coefficient of x” in

[(T4+x+x+ .+ (I +x++ . +x)x (1 +x+

Ao +x) ]

. The number of ways of selecting » things out of n
things of which p are a like and are of one kind, ¢ are
alike and are of second kind and rest (n — p — ¢) things
are all different is

= coefficient of X" in

[(I4+x+x+ . +) (L +x+x"+ ... +x9)

X (1+x)"71)

. The number of ways of selecting » things out of n
things of which p are alike and are of one kind, g are
alike and are of second kind, s are alike and are of third
kind when each thing is taken at least once

" +x

= coefficient of X’ * in

[(I+x+xX+ .+ DA +x+x"+ .. +x7)x
A+x+x2 4.+ ]

. The number of ways in which  identical things can be
distributed among n persons when each person can get
zero or more things

= coefficient of X" in (1 + x + x> + ... +x')"

= coefficient of " in (1 —x) " ="*""!C,

. The number of non-negative integral solutions of the
equation x; +x, + ... +x,=nis"""'C,.

. The number of terms in the expansion of

(a,+ay+as+...+a) is""""'C,

SOLVED EXAMPLES

5
24. Y+ Y0 =
j=1
(A) *¢,
®) °'c,
(©) ¢
(D) None of these

25.

26.

27.

Solution: (A)
We have,

5
47 52—
Cu+ Y, 7277,
j=1
=47C4+51C3+50C3+49C3+48C3+ 47C3
=(47C4+47C3)+48C3+49C3+50C3+51C3
_ 48 48 49 50 51
=TC+ TG+ TG+ TG+
_4 49 50 51 _ 50 50 51
=TC+ TG+ TG+ TG =0+ T+ G

=sic, + 3¢, =%,

15C8 +15¢,— 15C6_ 5=

A) 8 (B) 0

©) 6 (D) None of these
Solution: (B)

We have,

15C8 + 15C9_ 15C6 _ 15C7
= ("Cy+ PGy~ (PG + PCy)

:16C9_16C7 ( nCr+nCr+1:n+1Cr+l)
=1°Cy-1°Cy (- "C.="C,_))
=0

For2 <r<n, (n)+2( . J+( " ):
r r—1 r—2
(n+1] (n+1)
(A) B) 2
r—1 r+1
© 2(n+2] D) (n+2)
r r

Solution: (D)
(nCr +" r—l) + (nCr—l + nCr—2)

"C,+2"C.,+"C,.,

_ n+l n+l
="C.+7C.

="+2Cr= (n+2)
r

A gentleman invites 13 guests to a dinner and places
8 of them at one table and remaining 5 at the other,
the tables being round. The number of ways he can
arrange the guests is

Iy
A) —
) 40
12! 13!
= (D) —
40 40

(B) 9!

©
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28.

29.

Solution: (D)
The number of ways in which 13 guests may be divided
13!

Now, corresponding to one such group, the 8
guests may be seated at one round table in (8 —1)! i.e.,
7! ways and the five guests at the other table in (5 — 1)!
i.e., 4! ways.

But each way of arranging the first group of 8 per-
sons can be associated with each way of arranging the
second group of 5, therefore, the two processes can be
performed together in 7! x 4! ways.

Hence required number of arrangements

! ! !
S ><7!><4!:L ><7!><4!:£
518! 5-418-7! 40

If there are 12 persons in a party, and if each of them
shakes hands with each other, then number of hand-
shakes happen in the party is
(A) 66
(C) 712

Solution: (A)
Total number of handshakes

into groups of 8 and 5 = 13C5 =

(B) 48
(D) None of these

= The number of ways of selecting 2 persons
from among 12 persons
12C _ 12x 11 _

=12c = 66
27 2x1

The number of ways in which a committee of 5 can be
chosen from 10 candidates so as to exclude the young-
est if it includes the oldest, is
(A) 196
(C) 202

Solution: (A)
There are two different ways of forming the committee
(i) oldest may be included
(ii) oldest may be excluded
(i) If oldest is included, then youngest has to be
excluded and we are to select 4 candidates out
of 8. This can be done in
3 8! 8x 7x 6x 5
C,= =
414! 4x 3x 2
(i1) If oldest is excluded, then we are to select 5 candi-
dates from 9 which can be done in
9C5= 9! _ 9x 8x 7x 6
5141 4x3x2x1
Hence, the total number of ways in which
committee can be formed

=126+70=196

(B) 178
(D) None of these

=70 ways

=126 ways

30.

31.

T
j x f(sinx)dx isequal to
0

/2

(A) 7 [ f(cosx)dx (B) nf £ (cosx)dx
0 0

(D) gj £ (sinx)dx

0

(©) zf f(sinx)dx
0

Solution: (C)
Let w be a non-negative integer such that
x+y+z+w=30

Let a=x-1,b=y—-1,c=z-1,d=w,
then
3a+b+c+d=25 wherea,b,c,d>0 (1)
Clearly, 0 <a < 8. Ifa =k, then
b+c+d=25-3. (2)
Number of non-negative integral solutions of Eq. (2)
:I’l+r—lcr
=3+2573k71C25—3k
_ 27—3kC25 = 3kC2

_ (27-3k) (26 - 3k)
2

=3 (3K~ 53k - 234)
2

.. Required number

3 8
=Y (k> - 53k +234)
2k=0

_3 (3 8x9x17
) 6
The number of different ways in which 8 persons can
stand in a raw so that between two particular persons 4
and B there are always two persons, is
(A) 60 (5))
(B) 4! x5!
(C) 15 (4 x5!
(D) None of these

Solution: (A)
The number of selections of 4 persons including 4, B

538§9+234x9) = 1215

considering these four as a group, the number = 6C2 of
arrangement with the other four = 5!.

But in each group of four, number of arrange-
ments = 2! x 2! therefore, the required number of
ways = °C, x 5! x 2! x 21,



32.

33.

34.

3s.
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There are 10 points in a plane of which no three points
are coffinear but 4 points are concyclic. The number of
different circles that can be drawn through atleast 3 of
these points is

(A) 110 (B) 112

Solution: (D)

Since a unique circle can be drawn through three
points, therefore a selection of three points results in
a circle. So, the maximum number of circles using 10
points is 1OC3. Now, out of these 10 points 4 are con-

(C) 116 (D) 117

cyclic, hence 4C3 circles are actually single circle.

<. Required number of circles = '°C; —*Cy + 1=117.

The number of ways in which a committee of 3 ladies
and 4 gentlemen can be appointed from a meeting con-
sisting of 8 ladies and 7 gentlemen, if Mr X refuses to
serve in a committee if Mr'Y is a member is

(A) 1960 (B) 1540

(C) 3240 (D) None of these

Solution: (B)

3 ladies out of 8 can be selected in *C; ways and
4 gentlemen out of 7 in 'C, ways.

Now each way of selecting 3 ladies is associated
with each way of selecting 4 gentlemen.

Hence, the required number of ways

=8y, x7C, =56 x 35 =1960

We now find the number of committees of 3 ladies and
4 gentlemen in which both Mrs X and MrY are mem-
bers. In this case, we can select 2 other ladies from the
remaining 7 in 7C2 ways and 3 other gentlemen from
the remaining 6 in 6C3 ways.

-~. The number of ways in which both Mrs X and
MrY are always included = 'C, x %C; = 21 x 20 = 420.

Hence, the required number of committes in which
Mrs X and MrY do not serve together = 1960 — 420 =
1540.

The number of ways in which a team of eleven players
can be selected from 22 players including 2 of them
and excluding 4 of them is

) "¢, B) "

Solution: (C)

Out of 22 players, 2 are to be included and 4 are to
be excluded. We have to select a team of 11 players.
So the remaining 9 players are to be selected from the
remaining 16 players. This can be done in 16C9 ways.

©) "¢, (D) ¢y

A candidate is required to answer 7 questions out of
12 questions which are divided into two groups each

36.

37.

containing 6 questions. He is not permitted to attempt
more than 5 questions from each group. The number
of ways in which he can choose the 7 questions is

(A) 780 (B) 640

(C) 820 (D) None of these

Solution: (A)

A candidate can attempt 5 questions from group I and
2 from group II or 4 from group I and 3 from group II
or 3 from group I and 4 from group III or 2 from group
I and 5 from group II. This can be done in

6Cs % 0Cy +°C, x °Cy + °Cy x °C, + °C,y x °C
=6x15+15x20+20x15+15%x6
=90 + 300 + 300 + 90 = 780

A boy has 3 Library tickets and 8 books of his inter-
est in the library. Out of these 8, he does not want to
borrow Chemistry part II, unless Chemistry part I is
also borrowed. The number of ways in which he can
choose the three books to be borrowed is

(A) 41 (B) 32

(C) 51 (D) None of these

Solution: (A)

The following are the different possibilities in which

three books can be borrowed:

(i) When Chemistry part II is selected, then
Chemistry part I is also borrowed and the third
book is selected from the remaining 6 books.

(i1) When Chemistry part II is not selected, in this case
he has to select the three books from the remain-
ing 7 books.

First choice can be made in °C, = 6 ways.
Second choice can be made in

7 C,= TX6x%5

I1x2x%x3

Total number of ways in which he can choose the
three books to be borrowed = 6 + 35 =41.

=35 ways

The number of words that can be formed from the
letters a, b, ¢, d, e, f, taken 3 at a time, each word
containing at least one vowel is

(A) 96

(B) 84

(C) 106

(D) None of these

Solution: (A)
The total number of words

=, x*C,+2C,x*C)) 3!
= (12 +4) x 6 = 96.
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38.

39.

40.

In an examination a candidate has to pass in each
of the papers to be successful. It the total number of
ways to fail is 63, how many papers are there in the
examination?
(A) 6
©C) 14

Solution: (A)

Let the number of papers be n.
Total number of ways to fail or pass

"Co+"Ci+"Cy+ ... +"C,=2"

(B) 8
(D) None of these

But there is only one way to pass, i.e., when he fails
in none.

Total number of ways to fail =2" — 1

From question, 2" — 1 = 63;

2'=64=2°
n==6.

The total number of selections from 4 boys and 3 girls
if each selection has to contain at least one boy is
(A) 106 (B) 120
(C) 240 (D) None of these
Solution: (B)
Number of selections of at least one boy from 4 boys

=4C +'C,+C+ =2t -1
Number of selections of any number of girls from
3 girls
=3Cy+°C,+7Cy+7C, =2

. Required number of selections of at least one boy
from 4 boys and 3 girls = (2* - 1)2° = 15 x 8 = 120.

A boat is to be manned by eight men of whom 2 can
only row on bow side and 1 can only row on stroke
side; the number of ways in which the crew can be
arranged is
(A) 4360
(C) 5930

Solution: (B)

First we have to select 2 men for bow side and 3 for
stroke side.
.. The number of selections of the crew for two sides

=0, x°Cy

(B) 5760
(D) None of these

For each selection, there are 4 persons each on both
sides who can be arranged in 4! X 4! ways.
. Required number of arrangements

50,330, x4l xal = X4 1k 24x 24 = 5760

41.

42.

43.

The number of ways in which a mixed doubles game
in tennis can be arranged from 5 married couples, if no
husband and wife play in the same game, is

(A) 46 (B) 54

(C) 60 (D) None of these

Solution: (C)

Let the sides of the game be 4 and B. Given 5 married
couples, i.e., 5 husbands and 5 wives. Now, 2 husbands
for two sides 4 and B can be selected out of 5 =°C, =
10 ways.

After choosing the two husbands their wives are
to be excluded (since no husband and wife play in
the same game). So we are to choose 2 wives out of
remaining 5 — 2 = 3 wives, i.e., °C, = 3 ways.

Again two wives can interchange their sides 4 and
Bin 2! =2 ways.

Therefore, the required number of ways = 10 X 3 X
2 =60.

The number of seven letter words that can be formed
by using the letters of the word SUCCESS so that the
two C are together but no two S are together, is
(A) 24 (B) 36
(C) 54 (D) None of these
Solution: (A)
Considering CC as single object, U, CC, E can be
arranged in 3! ways

X UXCCXE X

Now the three S are to be placed in the four available
places.
Hence required number of ways = 3! - 4C3 =24,

Four boys picked up 30 mangoes. The number of ways in
which they can divide them if all mangoes be identical, is

(A) 5456 (B) 3456

(C) 5462 (D) None of these

Solution: (A)

Clearly, 30 mangoes can be distributed among 4 boys

such that each boy can receive any number of mangoes.
Hence, total number of ways =****"1C, | = 33C3

_ 333231
123

= 5456

TRICK(S) FOR PROBLEM SOLVING

Number of ways of dividing n idential things into r groups, if
blank groups are allowed is

n+r—1
Cr—1




44.

45.

46.
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The number of ways of choosing 10 balls from infinite
white, red, blue and green balls is

(A) 70 (B) 84 (C) 286 (D) 86

Solution: (C)
Coefficient of x'° }

Required ways =
in(l+x +x2+..)*%

4
= Coefficient of x'° in ( ! )
1—-x

= Coefficient of x'* in (1 —x)4

= Coefficient of x'° in

(1+4x —i—ﬁx2 +ﬂx3 +)
2! 3!
= Coefficient of ' in (1 + *Cyx +°Cx* + 6C3x3
+Cpt+ 30’ +7Cab + . B ')
13.12.11

Required number of ways = 13C10 = =286
In a class tournament where the participants were to
play one game with another, two class players fell ill,
having played 3 games each. If the total number of
games played is 84, the number of participants at the
beginning was

(A) 22 (B) 15

©) 17 (D) None of these

Solution: (B)

Suppose the two players did not play at all so that the
remaining (n — 2) players played " _ZCZ matches. Since
these two players played 3 matches each, hence the
total number of matches is

"1, +3+3=84 (given)
(n=2)(n-3)

or ~—2— = —78o0rn’—5n+6=156
1.2
or n?—51—150=0o0r(n—15)(n+10)=0
n=15{n=#-10)

An examination paper, which is divided into two
groups consisting of 3 and 4 questions respectively
carries the note: It is not necessary to answer all the
questions. One question atleast should be answered
from each group. The number of ways can an exam-
inee select the questions is

(A) 22

(B) 105

(©) Py x*P,

D) *cyx*c,

Solution: (B)

Number of ways in which at least one question can be
selected out of 3 are

3 +C+7C, =2 -1=7

Number of ways in which at least one question can be
selected out of 4 are

‘o + G +e+ =2 —1=15
Total number of ways =7 x 15 =105

47. Given 5 different green dyes, 4 different blue dyes and
3 different red dyes, the number of combinations of
dyes that can be chosen by taking atleast one green and
one blue dye is

(A) 248 (B) 120
(C) 3720 (D) 465

Solution: (A)

Number of ways of selecting at least one green dye out
of 5 different green dyes

2O+, +7C+7C, +7Cs =27~ 1

Also, at least one blue dye can be selected out of 4
blue dyes in

o+, e+ =20 -1
Again, 3 different red dyes can be selected in
3C, +°C, +3C, +°Cy = 2° ways
. Required ways = (2° — 1) 2* = 1) 2*) =3720

48. Out of 18 points in a plane no three are in the same
straight line except five points which are collinear. The
number of straight lines that can be formed joining

them is
(A) 143 (B) 144
(C) 153 (D) None of these

Solution: (B)
The number of st. lines

="%C,-(Cc,-1)=144

DERANGEMENT

Rearrangement of objects such that no one goes to its
original place is called derangement.

If ‘n’ things are arranged in a row, the number of
ways in which they can be deranged so that none of them
occupies its original place is

111 1 " 1
1ot ———t (=) — | = ! (1) —
( 120 3 ( )n!) Z;( U
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For example, if 4 letters are taken out of 4 different
envelopes, then the number of ways in which they can be
reinserted in the envelopes so that no letter goes in to its
original envelope

= 4!(1—1+i—i+i)
21 31 4!

