18.

19.

20.

21.

22,

23.

P& C Ex. 1(A)

= unit’s place can be filled in 3 different ways.

= Required number of even numbers = *C, x(4!)=72

©)
= Required number of ways = 5! x °C, x5!=5!x6!

—> Number of arrangement of boys = 5!

=>Number of possible permutations of girls = *P;.

= Hence, Required number of arrangements = 5!x P, = 2880

©

Arrangements of | L |JAU|G|H | will be 4! i.e. 24
Arrangements of |[A[U| will be 2! i.e. 2

Total arrangements = 48.

(D)

First digit from left may be selected in 3 ways

last digit may be selected in 2 ways,

other 4 digits may be selected in 5x4x3x2 ways.
Total number of numbers = 5x4x3x2x3x2 1e. 720.

(D)

In {0, 1, 2, 3,4, 5} sum of all the digits is 15 which is divisible by 3.

Now we have to choose 5 numbers out of these 6 given numbers such as their sum is also
divisible by 3.

Clearly either 0 or three must be discarded.

In the case when 0 is discarded, using {1, 2, 3,4, 5} we can form 5! numbers.

In the case when 3 is discarded, using {0, 1, 2, 4, 5} we can form 4x4! numbers.

Total possible numbers are 216.
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24. (A
1,3 & 5 we can put at 2nd grig 6t place in 3! ways.
Now 1% place can be filled by 2 or 4 and 37& 5" places can be filled in 2! Ways.
Hence number of all such numbers is 3!x2x2! je. 24.

25. (B)
Keeping those three men as one entity we have 4! arrangements.
These three men can be arranged in 3! ways within themselves.
Hence all possible arrangements = 4!x3! i.e. 144.

26. (B)

We have to keep all the consonants together.
51

All the consonants as one entity and the 4 vowels may be arranged in ﬁ

. o i
Consonants with each other can be arranged in 2 ways.

!
Hence all possible arrangements are 2 X 2 1.e. 1800.
212! 2!

27. (A
For the number to be divisible by four the last two digits must be 12, 16, 32, 36, 52 or 56.
First two digits can be selected from remaining three numbers in 3 ways.
Hence number of such numbers = 6x3x2 i.e. 36.

28.  (C)
Each of the 9 digits can be selected in 9 ways.
Hence total number of such numbers is 9°.

29. (A
Let the sum of any five digits be N.
Now N can be any number from 1 to 45.
In each case the remaining digit can be chosen in two particular ways only so as sum of digits is

divisible by 5.
{e.g. If N = 42, then remaining digit can be 3 or 8; if N = 23, then remaining digit is 2 or
758163

Hence total possible number of such numbers is 9x10*x2 i.e. 180000.

30. (A)
Digits must be selected from {1, 3, 5, 7, 9}.

As the number must contain each of these so we need to permute 6 objects containing two
g ; g i ; . 6!

identical objects and rest all distinct which can be done in 7 ways.

Also two identical digits can be selected in 5 ways.

!
Hence total number of such numbers is 5x E— .
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31.  (B)
For sum of digits to be even : we can choose first four digits in general in 9x10° ways
Now if sum of first four digits is even, then last digit must be even
and if sum of first four digits is odd, then last digit must be odd
Hence in any possibility last digit can be chosen in 5 ways.

Number of all such numbers = 9x10° x5 or 45000.

32. (A
D, P, M, L can be arranged in 4! Ways.
Two pairs of vowels can be chosen in 2 ways 1.e. {EE, AA}, {EA, AE}
Now these pairs can be put in 5 gaps between D, P, M, L in 2x°C, x2! ways.

Total number of arrangements = *C, x2x2!x 4! i.e. 960.

33. (D)
= Required number = (10—1)!x3!=9!x3!

34. (B

—> Number of arrangement of men = (7 —1)! = 6!
= Number of permutations of woman on the gaps created among man = 7!

—> Hence, required number = 6! x 7!

35. (C)
Number of arrangements of 8 boys around a circular table = 7!.

Number of ways to put the two particular boys in § gaps = *C, x2!.

Hence all possible arrangements = 7! x "C, x 2! i.e. 7 (8!).

36.  (A)
Seats for the two specific persons can be chosen in 5 ways on any of the 2 sides between the
master & mistress i.e. 10 ways.
Rest of the 10 places can be filled in 10! x2 ways (differentiating between left and right of

master and mistress).
Hence total number of ways = 20x10!.

37.  (C)
A & B can be seated in 1 way on two identical tables.

Rest of the 6 persons can be seated in 6! Ways.
Hence total ways to seat 8 persons = 720.
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38. (B)
A & B along with any other two persons can sit on the straight table in °C, x4! ways.

