5 Permutation and Combination

Fundamental Principle of Counting :

If an operation is performed in » different ways and corresponding to it another operation is
performed in m different ways, then the total number of ways of performing both the operations is mn.
This principle is also true for more than two operations.

n Factorial

°
s
[
I
[

I x2x3x .. xm-1)xn, n €N
nxm—-1)xm-2)x..x3x2x]

e nl=nm-1)

nmn-1)(nm-2)!

e 0= 1'=1

Permutation :
The number of linear permutations of » different objects taken r at a time is

n!

P ="p. =Pn,r)=nxm-1)xn-2)x..xn-r+tl)= (n—r)! (1<r<n

nr

®  The number of permutations of » different objects taken all at a time is [P = n'!
Permutation with Repetition :

Number of permutations of » distinct objects taken » at a time with repetitions allowed is
nxnxnx... rtimes=n"
Permutation with alike objects :

If p, objects are alike, p, objects are alike different from earlier ones,..., p, objects are alike

different from earlier ones and n = p, + p, + ... + p,, then the number of arrangements of # things is
n!
n'p!pstpe
Circular Permutation :
The number of ways of arranging » different objects on a circle is called the number of
circular permutations of # objects.
If clockwise and anticlockwise arrangements are considered different, then » distinct objects can be

arranged on a circle in (n—1)! ways and if these arrangements are not different, then the number of

ways of the arrangement is %(n—l)! .

Combination :

The number of ways of selecting 7 things out of » different things is called combination.

Total number of combinations

n n! 2 Pr nn-1)(n-2)...(n—r+1)
- [rj :ncr:C(n’ r = (n=r)!r! T r! O<sr<n
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n n
® = s >r=sorrt+ts=n

n
@ If a set A has n elements, then the number of its subsets with r elements is (’j

r

n
® Maximum Values of[ ] :

r

n
(1) If nis even, then the maximum value of ( j = {

n n
n
(2) If nis odd, then the maximum value of [r] = [n—l} = {nﬂ]

n
n . .
e Fromr=0tor= [5] ; [VJ Increases as r increases.

n+1 n
e Fromr= [ > } to r = n; [r] decreases as r increases;

where [x] = the greatest integer not exceeding x.

n
) [r] =k, k eN U {0} has at most two solutions.

n n
® The largest index of prime p occuring in n ! is [}ﬂ + l_z} + {_3} + ...

—_

k k k
e If n (A) =k, then the number of all subsets of the set A = (O] + ( ] + ( ] + ...+ [

k
@ If n (A) = k, then the number of subsets of a set A with m elements = [m]
n n n n ~an
o] g et ], ] =20
n n n n n n 1
ol Tlal tlal t=l]t 5] |s] =2
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n
The number of diagonals of a convex polygon with # sides = [2J —-n (n=3)
n points are given in a plane, no three of which are collinear.

n
The total number of triangles obtained by taking these points as vertices of a triangle is {3J .

n
If n points are given in a plane, then the number of line-segments joining them is {ZJ .

The number of ways of arranging » different things, taken r at a time;
(i) when m particular things are to be always included in each arrangement, is

C x C xp! (m<r<n

n-_m (n—m) (r—m)
(i) when m particular things are never taken in each arrangement is,

(n—m)Pr: (n_m)CrXr! (m<r<n

n distinct objects can be arranged in n places in P = n! ways.
The number of selections of r things out of # distinct things; when m particular things are always

included;

m n—-—m n—-m
— = (m<r<n
m r—m r—m
The number of selections of atleast one thing out of # identical things = n
The number of selections of atmost » things from # identical things = n + 1

If m alike objects are of one kind, » alike objects of second kind, p alike objects are of third kind,

then the total number of ways of selections of at least one thing = (m + 1)(n + 1)(p + 1) — 1.

If we have a group of one kind of m alike objects, another group of second kind of » alike objects,
third group of third kind of p alike objects, then total number of ways of selections of atleast one
thing from each group is m n p.

Number of selections of atleast one thing out of » distinct things and m identical things is
2" (m + 1) —1.

Number of arragements of » distinct things in n places such that all these things lie at wrong
placesis P - P, + P ,— P + .. + (1) P.

n n-1 n n- n n-3
The sum of all the numbers formed by using m digits (without repetition) from the digits

ca,e {1,2,3,..,9} = P ) X (@, ta,ta;+..+a)(lll ... 1 m times)

a,a, a T -1 m-1

1> G G3o o
The sum of all the numbers made by using m digits (with repetition) from the digits
a, ..a, € {1,2,3,..,9} = nm 1 x (@, +a,*a,+..+a)(lll ... 1 m times)

a.,a

1?72

If the number of identical things is p and the number of distinct things is # — p, then total number of
ways of selections of 7 things out of # things,

. n-p\ (n-p\ (n-p n-p
if r<p, + + + .t

r r—1 r-2 0
. n-p n-p n-p n-p
if r> p, + + + ..+

r r—1 r-2 r—p
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)

Sol. :

@)

Sol. :

n distinct things can be distributed in / groups of p things and m groups of ¢ things in

n!

_ + =
o0 (@ 1 ways, where Ip + mq = n.

If n distinct things are distributed in / groups of p things and m groups of ¢ things, then the total

number of ways of the arrangement of (/ + m) groups = ——————;

n!(l+m)!
; ; where Ip + mg =n
(pH (gH"1'm!

: Multiple Choice Questions :

)3
+
4 r=1

48 48
) | ® |
43 S (48—r
Wi
43\ (47 (46) (45) (44
= laltla s lts st
43 (43) (44 (45) (46
= Jaltls s st
44 (44) (45) (46) (47
BTN N R N R
45\ (45) (46) (47
RN RN A
46)  (46) (47 47\ (47
~ola) 3Tl Tla) T3 T
100 1 100 r
If m= Zw, then ZW ......
57 5F)
(A) 50 m (B) 100 m
100 r
Let 1 = X700
50%)
0 .12 3
= (100 100 100 100
0 1 2 3
_ 100 % 98 97
= 100 100 100 100
100 99 98 97

48
5

|

(D) (

48
(4j Ans. : (B)
©)99m (D) 200 m
ot 7o ()
[100
0
+ ...+ (IOO
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)

Sol. :

@)

Sol. :

©)

Sol. :

[ - (;ggJ : U : H ; U -~ H o A e

0 1 2 3 100
hH+2 =
100 100 100 100 100
5 = (100, (100} _ (100) , (100} . (100
0 1 2 3 1100

R BN DU B
~ 100 | (100) (100) (100) (100} " (100
0 1 2 3 100

100 1
= 100 E{)@

= 100 m
1 = 50m Ans. @ (A)
30 persons can be selected out of 50 persons in ......... ways, if 4 particular persons are
included.

46 46 46
(A) [26] (B) (30] (©) 46 P oy (D) 4 [26]

4
The number of ways of selection of 4 persons out of 4 particular persons = [ 4] =1

46
The number of ways of selection of remaining 26 persons out of 46 persons = (26]

46 46
The total number of ways =1 x |, | = | ¢ Ans. @ (A)

By using the alphabets of the word MONDAY, ....... words of 4 letters can be formed in which
Y does not occur.

(A) 119 (B)24 ©)5s (D) 120

Here, n=6 m=1 r=4

(Y is not included at any place. So, 5 alphabets are to be arranged in 4 places.)

Total number of words = n-m P =Py = 120 Ans. : (D)

30 persons out of 100 persons can be arranged in a queue in ...... ways, if 20 particular persons

are to be included.

80 100 (80
(A) [10] 30! (B) (20 ] (10] 30! (C)20x ¢ Py (D) ¢ P, x 30!

20) (80 80
The total number of ways of the arrangement = [20] (10] 230! = [IOJ -30!  Anms. : (A)
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(©6)

Sol. :

™)

Sol. :

®)

Sol. :

©)

Sol. :

80 persons out of n persons can be arranged on a circular table in ........ ways in which 5

particular persons are not included.

n->5 1 (=5 n-5
(A)| go | 80! B) (s, Pso © 71 80 79! D) |,_g5]79!
80 persons are selected out of n — 5 persons and they can be arranged on a circular table in
n-5 n-5
go | BO=D =1 _¢s]79! Ans. : (D)
m, n and p things from m + n + p things can be arranged in three boxes in ...... ways.
(m+n+p)! (m+n+p)! 1 (m+n+p)! (m+n+p)!
(A) m!n!p! X3 ( m!n!p! Xg ©) m!n!p! ( m!nlp! X3!
m+n+p I’l+p P
The total number of ways = [ ] x [ J x [ ] x 3!
m n p
_ (m+n+p)!  (n+p)! p! (m+n+p)! .
= o ptmt < ol X orpr X3t = T x31 Ans. : (D)

m + n + p things can be distributed in three parts of m things, » things and p things in ........

ways.
(m+n+p)! (m+n+p)! (m+n+p)! (m+n+p)!
( m!n!p! ( m!nlp! XE ( m!inlp! ( m!nlp! X3!
m+n+p n+p p
The total number of ways = ( J x [ ] x ( ]
m n p
(m+n+p)! (n+p)! (m+n+p)!
T arpm S o T T Ans. : (C)
mn distinct things can be distributed in » equal parts in ...... ways.
(mn)! (mn)! 1 (mn)!_ 1 (mn)!
xn! ES =
There are % = m things in each part.
The total number of ways of distribution = \ 7 m_ ) {m
n!
(mn)! (mn—m)! m!
_ m!(mn-m)!  m!(mn-2m)! " m! 0! _ (mn)! 1
B n! B (mH" n!
Ans. : (O)
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(10)

Sol. :

(11)

Sol. :

(12)

Sol. :

(13)

Sol. :

mn distinct things can be distributed equally among » persons in ...... ways .

(mn)! (mn)! (mn)! (mn)!

! |

mn .
Here, each person gets ——=m things.

The total number of ways of distribution

(mn)! (mn—m)! m! (mn)!

X o Ans. : (B)

T ml(mn-m)! X m!(mn-2m)! aER 0lm! — (m"H"

......... nine digit numbers can be formed by interchanging the digits of the number 221177666

such that odd digits lie at even positions.
(A) 16 (B) 54 (C) 60 (D) 90

41
The number of ways of arrangements of odd digits 1, 1, 7, 7 in 4 even positions = 557 =6

The number of ways of the arrangements of even digits 2, 2, 6, 6, 6 in remaining 5 positions

_ 3t 120 _
“2ix31 T 10
The total number of ways = 6 x 10 = 60 Ans. : (C)

Ten's digit of 6! + 7! + 8! + ... + 100! is ...... .

(A)4 (B)6 ©) 2 (D)8

Ten's digits of 10 ! + 11 !+ 12!+ ..+ 100 ! is 0.

6! =720,7"!=5040, 8 ! =40320, 9 ! = 362880

o6+ 70+ 8!+ 91 =408960

. Ten's digit of the number = 6 Ans. : (B)

By using all the alphabets of the word MONDAY; all possible words are to be made. Arranging
them in dictionary order, the position of the word MONDAY in the dictionary order is ...... .
(Without repetition. )

(A) 326 (B) 303 (C) 327 (D) 300
2 3 2 1 0 0

M O N D A Y

5t 4 3t 2! o

Position of this word =2 x5! +3 x4l +2 x314+1x21+0x 11 +0x 0! + 1

=240+ 72+ 12+2+1 =327 Ans. : (C)
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Explanation : Write MONDAY .