=24 1—1+l—l+L =9
2 6 24
Some Useful Results for

Geometrical Problems

1. If n distinct points are given in the plane such that no
three of which are collinear, then the number of line
segments formed = "C,.

If m of these points are collinear (m = 3), then the
number of line segments is ("C, —"C,) + 1.

2. The number of diagonals in an n-sided closed
polygon ="C, — n.

3. If n distinct points are given in the plane such that no
three of which are collinear, then the number of trian-
gles formed ="C;.

If m of these points are collinear (m > 3), then the num-
ber of triangles formed ="C; —"'C;.

4. If n distinct points are given on the circumference of a
circle, then
(a) Number of st. lines ="C,

(b) Number of triangles ="C;
(¢) Number of quadrilaterals = "C, and so on

5. Number of Rectangles and Squares:
(a) Number of rectangles of any size in a square of

n
size n X n is 2 * and number of squares of any

r=1
< 2
size is Zr .
r=1

(b) Number of rectangles of any size in a rectangle of

suenXp(n<pﬁs%§(n+1ﬂp+1)mmnumbﬂ

n
of squares of any size is 2(” +1-r(p+1-r).
r=1
6. If m parallel lines in a plane are intersected by a family
of other n parallel lines. Then, total number of parallel-
ograms so formed is

chz X I’lc2

mn(m —1)(n—1)

ie., 2

SOLVED EXAMPLES

49. The number of diagonals in a polygon of # sides is

(n—3) n(n—1)
N (B)

2 2
© w (D) None of these

Solution: (A)
The number of diagonals + number of sides = number
of selections of two vertices from » vertices
. the number of diagonals. ="C, —n
_nmn-) n*—n-2n _n(n-3)

2 2 2

50. If each of 10 points on a straight line be joined to each
of 10 points on a parallel line then the total number of
triangles that can be formed with the given points as
vertices, i
(A) 860
(©) 920

Solution: (B)

A triangle is formed for each selection of 2 points
from one line and 1 point from the other line.
.. The number of triangles

(B) 900
(D) None of these

— IOC2 % lOCl + IOC1 % IOC2

_10x9 10x9

x10+10x =900

EXPONENT OF PRIME p IN n!

Exponent of a prime p in n! is denoted by E, (n!) and is
given by,

E,(n!)= (%}(ﬁ]{%} +[ﬁ)

where pf<n<ptt!

n .
and (—J denotes the greatest integer less than or
p

equal to —.
p
For example, exponent of 3 in (100)! is

crn-(2)-(2)-(2)2)

=33+ 11+3+1=48
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NUMBER OF DIVISORS

Let N = p/'.p3>.p3* ...pi* where py, py, p3, ... py are dif-

ferent primes and a|, a,, as, ..

1.

Single Option Correct Type

1.

., a; are natural numbers then:

The total number of divisors of N including 1 and N is
=(a;+1)(a,+1)(a;+1)...(aq,+1).

. The total number of divisors of N excluding 1 and N is

=(a;+ D@+ D (az+1) ... (aq,+1)-2.

The total number of divisors of N excluding 1 or N is
=(a+1)(a,+1)(a;+1)...(aq,+1)— 1L

The susm of these divisors is

0 1 2
=(p +p+pp+otp)
0 1 2 A
(py + Py + P35+ 4 DY)

0, 1, .2
(py + Py + D + -+ D)

5.

The number of ways in which N can be resolved as a
product of two factors is

1 .
—(oy +1)(a, +1)...(a, +1), If N is not a perfect square
e 2 k

%[(0{1 +D(o, +1)...(0 +1)+1], If N is a perfect square

6.

The number of ways in which a composite number N
can be resolved into two factors which are relatively
prime (or co-prime) to each other is equal to 2",
where 7 is the number of different factors in N.

EXERCISES

Let y be an element of the set 4 = {1, 2, 3, 5, 6, 10, 15,
30} and x,, x,, x5 be integers such that x,x,x; = y, then
the number of positive integral solutions of x,x,x; =y is
(A) 64 (B) 27

(C) 81 (D) None of these

. If m = number of distinct rational numbers P €

q
(0, 1) such that p, g € {1, 2, 3, 4, 5} and » = number
of mappings from {1, 2, 3} onto {1, 2}, thenm —n is
A) 1 (B) -1
) 0 (D) None of these

. The letters of the word RANDOM are written in all

possible orders and these words are written out as in a
dictionary then the rank of the word RANDOM is

(A) 614  (B) 615  (C) 613 (D) 616

If eight persons are to address a meeting then the num-
ber of ways in which a specified speaker is to speak
before another specified speaker, is

(A) 40320 (B) 2520

(C) 20160 (D) None of these

The number of permutations of letters a, b, ¢, d, e, f, g
so that neither the pattern beg nor cad appears is

7!
®) 213131

(D) None of these

7!
SRNETEY

(C) 4806

10.

. The number of ways of selecting 10 balls from the

unlimited number of red, green, white and yellow
balls, if selection must include 2 red and 3 yellow
balls, is
(A) 36
(©) 112

(B) 56
(D) None of these

. LetA=1{1,2,3,4} and B = {1, 2}. Then, the number

of onto functions from 4 to B is:
(A) 8 (B) 14
©) 12 (D) None of these

. Given five line segments of lengths 2, 3, 4, 5, 6 units.

Then the number of triangles that can be formed by
joining these lines is
(A) °Cy-3

(B) °C; -1
(©) °C;

(D) °Cy-2

. If a represents the number of permutations of (x + 2)

things taken together, b represents the number of per-
mutations of 11 things taken together out of x things,
and c represents the number of permutations of (x — 11)
things taken together so that a = 182bc, then x =

(A) 15 (B) 12 (©) 10 (D) 18

How many different nine digit numbers can be formed
from the number 22 33 55 § 88 by rearranging its dig-
its so that the odd digits occupy even positions?

(A) 16 (B) 36 (C) 60 (D) 180



7.16 Chapter7

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

For a game in which two partners play against two
other partners, six persons are available. If every pos-
sible pair must play with every other possible pair,
then the total number of games played is

(A) 90 (B) 45 (C) 30 (D) 60

A five digit number divisible by 3 is to be formed using
the numerals 0, 1, 2, 3, 4 and 5 without repetition. The
total number of ways this can be done is

(A) 216  (B) 600  (C) 240 (D) 3125

A box contains two white balls, three black balls and
four red balls. The number of ways in which three balls
can be drawn from the box if atleast one black ball is to
be included in the draw, is
(A) 32

(C) 128

(B) 64
(D) None of these

The sum of all the numbers that can be formed with
the digits 2, 3, 4, 5 taken all at a time is

(A) 66666 (B) 84844

(C) 93324 (D) None of these

If the number of ways in which n different things can
be distributed among » persons so that at least one per-
son does not get any thing is 232. Then 7 is equal to
A3 (B) 4

©) 5 (D) None of these

Every body in a room shakes hands with every body
else. The total number of hand shakes is 66. The total
number of persons in the room is

(A) 11 (B) 12 (C) 13 (D) 14
mCr+1 += 2 kCr =

k=m
(A) "C, ®) "*'C,,,
©) "C. (D) None of these

Two straight lines intersect at a point O. Points 4,
A,, ..., A, are taken on one line and points By, B,, ...,
B, on the other. If the point O is not to be used, the
number of triangles that can be drawn using these
points as vertices, is

(A) n(n—1) (B) n(n—1y

©) n*(n=1) (D) 7* (n—1y’

If the letters of the word MOTHER are written in all

possible orders and these words are written out as in a
dictionary, then the rank of the word MOTHER is

(A) 240  (B) 261  (C) 308 (D) 309

The number of divisors a number 38808 can have,
excluding 1 and the number itself is

21.

22,

23.

24.

25.

26.

27.

28.

29.

(A) 70
©) 71

(B) 72
(D) None of these

The number of positive integral solutions of 15 <x, +
X, +x3 <20, is equal to
(A) 785

(C) 1150

(B) 685
(D) None of these

The number of different 7 digit numbers that can be
written using only the three digits 1, 2 and 3 with the
condition that the digit 2 occurs twice in each number is

(A) P2’ B) 'C,2°

(©) 'C,5* (D) None of these
The tensdigitof 1! + 2! + 3!+ ... + 49! is

A) 1 (B) 2 ©) 3 (D) 4

Let S be the set of all functions from the set 4 to the set
A. Ifn(4)=kthen n(S) is
(A) k! B) K

€) 25~1 (@2

There are three coplanar parallel lines. If any p points
are taken on each of the lines, the maximum umber of
triangles with vertices at these points is

(A) 7, B) p (p-1)
© P @p-1) (D) p* (4p-3)

The number of ways in which thirty five apples can
be distributed among 3 boys so that each can have any
number of apples, is
(A) 1332

(C) 333

(B) 666

(D) None of these
The number of non-negative solutions of x| + x, + x5
+, ..., +x, < n (where n is positive integer) is

A) C,—1 ®B) *'c, -1

© ¢, D) *'C, -1
Eleven animals of a circus have to be placed in eleven
cages one in each cage. If 4 of the cages are too small

for 6 of the animals, then the number of ways of cag-
ing the animals is

(A) 304800 (B) 504800
(C) 604800 (D) None of these
If n is even and
"Cy<"C,<"Cy< ... <"C>"Cyy > >"C,
then r =
n n—1
A) — B
(A) 3 (B) 3
n—2 n+2
C C
©) 7 ©) 5



30.

31.

32.

33.

34.

35.

36.

37.

38.
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In a network of railways, a small island has 15 stations.
The number of different types of tickets to be printed
for each class, if every station must have tickets for
other station, is
(A) 230
(©) 340

(B) 210
(D) None of these

The number of ordered pairs (m, n), m,n € {1, 2,...,
50} such that 6" + 9" is a multiple of 5 is

(A) 6250 (B) 1250

(C) 1875 (D) None of these

A set contains (2n + 1) elements. The number of sub-
sets of the set which contain at most n elements is

(A) 2n (B) 2n+l

(C) 22! (D) 2%

There are n concurrent lines and another line parallel

to one of them. The number of different triangles that
will be formed by the (n + 1) lines, is

(n=Dn (n=1)(n-2)
(A —— (B) ——
n(n+1) (n+)(n+2)
© —— D) ————

An n-digit number is a positive number with exactly
n digits. Nine hundred distinct n-digit numbers are to
be formed using only the three digits 2, 5 and 7. The
smallest value of n for which this is possible is

(A) 6 ®) 7 © 8 D) 9

If all permutations of the letters of the word AGAIN are
arranged as in dictionary, the forty ninth word is

(A) NAAGI (B) NAGAI

(C) NAAIG (D) NAIAG

The number of ways of choosing n objects out of
(3n + 1) objects of which n are identical and (2n + 1)
are distinct, is
(A) 2211

(C) 2" -1

(B) 22n+1
(D) None of these

In a group of boys, two boys are brothers and in this
group 6 more boys are there. In how many ways they
can sit if the brothers are not to sit along with each
other

(A) 4820
(C) 2830

(B) 1410
(D) None of these

If 20% of three subsets (i.e., subsets containing exactly
three elements) of the set 4 = {a,, a,,..., a,} contain
a,, then the value of n is
(A) 15 (B) 16

©) 17 (©) 18

39.

40.

41.

42.

43.

44.

4s.

46.

47.

The number of two digit numbers which are of the
form xy with y < x are given by
(A) 45
©) 17

(B) 55
(D) None of these

A crocodile is known to have not more than 68 teeth.
The total number of crocodiles with different set of
teeth is
(A) 68 (D) 68%

(B) 68! (C) 16"

For x € R, let [x] denotes the greatest integer < x, then
the value of

(-3

1 99).
| —=— = is
3 100

(A) =100 (B) —123 (C) -135 (D) -153

The total number of ways in which a beggar can be
given at least one rupee from four 25 p. coins, three
50 p. coins and 2 one rupee coins is

(A) 54 (B) 53 (C) 51 (D) 48

A student is allowed to select atmost 7 books from a
collection of (2n + 1) books. If the total number of
ways in which he can select books is 63, then n =

(A) 4 (B) 3 © 7 (D) 8

How many different nine digit numbers can be formed
from the number 223355888 by rearranging its digits
so that the odd digits occupy even positions?

(A) 16 (B) 36 (C) 60 (D) 180

In a certain test there are n questions. In this test 2k
students gave wrong answers to at least (n — k) ques-
tions, where £ =0, 1, 2,..., n. If the total number of
wrong answers is 4095, then value of 7 is

(A) 11 (B) 12 ©) 13 (D) 15

The number of permutations of the letters a, b, ¢, d
such that b does not follow a, ¢ does not follow 5, and
d does not follow c, is

(A) 12 (B) 14 ©) 13 (D) 11

m
IfS= Y ""Cy, then
r=0

(A) §+"Cppy =""Cpy
(B) $+"Cy = n+m+lck+1
(C) S+"C,=""C,

(D) None of these
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48.

49.

50.

51.

52.

53.

54.

The number of ways of dividing 15 men and 15
women into 15 couples, each consisting of a man and
a woman, 1S
(A) 1240
(C) 1820

(B) 1840
(D) 2005

Suman writes letters to his five friends. The number of
ways can be letters be placed in the envelopes so that
atleast two of them are in the wrong envelopes are

(A) 119 (B) 120

(C) 125 (D) None of these

Statement 1: The number of ways of distributing 10

identical balls in 4 distinct boxes such that no box is

empty is 9C3.

Statement 2: The number of ways of choosing any 3

places from 9 different places is 9C3.

(A) Statement 1 is false, Statement 2 is true

(B) Statement 1 istrue, Statement 2, is true; Statement 2
is the correct explanation for Statement 1

(C) Statement 1 istrue; Statement 2 is true; Statement 2
is not as correct explanation for Statement 1

(D) Statement 1 is true, Statement 2 is false

Assuming the balls to be identical except for differ-
ence 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

(A) 880 (B) 629 (C) 630 (D) 879
The number of 4-digit numbers with distinct digits is
(A) 504 (B) 4536

(C) 4634 (D) 5040

In a shop there are five types of ice-creams available.
A child buys six ice-creams.

Statement 1: The number of different ways the child

can buy the six ice-creams is '°Cs.

Statement 2: The number of different ways the child

can buy the six ice-creams is equal to the number of

different ways of arranging 6 4’s and 4 B’s in a row.

(A) Statement 1 is false, Statement 2 is true

(B) Statement 1 is true, Statement 2 is true, Statement 2
is a correct explanation for Statement 1

(C) Statement 1 istrue, Statement 2 is true; Statement 2
is not a correct explanation for Statement 1

(D) Statement 1 is true, Statement 2 is false

How many different words can be formed by jumbling
the letters in the word MISSISSIPPI in which no two S
are adjacent?

A 8-°c,-'c,
©6-8-'C,

B) 6-7-°C,
D) 7-°c,-c,

S5S.

56.

57.

58.

59.

60.

61.

62.