Remaining four persons can sit around the circular table in 3! Ways.
Total number of arrangements = °C, x4!x3! i.e. 2160.

39. (D)
=>Number of ways = (°C)' = 1024.

4. (D)
—>Required number of ways = ''C3 = 165.

4. (D)
=>Number of ways of appointing clerks = 2C,, = 4845.

2. (B
=>Number of ways ''Cs = 330.

43. (D)
=>Required number of words = (*C, x 4C2)><5!

44, ©)
= Number of ways of selection = “C, x'°C, =150

4.  (C)
—="C, =66
—=>n=13.

46.  (A)

= Number of ways = *Ps = 6720.

47. (B)
=>Number of Greeting card exchanged = *'C, x 2

48. ()
=>The number of times he will go to the garden = *C3 = 56.

49. (B)

—> The number of ways person can make selection of fruits

=@+ DGB+D6G+1)-1=209.
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50. (C)
— Number of ways of selection=(10+1) (9 + 1) (7 +1)—-1=879.

51.  (B)

—> Required number of ways =2°— 1 = 63.

52. (D)
=>Number of ways in which a student can fail to get all answers correct = 4°— 1 = 63.

53.  (B)

To form a rectangle(including squares) we may choose any two vertical lines and any two
horizontal lines.

Number of all possible rectangles, r= "C, x °C, = 1296.

Number of squares of side length 1 = 8x8
Number of squares of side length 2 = 7x7
Number of squares of side length 3 = 6x6
Going by this pattern total number of squares,s=1+4+9+ .. + 64 =204.
Hence > = i
r 108
54. (A
Number of ways to select any 3, 4 or all 5 out of first 5 questions and then to select 7, 6 or 5,
respectively, out of the remaining 8 questions = ° C.x*C + C, x . O + C,x*C, ie:276.

55. (D)
To form a triangle we need to chose three non — collinear point.

We can chose 3 points in '*C, ways.

As each side of the triangle contains 6 points so we can choose all three points on any one side in
3% °C, ways.

Total numbers of triangles = '*C,-3x°C, i.e. 711.

56.  (A)
—>Number of ways =4x4x4x4x4x4=4°

57, (B)
— Hence, required number = 3*,

58, (A)
=>Number of ways =4° — 1 = 63
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50. (C)

— Number of ways = 5%, as each parcel has 5 options.

60. (C)
=>Required number of ways is the number of permutations of given 4 grades, taken 3 at a time. i.c.,
Ps.
61. (B)

—=>The number of ways in which husbands can be selected = "Ca.
=>The number of ways in which wives can be selected after selecting husbands = *C.

= Also, a set of two men and two women can play 2 games.

=>Hence, Required number of ways = 'C, x°C, x2 = 420.

62. (A
= Required number is number of circular permutations such that clockwise and anti-clockwise
(5-1) 41
arrangements = =—
2 2
63. (D)

To distribute books in given manner we need to select 5 persons and given one book each to
these 5 persons.

Number of ways to do so will be 'C, x5!.

64. (C)
Sum of internal angles of an n sided polygon = (n — 2)x 180°.
Hence 150°xn = (n—2)x 180° gives n = 12.
Now a diagonal will be formed by joining two of these points but not adjacent two vertices.
Number of diagonals will be *C, —12 i.e. 54.

65. (A)
Number of ways to choose 4 prizes out of 9 = °C,.
Rest of the 5 prizes can be distributed to remaining 4 students in 4° ways.
Total number of ways to distribute 9 prizes among 5 students = C, x4 .

66. (C)
Number of ways in which m distinct objects can be permuted at n distinct places = P, .
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67.

68.

69.

70.

71.

72.

(D)
If one or more pair is there in the selection, then we can select shoes in the following manner
(1) Selection having at least one pair : can be formed by choosing one pair in 5 ways and then

choosing 2 more shoes from remaining 8§ in *C, ways i.e. 5x°C, or 140 ways.

(ii) Selection having two pairs : can be formed by choosing two pairs in *C, or 10 ways.
Hence a selection having one or more pairs can be formed in 140 — 10 = 130 ways.
Number of all possible selections = '°C, or 210 ways .

Thus number of ways to make a selection having no pairs = 210 — 130 = 80.

(B)
Only possible way to distribute in given manner is in groups of 1, 4 & 2.
Hence number of ways to distribute = T 2" T x 3! or 630.

(A)
Number of ways to distribute m + n + p objects in three groups containing m, n & p objects is

: (m+n+p)!
given by ~————

m!n!p!
; 10!
Required number of ways = ——.
21315!