There are two alphabets A and D, which precede M lying to the right of M. So, write
2 above M.

There are three alphabets A, D and N, which precede O lying to the right of O.
So, write 3 above O.

There are two alphabets A and D, which precede N lying to the right of N. So, write
2 above N.

Similarly, write 1, 0, 0 above D, A and Y respectively. In the III row; start to write
0! 1! 2! ... 5! from the right sides.

Do the sum of the products of the corresponding elements of first and third row and

add 1 to this result. So; we get the position of the word in a dictionary order.

We can use this method only if all the alphabets of a word are distinct.

Second method : Arrange all the alphabets of the word MONDAY in dictionary order;

(14)

Sol. :

ie. A,D,M,N, O, Y.
First, the words starting with A are = 5! = 120 in number. Then the words starting with
D = 5! =120 in number.
Now, M is at the first position. The number of words with MA = 4! = 24.
The number of words with MD = 4! = 24. The number of words with MN = 4! = 24,
Now, O is at second position.
The number of words with MOA = 3! = 6. The number of words with MOD = 3! = 6.
Now, N is at third position.
The number of words with MONA = 2! = 2.

Now, D is fourth position. Then in dictionary order we get the word MONDAY. For the position
of MONDAY, before the word MONDAY; we have 120 + 120 + 24 + 24 + 24 + 6 + 6 + 2 words.

The position of the word MONDAY (in dictionary order) is 327.

Using four alphabets out of the alphabets of the word MATHEMATICS ........ words can be
formed.
(A) 1680 (B) 18 (C) 756 (D) 2454

There are 11 alphabets in the given word MATHEMATICS. i.e. M, M, T, T, A, A, H,
E, I, C,S.

(I) The number of ways of forming four alphabet words from eight distinct alphabets
MTAHEICS

=P, =8x7x6x5=1680

(2) The number of words of four alphabets formed by using two same and two distinct alphabets

3)\(7
= [1 J [2] X % (Taking one pair and two distinct alphabets from 3)

=3x21x12= 756
(3) The number of words formed by two pairs of two same alphabets
3] _4
:[zjz' 21 =3x6=18

The total number of words of four alphabet words = 1680 + 756 + 18 =2454  Ans. : (D)
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(15)

Sol. :

(16)

Sol. :

(17)

Sol. :

(18)

Sol. :

By using the digits 0, 1, 2, 3, 4, 5 only once ....... five digit numbers divisible by 3 can be formed.
(A) 96 (B) 600 (C) 120 (D) 216
If the sum of all the digits of a number is divisible by 3, then the number is divisible by three.

Here, the sum of all the given digits is 15. Forming a five digit number using the digits 1, 2, 3, 4, 5
such that sum of digits is 15 and using the digits 0, 1, 2, 4, 5 such that sum of digits is
12 is only possible. We cannot find five digits whose sum is less than 12 or greater
than 15, such that the number is divisible by three.

We can form 5 ! = 120 numbers of five digits with the help of the digits 1, 2, 3, 4, 5 and
they are divisible by 3.

We can form five digit numbers using 0, 1, 2, 4, 5 which are divisible by 3 and their
numbers is 4(4!) = 96.

The total number of five digit numbers which are divisible by three = 120 + 96 =216 Ans. : (D)

2,3 and 5 points lieon AB , BC , CA of A ABC respectively. ........ triangles can be formed

by taking these points as vertices.

(A) 109 (B) 120 (C) 107 (D) 99
Here, 2 + 3 + 5 = 10 points are given.
10 3 5
The number of triangles = (3 ] — [3] — [3] = 120—-1-10=109 Ans. : (A)
2,3 and 5 points lieon AB , BC , CA of A ABC respectively. ......... lines can be formed by

using these points.
(A)32 (B) 45 (C) 34 (D) 33

A unique line passes through two distinct points. 10 points are given.

‘ 10 3 5
.. The number of lines = s 1= 12l 12 +2

~10x9

== -3-10+2 =34 Ans. : (C)
189 189 190
If st =, , then r=......
(A)360rl154 (B)35o0r 155 (C)360r155 (D) 36 or 153

e (3 (7)-(7)- (5 (7)

189 189
135 |\r-1
“35=r—1 or 35+r—-1=189
L r=36 or r=155 Ans. : (O)
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(19)

Sol. :

(20)

Sol. :

2D

Sol. :

22)

Sol. :

If n(A)=m and n (B) =2, then ....... onto functions from A to B are defined.
(A)ym? -2 B) P, (C)2m-2 (D) 2m—1
The total number of functions from A to B = 2"

and the total numbers of not onto frunctions from Ato B =2

‘. The number of onto functions from A to B = The total numbers of functions —

The total number of not onto functions

=2m_ Anmns. : (O)
If A={a, b, ¢, d} and B = {I, 2, 3}, then ....... onto functions are there from A to B.
(A) 45 (B) 36 (©) 33 (D) 24

The total number of functions from A to B =3* =81

The total number of not onto functions having one element in the range is three and those having

3
two elements in the range = [2] (24 —2) =3x14=42

.. The total number of not onto functions = 3 + 42 =45

.. The number of onto functions = 81 — 45 = 36 Ans. : (B)
Note : If n(A) = m and n(B) = n, then the number of onto functions from A to B

=Sy (2) -

r=0
= 1y (3) 3+ D! @ @+ 1y @
=81 —48+3=36

Four boys and four girls can be arranged in a row in ....... ways, so that two persons of
same gender do not occupy adjacent positions.

(A) 1152 (B) 576 (C) 2880 (D) 2304
B G B G B G B G
or

G B G B G B G B

There are two possibilities. An arrangement starts with a boy or with a girl.

The total number of ways that 4 boys can be arranged in 4 places and 4 girls can be arranged in
4 places = 4! x 4!

.. The total number of ways = 4! x 4!
.. The total number of ways of this arrangement =2 x 4 | x 41 =2 x 24 x 24 = 1152 Ans. : (A)

If A= {1, 2, 3... n}, then the number of commutative binary operations defined on A is ....... .

2

(A) [7] (B)
n
Foranyx,ye A, x*xy=ypy*xXx

n(n-1) nn2
3 (© = (D) =

where * is a function from A x A — A.

For every (x, y) € A x A, x * y can be determined in n ways.
So, 1 % 1 can be decided in n ways.

2 %1
3%«1=1=%3,3%2=2%3 and 3 * 3 can be decided = n-n-n = n* ways.

2

1 2 and 2 * 2 can be decided in = n-n = n° ways.
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(23)

Sol. :

(24)

Sol. :

(25)

Sol. :

(26)

Sol. :

Similarly, n « 1 =1 % n, n « 2 =2 % n, ... the total number of ways to decide the value
=n Xn %x. Xntimes = n"

The number of commutative binary operations is
=nxmwxpx .o xpl = p T3t = Fn Ans. : (D)

If five digit numbers are formed by using the digits 3, 4, 5, 6, 8 only once, then the sum of
ten's digit of all such five digit numbers is ...... .

(A) 6240 (B) 624 (C) 3120 (D) 156
The sum of ten's digit = Sum of unit digit
= (n— 1)! x sum of all the digits
=5-D!x@B+4+5+6+38)
=24 x 26
=624
The total number of numbers with fixed unit digit = 4!
The sum of their unit digits = 24 x 26 = 624 Ans. : (B)

The sum of unit digits of all 4 digit numbers that can be formed using the digits 1 to 9 is ...... .
(Without repetition).

(A) 10,800 (B) 12,700 (C) 15,120 (D) 50,400

Required sum = (n— 1)P(m_ H (the sum of all the digits) (D
=0 Wunydt2+..19 n=9,m=4)
=Py (45) = 8x7x6x45 = 15,120 Ans. : (C)

The sum of all five digit numbers formed by permuting the digits of the number 2354768 is ...... .
(A) 9333240 (B) 279997200 (C) 5833275 (D) 139998600
n = total number of digits =7, m =5

Required sum P m-1) (the sum of all the digits) (11111)

ECES)

P xQ+3+4+5+6+7+8)(11111)

360 x 35 x 11111 = 139998600
Ans. : (D)
The sum of all the 4 digit numbers formed by using the digits of the number 23456 is ......

(repetition is allowed).

(A) 2777500 (B) 53328 (C) 3777500 (D) 277500
Here n=5, m=4

Required sum = "' x (sum of all the digits) (1111)

=5 I x 2 +3+4+5+6)x (1111) =125 x20 x 1111 = 2777500 Ans. : (A)
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(27) Four digit numbers are to be formed by using all the digits of the number 123456. The sum of unit

digit and hundred's digit of all these numbers is ...... (repetition is allowed).

(A) 8712 (B) 9072 (C) 252 (D) 90720
Sol. : Here, n=6,m=4

The sum of unit's digits = The sum of hundred's digits

.. Required sum = 2 x p™! x (14+2+3+4+5+6) (1)

=2 x 6% x(21) = 9072 Ans. : (B)

(28)  The sum of all two digit numbers formed by using the digits of the number 12304 only once is ..... .

(A) 700 (B) 430 (©) 200 (D) 2200

Sol. : Here 0 does not occur at ten's position. So we get 4 numbers with unit digit 0 and three numbers

with unit digit non-zero.

The sum of unit's digits of all two digit numbers =0 % 4 + 3 x (1+2+3+4)

=3 x10=130
and the sum of ten's digit of all two digit numbers =4 x (1+24+3+4)
=4 x10=40

Required sum = The sum of unit's digits x 1 + the sum of ten's digit < 10
=30+40x 10 = 30+ 400 = 430 Ans. : (B)
1s a factor o !, then maximum value of x 1S ...... .
29) If6lisaf £ 100!, th i lue of k i

(A) 48 (B) 97 (C) 47 (D) 46

Sol. : The largest exponent of 2 in 100 ! = [%] + [%] + [%] + [%] + [%] + [%} + [%}

=50+25+12+6+3+1+0=97 and

The largest exponent of 3 in 100 ! = [%} + [%] + [%} + [%] =33+ 11+3+1=48

100! =2 x 3% x k  where k 22n, k 23n,ne N
=2 x3)Mx2¥xk
— 648 X 249k
‘. The largest exponent of 6 in (100)! = 48 Ans. : (A)

Note : Here the largest exponent of 6 = the largest exponent of 3. So, these is no need to find

the largest exponent of 2.

B0) 0o Py + 7 X 00 Pe= e

(A) 100 P7 (B) 101 C7 (C) 100 PS (D) 101 P7
. __ 100! 100!
Sol. : 100P7+7X100P6_W+7 41
_ 100! 7 __ 100! 101 _ 101! __ .
= W) = E ==, Ans. : (D)




GD

Sol. :

(32)

Sol. :

(33)

Sol. :

(34)

Sol. :

10 animals of a circus have to be placed in 10 cages with one in each cage. If 3 of the cages

are too small for 6 of the animals, then the number of ways of placing the animals in cages is ....... .
(A) 30240 (B) 120960 (C) 168 (D) 5064

6 large animals can be placed in 7 large cages in .P, = 7! = 5040 ways.

A small animal can be placed in a large cage.

.. Remaining 4 animals can be placed in remaining 4 cages in 4! = 24 ways.