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

(A) less than 500

(B) atleast 500 but less than 750
(C) atleast 750 but less than 1000
(D) atleast 1000

One ticket is selected at random from 50 tickets num-

bered 00, 01, 02, ..., 49. Then the probability that the

sum of the digits on the selected ticket is 8, given that

the product of these digits is zero, equals
1 1 5 1

(A) 1 (B) 2 ©) 1 D) 50

In a certain test, g; students gave wrong answers to at

least i questions where i = 1, 2, 3, ..., k. No student

gave more than & wrong answers. The total number of

wrong answers given is

(A) aj+a,+...+aq

B) ay+a,+... +a_,

©) a+ay+...+a,,

(D) None of these

A gentleman invites 13 guests to a dinner and places
8 of them at one table and remaining 5 at the other,
the tables being round. The number of ways he can
arrange the guests is

i . (LI !
(A) 20 (B) 9! © 20 (D) 20
There are stalls for 10 animals in a ship. The number
of ways the shipload can be made if there are cows,
calves and horses to be transported, animals of each
kind being not less than 10, is
(A) 59049
(C) 69049

(B) 49049
(D) None of these

In an examination a candidate has to pass in each of the
papers to be successful. If the total number of ways to
fail is 63, how many papers are there in the examination?
(A) 6 (B) 8

(C) 14 (D) None of these

If A denotes the property that two elements of 4 = {1,
5,9, 13 ...,1093} add up to 1094, then the maximum
number of elements in 4 can be

(A) 126  (B) 136 (C) 137 (D) 138
2 2 10Cj JC, is equal to

0<i<;j<10

(A) 3'° B) 3"-1 (C) 2" (D) 2°-1



63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

If eight persons are to address a meeting then the
number of ways in which a specified speaker is to
speak before another specified speaker, is

(A) 40320 (B) 2520

(C) 20160 (D) None of these

The number of permutations of letters @, b, ¢, d, e, f, g
so that neither the pattern beg nor cad appears is

7! 7!
) 313! ®) 21313!
(C) 4806 (D) None of these

The sum of all the numbers that can be formed with
the digits 2, 3, 4, 5 taken all at a time is

(A) 66666 (B) 84844

(C) 93324 (D) None of these

Two straight lines intersect at a point O. Points 4,
A,, ..., A, are taken on one line and points By, B,, ...,
B, on the other. If the point O is not to be used, the
number of triangles that can be drawn using these
points as vertices, is

(A) n(n—1) B) n(n—1)°
(C) n* (n—1) (D) n*(n—1)>

If the letters of the word MOTHER are written in all
possible orders and these words are written out as in a
dictionary, then the rank of the word MOTHER is

(A) 240  (B) 261  (C) 308 (D) 309

The number of divisors a number 38808 can have,
excluding 1 and the number itself is

(A) 70 (B) 72

(C) 71 (D) None of these

The number of different 7 digit numbers that can be
written using only the three digits 1, 2 and 3 with the
condition that the digit 2 occurs twice in each number is

(A) P2 B) 'G2’
©) 7C255 (D) None of these

There are 10 points in a plane of which no three points
are collinear and 4 points are concyclic. The number
of different circles that can be drawn through at least 3
of these points is
(A) 116
©) 117

(B) 120
(D) None of these

A set contains (2n + 1) elements. The number of sub-
sets of the set which contains at most # elements is

(A) 2n (B) 2n+1 (C) 22n—l (D) 22n

If all permutations of the letters of the word AGAIN are
arranged as in dictionary, the forty-ninth word is

73.

74.

75.

76.

77.

78.

79.

80.

Permutations and Combinations 7.19
(A) NAAGI (B) NAGAI
(C) NAAIG (D) NAIAG

The number of ways of choosing n objects out of
(3n + 1) objects of which n are identical and (2n + 1)
are distinct, is
(A) 22n

(C) 2"~ 1

(B) 22n+1
(D) None of these

If 20% of three subsets (i.e., subsets containing
exactly three elements) of the set 4 = {a,, a,, ..., a,}
contain a,, then the value of n is

(A) 15 (B) 16 ©) 17 (©) 18

For x € R, let [x] denotes the greatest integer < x, then
the value of

3l

(A) =100 (B) —123  (C) -135 (D) -153

The total number of ways in which a beggar can be
given at least one rupee from four 25 p. coins, three
50 p. coins and 2 one rupee coins is

(A) 54 (B) 53 (©) 51 (D) 48

In a certain test there are n questions. In this test 2k stu-
dents gave wrong answers to at least (n — k) questions,

where k=0, 1, 2, ..., n. If the total number of wrong
answers is 4095, then value of » is
(A) 11 (B) 12 (C) 13 (D) 15

The number of permutations of the letters a, b, ¢, d
such that b does not follow a, ¢ does not follow b, and
d does not follow c, is
(A) 12 (B) 14 (C) 13 (D) 11
m

IfS= Y "Cy, then

r=0
(A) §+"Cpy =""Cpy
(B) S+ an+1 = n+m+1Ck+l
(C) S+ an _ n+ka
(D) None of these

If the number of ways in which » different things can
be distributed among » persons so that at least one per-
son does not get any thing is 232. Then, # is equal to
A) 3 (B) 4

©) 5 (D) None of these
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81.

82.

83.

84.

85.

86.

87.

88.

89.

If m = number of distinct rational numbers £ e 0, 1)

such that p, ¢ € {1, 2, 3, 4, 5} and » = number of
mappings from {1, 2, 3} onto {1, 2}, then m —n is
A) 1 B) -1

<) 0 (D) None of these

Let y be an element of the set 4 = {1, 2, 3, 5, 6, 10, 15,
30} and x,, x,, x5 be integers such that x,x,x; =y, then
the number of positive integral solutions of xx,x; =
yis

(A) 64
(©) 81

(B) 27
(D) None of these

Given 5 different green dyes, 4 different blue dyes and
3 different red dyes, the number of combinations of
dyes that can be chosen by taking at least one green
and one blue dye is

(A) 248 (B) 120

(C) 3720 (D) 465

Number of points having position vector ai + b}' + ck,
where a, b, c € {1, 2, 3,4, 5} such that 2 + 3P+ 5¢s
divisible by 4 is

(A) 140 (B) 70
(C) 100 (D) None of these
"C (0 < r < 2n) is greatest when r is equal to
n n+1
A) — B
(A) > (B) >
(C) r=n (D) None of these

The number of even numbers greater than 100 that
can be formed by the digits 0, 1, 2, 3 (no digit being
repeated) is
(A) 20
(€) 40

(B) 30
(D) None of these

The number of positive numbers less than 1000 and
divisible by 5 (no digit being repeated) is

(A) 150 (B) 154

(C) 166 (D) None of these

In a certain city, all telephone numbers have six digits,
the first two digits always being 41 or 42 or 46 or 62
or 64. The number of telephone numbers having all six
digits distinct is
(A) 8400
(C) 9200

(B) 7200
(D) None of these

The total number of ways of selecting five letters from
the letters of the word INDEPENDENT, is

(A) 4200 (B) 3320

(C) 3840 (D) None of these

90.

91.

92.

93.

94.

95.

96.

97.

98.

The sum of five digit numbers which can be formed
with the digits 3, 4, 5, 6, 7 using each digit only once
in each arrangement, is
(A) 5666600
(C) 7666600

(B) 6666600
(D) None of these

The sum of all the numbers that can be formed by
writing all the digits 3, 2, 3, 4 only once is

(A) 39996 (B) 49996

(C) 57776 (D) None of these

The sum of all numbers greater than 10000 formed by
using the digits 1, 3, 5, 7, 9, no digit being repeated in
any number, is
(A) 4666600
(C) 6666600

(B) 5666600
(D) None of these

The sum of all numbers greater than 1000 formed by
using the digits 0, 1, 2, 3, no digit being repeated in
any number, is
(A) 38664
(C) 586064

(B) 486064
(D) None of these

The number of four digit numbers that can be formed
from the digits 0, 1, 2, 3, 4, 5 with at least one digit
repeated is
(A) 420
(©) 780

(B) 560
(D) None of these

The number of odd numbers lying between 40000 and
70000 that can be made from the digits 0, 1, 2, 4, 5, 7
if digits can be repeated in the same number is

(A) 864 (B) 932

(C) 766 (D) None of these

A table has provision for 7 seats, 4 being on one side
facing the window and 3 being on the opposite side.
The number of ways in which 7 people can be seated
at the table if 2 people, X and Y, must sit on the same
side, is

(A) 3260
(C) 3350

(B) 2160
(D) None of these

There are four oranges, five apples and six mangoes in
a fruit basket. The number of ways in which a person
can make a selection of fruits among the fruits in the
basket, is

(A) 210 (B) 330

(C) 209 (D) None of these
The number of zeros at the end of 100! is

(A) 36 (B) 18

(C) 24 (D) None of these



99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

The largest integer n such that 33! is divisible by 2" is
(A) 30 (B) 31
(C) 32 (D) None of these

The number of non-negative integral solutions of x; +
Xy +x3+4x,=201s

(A) 436 (B) 536

(C) 602 (D) None of these
The product of r consecutive positive integers is
divisible by

(A) 7! B) (r—1)!

©) (r+ 1) (D) None of these
The number of ordered triplets of positive integers

which are solutions of the equation x + y 4+ z =100 is
(A) 5081 (B) 6005
(C) 4851 (D) None of these

The number of words that can be formed, with the
letters of the work ‘Pataliputra’ without changing the
relative order of the vowels and consonants, is

(A) 3600 (B) 4200
(C) 3680 (D) None of these
On a new year day every student of a class sends a

card to every other student. The postman delivers 600
cards. The number of students in the class are

(A) 42 (B) 34
(C) 25 (D) None of these
For any positive integers m, n (with n = m), let

and (3) ="C,p then (3)+ (27 ) (224t (1) =

@ ()
© (.4)

The number of 7 digit numbers the sum of whose
digits is even, is

®) ()
(D) None of these

(A) 35%x10° (B) 45x 10’
(C) 50%10° (D) None of these
The number of ways of choosing m coupons out of an

unlimited number of coupons bearing the letters 4, B
and C so that they cannot be used to spell the word
BAC, is

(A) 3Q2"-1)
C) 32"+

B) 32" '-1
(D) None of these

Six X’s have to be placed in squares of
the figure given below, such that each
row contains at least one X. The number | |
of different ways in which this can be
done is

109.

110.

111.

112.

113.

114.

115.

116.

117.
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(A) 26 (B) 28
(C) 18 (D) None of these

The number of ways in which 16 identical things can
be distributed among 4 persons if each person gets at
least 3 things, is
(A) 33
(©) 38

(B) 35
(D) None of these

The number of ways in which 30 marks can be alloted
to 8 questions if each question carries at least 2 marks, is
(A) 115280 (B) 117280

(C) 116280 (D) None of these

In an examination the maximum marks for each of
the three papers are 50 each. Maximum marks for the
fourth paper are 100. The number of ways in which
the candidate can score 60% marks in aggregate is

(A) 110256 (B) 110456
(C) 110556 (D) None of these

The number of integers between 1 and 1000000 that
have the sum of the digits 18, is

(A) 25927 (B) 25827

(C) 24927 (D) None of these

The number of non-negative integral solutions to the
system of equations x + y +z+u+¢=20and x + y +
z=51s

(A) 336
(C) 246

(B) 346
(D) None of these

The number of positive integral solutions of the
inequality 3x +y +z <30, is
(A) 1115
(C) 1315

(B) 1215
(D) None of these

In a city no person has identical set of teeth and
there is no person without a tooth. Also, no person
has more than 32 teeth. If we disregard the shape and
size of tooth and consider only the positioning of the
teeth, then the maximum population of the city is
(A) 2% (B) 2* -1

(€) 22 +1 (D) None of these

Eleven scientists are working on a secret project.
They wish to lock up the documents in a cabinet such
that cabinet can be opened if six or more scientists are
present. Then, the smallest number of locks needed is
(A) 460 (B) 461

(C) 462 (D) None of these

The number of numbers greater than 10° that can be
formed using the digits of the number 2334203, if all
the digits of the given number must be used, is
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118.

119.

120.

More than One Option Correct Type

125.

126.

127.

128.

(A) 360
(B) 420
(C) 260
(D) None of these

If ‘n’is an integer between 0 and 21, then the mini-
mum value of n! (21 —n)! is

(A) 912! (B) 10! 11!

(C) 20! (D) 21!

In how many ways can 20 oranges be given to four
children if each child should get at least one orange?
(A) 869 (B) 969

(C) 973 (D) None of these
The total number of 5-digit numbers of different dig-

its in which the digit in the middle is the largest is
9 9
@ Y("n-""R)  ® YA
n=4 n=4

9
©) 2 " p, (D) None of these
n=4

121.

122.

123.

124.

(A) 13

A train is going from Delhi to Indore, stops at nine
intermediate stations. Six persons enter the train
during the journey with six different tickets. The num-
ber of different sets of tickets possessed by them is
(A) *°C (B) *Cq

(©) ¥¢, (D) None of these

An n-digit number is a positive number with exactly
n digits. Nine hundred distinct #-digit numbers are to
be formed using only the three digits 2, 5 and 7. The
smallest value of n for which this is possible is

(A) 5 (B) 6 ©) 7 (D) 8

If a, b, ¢ are three natural numbers in A.P. such that
a+ b+ c =21, then the possible number of values of
a, b, cis

(B) 14

(C) 15 (D) 16

The number of ways in which a mixed doubles game
can be arranged from amongst n couples such that no
husband and wife play in the same game, is

(A) "P,

®)"C, () %"m (D) %"q

There are 10 points in a plane, no three of which
are in the same straight line excepting 4, which are
collinear. Then, number of

(A) straight lines formed by joining them is 40
(B) triangles formed by joining them is 116
(C) straight lines formed by joining them is 45
(D) triangles formed by joining them is 120

If N is the number of positive integral solutions of
Xy X, X3 x4 ="770. Then,

(A) N is divisible by 4 distinct primes

(B) Nis a perfect square

(C) Nis a perfect 4th power

(D) Nis a perfect 8th power

1 1 1 2
Let E=|—-+—|+|-+—|+...+ up to 50 terms,
3 50 3 50

then

(A) E is divisible by exactly 2 primes
(B) Eis prime

(C) E=30

(D) E<35

The number of ways in which three numbers in A.P.
can be selected from 1,2, 3, ..., nis

129.

130.

131.

n(n—2)

(A) , when 7 is even

(B) i(n —1)?, when n is odd

n(n—-2)
2
None of these

, when 7 is even

©
(D)

Let N denotes, the greatest number of points in which
n straight lines and # circles intersect. Then,

(A) n/(N-"C,)

(B) m/(N~"P,)

(C) N—"C, is an even integer

(D) N-"C,-"P, is an even integer

If n < p <2n and p is prime and N = *'C,, then

(A) p/N  (B) p does not divide N
(C) p/N (D) p* does not divide N

If n objects are arranged in a row, the number of ways
of selecting three of these objects so that no two adja-
cent objects are selected, is
(A) "¢
©) "¢,

(B) ”jcn,s
D) "7C,
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132. If"C,_, = (K¥* - 8) (""'C,), then k belongs to
(A) [-3,-2~2] (B) [-3,-232)
(©) [2v2,3] (D) (22,3]

Passage Based Questions

133. The number of non-negative integral solutions of
X, +x, + x5 +x, < n (where n is a positive integer) is
(A) n+4C (B) n+4C4

(C) n+3C3 (D) n+3 Cn

Passage 1

There are five different boxes and seven different balls. All
the seven balls are to be distributed in the five boxes placed
in a row so that any box can receive any number of balls.

134. In how many ways can these balls be distributed so
that no box is empty?
(A) 71
(C) 1775

(B) 16800
(D) None of these

135. Suppose, all the balls are identical, then in how many
ways can all these balls be distributed into these
boxes?
(A) 110  (B) 220

(C) 330 (D) 1440

136. In how many ways can these balls be distributed
so that box 2 and box 4 contain only 1 and 2 balls,

respectively?
(A) 5522 (B) 8505
(C) 2305 (D) None of these

137. In how many ways can these balls be distributed into
these boxes if ball 2 can be put into either box 2 or
box 4?

(A) 12360 (B) 31250 (C) 13490 (D) 31526

138. In how many ways can these balls be distributed such
that no box is empty and ball 2 and ball 4 cannot be
put in the same box?

(A) 1200 (B) 15000
(C) 3800 (D) None of these
Passage 2

There are three pots and four coins. All these coins are to
be distributed into these pots where any pot can contain any
number of coins.

