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Worksheet-13PCiii.pdf

	1. Title: Permutation &  Combination
Chapter: Permutation & Combination
Approximate Time to Complete (to be filled by student): ________________________
Total Marks Scored:
Worksheet Compiled By: Prashant Jain (PJ Sir)
Section (B) : Grouping and circular Permutation
1. Number of ways in which 9 different toys be distributed among 4 children belonging to
different age groups in such a way that distribution among the 3 elder children is even and the
youngest one is to receive one toy more, is:
(A)
(5!)2
8
(B)
9!
2
(C)
9!
3!(21)3 (D) None
2. In an eleven storeyed building (Ground floor + ten floor), 9 people enter a lift cabin from
ground floor. It is know that they will leave the lift in groups of 2, 3 and 4 at different
residential storeys. Find the number of ways in which they can get down.
(A)
9×9!
4
(B)
8×9!
4
(C)
2×10!
9
(D)
10!
4
3. The number of ways in which 8 different flowers can be strung to form a garland so that 4
particulars flowers are never separated, is:
(A) 4! 4! (B)
8!
4!
(C) 288 (D) None
4. The number of ways in which 6 red roses and 3 white roses (all roses different) can form a
garland so that all the white roses come together, is
(A) 2170 (B) 2165 (C) 2160 (D) 2155
5. The number of ways in which 4 boys & 4 girls can stand in a circle so that each boy and each
girl is one after the other, is:
(A) 3 !. 4 ! (B) 4 !. 4 ! (C) 8 ! (D) 7 !
6. The number of ways in which 5 beads, chosen from 8 different beads be threaded on to a ring,
is:
(A) 672 (B) 1344 (C) 336 (D) None
7. Number of ways in which 2 Indians, 3 Americans, 3 Italians and 4 Frenchmen can be seated on
a circle, if the people of the same nationality sit together, is:
(A) 2. (4 !)2 (3 !)2 (B) 2. (3 !)3. 4 ! (C) 2. (3 !) (4 !)3 (D) 2. (3 !)2 (4 !)3
• Attempt the worksheet in one go. See answers in one go at the end.
• All questions carry 4 marks for positive and -1 if you leave and -2 if you attempt
incorrectly.
• All proving or show questions (if done correctly) are of 4 marks. There is no negative
marking.
• If you cheat in worksheet then you are only cheating and such sinners do not get
selection in JEE so for your own sake refrain from cheating.
• Maintain the solutions of this worksheet and share the link of solution pdf in the
tracker if you want to be monitored.
 


	2. 8. The number  of five-digit numbers that contain 7 exactly once is
(A) (41) (93
) (B) (37) (93
) (C) (7) (94
) (D) (41) (94
)
9. Numbers greater than 1000 but not greater than 4000 which can be formed with the digits 0, 1,
2, 3, 4 (repetition of digits is allowed) are
(A) 350 (B) 375 (C) 450 (D) 576
10. Let A be a set of ( 3)
n  distinct elements. The number of triplets (x, y, z) of the A elements in
which at least two coordinates is equal to
(A) n
P3 (B) n3
-n
P3 (C) 3n2
-2n (D) 3n2
(n-1)
11. The total number of five-digits numbers of different digits in which the digit in the middle is the
largest is
(A)
9
4
4
n
n
P
=
 (B) 33(3!) (C) 30(3!) (D)
8
3
3
. n
n
n P
=

12. The number of numbers formed by nine non-zero digits such that all the digits in the first four
places are less than the digit in the middle and all the digits in the last four places are greater
than that in the middle is
(A) 2(4!) (B) 3(7!)/2 (C) 2(7!) (D) 4 4
4 4
P P