(A)
Number of ways to distribute ‘n’ identical objects in ‘r’ distinct groups such that no group is
empty = "'C

r-1°

Hence required number of ways = '"'C_ | i.e. 126.

©
For each question we can have 3 choices namely (1) not selecting, (i1) selecting alternative | &
(1) selecting alternative 2.

Hence choices for 10 questions = 3'".
But all the question cant be rejected hence required number of ways = 31 — 1.

(©)

Number of ways to divide ‘nr’ distinct objects into r groups containing equal number of objects
(nr)!
rix(n!) '
(52)!

Hence 52 cards can be distributed into 4 groups of 13 cards each = m; .
Ix (13!
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73. (B)
Let the subset A contain r elements, then subset B must contain remaining n —r elements so as
ANB=® & AUB=S.
10

Hence number of ordered pairs (A, B) = D" "C, ie. 2"

r=0
10
Total number of unordered pairs of subsets of S = =—— ie. 2°.

74.  (B)

Number of positive integers of r—digits not having any digitas 1 = 8x9"".
Number of all the positive integers of r—digits = 9x10™".
Number of numbers having at least one digit as 1 = 9x10™"' —=8x 9",

9

Hence number of all the numbers up to 9-digit numbers = >"(9x10”"' ~8x9™") i.e. 10" -9".

=1

Alternately

If we form a 9 digit number allowing consecutive Os at places form beginning also, then r
consecutive zeros from beginning will account for a number of (9 —r) digits.

Hence all numbers from 1 digit till 9 digit = 10°.

Hence all numbers from 1 digit till 9 digit not including 1 = 9°.

Number of numbers having at least one digit as 1 =10 —9°.

75.  (C)
Number of outcomes on each die = 6.
Hence all the four dice will show same number [ 6 ways.

76. (C)
Each suit can be arranged in 13! Ways and the suits can be arranged with each other in 4! Ways.
Hence total number of arrangements = (13!)*x4!.

77. (C)

12 dice can show any outcome in 12! Ways if all the outcomes could be distinct. Now as there
12!

(29"

are 2 each 1, 2, 3, 4, 5, 6 hence required number of ways =

8. (C)

(a+n)!
a'n!
b (a+n)! &

Hence total possible number of numbers where 0 <n <b will be Z R Z “rC,
n-0 4:m.: n=0

If there are n number of B used, then required number of numbers will be

ey ¥ Cu
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79. (A

|
AAAAA, BBB, D, EE & F can be arranged in 5 ;"'2' ways.
Now there will be 13 gaps where we can put 3 C in “C, ways.
|
Hence total number of arrangements = “C, x 12 ;
- 513121
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Ex. 1(B)

1 (A)
:n.(n—l)!z n! e
(n—=r)! (n-r)! °
2. (D)
NG N )]
4! 2 3!
r (k+5)(k+4) =u(k-l)
4 2
=k=6or7.
3. (D)

=>n’-n=2+10

=>n=4or-3

4. (A)
= ACH Y0, M0, M0, MG, = nTﬂ—4‘ < nT+l_3|
= |n—7|<|n—5|
=>n>6
5. (B)
_ (4+3+2)! 91
—> Number of permutations = =
21413! 21413!
6 ©
T
=
E E E: E
—>0dd digits can occupy 2. 4™, 6™ & 8" places.
1 !
—> The number of different nine-digit numbers = 3 X 1.8 =60
2131 212!
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— Required number of ways = 4!
9. (B)
—> Number of arrangement of boys = (7!)
= Number of gaps created = 8.
= Hence, Required number of different ways = 7!x °P,.

10. (B)
To form natural numbers from 1000 to 9999 having all 4 distinct digits

| 9 choices | 9 choices | 8 choices | 7 choices |

Number of such numbers = 9x9x8x7 =4536
Number of all the numbers from 1000 to 9999 = 9000.

Hence number of natural numbers from 1000 to 9999 not having all 4 distinct digits
=9000 - 4536
=4464.

11.  (A)
Two places to put 2s can be chosen in 'C, ways.

In each of the remaining 5 places we can put 1 or 3 hence these places can be filled in 2° ways.
Total number of numbers which can formed = 'C, x2" ie. 672.

12.  (C)
Four consonants may be chosen in 'C, ways.
Two vowels may be chosen in *C, ways.

The selected 6 letters may be arranged in 6! ways.
Total number of words = "C, x *C, x6! i.e. 151200.
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13.

14.

15.

16.

17.

(D)

Case I — The required numbers will be of form 57N, where N must be an even number.
Total number of such numbers = 5.

Case II - If 5 is not considered, then

for first digit from left we have 8 choices (not taking 0 & 5),

for second digit we have 9 choices (not taking 5),

for last digit we have 5 choices (only even numbers).