.. The total number of ways of this arrangement = 5040 x 24 = 120960 Ans. : (B)
AAAA BB CCC DDD E F can be arranged in a row in ....... ways, so that two B's occupy

adjacent positions.

12! 13 12! 14! 12!
(A) Z3131 X[z] B) 73131 > 15P> © 733121 2! D) 73131 * 132

.. . ) 12!
Except B’s, the remaining 12 letters can be arranged in a row in 773737 ways.

13
Two B's can be arranged in 13 places in [2 ] ways.

: 12! 13
The total number of ways of this arrangement = 773737 * [2 ] Ans. : (A)

........ four digit odd numbers can be formed by using the digits 0, 1 and 2.
(A)9 (B) 18 (C) 27 (D) 8
We have to place 1 at unit place to form an odd number.
.. The total number of ways of filling unit place = 1.
To make a four digit number; place the digits 1 or 2 at thousand's place.
Any digit from 3 given digits is possible at ten's and hundred's places.

The total number of ways to decide thousand's place = 2

The total number of ways to decide ten's place = 3

The total number of ways to decide hundred's place = 3

The total number of four digit numbers =1 x 2 x 3 x 3 =18 Ans. : (B)

Product of first » odd natural numbers is ...... )

oY ® (1) .p, (© 2%, ® G (7]
Here, 1 x3 x5 x .. x(2n-1)

IX2X3X4Xx5%..x(2n-1)X2n
2X4X6X...X2n

(2n)!

2" xn!

~ (3w, Ans. 5 (B)
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(33)

Sol. :

(36)

Sol. :

(37)

Sol. :

(38)

Sol. :

By permuting the digits of the number 35679, ........ new five digit numbers less than 56000 can

be formed.

(A) 30 (B) 28 (C) 143 (D) 29

A number of type 3 x x X X is less than 56000 and can be chosen in 4! = 24 ways.

A number of type 5 3 x x x is less than 56000 and can be chosen by 3! = 6 ways.

Other numbers formed are greater than 56000 and one such number is given.

Hence, the total number of numbers is 24 + 6 — 1 =29 Ans. : (D)
In ™ABCD, A - E — C and B, E, D are non-collinear. ....... rays can be drawn by taking
the points A, B, C, D and E as initial points.
(A) 14 B) 16 (©) 20 (D) 18
Two rays are possible with the help of two distinct points.
D C
— - - -
Here AE = AC and CE = CA E
5
.. The total number of rays =2 [2]— 2
=2(10)-2 A B
=18 Figure 5.1
5 : - —
Note : 2 5 choices because AB # BA Ans. : (D)
The number of subsets of {1, 2, 3, 4, ... n} containing 1 but not containing 2 and having
at least 4 elements and at most five elements is ...... . (n>6)
n—1 n—1 n-2 n-2 n
w |, ®) | . © |, %5 D) |5
1 1 n-2 n—-2
The number of subsets having 4 elements = |, 0 3 1= 3
) 1 1 n-2 n—2
The number of subsets having 5 elements = |, | | 4 1= 4
) n-2 n-2 n—1
*. The total number of required subsets = SOl R R Il Ans. : (A)
If m= C, then C, = ...
1 n+l 1 n+l
(A)3xn+1P, B) T % | 4 ©)3x| 4 D) s> 4
n(n-1) {n(n—l)_l}
it C - m(m-1) B 2 2
ere, C, = 5 = 5
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Sol. :

(40)

Sol. :

(1)

Sol. :

42)

Sol. :

n (n-1)(n* -n-2)

8
 n(m-D(n-2)(n+l)
B 8
B (n+hn(n-1)(n-2) _ (n+l )
= 3 7 —3[4] Ans. : (C)
......... three digit even numbers can be formed without repetition of the digits.
(A) 360 (B) 320 (C) 328 (D) 348
The total number of three digit numbers =9 x 9 x 8§ = 648
The total number of three digit odd numbers =5 x 8 x 8 = 320 (last digit 1,3,5,7.9)

The total number of three digit even numbers =
The total number of numbers — The total number of odd numbers = 648 —320 = 328
Ans. : (C)
....... seven digit numbers can be formed using the digits 1, 2 and 3 such that the sum of

the digits is 10.

(A) 42 B) 77 (©) 35 (D) 90

. . . 7! Tx6x%x5!
The total number of numbers formed using the digits 1, 1, 1, 1,1,2,3 = ST T

) o 71 Tx6x120
The total number of numbers formed using the digits 1, 1, 1, 1,2,2,2 = A3 = oaxe
The total number of seven digit numbers = 42 + 35 =77 Ans. : (B)

Note : If the digit three is to occur two times, then the minimum sum of the digits
=3+3+1+1+1+1+1=11.

So, 3 is not taken twice; if the digit 3 is taken once, then the digit 2 cannot be taken twice,

because the minimum sum of the digits=3+2+2+1+1+1+1=11.

Hence, only two cases 1,1,1,1,1,2,3 or 1,1,1,1,2,2,2 are possible.

If from A, B, C, D, E and F atleast one alphabet can be repeated, then ........ words can be

formed using four alphabets are possible.

(A) 936 (B) 1296 (©) 360 (D) 1281

The number of required words

= The total number of words with repetition allowed —

The number of words in which no alphabet is repeated

=6'— P,

=1296 — 360 = 936 Ans. : (A)
All the alphabets of the word DAUGHTER are to be arranged without repetition. ......... words of
eight alphabets can be formed such that all the vowels come at the place of consonants.
(A) 720 (B) 3600 (C) 39600 (D) 7200

Here the word contain 8 alphabets. In these 8 alphabets, A, U and E are three vowels and
D, G H, T, R are five consonants.
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43)

Sol. :

(44)

Sol. :

45)

Sol. :

The total number of ways to arrange three vowels in 5 places = P, =5 x4 x 3 =60
Now, remaining 5 alphabets can be arranged in 5 places in 5 ! = 120 ways.
So, the total number of arrangements in 8 places can be done in 60 x 120 = 7200 ways.

Ans.

- (D)

....... words of 7 alphabets can be formed by permuting alphabets of the word ENGLISH, such

that vowels occupy odd positions.
(A) 1440 (B) 719 (C) 2880 (D) 132

Here, out of 7 alphabets; E and I are two vowels.
1 3 5 7
The total number of ways of arranging two vowels in 4 odd positions = P, =4 x 3 =12

Remaining 5 alphabets can be arranged in 5 places in 5 ! = 120 ways

The total numbers of required words = 12 x 120 = 1440 Ans.

(A)

If new words of 6 alphabets are to be formed by permuting all the alphabets of the word

SCHOOL, then the position of the word SCHOOL is ...... . (in dictionary order)
(A) 302 (B) 243 (C) 304 (D) 303
Here, dictionary order,is C H L O O S.

The number of words starting with C = 1 x = =60

The number of words starting with H = 60
The number of words starting with L = 60
=5

The number of words starting with O =120

!
The number of words with SCHL = % =1
The number of words with SCHOL = 1
SCHOOL itself =
Required position = 60 + 60 + 60 + 120+ 1 +1 + 1 =303 Ans.
11! +22!+331+..+9999 ! = ..

(A) 100! (B) 100! -1 (C) 100! +1 (D) 99! +1

[S—

99
Required sum = 2 reh

r=I1

99
= 21 (r+1)— 13 7!

99
= X (D -l
r=I

= (21— 1)+ (3! =21y + (4] —31) + ... + (100! — 99!)

= 100! -1 Ans. :

- (D)

(B)
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(46)

Sol. :

47)

Sol. :

(48)

Sol. :

42! is divisible by ... .
(A) 122 (B) 12 (C) 240 (D) 3%

R R R R
£+ 5]+ [

14+4+1=19

The largest exponent of 2 in 42!

The largest exponent of 3 in 42!

" 2% x 319 is a factor of 42!.

. (22" x 2 x 319 is a factor of 42!.

. (2 x 2 x3)19 x 2 is a factor of 42!.

-~ 42! is divisible by 121°.

and 42! is not divisible by 1220= 240 x 320,

Also 42! is not divisible by 24°and 3%*. Ans. : (B)

2n 2n+1 2n+2 2n+25
) () () )

2n+26 2n+25 2n+26 2n+26
»(7] B | o] o5
2n 2n+1 2n+2 2n+25
) ) e [

2n+1 2n+1 2n+2 2n+25
- ]+[ ) ]+[ ; ]+...+[ : ]

2n+26
= 25 Ans. @ (A)
7 lines and 5 circles intersect in at most ........ points.
(A)70 B) 111 (©) 35 (D) 66

Two lines intersect in at most one point. Two circles intersect in at most two points and one line

and one circle intersect in at most two points.

". The maximum number of points of intersections.

7 5 7\ (5
= [2J(1)+ [2] 2) + [1] [1](2) = 21+20+70 =111 Ans. : (B)
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(49)

Sol. :

(50)

Sol. :

G

Sol. :

(52)

Sol. :

.. The total number of numbers

Three digit numbers are to be formed with the help of the digits 1, 2, 3, 4, 5 and 6. Then

numbers from them are divisible by 4.
(A) 36 (B) 48 (C) 54 (D) 32
Here, 12, 16, 24, 32, 36, 44, 52, 56, 64 are two digit numbers divisible by 4.

. The total number of 3 digit numbers which are divisible by four =9 x 6 = 54

Here any digit can be repeated because we have to find the total number of numbers.

If last two digits of any number form a number which is divisible by 4, then the original number

isalso divisible by 4. Ans.

(O

........ number of numbers with maximum nine digits can be formed using digits 1 to 9 (repetition

is allowed).

| > 910 _; 2
(A) 5 (3°-9) (B) %gcr (©) — (D) %gPr

The total number of one digit numbers = 9. The total number of two digit numbers =9 x 9 =

The total number of three digit numbers =9 x 9 x 9 =93

Similarly, the total number of nine digit numbers = 9°

9+92+93+  +9°

9(9° -1)
9-1

= 299 = £ (3¥-9) Ans.

There are ...... zeros at the end of 200!,
(A) 48 (B) 50 (C) 51 (D) 49
In the prime factorization of n!; the largest exponent of 2 > the largest exponent of 5

.. The number of zeros at the end of 200! = The largest exponent of 5 in 200!

= [20] 4 |Z0] 4 (2] —40+8+1 = 49

Ans.

92

(A)

(D)

Nine points lie on each of two parallel lines. If each point on one of the lines is joined to another

point of the other line, then these line-segments intersect in » distinct points. Then 7 is not

greater than ....... .

(A) 1296 (B) 1926 (C) 3060 (D) 5184
With the help of a pair of two points on both the lines; we get a point of intersection,
9) (9 -
.. The maximum number of points of intersection = [2] X [2]
=36 x 36 -
=1296 Figure 5.2
Out of 1296 points; some points may be same.
. n<1296 So, n » 1296 Ans. ¢ (A)

160




(53)

Sol. :

(54)

Sol. :

(55)

Sol. :

(56)

Sol. :

The number of all the divisors of 8! is ....... .