13. Total number of words that can be formed using all letters of the word BRIJESH that neither
begins with I nor ends with B is equal to
(A) 3720 (B) 4920 (C) 3600 (D) 4800
14. Total number less than 3 x 108
and can be formed using the digits 1, 2, 3 is equal to
(A) 9 8
1
(3 4 3 )
2
+  (B) 9
1
(3 3)
2
− (C) 8
1
(7 3 3)
2
 − (D) 9 8
1
(3 3 3 )
2
− +
15. If all the permutations of the letters in the word OBJECT are arranged (and numbered serially)
in alphabetical order as in a dictionary, then the 717th
word is
(A) TOJECB (B) TOEJBC (C) TOCJEB (D) TOJCBE
16. How many numbers can be made with the digits 3, 4, 5, 6, 7, 8 lying between 3000 and 4000,
which are divisible by 5 while repetition of any digit is not allowed in any number?
(A) 60 (B) 12 (C) 120 (D) 24
17. In a three-storey building, there are four rooms on the ground floor, two on the first and two on
the second floor. If the rooms are to be allotted to six persons, one person occupying one room
only, the numbers of ways on which this can be done so that no floor remains empty is
(A) 8
P6-2(6!) (B) 8
P6 (C) 8
P5(6!) (D) None of these
18. The number of ways to fill each of the four cells of the table with a distinct natural number such
that the sum of the numbers is 10 and the sums of the numbers placed diagonally are equal is
(A) 4 (B) 9 (C) 24 (D) 6
 


	3. 19. Three boys  of class X, four boys of class XI, and five boys of class XII sit in a row. The total
number of ways in which these boys can sit so that all the boys of same class sit together is equal
to
(A) (3i)2
(4!) (5i) (B) (3!) (4!)2
(5!) (C) (3!) (4!) (5!) (D) (3!) (4!) (5!)2
20. The sum of all the numbers of four different digits that can be made by using the digits 0, 1, 2,
and 3 is
(A) 60 (B) 12 (C) 120 (D) 24
21. The sum of all four-digit numbers that can be formed by using the digits 2, 4, 6, 8 (when
repetition of digits is not allowed) is
(A) 133320 (B) 533280 (C) 53328 (D) none of these
22. In the decimal system of numeration of six-digit numbers in which the sum of the digits is
divisible by 5 is
(A) 180000 (B) 540000 (C) 5 X 105
(D) none of these
23. Among 10 persons, A, B, C are to speak at a function. The number of ways in which it can be
done if A wants to speak before B and B wants to speak before C is
(A) 10!/24 (B) 9!/6 (C) 10!/6 (D) none of these
24. If all the words formed from the letters of the word HORROR are arranged in the opposite order
as they are in a dictionary, then the rank of the word HORROR is
(A) 56 (B) 57 (C) 58 (D) 59
25. 2m white counters and 2n red counters are arranged in a straight line with (m + n) counters on
each side of a central mark. The number of ways of arranging the counters, so that the
arrangements are symmetrical with respect to the central mark is
(A) m+n
Cm (B) 2m+2n
C2m (C)
1 ( )!
2 ! !
m n
m n
+
(D) none of these
26. Among the 8! Permutations of the digits 1, 2, 3, …, 8, consider those arrangements which have
the following property. If we take any five consecutive positions, the product of the digits in
these positions is divisible by 5. The number of such arrangements is equal to
(A) 7! (B) 2.(7!) (C) 7
C4 (D) none of these
27. The total number of times, the digit 3 will be written, when the integers having less than 4 digits
are listed is equal to
(A) 300 (B) 310 (C) 302 (D) 306
28. There are (n+1) white and (n+1) black balls, each set numbered 1 to n+1. The number of ways
in which the balls can be arranged in a row so that the adjacent balls are of different colors is
(A) (2n+2)! (B) (2n+2)! × 2 (C) (n+1)! × 2 (D) 2{(n+1)!}2
 


