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PERMUTATIONS AND COMBINATIONS

Permutations are arrangements of things taken somkat a time.

In a permutation, order of the things is taken rdasideration.

"0, represents the number of permutations (withqueetigons) of n dissimilar things taken r
at a time.

Fundamental Principle: If an event is done in ‘m’ ways and another evsrmdone in ‘n’
ways, then the two events can be together done nnways provided the events are

independent.

n!

r‘pr:(n_r)' =n(n-1)(n-2)........... (n-r+1)

“pn=n!

npr
npr—l

=n-r+1

n+1pr =r. npr_1 +n pr

npr =r. n—lpr_1 + n—lpr

The number of permutations of n things taken r ditmee containing a particular thing is
rxn—l pr—1 .
The number of permutations of n things taken r @@ not containing a particular thing is
n—lpr .

i) The number of permutations of n things takam a time allowing repetitions is.n

i) The number of permutations of n things taken notemiman r at a time allowing

. . n(n" -1)
repetitions Is———
(n-J

The number of permutations of n things of whictnimdgs are of one kind and q things are of

|
another kind etc., |sn—
plql.........
The sum of all possible numbers formed out of hé tn’ digits without zero is (n-1)!
(sum of all the digits) (111........ n times).

The sum of all possible numbers formed out ohalft’ digits which includes zero is
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[(n -1)! (sum of all the digits) (111 ..... n times)] - [(n -2)! (sum of all the digits)(lll ..... (n- 1)times]

The sum of all possible numbers formed by takimligrts from the given n digits which do

not include zero i8 'p..; (sum of all the digits)(111............ r times).

The sum of all possible numbers formed by takindjgits from the given n digits which
include zero is" " 'p.; (sum of all the digits)(111.....r times) "?p., (sum of all the
digits)(111.......... (r-1) times).

1) The number of permutations of n things whearged round a circle is (n-1)!

i) In case of necklace or garland number of cacylermutations is(.n;—l)!

Number of permutations of n things taken r at aetimwhich there is at least one repetition
is -"p,.

n
The number of circular permutations of ‘n’ diffetehings taken ‘r’ at a time isPr
r
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Very Short Answer Questions

1. If "R, =1320, find n,

n!

Sol: "p =" _
(n=r)!
.+ "R, =132C
=10x13Z =10x 12x 1]
=12x11x 10= 12P3

On=12

2. If "P,=42."R, find n
Sol: "R =42."p,
n(n-2)(n-2)(n-3 (-4 (9 (-
=a2n(n-9(n- 3(n-§(n- 4
= (n-5)(n- €)= 42
= (n-5)(n-6)=7x 6
. n-5=7orn-6=6

On=12
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3. If ™R "R =2:7find n

(n+1)

npe

Sol: "p:"R=2:7>

(e )n(ng(n-A(3 2
n(n-1)(n-2)(n-3)(n-49(n-95 7

=7(n+)=2(n-4(n-9
=7n+7=2" - 18+ 4(
—2n? - 25n+ 33= (

=2n(n-1)-3(n-1)=C
=(n-1)(2n- 3= C:>n:110r:—23

Since n is a positive integer, n = 11

4. If PR +5.%P, =P andr

Sol: We have

(- p 4 0D R, y="Randrsn

12P5 +5. 12F31 = 13'% = 13Fr) (leen)
=r=5
5. If *R_;: "R, =9:7 ,findr

18
Pa_

Sol: *P_:YP_,=9:7 —
P4

9
7

18I ><[17—(r— ])]!_9
MCEER 77
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18! (18-r)!
:>(19—r)! 17!

=9
7

18x17(18-r)! 9

~ ([9-r)(18-r) 17! 7

=18x 7= o 19-r)

=14=19-r 0r=19-14=5

6. A man has 4 sons and there are 5 schoalsthin his reach. In how many ways can he

admit his sons in the schools so that no two of thewill be in the same school.

Sol: The number of ways of admitting 4 sons into 5 sthd no two of them will be in the

same="P, =5x 4x 3x=12(

7. Find the number of 4 digited numbers that can bedrmed using the digits 1, 2, 4,5, 7, 8

when repetition is allowed.