139. In how many ways all these coins can be distributed if
all coins are identical but all pots are different?

(A) 15 (B) 16 (C) 17 (D) 81

140. In how many ways all these coins can be distributed if
all coins are different but all pots are identical?
(A) 14 (B) 21
(C) 27 (D) None of these

141. In how many ways all these coins can be distributed
such that no pot is empty if all coins are different but
all pots are identical?
(A) 16 B) 6

(C) 42 (D) 21

142. In how many ways all these coins can be distributed
such that no pot is empty if all coins are identical but
all pots are different?
(A) 6 B) 3

©) 9 (D) 27

143. In how many ways all these coins can be distributed if
all coins are identical and two pots are also identical?

(A) 1 (B) 10 ©) 9 (D) 11

144. In how many ways all these coins can be distributed
if out of 4 coins 2 coins are identical and all pots are

different?

(A) 45 (B) 27

(C) 54 (D) None of these
Passage 3

In the World Cup, the tournament is arranged as per the
following rules:

In the beginning, 16 teams are taken and divided
into 2 groups of 8 teams each. Teams of each group play
a match against each other in the same group. From each
group, 4 top teams qualify for the next round.

In the next round, two teams play each other in each
group and the losing team goes out of the tournament.
Then, four winning teams play for semifinal round and
finally there is one final. The rules of the tournament are
such that every match can result only in a win or a loss and
not in a tie.

145. The total number of matches played in the tourna-
ment is
(A) 51 (B) 64

(C) 63 (D) 52

146. The maximum number of matches that a team going
out of the tournament in the first round can win is
A) 1 (B) 2 © 3 (D) 4

147. The minimum number of matches that a team must

win in order to qualify for the second round is
(A) 4 (B) 5 © 6 (D) 7
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148. Which of the following statements about a team
which has already qualified for the second round is
true?

To win the world Cup

Match the Column Type

(A) it has to win exactly 14 matches
(B) it has to win exactly 5 matches
(C) it has to win exactly 4 matches
(D) it has to win exactly 3 matches

(A) Assertion(A) is True and Reason(R) is
True; Reason(R) is a correct explanation for
Assertion(A)

(B) Assertion(A) is True, Reason(R) is True;
Reason(R) is not a correct explanation for
Assertion(A)

149. () Ifnisevenand"Co<  (C) g

Column-I Column-II "G <"G<.. <G>

(I) The sum of the digits in the  (A) 286 Crt > e >7C, then
unit’s place of all the numbers r=e (n=3)
formed with the help of 3, 4, 5, (IV) There are n concurrent (D) nn
6 taken all at a time is... lines and another line 2
(II) The number of ways in whicha (B) 108 parallel to one of them.
committee of 5 can be chosen The number of different
from 10 candidates so as to triangles that will be
exclude the youngest if it fprmefl by the (n + 1)
includes the oldest, is... lines, is...

(IIT) The number of divisors of 9600 (C) 196 151.
including 1 and 9600 are...

(IV) The number of ways of (D) 48 CO]“T?Z-I — Column-II
choosing 10 balls from infinite @ n—ZCV +2.7°C _+ (A) n+3
white, red, blue and green balls C o=
is... u

an "C,. + . "C =... ®) "*'c.,,
150. k=m
n n n(nr B 1)
Column-I Column-I1 am f*c,_,+3-"C,_,.,+3- (C) e
() The number of diagonals (A) 2"C, — 1 "C, .+ "C, ,.3="C, n=
in a polygon of n sides thenx=...
is... (IV) The total number of (D) "C,
_ - tati f n different
(IT) The number of non- (B) —(n D(n=2) plfrmu Gonne el Een
. . 2 things taken not more than
negative solutions of . .
r at a time, when each thing
X;+Xx,+x3+...+x, <
. L may be repeated any number
n (where n is a positive - :
i s of times is...
integer) is...
Assertion-Reason Type
Instructions: /n the following questions an Assertion (4) is (C) Assertion(A) is True, Reason(R) is False
given followed by a Reason (R). Mark your responses from (D) Assertion(A) is False, Reason(R) is True
the following options: 152. Assertion: In an examination consisting of 9 papers, a

candidate has to pass in more papers than the numbers
of papers in which he fails in order to be successful.
The number of ways in which he can be unsuccessful
is 256.

Reason: "C,+"C, +"C,+ ... +"C,=2"



Previous Year’s Questions

153.

154.

155.

156.

157.

158.

159.

160.
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A student is to answer 10 out of 13 questions in an
examination such that he must choose at least 4 from
the first five questions. The number of choices avail-

able to him is [2003]
(A) 140 (B) 196
(C) 280 (D) 346

If"C, denotes the number of combinations of n things
taken 7 at a time, then the expression "C, , | +"C,_+
2 x"C, equals [2003]

(A) ""2C, (B) ""*C,.,

© ""'c, (D) "*'C,y,

How many ways are there to arrange the letters in
the word GARDEN with the vowels in alphabetical
order? [2004]
(A) 120 (B) 480

(C) 360 (D) 240

The number of ways of distributing 8 identical balls
in 3 distinct boxes so that none of the boxes is empty

is [2004]
(A) 5 (B) °Cy
() 3% (D) 21
If the letters of word SACHIN are arranged in all

possible ways and these words are written out as in
dictionary, then the word SACHIN appears at serial

number [2005]
(A) 601 (B) 600
(C) 603 (D) 602

At an election, a voter may vote for any number of
candidates, not greater than the number to be elected.
There are 10 candidates and 4 are of be elected. If a
voter votes for at least one candidate, then the number

of ways in which he can vote is [2006]
(A) 5040 (B) 6210
(C) 385 (D) 1110
How many different words can be formed by jum-

bling the letters in the word MISSISSIPPI in which
no two S are adjacent? [2008]

(A) 8-°c,-c,
©) 6-8-C,

B) 6-7-°C,
D) 7-°c,-c,

From 6 different novels and 3 different dictionar-
ies, 4 novels and 1 dictionary are to be selected and
arranged in a row on the shelf so that the dictionary
is always in the middle. Then the number of such
arrangements is [2009]

161.

162.

163.

164.

165.

166.

(A) less than 500

(B) at least 500 but less than 750
(C) at least 750 but less than 1000
(D) at least 1000

There are two urns. Urn [ has 3 distinct red balls and
Urn II has 9 distinct blue balls. From each urn two
balls are taken out at random and then transferred to
the other. The number of ways in which this can be

done is [2010]
(A) 36 (B) 66
(C) 108 (D) 3

Statement-1: The number of ways of distributing 10
identical balls in 4 distinct boxes such that no box is
empty is 9C3 [2011]
Statement-2: The number of ways of choosing any 3
places from 9 different places is 9C3,.

(A) Statement-1 is true, Statement-2 1is true;
Statement-2 is not a correct explanation for
Statement- 1

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

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

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

Assuming the balls to be identical except for differ-
ence in colors, the number of ways in which one or
more balls can be selected from 10 white, 9 green and

7 black balls is [2012]
(A) 830 (B) 629
(C) 630 (D) 879

Let 7, 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 n is [2013]
(A) 5 (B) 10
) 8 (D) 7

The number of integers greater than 6,000 that can
be formed, using the digits 3, 5, 6, 7 and 8, without

repetition, is: [2015]
(A) 192 (B) 120
(C) 72 (D) 216

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: [2016]
(A) 58" (B) 46"
(C) 59" (D) 52
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ANSWER KEYS

Single Option Correct Type

.L(AA) 2.(D) 3.(A) 4(C 5 6B 7.(B)  8(A) 9B 10. (C)
11. (B) 12.(A) 13.(B) 14.(C) 15.(B) 16.(B) 17.(B) 18.(C) 19. (D) 20. (A)
21. (B) 22.(B) 23.(A) 24.(B) 25.(D) 26.(C) 27.(A) 28.(C) 29.(A) 30.(B)
31. B) 32. (D) 33.(B) 34.(B) 35 (A) 36.(A) 37.(D) 38 (A) 39.(A) 40. (C)
41. (C) 42. (A) 43.(B) 44.(C) 45.(B) 46. (D) 47. (B) 48. (A) 49. (B)  50. (C)
51. (D) 52.(B) 53.(A) 54.(D) 55.(D) 56.(A) 57.(A) 58.(D) 59.(A) 60. (A)
61. (C) 62. (A) 63.(C) 64.(C) 65 (C) 66.(C) 67.(D) 68.(A) 69.(B) 70. (C)
71. (D) 72. (A) 73.(A) 74.(A) 75.(C) 76.(A) 77.(B) 78.(D) 79.(B) 80. (B)
81. (D) 82.(A) 83.(C) 84.(B) 85 (C) 8. (A) 87.(B) 88 (A) 89.(B) 90. (B)
91. (A) 92.(C) 93.(A) 94.(C) 95.(A) 96. (B) 97.(C) 98.(C) 99.(B) 100. (B)

101. (A) 102. (C) 103. (A) 104. (C) 105. (B) 106. (B) 107. (A) 108. (A) 109. (B) 110. (C)

111. (C) 112. (A) 113. (A) 114. (B) 115. (B) 116. (C) 117. (A) 118. (B) 119. (B) 120. (A)

121. (C) 122. (C) 123. (A) 124. (C)

More than One Option Correct Type

125. (A) and (B) 126. (B), (C)and (D) 127. (B) and (D) 128. (A) and (B) 129. (A), (C) and (D)
130. (A) and (D) 131. (A) and (B) 132. (B) and (D) 133. (A) and (B)

Passage Based Questions

134. (B) 135. (C) 136. (B) 137. (B) 138. (B) 139. (A) 140. (A) 141. (B) 142. (B) 143. (O)
144. (C) 145. (C) 146. (C) 147. (A) 148. (D)

Match the Column Type

149. (I) - (B); (Il) — (C); (III) = (D); (IV) — (A)

150. (I) - (D); (II) — (A); (III) — (C); (IV) — (B)

151. (I) - (D); (II) — (B); (IIl) — (A); (IV) = (C)

Assertion-Reason Type

152. (A)

Previous Year's Questions

153. (B) 154. (B) 155. (C) 156. (D) 157. (A) 158. (C) 159. (D) 160. (D) 161. (C) 162. (D)
163. (D) 164. (A) 165. (A) 166. (A)
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HINTS AND SOLUTIONS

Single Option Correct Type

1.

Number of solutions of the given equation is the same as the
number of solutions of the equation
X1X5x3%, =30=2X3 X5
Here, x, is there because if x;x,x; = 15, then x, = 2 and if
X1X,x3 =5, then x, = 6 etc.
X4 is in fact a dummy variable.
Each of 2, 3 and 5 will be a factor of exactly one of x|, x,, X3,
X, in 4 ways.
.. Required number = 4% =64
The correct option is (D)
Now,n=2372:6
Also,m=4+3+2+1-1=9 (asgzl)
m—-n=3 42
The correct option is (D)
A D M N O R (in order)
Number of words beginning with
= 5!

= 5!
= 5!

= 3!
_ _ = 3!
D M O = 1
D O M = 1

AR A RO ZZO >
Il
i

> > > |
zZzz 0!
|

. Rank of word RANDOM = 614
The correct option is (D)

Let 4, B be the corresponding speakers. Without any restric-
tion the eight persons can be arranged among themselves in
8! ways, but the number of ways in which 4 speaks before
B and the number of ways in which B speaks before 4 make
up 8!. Also number of ways in which 4 speaks before B
is exactly same as the number of ways in which B speaks
before A. !
the required number of ways = — (8!) =20160.
The correct option is (C)
Total number of permutations = 7!
Let A be the property that ‘beg’ occurs.
B be the property that cad occurs.
Number of permutations with 4 = 5!
= that of with B and n (4 N B) = 3!
n(AuB)=5+5!-31=234
Required number = 7! — 234 = 4806
The correct option is (C)

10.

11.

12.

. Number of 10 balls selections

= coefficient of x'* in (* + x> + ..) (1 +x+x>+..) (1 +x +
x2+...) (x3 +xt +...)

= coefficient of x° in (1+x +x2+...)4

= coefficient of x° in (1 —x)*

=@+3"De, =8¢, = 56 ways.

The correct option is (B)

. Since each element of 4 can be associated with elements of

8 in two ways, therefore the total number of functions from
Ato Bis2x2x2x2=16. Out of these functions, the func-
tions which are not onto are f(x) =1, Vxe€ Aand f(x) =2 V
x € A. Thus, the number of onto functions = 16 — 2 = 14.

The correct option is (B)

. We know that in any trinagle the sum of two sides is always

greater than the third side.
The triangle will not be formed if we select segments of
lengths (2, 3, 5), (2, 3, 6) or (2, 4, 6).
Hence number of triangles formed = °C; — 3.
The correct option is (A)
a :x+2px+2’ b="Py, C:Hlprn
x!

= b= ——  c=(x— !
= a=x+2),b (x—ll)!’c (x—11)!
Now, a =182 bc \
x!
= +2)!=182 ———— (x-11)!
(x+2) Gl (x—11)

= (x+2) @+ Dx!=182x!
= x+2)(x+1)=182=14x13
= x+1=13
x=12
The correct option is (B)

The four digits 3, 3, 5, 5, can be arranged at four even places
|
in % = 6 ways and the remaining digits viz., 2, 2, 8, 8, 8

. 5!
can be arranged at the five odd places in O =10 ways.
Thus, the number of possible arrangements i's (6) (10) = 60.

The correct option is (C)

For one game four persons are required. This can be done

in °C, = 15 ways. Once a set of four persons are selected,
4

number of games possible will be % =3 games.

Total number of possible games =3 x 15 =45.
The correct option is (B)
We know that a number is divisible by 3 if the sum of its
digits is divisible by 3.
Now the sum of the digits 1, 2, 3, 4 and 5 is 15, which is
divisible by 3.
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13.

14.

15.

16.

All the five digit numbers formed by the digits 1, 2, 3, 4,
5 are divisible by 3 and their number = 5! = 120.

When we include 0, the four other digits whose sum is divis-
ible by 3 are 1, 2,4 and 5.

The number of numbers in this case
=4x41=4x24=96.
Hence the required number of numbers
=120+96=216
The correct option is (A)

The number of ways of selecting 3 balls out of total 9
(2 white, 3 black, 4 red balls) is 9C3

Ix8x7

6
The number of ways of selecting 3 balls out of non-black six
balls is °C,

ie., =84

6x8x4 -2
3x2x1

Therefore, the number of ways of selecting 3 balls out of
9 balls so as to include atleast one black ball = 84 — 20 = 64.

The correct option is (B)

ie.,

The total number of numbers that can be formed with the
digits 2, 3, 4, 5 taken all at a time = 4P4 =4! =24, Consider
the digit in the unit’s place in all these numbers. Each of the
digits 2, 3, 4, 5 occurs in 3! = 6 times in the unit’s place

total for the digits in the unit’s place

=2+3+4+5)6=84

Since each of the digits 2, 3, 4, 5 occurs 6 times in any one
of the remaining places

the required total

=84 (1+10+10*+10%) =84 (1111) = 93324.

The correct option is (C)
Total number of ways = n"

Number of ways so that each person gets at least one thing
(here exactly one thing) = n!

Given, n" —n! =232
1'—11=0,22-21=2,3"-31=21,4*41=232
n=4
The correct option is (C)
Let total number of persons be n.
Since two persons shake hands,
so number of ways of shaking hands ="C,.
According to question, we have "C, = 66
n! 66 or n(n—l)(n—Z)!=66
(n=2)!2! (n—-2)12x1
or n’-n=1320rn’—n—-132=0
or n—12n+11n—-132=0
or n(n—12)+11(n-12)=0 = n=-11orl12
But, n =-11 is not possible.
n=12.
The correct option is (B)

17.

18.

19.

20.