	4. 29. A train  timetable must be compiled for various days of the week so that two trains twice a day
depart for three days, one train daily for two days, and three trains once a day for two days. How
many different timetables can be compiled?
(A) 140 (B) 210 (C) 133 (D) 72
30. A seven-digit number without repetition and divisible by 9 is to be formed by using seven digits
out of 1, 2, 3, 4, 5, 6, 7, 8, 9. The number of ways in which this can be done is
(A) 9! (B) 2(7!) (C) 4 (7!) (D) none of these
31. The number of distinct natural numbers up to a maximum of four digits and divisible by 5, which
can be formed with the digits 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, each digit not occurring more than once
in each number, is
(A) 1246 (B) 952 (C) 1106 (D) none of these
32. If the difference of the number of arrangements of three things from a certain number of
dissimilar things and the number of selections of the same number of things from them exceeds
100, then the least number of dissimilar things is
(A) 8 (B) 6 (C) 5 (D) 7
33. In how many ways can a team of 11 player be formed out of 25 players, if 6 out of them are
always to be included and 5 always to be excluded
(A) 2020 (B) 2002 (C) 2008 (D) 8002
34. The total number of flags with three horizontal strips I order, which can be formed using 2
identical red, 2 identical green, and 2 identical white strips is equal to
(A) 4! (B) 3 × (4!) (C) 2 × (4!) (D) none of these
35. There were two women participating in a chess tournament. Every participant played two games
with the other participates. The number of games that the men played among themselves proved
to exceed by 66 number of games that the men played with the women. The number of
participants is
(A) 6 (B) 11 (C) 13 (D) none of these
36. A candidate is required to answer 6 out of 10 questions, which are divided into two groups, each
containing 5 questions. He is not permitted to attempt more than 4 questions from either group.
The number of different ways in which the candidate can choose 6 questions is
(A) 50 (B) 150 (C) 200 (D) 250
37. The maximum number of points of intersection of five lines and four circles is
(A) 60 (B) 72 (C) 62 (D) none of these
38. 20 persons are sitting in a particular arrangement around a circular table. Three persons are to be
selected for leaders. The number of ways of selection of three persons such that no two were
sitting adjacent to each other is
(A) 600 (B) 900 (C) 800 (D) none of these
 


	5. 39. The number  of ways to give 16 different things to three persons A, B, C so that B gets one more
than A and C gets two more than B is
(A)
16!
4!5!7!
(B) 4!5!7! (C)
16!
3!5!8!
(D) none of these
40. There are three copies each of four different books. The number of ways in which they can be
arranged in a shelf is
(A) 4
12!
(3!)
(B) 3
12!
(4!)
(C) 4
21!
(3!) 4!
(D) 3
12!
(4!) 3!
41. Sixteen players S1, S2, S3, …, S16 play in a tournament. Number of ways in which they can be
grouped into eight pairs so that S1 and S2 are in different pairs, in
(A) 6
(14!)
2 6!

(B) 7
(15!)
2 7!

(C) 7
(14!)
2 6!

(D) 6
(14!)
2 7!

 


	6. ANSWER KEY AND  SOLUTIONS
EXERCISE – I
1 (C) 2. (D) 3. (C) 4. (C) 5. (A) 6. (A) 7. (B)
8. (A) 9. (B) 10. (B) 11. (D) 12. (D) 13. (A) 14. (C)
15. (D) 16. (B) 17. (A) 18. (B) 19. (A) 20. (C) 21. (A)
22. (A) 23. (C) 24. (C) 25. (A) 26. (B) 27. (A) 28. (D)
29. (B) 30. (C) 31. (C) 32. (D) 33. (B) 34. (A) 35. (C)
36. (C) 37. (C) 38. (C) 39. (A) 40. (A) 41. (A)
SOLUTIONS
8. (A) If 7 is used at first place, the number of numbers is 94 and for any other four places it is 8 × 93
So, total number of number of numbers = 94
+ 4 × 8 × 93
= 41 × 93
9. (B) Numbers greater than 1000 and less than or equal to 4000 will be of 4 digits and will have either
1 (except 1000) or 2 or 3 in the 1st
place. After fixing 1st
place, the 2nd
place can be filled by any
of the 5 digits. Similarly the 3rd
place can be filled up in 5 ways and 4th
place can be filled up in
5 ways. Thus, there will be 5 × 5 × 5 = 125 ways in which 1 will be in first place but this also
includes 1000. Hence, there will be 124 numbers having 1 in the first place. Similarly, 125 for
each 2 or 3. One number will be there in which 4 will be in the first place, i.e., 4000. Hence, the
required number of ways is 124 + 125 + 125 + 1 = 375.
10. (B) Total number of triplets without restriction is n × n × n. The number of triplets with all different
coordinates is n
P3. Therefore, the required number of triplets is 3
( 1)( 2).
n n n n
− − −
11. (D)
Middle
digit
Digits
available for
remaining
four places
Pattern Number of
ways filling
remaining
four places
4 0, 1, 2, 3
4
3
3
p3
3
3
3 P