(A) 14 (B) %96 (C) 15 (D) 11
Here, 8! =27 x 32 x 51 x 7! Second method :
Each divisor of 8! is of the type 29 3% 5¢ 79 | 8! = The number of divisors of 27 x 3% x 5! x 7!
where a €{1,2... 7,0}, b €{0, 1,2} = (a+1) (b+1)(ct1)...... (formula)
ce{0,1}and d {0, 1} = (7+DH+DHA+D(A+1)
.. The number of divisorsof 81 =8 x 3 x 2 x 2 =8 x3x2x2

=96 =% Ans. : (B)
If five letters are to be placed in five addressed envelopes, then all the letters are placed in
incorrect envelopes in ....... ways.
(A) 96 (B) 24 (C) 45 (D) 44

The total number of required ways

= Ps— P+ PP+ P - P
= 120-120+60-20+5—1 = 44 Ans. : (D)

If n is an integer between 0 and 31, then the least value of n! (31 —n)! ...... .

(A) 14! x 15! (B) 15! x 16! (©) 31! (D) 16! x 17!
31 31!
If n! (31 — n)! is minimum, then [n ] = Gl will be maximum.
31-1 31+1
PNE o or — So,n=150r 16
.. The smallest value of n! (31 —n)! = 15! x 16! Ans. : (B)

If the total number of selections of atleast one thing and atmost # things out of 2» + 1 things is

1023, thenn = ......

(A)3 (B)4 ©)5 (D) 6
2n+1 2n+1 2n+1 2n+1
e [ [P () ) o
2n+1 2n+1 2n+1 2n+1
L )
{[mu} [2n+1j (2n+1]}
+ ot
n+1 n+2 2n+1

2n+1 2n+1 . 2n+1 - 2n+1
102341 5 ]| e n+2 n+1
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(7

Sol. :

(58)

Sol. :

(39)

Sol. :

(60)

. 22n+1

2n+1 2n+1 2n+1
o5 () ()
n n-1 0
2n+1 N 2n+1 - 2n+1 N 2n+1
1024 + | ) " 0

1024 +1023 + 1 From (1)
= 2048

— 211
s 2l =11 So, n=5 Anmns. : (O)

If all the alphabets of the word FENY are permuted, then ...... is the 7th word in the dictionary
order.
(A) EYNF (B) ENYF (C) FEYN (D) FENY
All the alphabets of the word FENY are to be arranged in dictionary order.
.. The number of words starting with E are 3! =6

Seventh word will be FENY. Ans. : (D)
If all the alphabets of the word LETTERS are permuted, then ........ words of seven alphabets are

possible so that same alphabets do not occupy adjacent positions.

(A) 36 (B) 420 (C) 540 (D) 660
Here, given alphabets are E, E, T, T, L, R, S.

The number of required numbers = The total number of words using all alphabets once
— the number of words where two E's are together

— the number of words where two T's are together

+ the number of words where two E's and two T's are together
-7 el 6! _Tx720 720 _ 720 _ _ .
o w5 5 T 12021260 - 720 + 120 =660 Ans. : (D)

The number of numbers lying between 99 and 999 with only two adjacent digits equal is ....... .

(A) 162 (B) 153 (©) 90 (D) 161

numbers of the type aab =9 x 9 = 81

because a is any digit from the digits 1 to 9 and b is any digit except a from the remaining
9 digits (including zero).

Similarly, numbers of the type baa =9 x 9 = 81

because b is any digit from the digits 1 to 9 and «a is any digit except b from the remaining

9 digits (including zero).
". The total number of numbers = 81 + 81 = 162 Ans. : (A)
......... six digit numbers are divisible by 4 (repetition is not allowed).

(A) 33600 (B) 87360 (C) 36300 (D) 32340
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Sol. :

(6D

Sol. :

(62)

(63)

Sol. :

If the last two digits are 04, 08, 20, 40, 60 or 80, then the number is divisible by 4.
The total number of the numbers of this type =6 x P, =6 x 8 x 7 x 6 x 5 = 10080
Now, if the last two digits are 12, 16, 24, 28, 32, 36, 48, 52, 56, 64, 68, 72, 76, 84, 92, 96,
then the total number of numbers of this type of numbers
= 16 x7x P,= 112x7x6x5 = 112 x 210 = 23520
The total number of numbers = 10080 + 23520 = 33600 Ans. : (A)

Two numbers from 1 to 100 can be selected such that the product of them is divisible by 3,

w[Z)-E) eE)E eoff) of)

100
From 1 to 100 any two numbers can be selected in ( ’ J ways.

From selected two numbers, if any number is not divisible by 3, then their product is also
not divisible by 3.
Here, 3, 6, 9 ... 99 (i.e., 33 numbers) are divisible by 3.

100 — 33 = 67 numbers are not divisible by 3. So, if any two numbers are selected from

these 67 numbers, then their product is not divisible by 3

100 67
The total number of ways of required type = ( ) J — ( ’ J Ans. : (A)
n balls can be distributed among two friends in ....... ways so that one of the friends gets m
balls and the other friend gets n — m balls.
n n n!
A1, B) 2], (© 27 (D) 2P,
n n—m n m
The total number of ways of distribution = [ ] + ( ] [ ]
m n—m n—m m
_ n n
= O+ O
()
= +
m m
n
=2 m Ans. : (B)
If A, B, C, D, E and F are to be arranged in a row, then there are ...... ways in which this
arrangement can be done so that A always precedes B.
(A) 120 (B) 360 (©) 90 (D) 345

Six letters can be arranged in a straight line in 6 ! = 720 ways.

In half of these ways, A is placed before B and in remaining half number of ways, A follows B.

6! _ 720

- If A precedes B, then the total number of ways of this type of arrangements = — = =360

2 2
Ans. : (B)
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(64)

Sol. :

(65)

Sol. :

(66)

Sol. :

If A, B, C, D, E and F are to be arranged in a straight line, then this arrangement can be

done in ...... ways such that B is placed next to A.

(A) 120 (B) 360 (C) 60 (D) 90

Here, B is placed next to A, so assume that AB is a one letter.

Thus, five letters (AB), C, D, E and F can be arranged in a straight line in 5! = 120 ways
Ans. : (A)

If the number of diagonals is 52 more than the number of sides in a convex polygon, then the

number of vertices of this polygon is ....... .

(A) 16 B) 15 (©) 14 (D) 13

Suppose the convex polygon has » vertices.

n
.. The number of diagonals = [ZJ —n

Now, the number of diagonals = the number of sides + 52

n

. [zj—n=n+52
n(n—-1)

. 2 =2n+52

sonP—n=4n+ 104
“n?-5n-104 =0
“(m+8(n-13)=0
sn=-8 orn=13
But n = -8 is impossible.
son=13 Ans. : (D)
........ four digit numbers formed without repetition of the digits are multiples of 5.
(A) 840 (B) 952 (C) 672 (D) 1008
The total number of ways of getting the numbers with unit digit 0 =1 x P, =9 x 8 x 7 =504
If the unit digit is 5, then 0 is not possible at thousand's place.
Thousand's place is to be decided in 8 ways.
Hundred's place is to be decided in 8 ways.
Ten's place is to be decided in 7 ways.
The total number of ways to form the numbers with unit digit 5 =1 x 8 x 8 x 7 = 448
The total number of required numbers = 504 + 448 = 952 Ans. : (B)
Second method : For a multiple of 5, unit digit is 0 or 5.
The total number of ways = P, x 2 = 1008
But a number of the type 0 a b 5 is not admissible.
and the total number of ways of type 0 a b 5= P, = 56
The total number of required numbers = 1008 — 56 = 952 Ans. : (B)

164




Sol. :

(68)

Sol. :

(69)

........ four digit numbers are divisible by 9 in the rearrangement of the digits of the number
27456, (repetition is not allowed.).
(A) 18 (B)20 (C) 24 (D) 120
If the sum of the digits of a number is divisible by 9, then the number is divisible by 9.
Here, maximum sum =2 +7 + 5+ 6 + 4 =24 and minimum sum=2+4 +5+ 6 = 17.
Hence the sum of four digits will not be 9 or 27.
But the sum =2 + 7 +4 + 5 = 18 is possible.
A four digit number can be made by using the digits 2, 7, 4 and 5 only once, such that
it is divisible by 9.

The total number of 4 digit numbers divisible by 9 = 4! = 24 Ans. : (C)
......... triangles have one side in common with the polygon in a convex polygon of 10 sides.
(A)270 (B) 80 (C) 60 (D) 61

10
Select any one side of a polygon. The number of ways of this selection = [ | j= 10

Select any one vertex except two end points of the selected side and two adjacent vertices of
this side. Now, by joining this point with end points of the selected side, then we will get a
triangle of required type. So, here we are left with 10 — 4 = 6 vertices corresponding to each
selected side.

6
The number of required triangles = 10 x [1] =60 Ans. : (C)

If n(A) = 51, then the number of subsets of A with at least 25 members is ...... .

51 51
(A) (25J + 251 (B) 251 (C) 250 (D) (26J+ 250

|
4

51 51 51
Sol. : The numbers of subsets = 25 26 + ...+ 5

51
51

(
|

0

50
0

(20 G- )
|

I
(V9]
)
o
+
7~ N\
N W
N -
N—

51
= (26] + 20 Ans. : (D)
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(70)

Sol. :

(71

Sol. :

(72)

Sol. :

We have 20 lines in a plane out of which 10 lines intersect in A and 4 lines intersect in B.
No two lines are parallel and out of the other lines, no three of them are concurrent. These 20

lines intersect in ........ points.
(A) 141 (B) 187 (C) 139 (D) 137

20 10
20 lines can intersect in [ ’ ] points. But instead of [2 ] points of intersection, we get only

4
one point A as point of intersection and instead of [2] points of intersection, we get only one

point B as point of intersection.

. ‘ . 20) (10 4
. The number of points of intersection = | , | —| , | = |, |12

=190 -45-6+2 =141 Ans. : (A)

There are two parallel lines /, and [, in plane. /; contains 5 distinct points and /, contains 4

distinct points. ........ convex quadrilaterals are possible with these as vertices.
(A) 180 (B) 60 (C) 90 (D) 720
A B
The number of convex quadrilaterals = |, | |,
=10x6
< > [,
D C
=60 Figure 5.3 Ans. : (B)
Using the digits 0 to 9 only once ........ four digit numbers divisible by 20 can be formed.
(A) 112 (B) 288 (C) 224 (D) 256

If a number is divisible by 20, then its unit digit is 0 and ten's digit is an even integer.