Let N = p{" p5-p3 ...
ferent primes and ay, a5, ..

n
m }: k

r+1+ Cr
k=m

m m m+1 n—1 n
= re1 T Cr+ Cr+...+ Cr+ Cr
_m+1 m+1 n—1 n
= C..+ C.+..+"C.+"C,

=mic  +"TC 4+l

="C +"C,=""1C

The correct option is (B)

No. of triangles = 2"C; —"C; - "C,
_2n@n-1)(2n-2) 2n(n-1)(n-2)
| 6 6
gnmfn@mzﬁm-n

The correct option is (C)
E HM O R T (alphabetical order)
Number of words beginning with

TR M™
QOO QO Q X i
NN % oT m

1l

Rank of word MOTHER

The correct option is (D)

Factorizing the given number, we have
38808 =2°-3%.7°- 11

Therefore the total number of divisors

=B+H 2+ A+1)—-1=71
But this includes the division by the number itself.
Hence, the required number of divisors
=71-1=70

TRICK(S) FOR PROBLEM SOLVING

pi where py, ps, ps ...py are dif-
., a, are natural numbers then

total number of divisors of N excluding 1 and N is (a; + 1)

(@, +1) ...

(a+1)-2

21.

The correct option is (A)

We have, 15 < x| +x, +x; <20

= X tx,+x3=16+r,r=0,1,2,3,4.

Now, number of positive integral solutions of x; +x, + x; =
16 + ris 16+r—1C371 — 15+rC2
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Thus, total number of solutions

4

— 2 15+rC2 15C2+16C2+ 17C2+ 18C2+ 19C2
r=0

00, -, =685

TRICK(S) FOR PROBLEM SOLVING

The total number of positive integral solutions of the equation
Xy +X+ .. +x=nis"'C,_,

22.

23.

24.

25.

26.

27.

The correct option is (B)

Other than 2, remaining five places are to be filled by by
1 and 3

number of ways for five places
=2Xx2x2x2x2=2
For 2, selecting 2 places out of 7 = 7C2
Required no. of ways = 7C2 .20,
The correct option is (B)
We know that 1! + 2! + 3! +4! =33,
Also, 5!=120,6!=720, 7! =5040, 8! =40320 and
9!'=362880.
Thus, tens digitof 1! +2! + ... +9!is 1.

Also, note that n! is divisible by 100 for all » > 10. Therefore,
the tens digit of 1! + 2!+ ... +49!is 1.

The correct option is (A)
Each element of the set 4 can be given the image in the set 4
in k ways.
the required number of functions, i.e.,
n(S)=kxkx ... (ktimes)= k',
The correct option is (B)
Pc X Pe X Pe + P, X ZpC‘ X3C.

=p’(4p-3)
The correct option is (D)
37!

351x2!
For the distribution equation.

Number of ways =*'C, = = 666 ways

X +X+ x4+ . +x.=n
The number of ways in which # things can be distributed
among 7 in such a way each can receive none, one or more or
all of n items are """'C, |
The correct option is (C)
In general, we know that
For the distribution equation
X +x,+x3+...+x,<n
Let required ways = W

No. of ways of No. of ways of

= W= 4 distributing  + { distributing

1 item 2 items

28.

29.

30.

31.

32.

33.

No. of Ways of

+ ...+ ¢ distributing
n items
_ 41 24n-1 ntn—1
= C,.+ C, +..+ C,
="c,  +"'c,  +...+*"'C, |

=("C,,+"Cy+""'c, , +...+*'C, -"C

_ {(n+lcn + n+1Cn71) + .+ 2n—lcn71} 7’1Cn

—@ic,+ e, )-"C,
~uc _nc,

w="C, —1
The correct option is (A)

6 large animals can be caged in 7 large cages in 7P6 =17
ways. 5 small animals can be caged in remaining 5 cages

(4 small + 1 large) in 5! ways. Hence, the number of ways is
7! x 5! =5040 x 120 = 604800

The correct option is (C)

By the given condition, it is clear that "C, is the greatest
among "Cy, "Cy, ..., "C,.
Since n is even,

. n
"C, is the greatest for r = 5

n
r=—

2
The correct option is (A)

For each pair of stations, two different types of tickets are
required, Now, the number of selections of 2 stations from
15 stations = '°C,.
Required number of types of tickets
15!

=2"¢,= 2 B isxia=210

213!
The correct option is (B)

All the numbers of the form 6" will end with 6 and 9™ will end
with 9, if m is odd and will end with 1, if m is even. Therefore,
6" + 9™ will end with 5 if z is any number and m is odd.

Thus, number of ordered pairs = 50 x 25 = 1250.
The correct option is (B)
Number of subsets
:2n+1C0+2n+1C1 + .. +2n+1Cn=N (say)

N= 22n+1 _N
— JN= 22n+l
= N=2*
The correct option is (D)
The number of triangles = number of selections of 2 lines
from the (n — 1) lines which are cut by the last line
rig. =D =D (n-2)

2l(n=3)! 2

The correct option is (B)
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34.

35.

36.

37.

38.

39.

40.

41.

Distinct n digit numbers which can be formed using digits 2,
5 and 7 are 3". We have to find 7 so that

3">900 = 3"%>100
= n-225 or n=7
The correct option is (B)
So, the least value of n is 7.

Starting with the letter 4 and arranging the other four letters,
there are 4! = 24 words. These are the first 24 words. Then,
starting with G and arranging 4, 4, [ and N in different ways,

there are = 12 words, the 37th word start with I and

201!
there are 12 words starting with I. Total goes upto 80 words.
Now, 49th word is NAAGI.

The correct option is (A)

If we choose k (0 < k < n) identical objects, then we must
choose (n — k) distinct objects. This can be done in Z"HCn_k
ways. Thus, the required number of ways

n
_ 2n+1 _ 2n+l 2n+1 2n+1
=y ™c, =", +C,  +...+C,
k=0

o
The correct option is (A)
6 boys can sit in 6! ways
X By X By XBy X By X Bs X Bg X
Now, two brothers can sit in any of the 7 cross marked (x)
places
Therefore, required number of ways = 6! X 7C2 x 2!
=30240
The correct option is (D)

The number of subsets of 4 containing exactly three ele-
ments is "C; whereas the number of three subsets of 4 that
contain a, is "' C,. We are given,

. 20 ,
'C= = ('Cy)

100
(n-1)(n-2) 1 nn-1)(n-2)
2 s 6
= n=15

The correct option is (A)

When zero is in the place of y then there are nine numbers

and when 1 is in the place of y then there are 8 numbers and
9
so on. Hence, required number is Z n =45.

The correct option is (A) n=1

The required number is equal to the number of all the subsets
of a 68 elements set i.e.,

68c +68- +68. +...+68, =2"=16"

The correct option is (C)

For0<r<66,0< <2
100 3
= —g<—LSO

3 100

42.

43.

44.

45.

1 2 1 r 1
<

<
3 3 3

100 3

Lo ) i fero<r<e6
3100

Also, for 67 << 100, < <]

100~ 100 ~
r 67
:> — —_— [
100 100
1 r 1 67
ﬁ —— —_—— L ————
3 3 100 3 100

T ) s o fr67<r<100
3100

100 1
Hence, 2 (— g -

—) =67 (- 1)+2(-34)=—135
r=0

p
100
The correct option is (C)

The following four cases are there:

(A) At least one one rupee coin and any number of other
coins =2 x 4 X 5 = 40 ways.

(B) At least two 50 p. coins and any number of 25 p. coins

=2 x5 =10 ways.
(C) One 50 p. coin and at least two 25 p. coins = 1 X 3 =
3 ways.

(D) Four 25 p. coins in one way only ... total = 54.
The correct option is (A)

The number of ways in which at most n books can be selected
out of a collection of (2n + 1) books is

2n+lCl +2n+lC2+ 2n+1Cn
1
N E [(2n+lCl+2n+1Cl)+(2n+1C2+2n+1C2)+

e 2 ) =63

U

(2n+1C1 +2n+IC2n)+(2n+IC2+2n+lC2nil)+
"'+(2n+1Cn+2n+1Cn+l

2n+1C1+2n+1C2+...+2n+1C2n=126

22 2 =126

22+l _ 19g = o7

2n+1=17

n=3

The correct option is (B)

)=126

Lo uv v

The four digits 3, 3, 5, 5 can be arranged at four even places

.4 - L

in 311 = 6 ways and the remaining digits viz., 2, 2, 8, 8, 8
P . 5!

can be arranged at the five odd places in BYEN = 10 ways.

Thus, the number of possible arrangements is (6) (10) = 60.
The correct option is (C)
The number of students answering at least 7 questions incor-
rectly is 2"

The number of students answering exactly »(1 <r<n—1)
questions incorrectly is 2" — 2"+ 1),
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Also, the number of students answering all questions
wrongly is 20=1.
Thus, the total number of wrong answers is
1 =2 42022 -2 +3 20 - 2"+ ..
+(n-1)Q2' - 20) +n (2%
=242 4+ 20=2"
Now, 2" — 1 =4095 = 2" = 4096 =2"* = n=12
The correct option is (B)
46. d

c
n... ——> 2 ways.
d

a
nn —— 3 ways.

d a c

b ¢ a

a
... —> 3 ways.
... —— 3 ways.

Total number of ways = 11.
The correct option is (D)

41. 5= 3 "e,

="C,+"C + "+ .+ G,
_n n n+l n+2

="C g t'C+TC+TTC A+
:n+1Ck+1 +n+1Ck+n+2Ck+

_ ntm+l n
S= Ck+1 - Ck+1

The correct option is (B)

n+m n
+ Ck - Ck+1

n+m n
+ 0= "C

48. The number of ways of choosing first couple is (" C)
(15C1) = 15% The number of ways of choosing 2nd couple is
(14C1) (14C1) = 14%, and so on. Thus, the number of ways of
choosing the couples is

152+ 142 +13%+ ... + 22+ 12
C15x(15+1)[2(15) +1]
- 6

=1240

TRICK(S) FOR PROBLEM SOLVING

Number of ways of dividing n identical things into r groups, if
blank groups are allowed is """~ 'C._,

The correct option is (A)
49. Required number of ways

Permutations and Combinations
5

1 (=1

=06 —r)'|'2'_3!+m+ r! :I
5'(1) ( 1) 5!(1 1 1)
= ——— |t ===+
20 31) n\2r 31 4

( 1 1 1)
+t— ==t ——-=
or\2r 31 41 5

=10+20+ (60— 20+ 5) + (60 —20+5— 1)
=10+20+45+44=119.

TRICK(S) FOR PROBLEM SOLVING

If r(O < r<n) objects occurpy the places assigned to them
and none of the remaining objects occupies its original places,
then the number of such ways is

ne o o1 Cnr
="C,- (n—n)! [1 1!+2! 3!+...+( 1) (n_r)!]

The correct option is (B)

50. Number of ways to distribute 10 identical balls in four dis-
tinct boxes such that no box remains empty = 10~ 1C4 1= 9C3

Number of ways to select 3 different places from 9 places =
°C,.
Clearly statement-2 is not a correct explanation of
statement-1.
The correct option is (C)
51. (10+ D9+ 1)(7+1)—-1=11.108—-1=2879
The correct option is (D)
52. Number of ways to fill thousand’s place =9
Number of ways to fill hundred’s place = 9
Number of ways to fill ten’s place = 8
Number of ways to fill unit place = 7
9x9x8xT=4536
The correct option is (B)
53. x;+x,+x3+x,+x5=06
5+671C5,1 _ 1oc4
The correct option is (A)

54. Other than S, seven letters M, I, I, I, P, P, I can be arranged in
7!
Sial 7-5-3.
Now four S can be placed in 8 spaces in 8C4 ways.
Desired number of ways=7-5-3-5C,=7-°C, - 8C,.
The correct option is (D)
55. Four novels can be selected from 6 novels in °C, ways. One
dictionary can be selected from 3 dictionaries in 3 C, ways.
As the dictionary selected is fixed in the middle, the remain-
ing 4 novels can be arranged in 4! ways.
The required number of ways of arrangement
=%C, x3C; x 41 =1080

The correct option is (D)
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56.

57.

58.

59.

60.

61.

S§={00,01,02, ... 49}
Let A4 be the event that sum of the digits on the selected ticket
is 8 then
A=1{08, 17,26, 35,44}
Let B be the event that the product of the digits is zero
B=1{00,01, 02,03, ... 09, 10, 20, 30, 40}
AN B={8} B

. — _P(AnB) 59 1
Required probability = P(4/B) = W = E =12

50
The correct option is (A)

Total number of wrong answers
=1l-(a,—a)+2.(ay—ay))+...+(k-1)(a,_,—ay) +ka,
=aqta+ay+...+a;

The correct option is (A)

The number of ways in which 13 guests may be divided into

13!
_ B _
groups of 8 and 5= "Cs = sl

Now, corresponding to one such group, the 8 guests may be
seated at one round table in (8 — 1)! i.e., 7! ways and the five
guests at the other table in (5 — 1)! i.e., 4! ways.

But each way of arranging the first group of 8 persons can be
associated with each way of arranging the second group of
5, therefore, the two processes can be performed together in
7! X 4! ways.

Hence, required number of arrangements

! ! !
=i ><7!><4!=L ><7!><4!=£

518! 5-418-7! 40
The correct option is (D)

Each stall can be filled in 3 ways as there are three types of
animals (animals of each category being not less than 10).

Shipload, i.e., filling up of 10 stalls, can be made in
3%3x ... upto 10 times = 3'"=59049.
The correct option is (A)
Let the number of papers be n.
Total number of ways to fail or pass
"Co+"Ci+"Cy+ ... +"C,=2"
But there is only one way to pass, i.e., when he fails in none.
Total number of ways to fail =2" — 1.
From question, 2" — 1 = 63;
2'=64=2°
n==6.
The correct option is (A)
Since the elements in 4 are in A.P,, therefore, the number of

elements in 4 = 1093 -1 +1 =274.

Since, sum of equidistant terms in A.P. is equal to the sum of
first and last term = 1 4+ 1093 = 1094.

= maximum number of elements in A, that add up to 1094

:E:ISI
2

The correct option is (C)

62.

63.

64.

65.

66.

67.

> 2 g

0<i<j<10

=10¢, x°Cy+1°C, ('Cy+ 'C) +1°C, CCy +2C +2Cy)
+10C, CCy+3C +3C, +3C) + .

+19C,,(1°Cy+ 1°C, + ...+ 1°C)

=10¢,- 20+ 10¢, - 2! + ¢, - 22+ ..+ 10C, - 20
=(1+2)"=3"

The correct option is (A)

Let A4, B be the corresponding speakers. Without any restric-
tion the eight persons can be arranged among themselves in
8! ways, but the number of ways in which 4 speaks before
B and the number of ways in which B speaks before 4 make
up 8!. Also, number of ways in which A speaks before B
is exactly same as the number of ways in which B speaks
before 4.

the required number of ways = 1 (81)=20160.
The correct option is (C)
Total number of permutations = 7!
Let 4 be the property that ‘beg’ occurs.
B be the property that cad occurs.
Number of permutations with 4 = 5!
= that of with Band n (4 N B) =3!
n(AuwB)=5!+5!-31=234
Required number = 7! — 234 = 4806
The correct option is (C)
The total number of numbers that can be formed with the
digits 2, 3, 4, 5 taken all at a time = 4P4 =41 =24. Consider
the digit in the unit’s place in all these numbers. Each of the
digits 2, 3, 4, 5 occurs in 3! = 6 times in the unit’s place
total for the digits in the unit’s place
=2+3+4+5)6=284
Since each of the digits 2, 3, 4, 5 occurs 6 times in any one
of the remaining places, therefore, the required total
=84 (1+10+10%+10%) =84 (1111)=93324.
The correct option is (C)
Number of triangles = 2"C; —"C;—"C,
2n(n-1)(2n-2) 2n(n-1)(n-2)
- 6 - 6
% n(n-1)GBn)=n*(n-1).