5 0, 1, …, 4
5
4
4
p3
4
3
4 P

6 0, 1, …, 5 …
5
3
5 P

7 0, 1, …, 6 …
6
3
6 P

8 0, 1, …, 7 …
7
3
7 P

9 0, 1, …, 8 …
8
3
8 P

12. (D)According to given conditions, numbers can be formed by the following format:
Filled with 1, 2, 3, 4 Filled with 6, 7, 8, 9
The required number of numbers is 4 4
4 4
P P
 .
 


	7. 13. (A)Total number  of words without any restriction is 7!
Total number of words beginning with I is 6!
Total number of words ending with B is 6!
Total number of words beginning with I and ending with B is 5!
Thus the total number of required words is
7! – 6! – 6! + 5! = 7! – 2(6!) + 5!
14. (C) Formed number can be utmost of nine digits. Total number of such numbers is
2 3 8 8
3 3 3 ... 3 2 3
+ + + + + 
8 9 8 8
8
3(3 1) 3 3 4 3 7 3 3
2 3
3 1 2 2
− − +   −
= +  = =
−
15. (D)The order of letters of the word ‘OBJECT’ is B C E J O T
Words starting with B can be formed in 5! ways.
Words starting with C can be formed in 5! ways.
Words starting with E can be formed in 5! ways.
Words starting with J can be formed in 5! ways.
Words starting with O can be formed in 5! ways.
Words starting with TB can be formed in 4! ways.
Words starting with TC can be formed in 4! ways.
Words starting with TE can be formed in 4! ways.
Words starting with TJ can be formed in 4! ways.
Words starting with TOB can be formed in 3! ways.
Words starting with TOC can be formed in 3! ways.
Words starting with TOE can be formed in 3! ways.
Words starting with TOJB can be formed in 2! ways.
Words starting with TOJC can be formed in 2! ways.
Therefore, the total number of words in 718 words.
Hence, 717th
word is TOJCBE.
16. (B) 3 must be at thousand’s place and since the number should be divisible by 5, or 5 must be at
unit’s place. Now, we have to fill two places (tens and hundreds) i.e., 4
P2 = 12.
17. (A)The number of ways of allotment without any restriction is 8
P6. Now, it is possible that none of
the rooms of 2nd
floor or 3rd
floor are occupied. Thus, there are two ways in which one floor
remains unoccupied. Hence, the number of ways of allotment in which a floor is unoccupied is
2 × 6! Hence, number of ways in which none of the floor remains unoccupied is 8
P6 – 2(6!).
18. (B) The natural numbers are 1, 2, 3, 4. Clearly, in one diagonal we have to place 1, 4 and in the other
2, 3.
2
1 3
4 4
2 1
3
(i) (ii)
The number of ways in (i) is 2! × 2! = 4.
The number of ways in (ii) is 2! × 2! = 4.
Therefore, the total number of ways is 8.
19. (A)We can think of three packets. One consisting of three boys of class X, other consisting of 4 boys
of class XI and last one consisting of 5 boys of class XII. These packets can be arranged in 3!
Ways and contents of these packets can be further arranged in 3! 4! and 5! Ways, respectively.
Hence, the total number of ways is 3! × 3! × 4! × 5!
 