Thousand Hundred Ten Unit
o O O O
2,4 6,8 0

Total number of ways to decide the unit's digit = 1
Total number of ways to decide ten's digit = 4

Total number of ways of the arrangement of remaining 8 digits at hundred's and thousand's place
= 4P, =56

.~ Total number of required numbers = 1 x 4 x 56 =224 Ans. : (O)
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(CR) I— triangles have no side in common, where vertices of the triangles are vertices of a heptagon.
(A)7 B)8 ©)9 (D) 10
Sol. : The number of required triangles = The total number of triangles — The total number of triangles
which have one side in common with the polygon — The
number of triangles which have two sides in common
with polygon.
Note : In the last type, 7 triangles (i.e. like AA|ALA))
are possible.
p A,
7 7 7-4
= _ _ A
B0V 6
TX6X5
- 2% 7x3-7x1 As
6
=35-21-7
=7 Figure 5.4 Ans. 2 (A)
Explanation :
7
Out of 7 vertices of the heptagon, [3J triangles can be formed by joining any three vertices.
Select a point except two end points of a selected side of the polygon and two adjacent
points of this side. By joining this point with the end points of the selected side we have a
triangle with one side in common with polygon.
. . 7 7-4
The total number of triangles of this type = | | |
. . 7 . .
Now one vertex can be selected from 7 vertices in | | | ways. Now select two adjacent points
of this vertex. By joining these three points we get a triangle having two sides in common with
polygon. A,
. ' . 5 A2 /\ A7
The total number of triangles of this type = | | | |, | =7.
The number of triangles having no side in A A
3 6
common with polygon
7 7 3
=[3]—[1] (1]—7=35—21—7= 7 A, As
Figure 5.5
(74)  If a convex polygon has 65 diagonals, then ......... convex quadrilaterals can be formed by joining
the vertices of this convex polygon.
13 10 13 13
(A) |, [*3! ® |, © |, D) |, |x4!
Sol. : Let a convex polygon has n vertices.
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(73)

Sol. :

(76)

Sol. :

n

.. The number of diagonals of the polygon = (2] —n=265

_ n(n=1)
’ 2
“nr=3n —130=0

o (m+10)(n —13) =0

-n—-65=0

“n =13 (n =-10 is impossible)
13

.. The number of quadrilaterals = ( 4 j Ans. : (O)

The number of the four digit numbers containing 2 at most twice is ........ . (repetition is allowed)

(A) 8966 (B) 8965 (C) 8964 (D) 873

The total number of 4 digit numbers =9 x 10 x 10 x 10 = 9000

The numbers of the type X 222 =8
The numbers of the type 2 X 22 =9
The numbers of the type 22 X 2 =9
The numbers of the type 222 X =9
The number of the type 2222 =1

Required numbers of 4 digit numbers
= The total number of 4 digit numbers —
The total number of numbers containing 2 at least thrice
=9000—-(8+9+9+9+1)
=9000 — 36
= 8964 Ans. : (C)

50
If Z k! is divided by 14, then the remainder is ....... .
k=1

(A)4 B)6 ©5 D)7
7!=7x6 %120 = 14 x 360 is divisible by 14.
So, 8!, 9! ... 50! are divisible by 14.

50
s Y klis divisible by 14.
k=7

Now, 1!+ 2!+ 3!+ 4!+ 5!+ 6!
= 1+2+6+24+120+ 720
= 8§73

14 x62+5

50
I Zk! is divided by 14, then the remainder is 5. Ans. : (O)
k=1
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(77

Sol. :

(78)

Sol. :

(79)

Sol. :

(80)

Sol. :

50
Note : 2 k!= 1+2+6+10+8+6+0+0+ ... (mod 14)
k=1

=33 (mod 14)
=5 (mod 14)

50
If Y k! is divided by 14, then the remainder is 5. Ans. :

k=1

200

If Y (k D® s divided by 100, then the remainder is ......
k=4

(A) 17 (B) 76 (C) 24 D) 6
(51)% = (120)2 = 14400 is divisible by 100,
So, (6!)%, (71)2,... (200!)? are divisible by 100.

200

Y (k1)? is divisible by 100.
k=5

Now, for k =4, (4!)?>= (24)? = 576 when divided by 100 leaves remainder = 76.

Ans. :

2 occurs ........ times in numbers 1 to 9999.
(A) 4000 (B) 3001 (C) 3000 (D) 5000

©)

(B)

If 2 is at unit place, then the number is of the type abc2, where a, b, c are any digits from 0 to 9.

". The total number of numbers of this type =1 x 10 x 10 x 10 = 1000
Thus 2 comes 1000 times at unit's place.
Similarly, 2 also comes 1000 times at ten's, hundred's and thound's place.

. 2 occurs 4000 times in numbers 1 to 9999. Ans.

S (A)

If all the alphabets of the word MONDAY are permuted, then ........ words of six alphabets, can

be formed such that vowels always come in dictionary order.

(A) 360 (B) 120 (C) 240 (D) 390
Here, O and A are two vowels in the given word.

The total number of six alphabet words = 6 ! = 720

Half of them means that in 360 words A precedes O.

*. The numbers of required type of words = 360 Ans.
At least one alphabet can be selected from A, A, A, A, B, B, B, C,C,D in ........ ways.
(A)23 (B)24 (©) 120 (D) 119

Here A occurs 4 times; B occurs 3 times; C occurs two times and D occurs once.

“n=4n=3,n=2n=1

(A)
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@81

Sol. :

(82)

Sol. :

(83)

Sol. :

The total number of ways of selection of atleast one alphabet
=(m+D)m,+1)my+1)m+1)-1
=4+DHG+HEe+hHd+1)-1

=5x4x3x2-1

=119 Ans. : (D)
At least one ball of each colour can be selected from five distinct red colour balls; four distinct
yellow colour balls and three distinct blue colour balls in ......... ways.
(A) 4095 (B) 3254 (C) 3720 (D) 3255

Here, the total number of ways of selection of at least one red colour ball

o) G 6] )+ )

= 22-1 = 31

Similarly,
The total number of ways of selection of at least one yellow colour ball =2*—1 =15 and
The total number of ways of selection of at least one blue colour ball =23 —1 =7
. The total number of ways of required type of selection =31 x 15 x 7
= 3255 Ans. : (D)

....... triangles can be formed with the help of four line-segments of 2, 3, 5 and 7 units length.

Any three line-segments from given four line-segments do not lie on any one line.
(A)4 (B)3 ©) 2 D)1

A triangle can be formed by any three line-segments which do not lie on any one line.

4
The total number of ways of selection of three line-segments from four line-segments = [3] =4

But the sum of the measurements of any two sides of a triangle is greater than the
measure of its third side.

Here, 3 + 5 > 7. So the measure of the sides of the triangle are 3, 5 and 7 units length,

we get only one triangle with this measure. Ans. : (D)
30! is divisible by ...... .
(A) 319 x 517 (B) 458 (C) 37 x 157 (D) 457

[% + [39—0} + [%} =10 +3+1=14. So, 30! is divisible by 3'*

[?} + [%} =6+ 1=7. S0, 30! is divisible by 57.
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7
31457 = (37) % (5) = (9 x 5Y. So, 30! is divisible by 45”.
30! is not divisible by 3! x 517 and 30! is not divisible by 458. Also 30! is not divisible

by 37 because B—S] =0.

30! is not divisible by 37 x 157.
30! is divisible by 457. Ans. : (D)
(84) 50 objects can be divided into 5 groups of 10, 10, 10, 15 and 5 objects in ....... ways.

50! 50! 5015 50!
A qonrasyesney B aonrasnesy  © aondasnenay @)ooyt asyay

Sol. : Here,n =50, p=10,/=3,q=15,m=1,r=5,s=1

n!
(p!)l (gH™ (P l'm! 5!

The total number of ways =

50!
aon®asnt nlan

50!

10’ 4595 (3 Ans. 2 (A)

(85) 5 distinct things are to be distributed among three persons, such that each gets at least one thing.

Then the total number of ways = ........ . (JEE Advanced : 2012 )
(A) 300 (B) 150 (©)25 (D) 120
Sol. : 1,1, 3 or 2,2, 1 things are to be distributed among three persons. Then,
The total number of ways = + x 31+ 5'2;3' = % + 1206 _ 60 + 90 =150
(11" x31x2! (2H~ (1) 2! 8
Ans. : (B)

— Second method :

1, 1,3 or 2, 2, 1 things are to be distributed among three persons.

i o s

2! 2!

The total number of ways =

Ans. : (B)

(86)  There are four balls of different colours and four boxes of colours, same as those of the balls.
The numbers of ways in which the balls, one each in a box, could be placed such that a ball

is not placed in a box of its own colour is ....... . (IIT - 1992)
(A3 B)6 ©)9 (D) 12

Sol. : First ball is to be placed in a box of different colour other than the colour of that ball. Total
number of ways of this type = 3

After placing a ball in a box; a ball of the same colour as the box can be placed in any box out

of remaining three boxes.
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87)

Sol. :

(88)

(89)

Sol. :

(90)

Sol. :

C2))

Sol. :

.. Total number of ways of placing the second ball = 3

Total number of ways of putting remaining two balls = 1

. Total number of ways =3 x3 x 1 x1=9

Second method :

Total number of ways = P, — P.+ P,— P+ P/ =24-24+12-4+1=9 Ans. : (C)

The alphabets of the word COCHIN are permuted and all the permutations are arranged in an
alphabetical order as in a dictionary. The number of words that precede the word COCHIN

IS et . (T : 2007)
(A) 360 (B) 192 (©) 96 (D) 48

Dictionary order of the alphabets of the word COCHIN is C, C, H, I, N, O.

The numbers starting with the alphabets CC =1 x [ x4 | =24

The numbers starting with the alphabets CH =1 x 1 x4 | =24

The numbers starting with the alphabets CI =1 x 1 x4 1 =24

The numbers starting with the alphabets CN =1 x 1 x4 | =24

In the words, starting with alphabets CO; the first word is COCHIN.

. There are 24 + 24 + 24 + 24 = 96 words preceding the word COCHIN. Ans. : (C)
Ten different alphabets are given. Words with 5 alphabets are formed from these given alphabets.
Then the number of words which have at least one alphabet repeated is ....... . (IIT : 1980)

(A) 69760 (B) 30240 (C) 99748 (D) None of these
Sol. : The number of required words = the number of words having 5 alphabets.

The number of words which have at least one alphabet repeated is 10° — P, = 69760 Ans. : (A)
Consider all possible permutations of the alphabets of the word ENDEANOEL. Then the number

of permutations containing the word ENDEA is ...... . (IIT : 2008)
(A) 5! (B)2 x5! (C) 7 x5! (D) 21 x 5!

Here, consider ENDEA as one alphabet, total number of permuations of five alphabets ENDEA,
N,O,E,L=5! Ans. @ (A)
Consider all possible permutations of the alphabets of the word ENDEANOEL. Then the number
of permutations in which the alphabet E occurs in the first and last positions is ...... . (IIT : 2008)
(A) 5! (B)2 x5! (C) 7 x5! (D) 21 x 5!

E occurs in the first and last positions in 1 x 1 =1 way.

Seven alphabets N, N, D, A, O, E, L are to be arranged between two E's in % =21 x 5! ways.

". The total number of ways of required permutations = 1 x 21 x 5! =21 x 5! Ans. : (D)
Consider all possible permutations of the alphabets of the word ENDEANOEL. Then the
number of permutations in which none of the alphabets D, L, N, N occur in the last five positions

is ... . (IIT : 2008)
(A) 5! (B)2 x5! (C) 7 x5! (D) 21 x 5!

The total number of ways of the arrangement of the alphabets D, L, N, N at first four places
and remaining alphabets in last five places = % X % =12x20 =240 =2 x5! Ans. : (B)
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92)

Sol. :

(93)

Sol. :

(94)

Sol. :

(95)

Sol. :

(96)

Sol. :

The number of numbers greater than 1000 but not greater than 4000 formed using the digits

0,1,2,3and 4 is ....... . (AIEEE : 2002)
(A) 576 (B) 450 (C) 375 (D) 350

Here, we have to find the numbers between 1000 and 4000. So that the required numbers are
of 4 digits.

Thousandth place can be filled in by the digits 1, 2 and 3 and the remaining places can be filled
in by the digits 0, 1, 2, 3, 4. Then the total number of numbers =3 x 5 x 5 x 5 =375 .

In this 1000 is included but 4000 is not included. But in the calculation, we have to take the
number 4000 and not 1000.