The correct option is (C)
E HM O R T (alphabetical order)

Number of words beginning with

E _ _ _ _ _ =5!
H _ _ _ _ _ =5!
M E _ _ _ _ =4!
M H _ _ _ _ =4
M (0] E _ _ _ =3!
M (0] H =3!



68.

69.

70.

71.

72.

73.

74.

M (0] R _ _ _ =3!

M (0] T E _ _ =2!

M 0 T H E R =1!
Rank of word MOTHER =309

The correct option is (D)

Factorizing the given number, we have

38808 =2°-3%.7% 11

Therefore, the total number of divisors

=G+HR2+H(A+DH-1=71.

But this includes the division by the number itself.

Hence, the required number of divisors

=71-1=70.

The correct option is (A)

Other than 2, remaining five places are to be filled by 1 and 3
number of ways for five places

=2x2%x2%x2x2=2

For 2, selecting 2 places out of 7="C,
Required number of ways = 7C2 225,

The correct option is (B)

The required number of circles

=c,-*Cy+1=117.

The correct option is (C)

Number of subsets

=21C+ 2+ L+ 21 C, = N (say)
N=2""_N

= 2N=2""!

= N=2™

The correct option is (D)

Starting with the letter 4 and arranging the other four letters,
there are 4! = 24 words. These are the first 24 words. Then,
starting with G and arranging 4, 4, [ and N in different ways,

211
there are 12 words starting with /. Total goes up to 48 words.
Now, 49th word is NAAGI.

The correct option is (A)

there are = 12 words, the 37th word starts with / and

If we choose k (0 < k < n) identical objects, then we must
choose (n — k) distinct objects. This can be done in 2””C,,fk
ways. Thus, the required number of ways

n
— 2 2n+1C”7k — 2n+lcn + 2n+1Cn—l T+ 2n+1C0
k=0
=2
The correct option is (A)

The number of subsets of 4 containing exactly three elements
is "Cy whereas the number of three subsets of 4 that contain

.ol .
a, is" C,. We are given,

n-1 20 n
C,=— (C
2 100( )

75.

76.

77.

Permutations and Combinations 7.33
(n=-D(n-2) 1 nn-1)(n-2)
2 5 6
= n=15

The correct option is (A)

2
For0<r<66,0< —— <=

100 3
= -—Z<-L <0
37100
oz 1or 1
33 3 1000 3
L
3100
Also,f0r67SrS100,ﬂSLSI
100 ~ 100
- 1< < 9T
100~ 100
o g 1 r 1 67
3 3100 3 100

I:—l—i]:72for673r£100

3 100
100 1 -

Hence, ————1 =67 (-1)+2(-34)=-135.
;%[ 3 mO] Che2ey

The correct option is (C)
The following four cases are there

(A) At least one one rupee coin and any number of other
coins is 2 X 4 X 5 = 40 ways.

(B) Atleast two 50 p. coins and any number of 25 p. coins =
2 x 5=10 ways.

(C) One 50 p. coin + at least two 25 p. coins = 1 X 3 =
3 ways.

(D) Four 25 p. coins in one way only ... total = 54.
The correct option is (A)
The number of students answering at least » questions
incorrectly is 2"
The number of students answering exactly
(1 <r<n— 1) questions incorrectly is 2" — 2"+ 1
Also, the number of students answering all questions
wrongly is 2°=1.
Thus, the total number of wrong answers is
12" =2" ) 422" 22" +3 22"+ .
+(n-1)@2"=2%+n (2%
=242 4 20=2" 1
Now, 2" — 1 =4095
= 2'=4096=2"
= n=12.
The correct option is (B)
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78.

79.

80.

81.

82.

83.

d

c
n--- — 2 ways.
d

a
nn —> 3 ways.
d a c

b ¢ a

a
... —— 3 ways.
... —> 3 ways.

Total number of ways = 11.
The correct option is (D)

m
S= z n+er
r=0
="Co+ " C+ " C+ L+,
="Cp  +"Co+ " C A+ L+ - "C
— n+1Ck+1 + n+1Ck + n+2Ck + o+ n+ka _ an+1
S= n+m+lck+1 - anH

The correct option is (B)
Total number of ways = n"

Number of ways so that each person gets at least one thing
(here, exactly one thing) = n!
Given, n" —n! =232
1'-11=0,2°-21=2,3"-31=21,4"41=232
n=4
The correct option is (B)
Now,n=2’-2=6
Alsoom=4+3+2+1-1=9 (asgzl)
m—-n=3 42
The correct option is (D)
Number of solutions of the given equation is the same as the
number of solutions of the equation
X Xx3x, =30=2X3 X5
Here, x, is there because if x,x,x; = 15, then x, = 2 and if
XX,x3 =5, then x, = 6, etc.
X4 is in fact a dummy variable.
Each of 2, 3 and 5 will be a factor of exactly one of x|, x,, x5,
X, in 4 ways.
Required number = 4° = 64
The correct option is (A)
Number of ways of selecting at least one green dye out of
5 different green dyes

SC +7C,+C+7C,+Cs =2 - 1

84.

85.

86.

Also, at least one blue dye can be selected out of 4 blue
dyes in
‘o +ie,+ e+t =20 -1
Again, 3 different red dyes can be selected in
3C0+ 3C1 + 3C2 +3C3 =2° ways
. Required ways = (2° — 1) (2* = 1) (2%) = 3720
The correct option is (C)
dm=2"+3"+5=2"+(4- 1)’ + (4 + 1)
dm =4k + 2+ (-1)° + (1)°

a =1, b =even, ¢ = any number

a# 1, b =o0dd, ¢c = any number

Required number=1x2x5x4x3x5="70
The correct option is (B)

2n

We have, 2nCC’ = 2nortl (1)

r—1 r

2n—r+1
For %'C, to be greatest ST
r

= 2n—-r+12r=2r<2n+1

1
= r<n+ — 2)
2
2n _ _
From (1), Cop _2n=(+D+1 _ 2n r
2”Cr r+1 r+1
20—
For *"C, to be greatest it
r+1
= 2n-r<r+1=2rz2n-1
1
= r2n—— 3
3 3
1 1
From(2)and(3),wegetn75 SrSn+5

= r=n(since r is a positive integer)
Hence, Z”Cr is greatest when r = n.
The correct option is (C)
The numbers are of three or four digits.
To find the number of even numbers of three digits—
The unit’s place must be filled by 0 or 2.
.. The number of even numbers of three digits (having or not
having 0 in hundred’s place) = 2P1 X 3P2.
But the number of even numbers of three digits having 0 in
hundred’s place = 2P1 (. unit’s place is naturally filled by 2
and ten’s place by one of 1 and 3).
The number of even numbers of three digits

=P, x°P,-"P,. (1)
Similarly, the number of even numbers of four digits
=P, %Py —°P,. 2)

Adding (1) and (2), we get the number of even numbers
greater than 100

= (P, x*P,—*P)) + (P, x P, Py
=2X3Xx2-2+2x3x2x1-2x1=20.
The correct option is (A)



87.

88.

89.
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Here, the available digits are 0, 1, 2, 3,4, 5,6, 7, 8, 9.
The numbers can be of one, two or three digits and in each of
them unit’s place must have 0 or 5 as they must be divisible
by 5.
The number of numbers of one digit = 1

(* 5 is the only number).
The number of numbers of two digits divisible by 5 = num-
ber of all the numbers of two digits divisible by 5 — number
of numbers of two digits divisible by 5 and having 0 in ten’s
place =P, x°P, — 1,
(* unit’s place can be filled by either 0 or 5 in first category
and only by 5 in the second category)
=2x9-1=17.
The number of numbers of three digits divisible by 5 = num-
ber of all the numbers of three digits divisible by 5 = number
of numbers of three digits divisible by 5 and having 0 in
hundred’s place

=2P, x°P,—*P,x 1=2x9x8—8=136.
Required number of numbers
=1+17+136=154.
The correct option is (B)
Suppose, the first two digits are 41, remaining four digits are
to be chosen from 0, 2, 3, 5, 6, 7, 8, 9 so as to make all the
digits distinct.
Remaining four can be chosen in P (8, 4) ways.
We have 8 letters and they are to be arranged at 4 places.
First place can be arranged in 8 different ways.
Second place can be arranged in 7 different ways.
Third place can be arranged in 6 different ways.
Fourth place can be arranged in 5 different ways.
Number of such telephone numbers
=8X7x6x5=1680.

Now, considering the all given first two digits (41 or 42 or 46
or 64), total number of the telephone numbers

= 1680 x 5 = 8400.
The correct option is (A)
There are 11 letters in the word INDEPENDENT.
3N, 3E, 2D, I, P, T (6 types)
Different possibilities of choosing 5 letters are
(A) All different

Number of ways = °C5 x 5! = 6 x 120 = 720.
(B) 2 alike, 3 different
Number of ways = >C; x °C; x i—: =3x10x 60 = 1800
3 alike, 2 different '
Number of ways = *C| x °C, x 5—:
=2x10x20=400 >
(D) 2 alike, 2 alike, 1 different

©

!
=30, x*C,y x S 34x30=360
2121

90.

91.

92.

(E) 3 alike, 2 alike = >C, x °C, x %

=2x2x10=40 o
Hence, total number of ways
=720+ 1800 + 400 + 360 + 40 = 3320.
The correct option is (B)
The number of numbers of five digits, having 3 in unit’s
place = 4P4 (number of arrangements of the remaining four
digits)
=41=24.
Similar is the case for other digits, i.e., each digit occurs 24
times in the unit’s place.
Hence, the sum of the digits in unit’s place
=24X3+4+24X4+24X5+24Xx6+24%x7
=2434+4+5+6+7)=24x25=600

Similarly, the sum of the digits in each of the other places =
600.

The required sum

=600 x 10000 + 600 x 1000 + 600 x 100 + 600 x 10 +

600 x 1
=600 (10000 + 1000 + 100 + 10 + 1)
=600 x 11111 = 6666600.
The correct option is (B) 31
The number of numbers having 2 in unit’s place = 5

(because the other three places are to be filled by 3, 3, 4 of
which two are identical).

The number of numbers having 3 in unit’s place = 3!,
(because the other three places are to be filled by 2, 3, 4).

. . . 3!
The number of numbers having 4 in unit’s place = TR

(because the other three places are to be filled by 3, 2, 3 of
which two are identical)

Sum of the digits in unit’s place
! !
= 3 X2+3!Ix3+ 3t X4=6+18+12=36.
2! 2!

Similarly, the sum of the digits in other places is 36 each.
Required sum =36 x 1000+ 36 x 100+ 36 x 10+ 36 x 1
=36 (1000 + 100 + 10 +1) =36 x 1111 =39996.

The correct option is (A)

All the numbers are of five digits.

The number of numbers having 1 in unit’s place = 4! =24

(" the other four places are to be filled by 3, 5, 7, 9).

Similarly, the number of numbers having 3, 5, 7, or 9 in
unit’s place is 24 in each case.

The sum of the digits in unit’s place for all the numbers
=24X1+24Xx3+24%x54+24x7+24x%x9
=24 (14+3+5+7+9)=24x25=600.

Similarly, sum of the digits in other places = 600 in every
case.

The required sum of all the numbers that can be made
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93.

94.

9s.

=600 x 10000 + 600 x 1000 + 600 x 100 + 600 x 10 +
600 x 1

=600 (10000 + 1000 + 100 + 10 +1) =600 x 11111
= 6666600.
The correct option is (C)

All the numbers are of four digits and they do not have 0 in
thousand’s place.

The number of numbers having 0 in unit’s place = 3!

(" the other three places are to be filled by 1, 2 or 3).
The number of numbers having 1 in unit’s place = 2P1 X 2P2
(" thousand’s place can be filled by one of 2, 3 and the
remaining two places can be filled by the remaining two
digits).
Similarly, the number of numbers having 2 or 3 in unit’s
place
=2P, x *P, in each case.
Thus, the sum of the digits in unit’s place for all the numbers
=31x0+2P; x*Pyx 1 +2P, x*P, x 2+ P, x *P, x 3
=4+8+12=24.

Similarly, the sum of the digits in ten’s and hundred’s places
=24 each.

Now, the thousand’s place can have only 1 or 2 or 3.
Number of numbers having 1 in thousand’s place = 3!, (for
the other three places will be filled by 0, 2, 3).

Similarly, the number of numbers having 2 or 3 in thousands’s
place is 3! in each case.

Sum of the digits in the thousands’s place for all the
numbers =3! X 1 +3! x2+3!x3=6+12+ 18 =36.

Required sum of all the numbers

=36x1000+24x100+24 x 10+24 x 1

=36000 + 2400 + 240 + 24 = 38664.
The correct option is (A)
The thousand’s place cannot be filled by O. So the number of
ways to fill the thousands’s place = 5.
The remaining three places can be filled by six digits in 6’
ways, as digits can be repeated.

The number of four digit numbers

=5x6°=1080. 1)
Now, the number of numbers of four digits that do not con-
tain any repeated digit = 5P1 X 5P3 { . thousand’s place is to
be filled by one of 1, 2, 3, 4, 5 and the remaining three places
are to be filled by three of the remaining five digits including
0}. But (1) contains numbers which contain no repeated dig-
its as well as those which contain at least one repeated digit.

The number of four digit numbers which contain at least
one repeated digit = 1080 — °P, x °P;
=1080—-5x5x4x3="780.
The correct option is (C)
The numbers are of five digits having 4 or 5 in ten thousand’s
place and 1 or 5 in unit’s place and the remaining digits are
any of the given six digits.

96.

97.

98.

Number of ways to fill ten thousand’s place = 2P, =2
Number of ways to fill unit’s place = 2P1 =2
Number of ways to fill other three places = 6.

Required number of numbers =2 x 2 x 6° = 864.
The correct option is (A)
When X and Y sit on the side facing the window—

First, we have to select 2 persons for the side facing the
window and 3 for the opposite side from the remaining 5.
The number of selections for this is equal to °C, x *Cj.

For each of the selections, the number of arrangements
=41 x 3!

The number of ways to sit when X, Y are on the side
facing the window = °C, x *C; x 4! x 31,
When X and Y sit on the other side
As before, the number of ways to sit
=30, x*Cy x 4! x 3!

Required number of ways

=70y xCyx 4! x 3! +°C, x *C, x 4! x 3!

5x4

X1X24X6+5X1%x24%x6 =2160.

The correct option is (B)

In selection of fruits, fruits of the same type are treated as
identical.

Number of selections of any number of oranges from
4 oranges =4 + 1.

Number of selections of any number of apples from 5 apples
=5+1.

Number of selections of any number of mangoes from
6 mangoes =6+ 1.

Number of selections of any number of fruits from the
basket=(4+1)(5+1)(6+1)=5x6x7=210.

But in one of these selections, there is one which contains
no fruits. Excluding this selection, the required number of
selections =210 — 1 = 209.

The correct option is (C)
In terms of prime factors 100! can be written as 2¢-3°-5¢. 74

Now, E, (100!)

100 100 100 100 100 100
=|— |+ |+|=|+|—= || == |+|—

2 22 23 24 2’ 26
=50+25+12+6+3+1=97

1 1
and, FE5(100!)= [%} + [g] =20+4=24
100! =2°7.3%.5%.7¢
=230 2x 577 ...
=273 (10077 ...
Hence, number of zeros at the end of 100! is 24.
The correct option is (C)



99.

100.

101.

102.

103.
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In terms of prime factors 33! can be written as 2°-375¢. 7

Now, E, (33!)

LR
2| [22] [2°] |2*] [2°
=16+8+4+2+1=3I.
Hence, the exponent of 2 in 33! is 31.
Largest value of n is 31.