Sol: The number of 4 digited numbers that can be foned using the digits 1, 2, 4,5, 7, 8

when repetition is allowed=6*=1296

8. Find the number of 5 etter words that can be foned using the letters of the word
RHYME if each letter can be used any number of tims.

Sol: The numberof 5 letter words that can be formeé using the letters of the word

RHYME if each letter can be used any numbef times =5° = 312§

9. Find the number of functions from set A contaimg 5elements into a set B containing 4
elements

Sol:/Set A contains 5 elements, Set B contains 4mlents since The total number of functions
from set A containing elements to set B containing elements inn™

For the image of each of the 5 elements of the gehas 4choices.

O The number of functions from set a containing 5elaents into a set B containing 4 element

=4x4x ... 4 Simeg = 4° =1024
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10. Find the number of ways of arranging 7 personaround a circle.
Sol:  Number of persons, n =7

0 The number of ways of arranging 7 persons arouriccke = (n - 1)! = 6! = 720

11. Find the number of ways of arranging the chieminister and 10 cabinet ministers at

a circular table so that the chief minister alwayssit in a particular seat.
Sol:  Total number of persons =11

The chief minister can be occupied a particulat seone way and the remaining 10 seats can be

occupied by the 10cabinet ministers in (10)! ways.
0 The number of required arrangements = (10)! X 11.6)( = 36,28,800
The number of ways of preparing a chain with 6etigt

Colored beads.%(e— ! =%x 5!=%x120= 60

12.Find the number of ways of preparing a chain with 6 different coloured beads.
Sol:  We know that the number of circular permutationh@fging type that can be formed using

n things is(n%l)!.

Hence the number of different ways of preparing ¢hains with 6 different coloured beads
_(6-1)!_5!_
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13 Find the number of ways of arranging the letters bthe word.
(i) INDEPENDENCE (i) MATHEMATICS (iii) SINGING
(iv) PERMUTATION  (iv) COMBINATION (vi ) INTERMEDIATE
Sol: (i) The wordINDEPENDENCE contains 12 letters in which there are 3 N's bke,& D's are

alike, 4 E's are alike and rest are different

|
[0 The number of required arrangeme:mg—drIlgzl)z'I

(i)  The wordMATHEMATICS contains 11 letters in which there are 2 M's ékea2 A's are

alike, 2 T's are alike and rest are different

. 11!
1 The number of required arrangem%

(i)  The wordSINGING contains 7 letters in which there are 2 I's aileeaP N's are alike, 2 G's

are alike and rest is differentThe number of required arrangememi2I ; o
IXZIXZ!

(iv)  The wordPERMUTATION contains 11 letters in which there are 2 T's @ke and rest

are different

. 11)!
1 The number of required arrangement(szT)

(v) The wordCOMBINATION contains 11 letters in which there are 2 O's dke,a& I's are

alike, 2 N's are alike and rest are different

. |
1 The number of required arrangememzsi%

(vi)  The wordINTERMEDIATE contains 12 letters in which there are 2 I's dikee@2 T's are

alike , 3 E's are alike and rest are different,

. 12)!
0 The number of required arrangem%
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14.Find the number of 7 digited numbers that can & formed using2,2,2,3,3,4,4.

Sol.In the given 7 digits, there are three 2 's, tvgoaBid two 4's.

7!
312121

[ The number of 7 digited numbers that can be forasdg the given digits

15.1f "Fa=1680 fing

Sol:  Given F=1680

But "B,=n(n-1)(n-2)(n-3

Thus, we are givenn(n_l)(n_ 2)(n-3
=1680= 8x 7x 6x !

On comparing the largest integers on both sides. B/get n = 8

16.1f “R=1320 finq

— 12
Sol: 1320= 12x 1X 16- P3 Hencer =3

n+1 . n —_n.
17.15 "R R=3:2 findn

(n+1)|:%:n|:%:3:2:> n+l:3

Sol: o4 2

=2n+2=3An-12=n=14

It can be verified that n=14

Satisfies the given equation
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56 . 54 _ )
18.If P(”G)' Fzr+3) _30800.3’ find r
Sol 56P(r+6) : 54Fzr+3) :3OSOOj
N (56)! ((54)-(r +3)!
(56-(r +€))! (541 _30800
1
- (56)! (5% r)!=308OO
(50-r)!  (54)!