Required number of numbers =375 — 1 + 1 = 375 Ans. : (C)
The total number of four digit odd numbers that can be formed using the digits 0, 1, 2, 3, 5 and 7
is ...... . (AIEEE : 2002)
(A) 400 (B) 720 (C) 375 (D) 216

To make a four digit odd number; unit place can be filled in by the digits 1, 3, 5 and 7 i.e. in 4
ways, thousandth place can be filled in by the digits 1, 2, 3, 5 and 7 i.e. in 5 ways and the
remaining two places can be filled in by the digits 0, 1, 2, 3, 5 and 7 in 6 ways.

.. Required number of numbers =4 x5 x 6 x 6 =720 Ans. : (B)

If C, denotes, the combination of 7 objects out of n objects, then Lo Tl T2%,C, =

...... . (AIEEE : 2003)
(A) (n+ Z)Cr (B) (n+ 2)C(r +1) (C) (n+ I)Cr (D) (n+ I)C(r +1)
Here, C + C . +2x C

> n(r+l) n(r-1) n-r

- nCr * n C(r-*—l) + n - (r-1) T nCr

= Cony F i C

(n+1) " (r+1) (n+1)~"r

= w2l Ans. : (B)

If a student has to answer atleast four questions out of first five questions, he can answer 10

questions out of 13 questions in ........ ways. (AIEEE : 2003)
(A) 196 (B) 280 (C) 346 (D) 140
5 8 5) (8
The total number of ways = (4] (6] + (5] [5]
~ 5 x 8x7 41 x 8XTx6
6
= 5x28+56 = 140 +56 = 196 Ans. : (A)
The total number of ways of distributing 8 identical balls in 3 different boxes in such a way that
no box remains empty = ......... . (AIEEE : 2004)
(A)S B)21 (C) 38 (D) (C,
Total number of ways of the arrangement of » identical things in  distinct places such that no
place isempty = C.
= .G, (n=8,r=3)
= 21 Ans. : (B)
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— Second method :

©7)

Sol. :

(98)

Sol. :

99)

Sol. :

(100)

8 identical balls are distributed into three parts by (1, 1, 6), (2, 2, 4), (3, 3, 2), (1, 2, 5), (1, 3, 4).
Now, the total number of ways of the arrangement of 1, 1, 6 balls in 3 boxes = 3.

Similarly, the arrangement of 2, 2, 4 balls and 3, 3, 2 balls in three boxes can be done in 3 ways.
1, 2 and 5 balls can be arranged in 3 boxes in 3! = 6 ways.

1, 3 and 4 balls can be arranged in 3 boxes in 3! = 6 ways.

.. 8 identical balls can be arranged in 3 boxes in3 X3 +2x6 =9+ 12 =21 ways.

In an election a voter may vote for any number of canditates not greater than the number to
be elected. 4 canditates are to be elected from 10 candidates. If a voter votes for at least

one candidate, then the number of ways in which he/she can vote is ....... . (AIEEE : 2006)
(A) 6210 (B) 1110 (C) 385 (D) 5040
10 10 10 10
The total number of ways of voting = | | |+ |, |+ |5 |1 |4
=10+45+120+210 =385 Ans. : (C)

If the set S = {1, 2, 3,... 12} is divided into subsets A, B and C having equal number of elements
suchthat AUBUC=S,AnB=B N C=AnNC=0, then this can be done in ....... ways.
(AIEEE : 2007)

12! 12! 12! 12!
(A) B) (412 © 34y (D) 344

There are 12 elements in the set S, so that each of A, B and C will have % = 4 elements.

12 8 41 3, 12! 8! 31
The total number of ways = | , | x| | % |4 3w ST <y

Ans. : (B)

There are 10 points in a plane out of which 6 are collinear. If N triangles are formed using all

these points, then ....... . (AIEEE : 2011)
(A)N<100 (B) 100 <N <140 (C) 140 <N <190 (D) N>190
10 6) 10x9x8  6x5x4
MaximumN=[3j—(3j= 22X - 120-20 = 100
6 6

S N <100 Ans. @ (A)
.......... different words can be formed by permuting the alphabets of the word MISSISSIPPI such
that no two S are in adjacent positions. (AIEEE : 2008)
(A)8-°C,- ¢, B)6-7 3¢, ©)6-8-"¢, (D)7-°C, 8¢,
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Sol. :

(101)

Sol. :

(102)

Sol. :

(103)

Sol. :

The alphabets M, I, I, I, I, P, P (other than S, S, S, S) can be arranged in a straight line in

|
T57 = 7% 5%3 =105 ways. OMO 1O 10 1

S, S, S, S can be arranged in 8 places

shown in 8¢, ways.

. The number of required words = 7 x 5 x 3 x 8¢,

~ 7 x 6x5 " 8C4
= 7x6¢, x 8¢, Figure 5.6
= 7x6¢, x 8¢, Anmns. ¢ (D)

4 novels and 1 dictionary are to be selected from 6 different novels and 3 different dictionaries and
arranged linearly on a shelf so that dictionary is always in the centre. Then the number of such

arrangements is ........ . (AIEEE :2009)
(A) Less than 500 (B) atleast 500 and less than 750
(C) atleast 750 but less than 1000 (D) atleast 1000

The total number of ways of the selection of 1 dictionary out of 3 dictionaries = 3c; =3

The total number of ways of the selection of 4 novels out of 6 novels = ¢, =15
Now, the total number of ways of the arrangement on a shelf such that a dictionary is in the middle
and two novels are on the both sides of the dictionary =3 x 15 x 4! =3 x 15 x 24 =1080 = 1000

.. The total number of ways of this arrangement is atleast 1000. Ans. : (D)

If the L.C.M. of p and q is r? t* s> where r, s, t are primes. If p and ¢ are positive integers,

then the number of ordered pairs (p, @) is ...... . (IIT : 2006)
(A)225 (B) 252 (C) 254 (D) 224
r? is a factor of L.C.M. so that there are five possibilities of the exponent of r in (p, q)

ie. (7%, ), (A 10, (', ), (D), (% ).

Similarly, there are 9 possibilities for the exponent of 7. i.e. (, ), (&, ©°), (¢!, 1), (¢, "), (2, 1*),
&, ), &, %), (&, P), (1, 1*) and also there are 5 possibilities for the exponent of s in the
same manner.

.. The number of ordered pairs (p, g) =5 x 9 x 5 =225 Ans. @ (A)
Suppose that all balls are similar except for colour. Out of all balls; one or more of 10 white,
9 green and 7 black balls can be selected in ........ ways. (AIEEE : 2012)
(A) 629 (B) 630 (C) 880 (D) 879

The total number of ways of the selection of at least one thing from a group of p identical things,
¢ identical things and 7 identical things = (p +1) (g + 1) (r +1) — 1

=10+ 9+ (7+1) -1

=11 x10x8—-1=880-1= 879
(The total number of ways of the selection of 0, 1, 2,..., 10 white balls out of 10 white balls
=10+ 1=11 etc.) Ans. : (D)
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(104) Range of the function f{x) = 7-0F w3 is ... .

(A){1,2,3,4} B){1,2,3,4,5,6} ©) {1,2,3} (D) {1,2,3,4,5}

(AIEEE : 2004)

Sol. : Here,x—-32>20and 7—-x>2x-3
sox23and 10 2 2x
s~ 3<xandx<5
w3<x<5
sox=3,4,0r5
S f3)=,P,=1 and fi4)=,P, =3 and f(5)= P,=21=2

. Range of f = {1, 2, 3} Ans. : (O)
(105) If [";1] =k -3) (rilJ,then ke ... (IIT : 2004)
(A)[-2, -3 JU[3 ,2] (B) (-2.-3) U (43 .2)
(C) (-2, -3 TU[+3.2) (D) [-2.-B3) U (+3 .2]
, (n-1)! , n!
Sol. + Here, 75577 = ( =3) G5+

r+1
n

=R-3

Now, 0<r<n-1 = 1<r+1<n

r+1
n

= 1< <1
n

$0<%$s1

= 0<k-3<1

= 3<k<4
= ke [2-3)U V3 .2] Ans. : (D)
(106) If n(A) = 4 and n(B) = 2, then the number of subsets of A x B having at least three elements
is ... ) (JEE 2013-15)
(A)219 (B) 256 (C) 275 (D) 510

Sol. : Here,n(A)=4and n(B)=2,s0,n (A xB)=4x2=8
. The number of subsets of A x B =28 = 256

8
and the number of subsets of A x B with 0 element = ( ] =1
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(107)

Sol. :

(108)

Sol. :

(109)

Sol. :

8
The number of subsets of A x B with 1 element = [1] =8

8
The number of subsets of A x B with 2 elements = [ZJ =28

‘. The number of subsets of A x B with atleast 3 elements = 256 — 1— 8 — 28 =219 Ans. : (A)

........ positive integers greater than 6000 can be formed using the digits 3, 5, 6, 7 and 8,
if repetition is not allowed. (JEE : 2015)

(A) 216 (B) 192 (©) 120 (D) 72
Case 1 : The number of positive integers of five digits greater than 6000 = 5! = 120
Case 2 : For a four digit number, 6, 7 or 8 are possible at thousandth place.

The number of ways to fill in thousand's place = 3

The number of ways to fill in hundred's place = 4

The number of ways to fill in ten's place = 3

The number of ways to fill in unit's place =2

The total number of 4 digit numbers greater than 6000 =3 x4 x3 x2 = 72

The total number of numbers greater than 6000 = 120 + 72 = 192 Ans. : (B)
Let T, be the number of all possible triangles formed by joining the vertices of # sided convex
polygon. If T, , — T = 10, then the value of n is ....... . (JEE : 2013)
(A7 B)5 ©) 10 (D) 8

Here Tn+1 - Tn =10

(5)-6)-»

(n+Dn(n-1 3 n(n-1) (n-2) _

c z 10
nmn-1)(m+1—-—n+2)=60
nmn-1)3=:60
nn-1)=20=5x4
n=>5 Ans. : (B)

100
If the prime factorisation of [ 50 ] is 2a3b507d..., then from the following ...... is true.

(where a, b, ¢, d...eN)

(A)a<b B)a<d Ca+d=b+c+1 D)ya+tc=b+d
- _ [1007 , [100] ,[100] ,[1007 ,[1007 ,[100
The largest exponent of 2 in 100! = [ > ] + [ 1 ] +[ 3 ] +[ 16] +[ 32} +[ 64]"

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

177



The largest exponent of 2 in 50!

S 3] ] 8 [

25+12+6+3+1 =47

100) 100! 597
X k=2 xk (k # 2n, n eN)

50 ) T (5007 T g4 yp¥

a=3

- [ [ [ () ST
=33+11+3+1-2(16+5+1)=4
a < b is true. Ans. : (A)

¢ = [10] + [10] —2[[%}{%}} —20+4-2(10+2)=0

d= [192] + [10] -2[[57—0}[2—8}} —14+2-2(7+1)=0

- (B), (C) and (D) are not true. So. Ans. (A).