	8. 20. (C) The  number of numbers with 0 in the unit’s place is 3! = 6. The number of numbers with 1 or 2
or 3 in the unit’s place is 3! – 2! = 4. Therefore, the sum of the digits in the unit’s place is 6 × 0
+ 4 × 1 + 4 × 2 + 4 × 3 = 24. Similarly, for the ten’s and hundred’s places, nthe sum of digits is
24. The sum of the digits in th thousand’s place is 6 × 1 + 6 × 2 + 6 × 3 = 36.
Hence, the required sum is 36 × 1000 + 24 × 100 + 24 × 10 + 24.
21. (A)Total numbers ending with 2 is 3! as after fixing 2 in the unit’s place, other three places can be
filled by 3! ways. Thus, 2 appears in the unit’s place 3! times.
Similarly, all other digits 4, 6, and 8 also appear 3! Times. Then sum of the digits in the unit’s
place is 6(2 4 6 8) 120.
+ + + = Similarly, sum of digits in ten’s place is 120 tens and that in
hundred’s place is 120 hundreds, etc. Hence, sum of all the 24 numbers is
2 3
120(1 10 10 10 )
+ + + = 120 1111 133320.
 =
22. (A) 9 10 10 10 10 Depending upon the
sum offirst five digits
First place from left cannot be filled with 0. Next four places can be filled with any of the 10
digits. After filling the first five places, the last place can be filled in following ways:
Sum of digits in first five
places
Digit in the unit’s
place
5k 0 or 5
5k + 1 4 or 9
5k + 2 3 or 8
5k + 3 2 or 7
5k + 4 1 or 6
Thus, in any case the last place can be filled in two ways. Hence, the required number of numbers
is 9 × 104
× 2.
23. (C) Places for A, B, C can be chosen in 10
C3 ways. Remaining 7 persons can speak in 7! ways. Hence,
the number of ways in which they can speak is 10
C3 × 7! = 10!/6.
24. (C) R, R, R, O, O, H
Words starting with
5!
30
2!2!
R → =
Words starting with
5!
20
3!
O → =
Words starting with
4!
6
2!2!
HR → =
The words following the above words will be “HORRRO” The next word will be “HORROR”
 Rank of the word “HORROR” = 30 + 20 + 6 + 1 + 1 = 58
25. (A)m + n counters on one side can be arranged in
( )!
! !
m n
m n
+
ways. For each arrangement on one side,
corresponding arrangement on the other side in just one as arrangements are symmetrical.
Hence, the total number of arrangements is
( )!
! !
m n
m
m n
C
m n
+
+
=
26. (B) Let the arrangement be 1 2 3 4 5 6 7 8.
x x x x x x x x Clearly 5 should occupy the position x4 or x5. Thus,
 


	9. required number of  arrangements is 2(7!).
27. (A)
Number of
times 3
used
Pattern Number of
numbers
Number of
times 3 appears
1 - - 3
- 3 -
3 - -
3 × 9 × 9 1 (3 × 9 × 9)
2 - 3 3
3 3 –
3 - 3
3 × 9 2 (3 × 9)
3 333 1 3
Total 300
Any place other than 3 is filled by 9 ways as 0 can appear anywhere which gives all types of
numbers such as single digit, two digits, etc.
Alternate solution:
Three-digit numbers from 000 to 999 means 1000 numbers, each number constituting 3 digits.
Hence, the total numbers of digits which we have to write is 3000. Since the total number of
digits is 10 (0 to 9) no digit is filled preferentially. Therefore, number of times we write 3 is
3000/10 = 300.
28. (D)Since the balls are to be arranged in a row so that the adjacent balls are of different colours, we
can therefore, begin with a white ball or a black ball. If we begin with a white ball, we find that
n+1 white ball numbered 1 to n + 1 can be arranged in a row in (n + 1)! ways.
× w × w × w × w × … × w
Since white and black balls are alternate, we have exactly (n + 1) place for black balls marked
with ‘×’.
So the total number of arrangements in which adjacent balls are of different colours and first ball
is a white ball is (n + 1)! × (n + 1)! = [(n + 1)!]2
. But we can begin with a black ball also. Hence,
the required number of arrangements is 2 [(n + 1)!]2
.
29. (B) The number of trains a day (the digits 1, 2, 3) are three groups of like elements from which a
sample must be formed. In the time-table for a week, the number 1 is repeated twice, the number
2 is repeated 3 times, and the number 3 is repeated twice.
The number of different time-table is given by
7!
(2,3,2) 210
2!3!2!
p = =
30. (C) Sum of seven digits is a multiple of 9. Now, sum of numbers 1, 2, 3, 4, 5, 6, 7, 8, 9, is 45. So,
we have to remove two numbers whose sum is 9. So, pairs of removed numbers are (1,8), (2,7),
(3,6), (4,5). With each pairs left number of 7-digit number is 7!. So with all 4 pairs, total numbers
are 4 × 7!.
31. (C)
Number
of digits
Numbers
ending with
0
Numbers
ending with
5
Total
× 0 1 1
× × 9 8 17
× × × 9·8=72 8·8 = 64 136
× × × × 9·8·7=504 8·8·7 = 448 952
Total 1106
 