= (56) (59 ( 51 r)= 3080

30800 _,
5655 =41

= (51-r)=

It can be verified that r =41 satisfies the given equation

19. Find the numbers of ways of arranging 6 boys @h6 girls in a row. In how many of these
arrangements.
(i) All the girls are together (ii) No two girls ae together(iii) Boys and girls come alternately?
Sol: 6 boys and 6 girls are altogether 12 personshey can be arranged in a row in (12)!
ways.
Treat the 6 girls as one unit. Then we hav&boys and 1unit of girls. They can be
arranged in 7! ways. Now, the 6 girls can be arrargd among themselves in 6.! ways.

Thus the number of ways in'which all 6 girls are tgether is(7! x 6!).

(i) First arrange the 6 boys in a row in 6! wayben we can find 7 gaps between them (including

the beginning gap and the ending gap) as shownvtigtdhe letter x :

X B X B x B x Bx Bx Bx

Thus we have 7 gaps and 6 girls. They can be ardaing P, ways.
Hence, the number of arrangements which no twe gittogether i$!x 'P, =7.6!. 6!
(i)  The row may begin with either a boy or algthat is, 2 ways. If it begins with a boy, then

odd places will be occupied by boys and even plagegirls. The 6 boys can be arranged in 6
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odd places in 6! ways and 6 girls in the 6 evertgdain 6! ways. Thus the number of

arrangements in which boys and girls come altelp&e x 6! x 6!,

20. Find the number of injections of a set with ‘rhelements into a set with ‘n’ elements.

Sol: Let A be a set with m elements and B a set wiglements. If m > n, then we cannot define

an injection from A into B. Hence the number okittjons is ‘0’

Now, supposan< n. Then the required number of the injection8 ps

21. Find the number of injections of set A with 5lements to a set B with 7 elements.

Sol: If a set A has m elements and the set B has n elsr{re< n), then the number of injections

from A intoB="P,

O The number of injections from set A with 5 elengeinto set B with 7 elements’R, = 2,520

22.a) Find the number of functions from a set A adtaining m elements to a set B containing n

elements.

Sol: Let A={a, &,......a,}and B={h, b,.....h}

First to define the image af we have n choices (any element of B). Then tongethe image

of a, we again have n choices (singga, can have the same image).

Thus we have n choices for the image oh edic¢he m elements of the set A. Therefore, the

number of different ways of defining the image®@ments of A(with images in B) is

nxnx...xn( mtimey= f
b) Find the number of surjection’s from a set A wih n elements to a set B with 2 elements.

Sol: Let A={a, a,....4} andb={x y} . The total number of functions from A to B8

(by problem 2). For a surjection, both the elemanisof B must be in the range. Therefore,
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a function is not a surjection if the range cordgadnly x (or y). There are only two such
functions.

Hence, the number of surjection’s frontoA is 2" - 2

23. Find the number of chains that can be preparedsing 7 different coloured beads.

Sol: We know that the number of circular permutationshahging type that can be form

educing n things is%{(n -1)} . Hence the number of chains—irz{(? -1)} :% (6" =360

24.Find the number of different ways of preparinga garland using 7 distinct red roses
and 4 distinct yellow roses such that no two yellowoses come together.

Sol: First arrange 7 red roses in a circular form(gatléorm) in (7 - 1)! = 6! ways. Now, there

are 7 gaps and 4 yellow roses can be arrange@se thgaps in 4, ways.
Thus, the total number of circular permiotas is 6! XP,.

But, in the case of garlands, clock-wased anti clock-wise arrangements look alike.

Hence, the number of required ways is;r.(elx 'R))

25. 14 persons are seated at a round table. Findeamumber of ways of selecting two persons

out of them who are not seated adjacent to each ah

Sol. The seating arrangement of given 14 persons abtnad table as shown below.

\ /
\H_ﬂf
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14x 13 _

Number of ways of selecting 2 persons out of 1lspes="C, = x> 91
X

There are 14 pairs in which each pair containsgergons adjacent to each other and one among
These 14 pairs can be selected in 14 ways and dnes®t allowed.

0 The required no. of ways =91 - 14 =77

26. There are 4 copies (alike) each of 3 differebboks. Find the number of ways

of arranging these 12 books in a shelf in a singtew.