Total number of such numbers = 8x9x5 i.e. 360.

Hence the number of such numbers = 365.

(A)

Flag can be designed by having following choices for six strips.

| 4 choices | 3 choices | 3 choices | 3 choices | 3 choices | 3 choices |

Hence number of designs = 12x81.

(D)

All possible arrangements = 4!

Arrangements in which ‘ab’ kept together = 3!x 2!

Arrangements in which ‘cd’ kept together = 3!x 2!

Arrangements in which ‘ab’ as well ‘cd’ kept together = 2!x2!x 2!
Arrangements in which neither ‘ab’ nor ‘cd’ are together

=41— 3!x 21— 3Ix2! 4+ 2!x21x2!

=8.

(B)

Two consecutive digits we can have in two ways 1.e. first two or last two.

Now if first two digits are identical, then we can chose these in 9 ways (excluding 0)

and then third digit may be selected in 9 ways (excluding the number already placed in first 2
places).

If last two digits are identical, then we can choose first digit in 9 ways (excluding 0)

and last two digits in 9 ways (excluding the number already placed in first place).

Hence number of all such numbers is 9x9+9x9 i.e. 162.

(B)

As the number has 9 distinct digits hence the middle digit must be 5, digits in last four places
must be 6,7,8.9 and first four digits must be 1,2,3.4.

Now for first four place we have 4!ways.

For the last 4 places we have 4! ways.

2

Hence total number of such numbers is (4!)
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18.

19.

20.

21.

22,

23

(B)
6 digits can be selected in *C,.

Now as the digits are to be kept in decreasing order so no arrangement required.
Hence total number of such numbers is 84.

(D)

If one or more couple is there in the committee, then we can form the committee in the following
manner
(1) committee having at least one couple : can be formed by choosing one couple in 4 ways and

then choosing 2 more people from remaining 6 in °C, ways i.e. 4x°C, or 60 ways.

(ii) committee having two couples : can be formed by choosing two couples in *C, or 6 ways.
Hence a committee having one or more couples can be formed in 60 — 6 = 54 ways.

Number of all possible committee = *C, or 70 ways.

Thus number of ways to form a committee having no couples = 70 — 54 = 16.

(€)

Numbers formed using just 1 or 2 are only 2.

All possible numbers using 1 & 2 only = 2",

Hence numbers using at least one | & one 2 =2"— 2.
Now 2" -2 =510 givesn=09.

(A)
Number of ways to chose m objects out of (m + n) objects = "™ C__

(m—l)!x(n—l)!.
2

Number of ways to arrange these m and other n on the two tables =

-1)! (n-1)! !
Number of ways ofarrangements='“""me(m ) X(n ) or () :
2 2 4mn

(A)
Number of ways to arrange balls keeping balls of same color together 3!x4! i.e. 6x4!.

!
Number of all possible arrangements = 2?—3' 1e. 6x7!.

Number of arrangements in which at least one ball of same color is separated from others of
same color = 6(7!-4!).

(B)

Trials needed for first three digits = 2.

If Last digit is 9, then rest three digits can be tried in 9° ways.

If last digit is one of 1, 3, 5 or 7, then one of the remaining three is 9(chosen in 3 ways) and other

two digits can be chosen in 9 ways, hence all possible ways are 4x3x9° ways.
Total number of ways to try the number = 2x (9‘ +4x3x9? ) or 3402.
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24. (A
The required number is maximum possible number of points in which the diagonals of an
nonagon intersect inside the shape.

Now Each selection of four of the points gives three pair of lines out which exactly one pair
intersects in the region enclosed within the four points.

Hence number of required points is *C, i.e. 126.

25. (D)

Put one of the distinct objects at 1 place in the circle. Now for remaining objects we can use
linear permutations.

g ze 3 ; . -1)!
Hence ‘r’ identical & (n —r— 1) distinct objects can be arranged in (o ’ ) ways.
r!

26. (B)
Put ladies in (n — 1)! Ways.
Now put gentlemen in (n — 1) gaps between ladies in n! ways.
Total number of ways = (n—1)!xn!.

27. (D)

Place for A can be selected in 2x3 ways (leaving corner seats on both the sides) and then place
for B can be selected in 6 ways(leaving places adjacent to A and opposite to A).

Place for A can be selected in 4 ways(seats at corners) and then for place for B in 7 ways
(leaving place adjacent to A and opposite to A).

All the other people can sit in 8! Ways.

Hence number of seating arrangements = ( 2x3x6 + 4x7)x8! i.e. 64x8!.

28.
29.  (C)
30. (A
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