The correct option is (B)

Number of non-negative integral solutions of the given
equation
= coefficient of x*” in
A-x'a-»n'a-»ta-xH L
= coefficient of x** in (1 —x) > (1 —x*)!
_ . 20 3 4 25+ 3, 6. 4
=coefficient of x™ in (1 + Cix+"Cox"+°Cyx”" +°Cy X'+ ...
+ 100 MO L B x4+ P L)
X1+t + x84 x2 420420+ )

6 10 14 18 2
=1+°C4+ Cg+ "Cip+ "Cig+7Cy,

_ 6 10 14 18 22
=1+7Co+ "G+ TG+ TG+,

6.5 10.9 14.13 18.17 2221
=1+ = |+|—|+ + +

1.2 1.2 1.2 1.2 1.2
=1+15+45+91+ 153 +231=536.
The correct option is (B)

Let r consecutive positive integers be
mm+1,m+2,...(m+r—1), whereme N
Product=m (m+1)(m+2)...(m+r-1)

_ (m—-D!'m(m+1)(m+2)....om+r—1)

(m-=1)!
_ (m+r-1)! - (m+r-1)!
(m—1)! Tl (m-1)!
=r." e

which is divisible by r! (-
The correct option is (A)

-1 .
m*7=1C is a natural number)

The number of triplets of positive integers which are solu-

tions of x +y +z =100

100

= Coefficient of x " in (x + L+ + ...)3

100

= Coefficient of x'* in x* (1- x)’3

1
= Coefficient of x'% in

x3|:1+3x+6x2+..‘+wx"+...:|

2
_ O7+1)(97+2)

2
The correct option is (C)

=49 x 99 =4851.

There are eleven letters in the word ‘Pataliputra’ and there
are two p’s, two r’s, three a’s and four other different letters.

Number of consonants = 6, number of vowels = 5.

104.

105.

106.

Since relative order of the vowels and consonants remains

unchanged, therefore, vowels will occupy only vowel’s

place and consonants will occupy only consonants’s place.

Now, 6 consonants can be arranged among themselves in
6!

ﬁ ways [since there are two p’s and two #’s] and five
51

vowels can be arranged among themselves in ; ways,
since a occurs thrice. :

!
Required number = ——
2121

The correct option is (A)

!
5— =3600.
3!

Let n be the number of students.

Now, number of ways in which two students can be selected
out of n students is "C,.

number of pairs of students ="C,.

But for each pair of students, number of cards sent is 2
(since if there are two students A4 and B, A will send a card
to B and B will send a card to 4).

For "C, pairs, number of cards sent=2-"C,.

According to the question, 2-"C, = 600
or, 2.7 _ g9
2!

or, n*—n-600=0
or, (n—25)(n+24)=0

n=25-24
Butn #-24
n=25.

The correct option is (C)

A

N (o o o [ W (1

The correct option is (B)

A number of the seven digits will be of the form.
axy Xy x3 x4 %5 0, ax; X, X3 X, X5 1, ax; x, x5 x4 x5 2,
aX| Xy X3 X4 X5 3, ... AX] Xy X3X4X5 9

wherea € {1,2,3,...9}

and xy, Xy, X3, X4, x5 € {0, 1,2,3,...9}.
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107.

108.

109.

Since sum of the digits should be even, therefore,
if a +x; +x, + x5 + x4 + x5 is an even number, then the digit
at units place must be 0, 2, 4, 6, 8 and if @ +x; + x, +x; +
X4+ x5 is an odd number, then the digit at units place will be
1,3,5,7,9.
Required number =9 x 10x 10 x 10X 10 x 10X 5
=9x10°x5=45x 10",
The correct option is (B)

The word BAC cannot be spelt if the m selected coupons do
not contain atleast one of 4, B and C.

Number of ways of selecting m coupons which are 4 or
B=2"
This also includes the case when all the m coupons are A or
all are B.
Number of ways of selecting m coupons which are B or
c=2"
This also includes the case when all the m coupons are B or
all are C.
Number of ways of selecting m coupons which are C or
A=2".
This also includes the case when all the m coupons are C or
all are 4.
Number of ways of selecting m coupons when all are
A=1"
Number of ways of selecting m coupons when all are
B=1".
Number of ways of selecting m coupons when all are
c=1"

Required number = 2" + 2" + 2" — (1" + 1"+ 1™)

=3.2"-3.1"=3(2"-1).

The correct option is (A)
First Method: Number of cross marks in

1st row 2nd row 3rd row Number of ways
(Number of selections of squares)

1 3 2 20 x*CyxCy =8

1 4 1 o xte,x*C =4

2 2 2 20, x*Cyx*Cy=6

2 3 1 20, x*Cyx*C =8

Required number =8 +4 + 6 + 8§ =26
Second Method:

Number of ways of putting six cross marks in § squares
when there is no restriction = *Cy = 28.

Number of ways when the six cross marks are put in first
and second rows = °C, = 1.

Number of ways when the six cross marks are put in second
and third rows = °C¢ = 1.

Required number = 28 — 2 = 26.
The correct option is (A)
Required number = coefficient of *'%in (x3 x4 )67)4

= coefficient of x'®in x'? (1 +x + ... +x4)

110.

111.

112.

4
1-x°
1-x
= coefficient of x* in [(1 — xs)4 (1-x) 4]

= coefficient of x* in [(1- 4% + 6x'° - (1 —x)74]

= coefficient of x*in [

= coefficient of x* in (1 —x)*
4.5-6-7
== -
The correct option is (B)

='c, 35

Required number = coefficient of **%in (x2 X0+ + xm)8

= coefficient of x** in x'° Q+x+...+ xm)8

. o (1=xP
= coefficient of x'*in (x]
1—x
= coefficient of x'*in (1-x) ¥ =?'C,, == 116280.
The correct option is (C)
The candidate must score 150 marks.

Required number

BOn(+x+ ..+ (1 +x+... +x'9

3
. (1Y 1
= coefficient of x*° in (l)
-Xx

= coefficient of x

1—x

= coefficient of x"** in (1 —x°")* (1 = x'") (1 = x)™*
= coefficient of x'*° in (1- 30t 4 3102 - 19

(1 =x" (1 —xy
[leaving terms containing powers of x greater than 150]

= coefficient of x'*° in (1 — x)4 — 3. coefficient of x”° in
(1- x)J' + 3 coefficient of x** in 1- x)4 coefficient of x*°
in(1-x)*

_ 153 102 51 52
= Cisp=3 TG+ 3 T = C.

153~152~151_3.102~101~100
6 6
~51-50-49  52-51-50
6 6
=110556
The correct option is (C)

+3

Any number between 1 and 1000000 must be of less than
seven digits. Therefore, it must be of the form

a, ayas ay as ag
where ay, a,, a3, ay, as, ag€ {0,1,2,...,9}
According to question, sum of the digits = 18
Thus, a;+ a,+as+a,+as+ag=18

where 0<¢;<9,i=1,2,3,...,9.

Required number

= coefficient of x'® in (1 + x + x* + ... +x°)°

6
. o (1=x"0
= coefficient of x'% in [1
- X



113.

114.

115.
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= coefficient of x'® in [(1 —x'%)® (1 - x) ]
= coefficient of x'® in [(1 - °C, x'%) (1 —x) %]
[leaving terms containing powers of x greater than 18]

= coefficient of x'® in (1 -x) 6_ 6Cl. coefficient of x* in
—6
(1-x)

=6+18_1C1876'6+8_1C18=23C576'13C8
_ 23-22~21-2O-19_6.13-12-11~10~9

120 120

=33649 — 7722 = 25927

The correct option is (A)

Given,x+y+z+u+1=20 (1)
X+y+z=5 2)
Given, system of equations is equivalent to

x+y+z=5 3)
and, u+r=15 4

Number of non-negative integral solutions of equation (3)
:n+r—1Cr= 3+5—1C5= 7C5,
Number of non-negative integral solutions of equation (4)
_ n+r—1Cr: 2+1571C15 _ 16C15

Required number = 'Cy x '°C, 5 = 336.
The correct option is (A)
Let w be a non-negative integer such that

x+y+z+w=30
Let a=x-1,b=y—-1,c=z—-1,d=w, then

3a+b+c+d=25 wherea,b,c,d>0 (1)
Clearly, 0 <a < 8. If a =k, then
b+c+d=25-3k ?2)

Number of non-negative integral solutions of equation (2)
:n+r—1CV: 3+2573kflcv2573,’C
(27 =3k) (26 = 3k)

_27-3k _27-3k
= Cs_3 C 2

% (3K* — 53k — 234)

8
Required number = % Y (3k* - 53k +234)
k=0

538;9+234x9] —1215.

_ 3[4 8x9x17
2 6

The correct option is (B)

In the mouth, there are 32 places for the teeth. For each
place, two choices are possible, i.e., either tooth or not.

Choices for 1 teeth =2
Similarly choices for 2 teeth=2 x2 = 2
Choices for 3 teeth=2 x 2 x 2 =23

Hence, choices for 32 teeth = 232

116.

117.

118.

119.

But this includes one case where there is no teeth.
Required number of ways = 221,

The correct option is (B)

For any group of five scientists there must be at least one

lock they can not open. Moreover, for any two different

groups of five scientists, there must be two locks they can-

not open, because if both groups cannot open the same

lock, there is a group of six scientists among these two

groups who will not be able to open the cabinet. Thus, at

least

ne = 11x10x9%x8x7

®7 1x2x3x4x5

=462 locks are needed.

The correct option is (C)

=11x3x2x7

The total number of permutations of the digits of given
number is

7!
— =420
213!
But when 0 occupies the first position, the number becomes
a six-digit number which are not acceptable, since such a

number will become less then 10°.
The total number of such six-digit numbers is
!
9 g
213!
Hence, the required number is 420 — 60 = 360.

The correct option is (A)

nl (21— n)l =211 ”!(22117”)! =21 ZIIC = jg
n n
For minimum value, *'C, is maximum.
Maximum value of *' C, ='C,, _, = *'C},
2
210 21

=—xI10111'=1011!

2, 21

Minimum value =

The correct option is (B)

The maximum number of oranges that a child can get =
20-3=17.

Thus, the problem is equivalent to finding the number of
integral solutions to the equation

X+ X +x3+x,=20

where 1 < x|, x,, X3, x, < 17, and x,, x,, x3, x, denote the
number of oranges given to the four children.

Hence, the required number of ways is

= coefficient of x** in (x+ P+ +x)?
= coefficient of x'® in (1+x 24 +x16)4
= coefficient of x' in (1 —xMra- x)4

= coefficient of x' in (1 —x)™*

=lordl o

=1¢,=969.

The correct option is (B)
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120.

121.

122.

125.

The smallest number, which can occur in the middle is 4.
The number of numbers with 4 in the middle = ‘P, - P,

(.~ The other four places are to be filled by 0, 1, 2 and 3, and
a number can not begin with 0)

According to given condition 3" > 900 = 3" % > 100.
n-225=n2>17.

The correct option is (C)

123. Letb=a+dandc=a+2d.
5S}i)mila}ljiy, t}tle number of numbers with 5 in the middle = Giventata+dtat2d=21=a+d="1
47Th3’eC.' q ber of b a+c=14andb=7
. e}requlres nurri ero rﬁlum Sers o Now, the number of positive integral solutions of @ + ¢ =
=(Py="P)+(CPy="P)+CPy =Py + ...+ (Py—"Py) 14 is equal to coefficient of x'* in (x + x> + x* +....)% =
_ 29*‘ "P, - n—1P3) Coefficient of x'? in (1 +x+x%...)* =" C}, = 13.
n=4 The correct option is (A)
The correct option is (A) 124. A mixed doubles game involves two males and two females.
Let D denotes Delhi and 7 denotes Indore. Two males can be chosen from n males in "C, ways. Having
chosen two males, now 2 females are to be chosen from
Sy S, S; S, S; Sg S; Sz Sg (n —2) females leaving the wives of the two already chosen
_ males. This can be done in " >C, ways.
For S}, 9 different tickets are available, one for each of the Hence, the required number of ways
remaining 9 stations. Similarly, for S,, 8 different tickets are ="C," -2 G2
available and so on. [for every choice of 2 males and 2 females,
Therefore, total number of 9 different tickets they can be paired in 2 ways].
=9+8+7+6+5+4+3+2+1=45 _n(n—l) (I’l—2)(i’l—3)2
Thus, the six different tickets must be any six of these 45 - 2 2 :
and there are clearly as many different sets of 6 tickets as
they are combinations of 45 things taken 6 at a time. _ Mn=Dn=2)(n=3) _ l,” P,
Hence, the required number = *C;. 2 o 2
The correct option is (C) The correct option is (C)
Using 2, 5 and 7 with repetition each place of n digit num-
ber can be chosen in 3 ways. Hence, total number of n- digit
numbers =3 X 3 X3 ... n times = 3".
More than One Option Correct Type
We know that join of any two points gives a line. 126. We have 770 =2 x 5x 7 x 11. We can assign 2 to x, or x, or
The number of lines obtained from 10 points, no three of x5 or x,. That is 2 can be assigned in 4 ways.
10x9 Similarly, each of 5, 7 or 11 can be assigned in 4 ways.
. . _ 10~ _ _ Y, s g y
which are collinear = "C;, = 1%l 4 Thus, the number of positive integral solutions of
. . : 4 =770 is 4* = 2% = 256.
Lines obtained from 4 points = *C, = X3 _ 6 1% %3 % '
2x1 The correct option is (B), (C) and (D)
Number of lines lost due to 4 collinear points 1 1 x
127. For 1 <x<33, —<—+— <1 therefore,
=6-1=5 3 3 50
Required number ofl‘lnes =45-5= 40.. . l:l N l] —0forl <x<33.
Also, We know that any triangle can be obtained by joining 3 50 | A
any three points not in the same straight line. For34<x<50,1< —+ ;2
Number of triangles obtained from 10 points, no three 1 x 3
of which are collinear = |:§ + %:| =1for34<x<50
_10C_10><9><8_120 " |
2 73><2><1 . Thus,E— 7. o s
Triangle obtained from 4 points = 4C3 =4 T ] e correct option is (B) and (D)
128. Given numbers are 1,2, 3, ... n.

Number of triangles lost due to 4 collinear points = 4.
Required number of triangles = 120 — 4 = 116.
The correct option is (A) and (B)

Let the three selected numbers in A.P. be a, b, ¢, then

b=2YC rave=2p )




129.

From (1) it is clear that a + ¢ should be an even integer. This
is possible only when both @ and ¢ are odd or both are even.

Case 1. When n is even. Let n =2m
The number of odd numbers = m
and number of even numbers = m

number of selections of ¢ and ¢ from m odd numbers =
e,
Number of selections of @ and ¢ from m even numbers =
e,

Number of ways in this case =2 - "C, =m (m — 1)

_E(E_IJ_”(”—Z)
2l T4

Case I1. When n is odd. Let n =2m + 1
Then, number of odd numbers = m + 1
and number of even numbers = m
Required number in this case =" *'C, +"C,
2
(m+1)m+m(m—1) = n—1
2 2 2
1 2
—(n—-1)".
2 (n=1)
The correct option is (A) and (B)

Two straight lines can intersect in at most one point.
Therefore, maximum number of points of intersection of m
lines="C,x1="C,

Again, two circles can intersect in at most two points.

Maximum number of points of intersection of n
circles="C, x2=2"C,
A line can intersect a circle in at most 2 points.