We are given 12 books in which 4 alike books areowé kind, 4 alike books are of the

second kind and 4 alike books are of the third Kithehce, the number of ways of

Sol.

Arranging the given 12 books ist2
414141

27. How many four digited numbers can be formed ugsg the digits 1, 2, 5, 7, 8, 9? How many

of them begin with 9 and end with 27?

Sol:  The number of four digited numbers that can be &atmsing the given digits 1, 2, 5, 7, 8, 9

is °P, = 360. Now, the first place and last place cafilleel with 9 and 2 in one way.

9 2

The remaining 2 places can be filled by the renmgird digits 1, 5, 7, 8. Therefore these two

places can be filled ifP, ways. Hence, the required number of ways =

1%p, = 12.

28. Find the number of ways in which 4 letters cabe put in 4 addressed envelopes so that no
letter goes into the envelope meant for it.

Sol: Required number of ways is

4(EJ~E+JJ=12—4+1=9
21 31 41
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Note: If there are n things is a row, a permutationlese n things such that none of them

occupies its original position is called a derangetof n things.
The number of derangements of n distinct things is

n!(i——1+—1——1+...+(—1)”—1j:9.
2! 3! 4! 5l n!

29. Find the number of ways of selecting 4 boys ar&lgirls from a group of 8 boys and 5 girls.

Sol: 4 boys can be selecting from the given 8 boy¥inways and 3 girls can be selected from
the given 5 girls irC; ways. Hence, by the fundamental principle the remif required

selections is:

8C,x°C, = 70x 10= 70X

Short Answer Questions

1. If there are 25 railway stations on a railway e, how many single second class
tickets must be printedso as to enable a passenger to travel from one statidn

another. Number of stations on a railway line

Sol:  Number of single second class tickets must bet@diiso as to enable a passenger to travel

from one station to another®P, = 25x 24= 60(

2. In a class there are 30 students. On the New Yfeday, every student posts a

greeting card to all his/her classmates. Hirthe total number of greeting cards

posted by them.
Sol:  Number of students in a class are 30,
1 Total number of greeting cards posted by everyestuto all his/her classmates
=%P,= 30 x 29 = 870
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3. Find the number of ways of arranging the letter®of the word TRIANGLE. So

that the relative positions of the vowels and consants are not distributed
Sol: Vowels: A E, I,O,U
In a given, word
Number of vowels is 3
Number of consonants is 5
ccvvcccyv

Since the relative positions of the vaseehd consonants are not disturbed.The 3 vowels can
be arranged in their relative positions in 3! Wawpsl the 5 consonants can be arranged in
their relative positions in 5! Ways.

0 The number of required arrangement§3§ (5!) =(6) (120 = 72(

4. Find the sum of all 4 digited numbers that can & formed using the digits 0, 2, 4, 7, 8
without repetition.

Sol: First method: The number of 4digited numbers fatme
by using the digits 0, 2, 4, 7, 8 without regoen
=5p, - “P, =120- 24= 9¢

Out of these 96 numbers,

*R, — *P,numbers contain 2 in units place

“R, — *R,numbers contain 2 in tens place

*R, — *P,numbers contain 2 in 100’S place

*P,numbers contain 2 in 1000’s place
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[ The value obtained by adding 2 in all the numbers
= (*P3-°P,) 2 + (Ps-Py) 20 +(*Ps-3P,)200 +P; x 2000
=*P,(2+20+200+2000FP,(2+20+200)-24x(2222)-6(222)
= 24x2x1111-6x2x111
Similarly, the value obtained by adding 421 x4x1111-6x4x111
The value obtained by adding 7is 24x7x1111-6x7x111
The value obtained by adding 8is 24x8x1111-6x8x111
1 The sum of all the numbers

= (24x2x1111 -6Xx2x111) + (24 x 4 x 1111-6x4x11YP¥Xx7x1111-6X7 X
111) +(24x8x1111 -6x8x111) =24 x111.1x (2 +A#8)-6Xx 111X (2 + 4 +
7+8)

= 26664 (21)-666 (21)= 21 (26664-666)

= 21 (25998)= 5,45,958.

5. Find the number of numbers greater than 4000 wish can be formed using the

digits 0, 2,46,8 without repetition.