Write the answers from the following paragraph :

(110) By using the digits 0, 1 or both,
(i) The number of integers of n digits such that two 0 do not occur in adjacent positions = a,
(i) The number of integers of » digits such that two 0 do not occur in adjacent poisitions and
the last digit is 1 =5 and
(iii) The number of integers of » digits such that two 0 do not occur in adjacent positions and
the last digit is 0 = ¢ .
(1) Which one is true from the following ?
(A)a,; =a+a; (B) ey # ¢t ey (C) by = bty (D) a;;=c;+ by
Sol. : (I) Here one digit numbers are 1 and 1 and none
a=1,b=1¢=0
Two digit numbers are 11, 10 and 11 and 10.
a,=2,b,=1,¢,=1
Three digits numbers are 111, 101, 110. Out of them last digit is 1 in 2 numbers and if last digit is
0, then there is one number
a,=3,b,=2,¢c,=1
Four digit numbers are 1111, 1011, 1101, 1110, 1010. Out of them last digit is 1 in 3 numbers
i.e. 1111, 1011, 1101 and last digit is 0 in 2 numbers i.e. 1110 and 1010.
a,=5b,=3,¢,=2

Thus,a, +a  ,=a , b +b , =b , and

n+2® “n nt+l nt2

c,tc,,=c.,and b +c =a (neN)
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For the option (A), a,, = a,,+ a5 is true.

=cC

¢y F cl6+ €5 18 not true because c, + Coii e

For the option (C), b,, + ¢,, = a,,# b, is not true.
For the option (D), a, =b,+c,=c,+ b, because b, = b, which is not true.

(B) is not true.

Correct answer is a;, = a,,+ a,s. Ans. : (A)
(I) Value of b is ...... .
(A)7 B)8 ©)9 (D) 11
bg=b,+b,=b,+b,+b,=2b,+b,=38 Anms. : (B)

Second method :

(111)

Sol. :

(112)

Sol. :

A number having last digit 1 is formed as follows :

O O O O O

If 0 does not lie in place out of 4 places in the middle, then total number of numbers of this type = 1
If 0 is placed only once, then the total number of numbers = 4 and
If 1 is placed twice, then the total number of numbers = 3 (0101, 1010, 0110)

‘. The total number of numbers = 8

(Here, for n digit integers, it is compulsory that 1 is at first position.) Ans. : (B)

There are six letters and six envelopes. The numbers 1 to 6 are written on each of them. A letter

numbered 1 is placed in the envelope numbered 2 and if no letter is placed in the same numbered
envelope, then only one letter can be placed in each envelope in ....... ways. (JEE Advance : 2014)
(A) 264 (B) 265 (©) 53 (D) 67
If any letter cannot be placed in the same numbered envelope, then total number of ways

- 6P6 - 6P5 + 6P4 - 6P3 + 6P2 - 6P1 + 6P0
720 — 720 + 360 — 120 + 30 — 6 + 1

= 265
The letter numbered 1 can be placed in the other numbered envelopes in 5 ways. From it, if the

letter numbered 1 is placed in the envelope numbered 2, then total number of ways = 2?65 =53
Ans. : (O)
n distinct points lying on a circle are joined by line-segments. Colour each line-segment formed

with two adjacent points by blue colour and other line-segments by red colour. If the number

of blue and red line-segments are equal, then n = ....... (where n =2, neN)
(A)4 (B)5 ©o (D)7

Here a red line-segment becomes a diagonal of the polygon and a blue line-segment becomes

n
a side of the polygon. So the number of diagonals = (2J — n and the number of sides = n.
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(113)

Sol. :

(114)

Sol. :

(115)

Sol. :

5] =

~nm—1)=4n

. m?=5n =0

. n(n-5=0

~n=0orn=>5
son=35 Ans. : (B)
The number of distinct arragements, of five positive integers (n,, n,, n,, n,, n;) such that
n,+n,+n,+n,+n,=20are ....... , where, n, <n,<n;<n,<n, (JEE Advanced : 2014)

(A) 12 B)9 ©)8 (D)7

Here, the arragement is possible in the following seven ways. i.e.

(1,2,3,4,10), (1,2,3,5,9), (1,2,3,6,8)

(1,2,4,5,8), (1,2,4,6,7), (1,3,4,5,7) (2,3,4,5,6) Ans. : (D)

There are n lines in a plane. No two of them are parallel or coincident and no three lines are

concurrent. By joining the points of intersection of these lines ........ new lines can be formed.
(A) 3 n(n-1)(n-2) (n-3) B) s n(n—1)(n-2) (n-3)+n
(C) 3 n(n-1)(n-2)(n-3)—n (D) g n(@-1)(n-2)—n

The number of points of intersection of given lines = C, = N. (Say)
Every line intersects remaining (# — 1) lines in (n — 1) points. These (n — 1) points are collinear.
Only one line is obtained by joining any two of these (# — 1) points.

. The number of new lines

= NG -6 % w6

(n-1)(n-2)

NN-1)-nx ;

N |—

I
I~

n (n—1) {n(n—l)_l} n(n—1)(n-2) ~ n(n-1)
2 2 B 2 2

[\S]

= tap-D@-n-D-3n@-1)@n-2)

ool

nn—1)m>-n-2-4n+8)

n(n-1)(n*—-5n+6)

|
®|—= oo|—= oo|—

nmn—-1)(n-2)m-23) Ans. @ (A)
There are n points in a plane. 4 of them are collinear. ....... distinct quadrilaterals can be formed

by taking these points as the vertices.

n n n—-4 n
(A) [4]—1 (B) [4J—4n+15 (C)[ 4 ] (D) [4J—5

A quadrilateral can be formed using 4 distinct points. But from these four points, it is necessary
that more than two points are non-collinear.

n
The total number of ways of the selection of 4 points out of # points = [ 4] and
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(116)

Sol. :

(117)

Sol. :

The total number of ways of the selection of 3 points out of 4 collinear points and 1 point
o . 4 n—4
from the remaining points = | 5 | | =4m—4) = 4n-16

Total number of ways of selection of 4 points out of 4 collinear points = [ 4] =1

n 4 n—-4 4
The number of required quadrilaterals = | , | — {3] ( | ] - [ 4J

n

=1, -@n-16-1

n

=|4|-4n+15 Ans. : (B)

The alphabets of the word MATHEMATICS which are not repeated are placed at odd positions
and the alphabets which are repeated are placed at even positions, then the number of words of

6 alphabets formed in this way is ...... .

(A) 720 (B) 540 (C) 2520 (D) 102

To form a word of 6 alphabets, we have 3 odd and 3 even places.

Non-repeated 5 alphabets H, E, I, C, S are to be arranged in 3 odd places in [P, = 60 ways.

Now, even places can be filled in two ways,

(I) Two identical and one distinct alphabet are selected. Out of 3 groups (MM, AA, TT) one

3
group can be selected in (J ways and third different alphabet can be selected from

2
remaining two groups in (J ways.

Now, the selected three alphabets can be arranged in 3! ways.

(2) All distinct alphabets are selected. This arrangement can be done in 3! ways.

3) (2
". Even places can be filled in (J (J 31+ 3= 36 + 6 =42 ways.

*. The total number of words of 6 alphabets = 60 x 42 = 2520 Ans. : (C)

Six persons A, B, C, D, E and F are seated on a circular table such that the person B or C is
seated to the right side of person A and person C or D is seated to the right side of person B.

This arrangement is possible in ........ ways.
(A) 18 B)72 (©) 20 (D) 16
Allot number 1 at the position of person A and give numbers 2, 3, 4, 5 and 6 in anticlockwise

direction at the position of remaining 5 persons.

Case : 1 Case : 2
B
’ . C B .~ )

® ® © ol
II, \\ D 1/ D ‘\
1 1 i 1
: '. | !
4 ! \ |
\ 1 \ 1
AY 7 Ay D 1
® @s ® @c

O Figure 5.7 @

A A
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(118)

Sol. :

(119)

Sol. :

(1) If B is at second position, then C or D is at third position and the remaining three persons
can be seated in three positions in 3! ways.

2
. In this case the total number of ways of this arrangement = 1 x 1 x [1 ] x31=2x6=12

3
(2) If C is at second position, then the person B can be seated in [J ways in third or fourth or

fifth position. Person D can be seated in one way to the right side of person B and in

remaining two positions two persons can be seated in 2! = 2 ways.
Here, the persons B and D can be seated at 3, 4 or 4, 5 or 5, 6 positions.

3 1
BTE
3x2=6
The total number of ways of the arrangement = 12 + 6 = 18 Ans. : (A)

In this case, the total number of ways of this arrangement

If 5 boys and 5 girls are seated in a line in » ways such that 5 girls are in adjacent positions
and 5 boys and 5 girls are seated in a line in m ways such that only 4 girls are in adjacent

positions, then m:n = ......... . (JEE-Advanced : 2015)
Five girls can be seated in a line in 5! ways.
Now, the group of 5 girls and 5 boys can be seated in a line in 6! ways.

The total number of ways of the arrangement of five girls in adjacent positions = n = 5! x 6!
BBB
BB

The group of 4 girls
Now, 4 out of 5 girls are to be arranged in a line in [P, ways.
Consider the group of 4 girls as one person. This one person and 5 boys i.e. 6 persons can be
arranged in a row in 6! ways.
Then the remaining girl can be seated in P, = 5 ways (i.e. (] = square) such that she does not

come to the adjacent position of the group of 4 girls.

Thus, m = The total number of ways of the arrangements of 5 boys and 5 girls such that only
4 girls are in adjacent position = [P, x 6! x5

m  sPyx6lx5

n 6IXS!
sLom:in=35
In the expansion of (I +x) (1 +x?) (1 +x%) .... (1 + x'%) the coefficient of X’ is ...... )
(JEE Advanced : 2015)

)] In (1 + x%); the coefficient of x* = 1

2) In (1 +x) (1 +x%); the coefficient of x° = 1
In (1 +x?) (1 + x7); the coefficient of x* = 1
In (1 +x%) (1 + x%); the coefficient of x° = 1
In (1 +x*) (1 + x°); the coefficient of x* = 1
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(120)

Sol. :

(121)

Sol. :

(122)

3) In (1 +x) (1 +x?) (1 + x%; the coefficient of x° =
In (1 +x) (1+x% (1 +x°); the coefficient of x° = 1
In (I +x?) (1 +x°) (1 +x*; the coefficient of x” = 1
. Coefficientof x =1+1+1+1+1+1+1+1=38
Note : 1 +8,2+7,3+6,4+51+2+6,1+3+5,2+3+4 Ans. : 8

The set of eight vectors V = {a? +bj+ck |a, b, c € {-1, 1}} is given. If three non-coplanar
vectors are to be selected from V in 2 ways, then p = ......

Here, the 8 vectors can be grouped as follows in group 1 and group 2

Group 1 Group 2
A /\. A A /\ A
i+ J+k Ti—J—k
TitJtk i—J—k
AN A AN A
i—J+k —itJ—k
AN A AN A
—i—-Jtk i+J—k
2’ = The total number of ways of the selection of three non-coplanar vectors.
4 2 4\ (3 4\ (4 4\ (4
Tl ) ) 2 ) o) Tlo) (s
=12 +12+4+4
=32
Sp=5 Ans. 5

There are n cards in a heap marked with integers 1 to n. From this heap, two cards labelled
consecutive integers are withdrawn. Then the sum of the integers on the remaining cards is 1224.

If the least integer on a card from the cards withdrawn is &, then k — 20 = .......