Maximum number of points of intersection of m lines
and n circles = (mn)2 = 2mn

N="C,+2"C,+2mn
="C,+"P,+2mn
(A) N-"Cy="P,+2mn
=nn—1)+2mn=n(n-1+2m)

nl(N="C,).
(B) N-"P,="C,+2mn
_mm=b
2

m[ﬂz]
2

If m is even, then (m — 1) is not divisible by 2.
in general m does not divide (N — nP,).
(C) N-"Cy="P,+2mn
=2"C, +2mn
=2("C, + mn)
=N-"C, is an even integer.
(D) N-"C,-"P,=2mn is an even integer.
The correct option is (A), (C) and (D)
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130, N= 2n! _ (n+1D)(n+2)...2n)
n!ln! n!
nIN=mn+1)n+2)...(2n)
Now, p/(n+1)(n+2)...(12n) (" n<p<2n)
pn!' N
s pIN. (" n<p<2n= pdoes not divide n!)
If possible, let pZ/N.
= pz/n! N

131.

132.

133.

= pln+1)...(p—Dp@+1)...(2n)
= pln+1)...p-D@P+1)...12n)
This is impossible.

p* does not divide N.
The correct option is (A) and (D)

Let 4, B,C be the objects selected and x,, x,, x5, x, be the
number of objects on either side of the selected objects as
shown below

X (4) x5 (B) x5 (C) x4

We have,

X +Xy+x3+x,=n-3

where x,, x4, 2 0 and x,, x; > 1.

Hence, the required number of ways

=coefficient of X" in (1 +x+ x> + .. ) (x+ X+ +...)°
= coefficient of X" 2 in (1 +x + x> +...)*

= coefficient of X" in (1 —x)*

_n-5+4- 1Cn,5 _ n—zcn_s _n2 c,.
The correct option is (A) and (B)
We have, r—120,r<n+1.

1<r<n+l
= ! < ! <1.
n+l n+l1
Also. #—8 = n! .r!(n+1—r)!
’ F=-Dn=r+1)!  (n+1)!
p
T+l
1 2
Thus, >2k"-8<1
n+1

1
= 8< —+8<k’<9
n+1

= 8<k<9

= 3<k<-22

or 22 <k<3

= ke [-3,-22)orke (242,3]

The correct option is (B) and (D)

Let x5 be such that x; + x, + x5 + x, + x5 = n. We now seek
the non-negative integral solution of x; + x, + x3 + x; +
x5 = n. The number of required solutions ="**C, ="**C,.
The correct option is (A) and (B)
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Passage Based Questions

134.

135.

136.

137.

138.

There can be two cases

(1) 1,1,1,1,3 2 1,1,1,2,2

Case 1: A box (in which 3 balls can be put) is selected in
°C, ways.

Now, 3 balls can be selected in 7C3 ways and remaining
4 balls can be arranged in 4! ways.

Hence, total number of ways = >C, x 'C; x 4!

Case 2: 2 boxes (in which 2-2 balls can be put) are selected
in °C, ways.

Now, any two balls can be selected in ’C, ways and for the
other selected box, 2 balls can be selected from the remain-
ing 5 balls in 5C2 ways and the remaining balls can be
distributed in 3! ways.

Hence, the total number of ways = °C, x ('C, x °C,) x 3!
The required number of ways
=(CC, x'Cyx 4+ (CCy x 'Cy x °C, x 31) = 16800
The correct option is (B)

Required number of ways =+~ 1C57l
="c, =330
The correct option is (C)

One ball can be selected from the box 2 in ’C; ways and two
balls can be selected out of remaining 6 balls from the box
4 in 6C2 ways and the remaining 4 balls can be distributed
in 3 boxes in 3* ways.

Hence, the required number of ways
=7C, x°C, x 3* = 8505
The correct option is (B)

Ball 2 can be distributed between 2 boxes (viz., box 2 and
box 4) in 2 ways.

Now, the remaining 6 balls can be distributed in any of the
5 boxes in 5° ways.

Hence, the required number of ways = 2 X 5° ways
=31250 ways

The correct option is (B)

Required number of ways

= Total number of ways — number of ways in which ball 2
and ball 4 are together.

Here, total number of ways = 16800.

Now, consider ball 2 and ball 4 are together and this
arrangement is assumed to be a single ball.

Thus, we have 6 balls to be distributed into 5 boxes, which
canbedoneas1,1,1,2in 5C1 X 6C2 X 41 ways = 1800.

5C1 — Number of ways of selecting one box in which two
balls are kept together.

6C2 — Number of ways of selecting 2 balls out of 6 balls.

4! — Number of ways of distribution of remaining 4 balls
in remaining 4 boxes.

139.

140.

141.

142.

143.

Hence, the required number of ways = 16800—1800 = 1500.
The correct option is (B)
Required number of ways =***~'C; |

=°c,=15
The correct option is (A)
Since pots are identical, there will be 4 cases (4, 0, 0),
(3,1,0),(2,2,0)and (2, 1, 1) but since all coins are differ-
ent hence selection of coins matters.
Therefore, for the first case number of selections = *C, = 1
For the second case number of selections = *C; x 'C, = 4

For the third case number of selections

4 2
C
__Gx c, -3
2!
For the fourth case number of selections
_loxiaxia
ST E——

Hence, the total number of distributions
=14+4+3+6=14

The correct option is (A)

Since no box is empty and all pots are identical, so the pos-

sible case is (1, 1, 2). But since all the coins are different,
the 2 balls can be selected in 4C2 ways and rest can be put

.o xq
in ——— ways.

2!
Hence, the required number of distribution
e, x o x g
- 2!
The correct option is (B)

=6

Since no pot is empty and all coins are identical the possible
case is (1, 1, 2). But since all three pots are different hence,
a pot (which contains 2 coins together) can be selected in
’c | ways.

Hence, the required number of distribution

=3¢, x1=3.

The correct option is (B)

The possible arrangements are as follows:

(4,0,0) — Can be done in 2 ways, i.e., 4 balls can be put
in either one of the two identical pots or can
be put in different pot.

(3,1,0) — Can be done in 3 ways, either distinct pot can

be filled up with 3 balls, or 1 ball or remained

empty.

(2,2,0) — Can be done in 2 ways, either distinct pot can

be filled by 2 balls or remained empty

(2,1,1) — Can be done in 2 ways either distinct pot can

be filled up with 1 ball or 2 ball.



144.

Match the Column Type

149.
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Hence, the required number of ways=2+3+2+2=9

The correct option is (C)

The possible arrangements are as follows:

(4,0,0) — Can be done in 3 ways, let the 4 coins be 4,
A, B and C then all these 4 coins as a single
packet of coins can be arranged in 3 different
pots in 3 ways

(3,1,0) — Canbe done in 18 ways, out of 4, B and C we
can select one coin in 3 ways i.e., either 4 or
BorC.

Now, we can arrange this selected coin in any 3 pots in

3 ways and the remaining 3 coins as a single packet of coins

can be arranged in remaining 2 pots in 2 ways.

Hence, the required number of ways =3 X3 X2 =18

(2,2,0) — Can be done in 12 ways

There are two possible cases:

(@) 4, 4),(B,0) (ii) (4, B), (4, C)

In each of two cases we assume that there are two packets

of coins which can be arranged in 3 X 2 = 6 ways.

Since there are two cases, hence the total number of

required ways =6 X2 =12

(2,1,1) — Can be done in 21 ways

There are 4 possible cases:

) (4, 4), (B), (O) (ii) (4, B), (4), (C)

(i) (4, C), (4), (B) (iv) (B, C), (4), (4)

For the first 3 cases in each case all the 3 packets of coins

can be arranged in 3! ways.

Hence, the number of arrangements = 3 x 3! = 18

Now, in the fourth (iv) case two coins are identical so the
third packet of coins can be arranged in 3 pots in 3 ways.

145.

146.

147.

148.

Hence, the total number of arrangements = 18 + 3 =21
Thus, the required number of ways
=3+ 18+ 12+ 21 =54 ways

The correct option is (C)
In the first round, total number of matches
N VL L

Ix2

In the second round, total number of matches

=22)=4 [In each group say I-III, [I-1V]
Number of semi-finals = 2
Then, final = 1

Total number of matches =56 +4+2 +1=63

The correct option is (C)

Each team will play 7 matches and so any team can win any
number.

If matches between 0 to 7 i.e., (0, 1,2, 3,4,5,6,7)

Four teams will be selected (7, 6, 5, 4)

Thus, team which wins only 3 matches will be out of the
first round.

The correct option is (C)

Clearly, minimum number of matches that a team must win
in order to qualify for second round is 4.

The correct option is (A)

In second round, it has to win one match.
Then, one in semi-final and one final.

.. total number of matches = 3

The correct option is (D)

(I) The total number of numbers that can be formed with
the digits 3, 4, 5, 6 taken all at a time
=P (4,4)=4!=24.
Each of the digits 3, 4, 5, 6 occurs in 3!
=3 X 2 =6 times in unit’s place.
Sum of the digits in the unit’s place of all the
numbers
=(B3+4+5+6)x6=18x6=108.
The correct option is (B)
(IT) There are two different ways of forming the committee
(i) oldest may be included
(i1) oldest may be excluded
(1) If oldest is included, then youngest has to be
excluded and we are to select 4 candidates out of
8. This can be done in
8 8l 8XTX6X5

= =70 ways.
+ 4x3x2 Wy

414

(ii) If oldest is excluded, then we are to select
5 candidates from 9 which can be done in
9 9! IXEXTX6
Co= — = — —
5141 4x3x2xl1
Hence, the total number of ways in which committee
can be formed

=126+70=196.
The correct option is (C)
" 9600=2"x3 x5
Number of divisors = (7+ 1) X (1 + 1) x (2+ 1)
=8x2x3=48.
The correct option is (D)

Coefficient of x'° }

in(l+x+x2+...)4

=126 ways

(11T

(IV) Required ways = {

4
= Coefficient of x'* in (1)
1—x
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= Coefficient of x'* in (1- x)_4
=C0eﬁicient0fx10in(1 +4x+ 52%?)62 + 4%6)63 +.. )
= Coefficient of x' in (1 + *Cyx + °Cox® + °C;x°
+70pt +8Cx +0Ca + ... PO ')
13.12.11
3.2.1

Required ways = '3C10 = =286

The correct option is (A)

150. (I) The number of diagonals + number of sides = number
of selections of two vertices from » vertices

the number of diagonals ="C, — n

_nm=-) n’ —n—2n _n(n-3)

2 2 2

The correct option is (D)

(IT) In general, we know that for the distribution equation
X +X X+ X, =0
The number of ways in which 7 things can be distrib-

uted among 7 in such a way each can receive none,
: 1
one or more or all of n items are "7"'C,_,

For the distribution equation
X +x,tx3+...+x,<n
let required ways = W

Number of ways of
= W= distributing

1 item

Number of ways of Number of ways of

+ distributing +...+ distributing

2 items n items

1+n-1 2+n-1 ntn—1
= C, .+ Co +...+ C,
_n n+l
="C_+"C,_ +...+2n-1C,_,
_n n n+l 2n-1
=(C,+"CH+"C+...+7C,,

={"c,+"'c, p+...+™'c, y-"C,

= (2n71C71 + znilcn—l) - nCn
_ ZnC" o nC

n
w="C, -1
The correct option is (A)

(IIT) By the given condition, it is clear that "C, is the great-
est among "Cy, "Cy, ..., "C,.

Since n is even,
. n
"C, is the greatest for r = 5

The correct option is (C)

151.

(IV) The number of triangles = number of selections of 2
lines from the (n — 1) lines which are cut by the last
line

-l (n=D! _(n=D(n=2)
="', = =
21(n-3)! 2
The correct option is (B)
m"*c+2-"C +"C,

=("CAH"C (TG +7C, )
:nilcr‘i‘nilcr,]

:nCr

The correct option is (D)

a "C..+ . “C,

k=m
m m m+1 n—1 n
I O S O I S O S O
m+1 m+1 n—1 n
=mtle +mtle L+l e,

_m+2 m+2 n—1 n
= Lt A+ C T,

("‘n r—1+nCr=n+1Cr)'

1
=" r+1 +nCr:n+ Cr+1
The correct option is (B)
(IIT) We have,

nCn—r+3 ’ nCn—r+1+3 : ncn—r+2+ncn—r+3=.’ccr

= (ncn—r+ncn—r+l)+2(nCn—r+1+nCn—r+2)+

(ncn—r'+2+ncn—r+3):xcr

n+]Cn7r+l+2'n+lcn7r+2+n+lcn7r+3:xcr

N (n+lcn7r+1+n+lcn7r+2)+(n+lcn7r+2+
"IC, ,)="C,

U

n+3 X

= i Cn—r+3_ CV

= ""c,="C, (+'C="C, )
x=n+3.

The correct option is (A)

(IV) Total number of different things =n
The number of ways taken 1 at a time ="P, =n
Now, if we take 2 at a time (repetition is allowed) then
first place can be filled in » ways and second place
can be filled in n ways.

the number of ways taken 2 ata time ="P, x"P, =n’

Similarly, for 3 at a time = n

and so on for r at a time = n"

required number of ways =n+n* +n° + ... +n"

=n(l+n+..+1"
_n(n" -1)

n—-1
The correct option is (C)
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The candidate is unsucessful if he fails in 9 or 8 or 7 or 6 or
5 papers.
The number of ways to be unsucessful

=9Cy +°C4+°C, +°Cy +°Cy

Previous Year's Questions

153.

154.

155.

156.

157.

158.

159.

=7C,+°C, +°C,+°Cy + ¢,

1
5(9C0+901 +...4+°Cy)

1 29298256,
2

Number of choices is equal to >C, x 3C +°C5x 8C;
=140 + 56.
The correct option is (B)

n n n n
r+l + r—1 + Cr + Cr

_ n+l n+l

- Cr+l + Cr

— n+2Cr+1 )
The correct option is (B)

Since in half the arrangement 4 will be before E and other
half £ will be before 4. \

Therefore total number of ways = o =360.
The correct option is (C)

Number of balls = 8

And, number of boxes =3

Hence number of ways = 'C, = 21.

The correct option is (D)

Alphabetical order for the name SACHIN is
A,C,H, LN, S

No. of words starting with A = 5!

No. of words starting with C = 5!

No. of words starting with H = 5!

No. of words starting with [ =5!

No. of words starting with N =5!

SACHIN - 1

So the sum is 601.

The correct option is (A)

Total number of ways = '°C, + '°C, + 1OC_,J +1¢,
=10+45+120+210

=385

The correct option is (C)

Other than S, seven letters M, I, I, I, P, P, I can be arranged

|
inL=7.5.3.
2141

Now four S can be placed in 8 spaces in 8C4 ways.

Hence, desired number of ways =7 - 5 -3 - 5C, =7 - °C, -
fc,.

The correct option is (D)

160.

161.

162.

163.

164.

165.

166.

Since, 4 novels can be selected from 6 novels in 6C4 ways
and 1 dictionary can be selected from 3 dictionaries in °C,
ways. As the dictionary selected is fixed in the middle, the
remaining 4 novels can be arranged in 4!ways.
The required number of ways of arrangement
=00, €, x 4! =1080
The correct option is (D)
Total number of ways = *C, x °C,
:3x¥=3x36=108

The correct option is (C)

(n—l)C(H) _(10-1) Coany _9 C,
Statement 1 is correct

Statement 2 is also correct

From 9 we can select 3 in 9C3ways. It is correct explanation.
The correct option is (D)

Number of ways of selecting one or more balls from 10
white, 9 green, and 7 black balls

=10+ DO+ (7+1)—-1=11*10*8—-1=_879.
The correct option is (D)

Since "'C, " C;=10="C, =10=>n=5.

The correct option is (A)

Four digit numbers, which start from 6, 7, 8 =3 x4 X3 X2
=72

Five digit numbers = 5! = 120

.. Total number of integers = 192.

The correct option is (A)

Total number of words which can be formed using all the
letters of the word ‘SMALL

5!

=2=60
21

Now, 60" word is — SMLLA

59 word is — SMLAL

58" word is — SMALL
The correct option is (A)
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