Sol. While forming any digit number with the given dgizero cannot be filled in the first place.
We can fill the first place with the remaining 4its. The remaining places can be filled with

the remaining 4 digits.

All the numbers of 5 digits are greatari000. In the 4digit numbers, the number starting
with 4 or 6 or 8 are greater than 4000. The nunddet digit numbers which begin with 4 or
60r8=3xPs=3x24=72

The number of 5 digit numbers =4 x 4!= 4 x 286-

1J The number of numbers greater than 4000 is72 +968=
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6. Find the number of ways of arranging the lettersof the word MONDAY so that no

vowel occupies even place.

Sol: In the word MONDAY there are two vowels, 4consasaand three even places, three odd

places.

Since no vowel occupies even place, the two \®wan be filled in the three odd places in\BRys.

The 4 consonants can be filled in the remainintadgs in 4! ways.

0 The number of required arrangeméeiex 4! = 6x 24 = 144

7. Find the number of ways of arranging 5 different mahematics books, 4 different physics

books and 3 different chemistry books such that theooks of the same subject are together.
Sol:  Given number Mathematics books = 5

Given number of Physics books = 4

Given number of Chemistry books = 4

Treat all Mathematics books as 1 unit, Physics bask1 unit, Chemistry books as 1 unit.

The number of ways of arranging 3 units of book3 =

5 different Mathematics books can be arranged Ways.

4 different Physics books can be arranged in 4!

3 different Chemistry books can be arranged in aysVv

[0 By fundamental principle of counting, required rhenof ways of arranging books

=3x5x4Ix 3!
=6x120x 24x 6= 10368
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8. Find the number of palindromes with 6 digits tha can be formed using the digits.
(10,2,4,6,8 (i 1,3,57,9
Sol: i)Given digits are 0, 2, 4, 6, 8.

The first place and last place (lakh’s place antsiplace) of a 6-digit palindrome number is
filled by same digit.

This can be done in 4 ways (using non-zero digit).

Similarly ten thousand’s place and ten’s placallsd by same digit.
As repetition is allowed this can be done in 5 ways

Thousand’s place and hundred'’s place is filleddpe digit in 5 ways.
O Total number of 6 digital palindromes formed usgngen digits are :

4x5x5=100.

i) Given digits are 1, 3, 5, 7, 9.

The first place and last place (lakh’s place anitisuplace) of a 6-digit palindrome number is
filled by same digit in 5 ways.

As repetitions allowed.

Similarly ten thousand’s place and ten’s placellsd by same digit in 5 ways.
Thousand’s place and hundred’s place is filleddpe digit in 5 ways.

[0 Total number of 6 digital palindromes formed usgigen digits are :

5x5x5=125.

9. Find the number of 4 digited telephone numberthat can be formed using the digits 1, 2,
3, 4, 5, 6with at least one digit repeated.

Sol. The number of 4 digited numbers formed using theégi, 2, 3, 4, 5, 6 when repetition is
allowed = 6.

The number of 4 digited numbers formed using tiggdi,2, 3, 4, 5, 6 when repetition is not allowed
6
= P4
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[0 The number of 4 digited telephone numbers in whideast one digit repeated

=6" - °P, =1296- 360= 93

10. Find the number of bijections from a set A contaimg 7 elements onto itself.

Sol: The number of bijections from set A with n elemetatsiet B with same number of elements

inAisn!

LetA=[a &, a&, & &, 3, a]

For a bijectionthe element;ghas 7 choices
For its image, the elementlaas 6 choices
For its image, the elemenglaas 5 choices
For its image, the elemenilaas 4 choices
For its image, the elementlaas 3 choices

For its image, the elemenglaas 2 choices
For its image and the elementreas 1 choice
For its image.

0 The number of bijections from set A with 7 elememnso itself

= Tx6x5x4x3x2x1 or 7! = 5040

11.Find the number of ways of arranging r things in aline using the given '

different things in which at least one thing is repated.
Sol:  The number of ways of arranging, r things in& lusing the given n different things
(i) When repetition is allowed is n
(i) When repetition is not allowed 8,

0 The number of ways of arranging 'r' things in a king the 'n' different things in which atleasé on
thing is repeated =R "P;
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12. Find the number of 5 letter words that can be formd using the letters of the

word NATURE that begin with N, when repetition is dlowed.