	10. 32. (D)Here, 3  3 100
n n
P C
− 
or
! !
100
( 3)! 3!( 3)!
n n
n n
− 
− −
or
5
( 1)( 2) 100
6
n n n
− − 
or ( 1)( 2) 120
n n n
− − 
or ( 1)( 2) 6 5 4
n n n
− −   
or 7,8,...
n =
33. (B) Since 5 players are always to be excluded and 6 players always to be included, therefore 5 players
are to be chosen from 14. Hence, required number of ways is 14
C5 = 2002.
34. (A)All strips are of different colors, then number of flags is 3! = 5. When two strips are of same
colour, then number of flags is 3 2
1 1 (3!/ 2!) 18.
C C
  = Total number of flags is 6 + 18 = 24 = 4!
35. (C) Let there be n men participants. Then the number of games that the men play between themselves
is 2 × n
C2 and the number of games that men played with the women is 2 × (2n).
2
2 2 2 66
n
C n
  −  = (by hypothesis)
or 2
5 66 0or 11
n n n
− − = =
Hence, the number of participants is 11 men + 2 women = 13.
36. (C) The number of way the candidate can choose questions under the given conditions is enumerated
below.
Group 1 Group 2 Number of ways
4 2 5 5
4 2
( )( ) 50
C C =
3 3 5 5
3 3
( )( ) 100
C C =
2 4 5 5
2 4
( )( ) 50
C C =
Total number of ways 200
37. (A)Two circles intersect at two distinct points. Two straight lines intersect at one point. One circle
and one straight line intersect at two distinct points. Then the total numbers of points of
intersections are as follows:
Number of ways of selection Points of
Intersection
Two straight lines: 5
C2
5
C2 × 1 = 10
Two circles: 4
C2
4
C2 × 2 = 12
One line and one circle: 5
C1 ×
4
C1
5
C1 × 4
C1 × 2 = 40
Total 62
38. (C) The total number of ways of selection without restriction is 20
C3. The number of ways of
selection when two are adjacent is 20 × 16
C1. The number of ways of selection when all the three
are adjacent is 20. The required number of ways is
20
3
20 19 18
20 16 20 20 16 20
6
C
 
−  − = −  −
20 [57 16 1]
= − −
20 40
= 
800
=
39. (A)Obviously, A, B, and C get 4, 5 and 7 objects, respectively. Then, number of distribution ways
is equal to number of ways of division which is given by 16! (4! 5! 7!).
 


	11. 40. (A)Here, we  have to divide 12 books into 4 sets of 3 books each. Therefore, the required number of
ways is 4
12!
4!
(3!) 4!

41. (A)Required number of ways
= (number of ways in which 16 players can be divided into 8 pairs) – (Number of pairs in which
S1 and S2 are together)
8 7 7 7
16! (14)! 16 15 14! (14)!
2 8! 2 7! 2 2 8 7! 2 7!
 
= − = −
     
7 6 6
(14)! 16 15 (14) (14)! (14)!
1
2 7! 16 14 (6!) 2 2 6!
 
 
= − = =
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