(JEE Advanced : 2013)
n(n+1)
2
If the numbers of cards withdrawn are k and k& + 1, then the sum of the integers of
remaining cards =

The sum of » integers =

n(n+1)
2
o (n+ 1) = 2450 + 4k
©n(n+ 1) =2550 — 100 + 4k
n(n+1)=50x 51 — 100 + 4k
~n=50and k=25
“k-20=5 Ans. @5
In the expansion of (1 +x?)* (1 +x%7 (1 +x*'2; the coefficient of x'! is ...... )
(JEE Advanced : 2014)]
(A) 1051 (B) 1106 ©) 1113 D) 1120

k- (k+1) = 1224
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Sol. :

Sol. :

(124)  Using the alphabets of the word GUJARAT ........

Sol. :

1

In the multiplication; x'! occurs as follows :

O3 1 = ()0 () (2,

= X33 x0 = () () (x4)°

= 2 x2x0 = () () (),

— x4 x3 x4 — (x2)2 (x3)1 (x4)1

4 7 12 4 7 12 4 7 12 4 7 12
()= D)+ G B G- GG )
(1x7%x66)+(1x7x1)+@x35x1)+(6x7x 12)

462 + 7 + 140 + 504

11 =

. The coefficient of x!!

= 1113 Ans. : (C)
........ four digit numbers greater than 4000 can be formed using the digits 3, 3, 5, 5, 5, 8, 8, 8
and 8.
(A) 48 (B) 60 (©) 51 (D) 87

Case 1 : If 8 is at thousand's place then,
3,3, 5,5,5, 8,8,8
The total number of numbers with three distinct digits or three identical digits or two

AL —6r2+18 =26

3 2
identical digits (one pair) and one different digit = 3! + 2 + [ 1] (1] >

Case 2 : 5 is at thousand’s place then

® O O O

3,3, 5,5, 8,8, 8,8
The total number of numbers with three distinct digits or three identical digits or two identical
3) (2
digits (one pair) and one different digit = 3! + 1 + [lJ (1] % =6+1+18 =25

=51 Ans. : (C)

four alphabet words can be formed such that

The total number of required 4 digit numbers = 26 + 25

the letter G always occur in that word.

(A) 300 (B) 296 (C) 336 (D) 288
Sr.No. Type Number of Selections | Number of Arrangements
1) (5
1 | All the 4 alphabets are distinct (lj [3 ]: 10 10 x 4! =240
2 | 2 A and 2 distinct selected 1) (2 4 41
i l2) (1]74 4o =48
alphabets :
The total number of words =240 + 48 =288 Ans. : (D)
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(125) ... five alphabet words can be formed using 5A, 4B, 3C and 2D.
(A)901 (B) 900 (©) 41 (D) 910
Sol. : Ifall 5 alphabets are same, then total number of words = 1~ (i.e. AAAAA)

The total number of words with 4 same alphabets and one distinct alphabet

B 2 3 51 B
= x| x3=2x3x5=130
(e.2. AAAAB, BBBBD, BCBBB)

The total number of words with 3 same alphabets and 2 different but identical alphabets

31(3). _s!
= [J[Jx 321 =3%3%x10= 90 (e.g. AAADD)

The total number of words with 3 same alphabets and 2 distinct alphabets

51

3 3 !
= (ljx [Z] x 37 =3x3x20= 180 (e.g. AAABC)

The total number of words with 2 pairs of 2 alphabets and 1 different alphabet

4 2 5!
- (2] x [1] X Z157 =6 %2 x30= 360 (e.g. AABBC)

The total number of words with 1 pair of 2 alphabets and 3 distinct alphabets

4 3) 5
=1 ]3] x5 =4x60= 240 (e.g. AABCD)

The total number of required words = 1 + 30 + 90 + 180 + 360 + 240 = 901 Ans. : (A)

: Assertion and Reason Type Questions :

Explanation : Each of these questions contains statement 1 (Assertion) and statement 2 (Reason).
Each question has four choices, option (A), (B), (C) and (D), which are as follows. You have to
select the correct choice.

(A) Statement 1 is true, statement 2 is true. Statement 2 is the correct explanation for statement 1.
(B) Statement 1 is true, statement 2 is true. Statement 2 is not a correct explanation for
statement 1.

(C) Statement 1 is true, statement 2 is false.
(D) Statement 1 is false, statement 2 is true.

(126)  There are five types of ice-creams available in a shop. A child buys six ice-creams.
Statement 1 : The number of different ways the child can buy six ice-creams is ,,Cs.

Statement 2 : The number of different ways the child can buy six ice-creams is equal to the

number of different ways of arranging 6 A’s and 4 B’s in a row. (AIEEE : 2008)
10!
Sol. : 6 A’s and 4 B’s are to be aranged in a row in = g7 = ,C¢ ways

= The number of selections of 6 out of 10 ice-creams # 10Cs

.. Statement 2 is true and statement 1 is false. Ans. : (D)
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(127)

Sol. :

(128)

Sol. :

(129)

Sol. :

(130)

Sol. :

Statement 1 : 512 matrices of the order 3 x 3 are to be formed with the help of digits 0 and 1.

Statement 2 : If repetition is allowed, then » distinct things can be arranged in m places in
n" ways.

Here, each object can be arranged at any places out of m place in n ways.

.. The total number of ways of the arrangement = »n X n X n X ..m times = n"

.*. The total number of ways of the arrangement of 0, 1 in 9 places is 2° = 512.

.. Statements 1 and 2 both are true and statement 2 is the correct explanation of statement 1.
Ans. @ (A)

Statement 1 : The number of zeros at the end of 70! is 16.

Statement 2 : In the prime factorization of each positive integer »; the largest exponent of 10

and the largest exponent of 5 are same.

o [20], [70] , [207 _ _
The largest exponent of 5 in 70! = [5} + [25} + [125} = 14+2+0=16

.. The number of zeros at the end of 70! is 16.

. Statement 1 is true.

Statement 2 is false because, the largest exponent of 5 in 125 = 3 and the largest exponent
of 10 in 125 = 0.

.. The largest exponent of 5 # the largest exponent of 10.

It is clear that if » is not divisible by 2, then the largest exponent of 10 is 0. Ans. : (C)
Statement 1 : Product of n consecutive integers is divisible by n!

Statement 2 : Product of any »n consecutive integers is not divisible by (n +1)! (V n eN)

n!
= X —
r (n—r)! r!

Product of n consecutive integers =n (n—1) ... (n—r+1) = P xp!

n n
.. Product of r consecutive integers = (rj x r ! is divisible by r! because (rj e N

.. Statement 1 is true.

Statement 2 is false because 24 x 25 is divisible by (2 + 1)! = 3! n=2) Ans. : (C)
Statement 1 : (n!)! is divisible by n!?~1'

Statement 2 : (kn)! is divisible by (n!)* (k, n €N)

If kn distinct things are distributed in k equal parts, then the total number of ways to do this

kn\ (kn—-n kn—2n 2n n 1 (kn)! ] )
= . n n S n Xﬁ = (n!)kk! 1S an Integer.

. (kn)! is divisible by (n")~.
.. Statement 2 is true.

Now, taking k = (n — 1)! in the statement 2,
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{(n— 1)! n}! is divisible by (n!)"~ D",

s (n!)! is divisible by (n!)"~ D',

.. Statement 1 is also true and statement 1 can be proved with the help of statement 2.

.. Statement 2 is the correct explanation of statement 1. Ans. ¢ (A)
: Questions with More Than One Correct Answers :

(131)  28!isdivisible by ...... .
(A) 30°

(C) 90° (D) 6 x 90°

Sol. : The largest exponent of 2 in 28! = [%]+ [%]+ [%]+ [%] = 14+7+3+1=25

The largest exponent of 3 in 28! = [%]+ [%]+ [%} =9+3+1=13

The largest exponent of 5 in 28! = [%}L [%:‘ =5+1=6

(B) 307

oo 281 =22 x 313 56 x 74 x 110 x 136 .
= 300x 219 %37 x 7ax 116 x 13¢x .. = 30x36x219%x3x77 . =900 x2x3x28x7%

Hence (28)! is divisible by 30°, 90°and 6 x 90° but not divisible by 307 because the largest

exponent of 5 in 28! is 6.
Ans. : (A), (C), (D)
2n+1
(132) [ . ] is maximum for» = ...... .(ne N).
2n+1 2n+3 2n+5
o |52 ® |52 © |52 (D) [ +1]
Sol. : 2n2+1-‘ = [’H%—‘: n+1

2”+3J _ ['H%J: t(n+l)+%“ =n+1

2”;5J - {(n+2)+%J —n+2

[n+1]=n+1

n
If n is an odd then for, r = n;l and r = n2—1 ; [r] is maximum.

2n+1) | .
n; - 1S maximum.

. 2n+1+1 —
Here, 2n+ 1 is an odd. So for r = n+2+ =n+1andr=%=

2n+1
S Forr=n+1and r =n; - is maximum.
.. Options (A), (B), (D) are correct answers. Ans. : (A), (B), (D)
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(133)

Sol. :

2n 2n 2n
(134) 4 bl s and 6 | are in arithmetic progression forn = ...... .

Sol. :

The number of diagonals of a convex polygon with 2# sides is ...... .

n 2n
(A) 5 |- 2n (B) 2n* — 3n © >
2n

The number of diagonals = > |~ 2n

_@m@en-y

2
2n -1

=2n ( 5 1]

_ (2n -3)

=2n 5

=n(n-3)=2n*-3n

e (B)7 © 3

Suppose 2n = m

m m m
415 and 6 | are in arithmetic progression.

1) (0]

m! m! m!
4\ (m—4)! + 6!(m—6)! =2 5!(m-5)!

)

1 1 2
(m—4)(m—5)  6x5 — 5(m-5)

)

30+(m—4)(m—5)=12(m—4)
30 +m?—9m+20 = 12m—48
m?>—21m+98 =0
(m-7)(m-14)=0
m="7o0rm=14

2n=T7or2n=14

g ¢ ¢ ¢ 0 ¢ O

|

2n
(D) [2]—2}1

Ans. : (B), (D)

(D) %or 7

Ans. : (A), (B), (D)
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(135)

Sol. :

(136)

Sol. :

If n is a positive integer, then

(A) n! < n"'! (B) n! (n") < (2n)!
nl=1x2x3x..xn <nXnXnX..
<n
S nxn
< gl
o n! < nlis true.
nl (W) =1 x2x3x .. xnXmXnxnX. Xn

<Ix2x3x..
— 1 x2x3x..
~ 2n)!

. n! (") < (2n)! is true.

2n

But, for n =1, n! < #" is not true.

x—1 x—1 5
Ifx=.... , then 4 || 3 |< 7 (x—2)P2

(A)5,6,7.8,9, 10 (B) 9, 10

Here, x - 124, x-123,x-222

Xxpxm+1)xm+2)x ..

JSox 25, x24
JSox =25

J (x=-D(x-2)(x=3)(x—-4) (x-1D(x-2)(x-3)
an 24 - 6

S -1 (x—4)—4x—1)<30
S X2 -5x+4-4x+4<30

S X?P-9x-22<0

& -1 (x+2)<0

& -2<x<Il
&x=5,6,7,8,9,10

Here, all options are correct.

is true from the following.

(C) n! (") < (2n)!

(D) n! < (n")

x n (n times)

n times)
X (n+ n)
Ans. : (A), (B), (O)
(C)7,8 (D) 6
5

<7 r=2)(x-3)

Ans. : (A), (B), (C), (D)
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