Sol:  First we can fill up the first place with N in onay.

N

1 6 6 6 6

The remaining 4 places can be filled with anyonéhef6 letters in 6 x 6 x 6 x 6 = @/ays.

0 The number of 5 letter words that can be formeadgusie letters of the word NATURE that begin
with N when repetition is allowed = 1 X 6 1296

13. Find the number of 5 - digit numbers divisible by5that can be formed using the digits 0, 1,

2,3, 4, 5 when repetition is allowed.

Sol. The unit place of 5 digited number which can besttiile by5 using the given digits can be filled by

either O or 5 in two ways.

The first place can be filled any one of tiverydigits except '0' in5 ways. The remaining&&es can be
filled by any one of the given digits in 6 x 6 xvM@ys (.- repetition is allowed)

5 6 6 6 2

0 The number of 5 digited numbers divisible by 3 t@n be formed using the given digits when
repetition is allowed =2 x 5 x 6 x 6 x 6 =2160ys@a

14. Find the number of numbers less than 2000 that cabe formed using the digits 1, 2, 3, 4, if

repetition is allowed.

Sol. All the single digited numbers, two digited numbefsee digited numbers and the four digited
numbers started with lare the numbers less th&anu&diy the digits 1, 2, 3,4.

The number of single digited numbers formed usireggiven digits - 4
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The number of two digited numbers formed usinggiiren digits when repetition is allowed = 4x4=16

4 4

The number of three digited numbers formed usimgdiven digits = 4x4x4 = 64

1 4 4 4

The number of 4 digited numbers started with 1 &mfmsing the given digits = 4x4x4= 64

0 The total number of numbers less than 2000 thabedarmed using the digits 1, 2, 3, 4 if repetiti®
allowed=4+16+64 + 64 =148

15.Find the number of ways of arranging 4 boys and girls around a circle so that all the

girls sit together.

Sol: Treat all the 3 girls as one unit. Then we hab®ys and 1 unit of girls. They can be arranged

around a circle in 4! ways. Now, the 3 girls careb@nged among themselves in 3! ways.

0 The number of required arrangements= 4! =324 x 6 = 144

16.Find the number of ways of arranging 7 gents ah4 ladies around a circular table

if no two ladies wish to sit together.
Sol: - First arrange the 7 gents around a circularetablb! ways.

Then we can find 7 gaps between them. The 4 ladiade arranged in these 7 gapsmways.
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v’

10 The number of required arrangements
=6! X 'P4= 720X 7 x6 Xx5x 4

= 6,04,800

17.Find the number of ways of arranging 7 guest sa a host around a circle, if 2

particular guests wish to sit on either side of théost.
Sol. Number of guests =7
Treat the two particular guests alorglibst as one unit.

Then we have 5 guests and one unitdr@icular guests along the host. They can be
arranged around a circle in 5!ways. The two pattcguests can be arranged on either side

of the host in 2 'ways. .-. Number of required agaments= 5! x 2!= 120 x 2 = 240

18.Find the number of ways of preparing a garlandvith 3 yellow, 4 white and 2 red

roses of different sizes such that the two red ros&ome together.
Sol. Treat that 2nd roses of different sizes as one unit

Then we have 3 yellow, 4 white and one unit of nesks.

Then they can be arrangetgarland form in;—(8—1) !z%(?!)ways. Now 2 red roses in one unit can

be arranged among themselves in 2! ways.
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U The number of ways of preparingyaland

19.

Sol:

:%(7!) x 2!:%><5040x 2= 504(

Find the number of 4 letter words thatcan be formed using the letters of the
word RAMANA

The given word RAMANA has 6 letters in which thenee 3 A's are alike and rest are

different.

Using these 6 letters, 3 cases arises to fornttdrlevords.

Case I: All different letters R, A, M, N Number of 4 lettevords formed - 4! ~ 24

Case II: Two like letters A, A and two out of R, M, N

The two different letters can be chosen from &etstin 3G = 3 ways.

|
0 Number of 4 letters word formedsxg

=3x12= 36

Case lll: Three like letters A, A, A and one out of R, M, N

One letter can be chosen from 3 different letter3G, = 3 ways.
[0 Number of 4 letter words formed

|
:3><i=3x 4=12
3!

00 Total number of 4 letter words formed from the wdRAMANA = 24+36+12 = 72
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20. How many numbers can be formed using all the gits 1,2, 3, 4, 3,2, 1 such

that even digits always occupy even places?

Sol. In the given 7 digits, there are two 1's, two B 3's and one 4.

The 3 even places can be occupied by e @dgits 2, 4, 2, ing—i .(Even place = E)

The remained odd places can be occupgdhe odd digits 1,3,3,1 ig% ways.

[0 The number of required arrangements

3! 4!
==x
21 21x 2]

=3x6=18

21. In a library, there are 6 copies of one booldcopies each of two different books 5
copies each of three different books and 3 copieaah of two different books. Find

the number of ways of arranging all the books in &helf in a single row.
Sol. Total number of books in a library are 6 + (4 x+2§5 x 3) + (3 x 2) = 35

0 The number of required arrangements

22. A book store has ‘m’ copies each, ‘n’ differenbooks. Find the number of ways

of arranging the books in a shelf in a single row.

Sol. Total number of books in a book store anmex n= mr

|
0 The number of required arrangemem%n%
m!
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23.Find the number of 5-digit numbers thatcan be formed using all the digits
0,1,1, 2,3.

Sol. ‘O’ can also be taken as one digit, the numbér difgited number formed:; =60

(Among them, the number that starts with zero isyotdigit number. The number of 4!

|
Numbers start with zerg% =12

Hence the number of 5 digit numbers that can baddrby using all the given digits

=60 -12 =48

24. In how many ways can the letters of the word CHESE be arranged so that no

two E's come together?
Sol. The given word contains 6 letters in which one & bl, 3 E's and one S.
Since no two E's come together, first arrange theaening 3 letters in 3! ways. Then we can

4
find 4 gaps between them. TBeE's can be arranged in these 4gap%F—:1n

0 The number of required arrangement8! X 4= 24

25. Find the number of 5 letter words that can bedr me dusing the letters of the word

MIXTURE which begin with an vowel when repetition are allowed.
Sol: The word MIXTURE has 7 letters 3 vowels {E, I, U}

and 4 consonants {E, M, R, X} we havdillaup 5 blanks
[ITTTTT.

Fill the first place with one of the 3 vowels imays

Each of the remain 4 places can be filled in 7 waye repetition is allowed)
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[0 The number of 5 letter words

=3x7X7x 7x 7= X 7

26. Find the number of 5 letter words that can bedr me dusing the letters of the word

EXPLAIN that begin and end with a vowel, when repdtions are allowed.
Sol: The word EXPLAIN has 7 letters, among them 3 vew#\, E, I} and 4 consonants

{L, P, N, X}

[TTTT]
3 3

We can fill the first and last places with vowedgk in 3 ways.

Now each of the remaining 3 places can be filled ways (using any letter of given 7
letters).

Hence the number of 5 letter words which beginemaiwith vowels
= 3X7X7Xx7x3 = 3,087
27.Find the number of ways of arrangingheletters of the word SINGING so that
(i) They begin and end with |
(i) The two G's come together

Sol: The word SINGING has 2 I's, 2 G's and 2 N's arel®nTotal 7 letters.

|
0] First, we fill the first and last placesttvil's in % =1lway as shown below.

Now we fill the remaining 5 places with themaining 5 letters |n2‘|r’—'2I =30 ways.

Hence the number of required permutations = 30
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(i) Treat two G's as one unit. Then we havetters 2 I's, 2 N's and one S + one unit of 2G’s

. |
= 6 can be arranged |n6—' =120 _ 180 ways.
2121 2x2

Now the two G's among themselves can be arrangeda way. Hence the number of received

permutations = 180 x 1 = 180.

28.Find the number of ways of arranginga®, b°, C°in its expanded form

Sol. The expanded form of & Cis aaaa bbb ccccc

There are 4 + 3 + 5 = 12 letters

(12)!
There can be arranged% ways

29. If the letters of the word EAMCET are permutedin all possible ways and if the words thus

formed are arranged in the dictionary order. Find the rank of the word EAMCET.
Sol: The dictionary order of the letters of the wordMEBET IS
ACEEMT

In the dictionary order first gives the words whizegins with the letters A.

If we fill the first place with A, remaining 5 letrs can be arrangeng)c{| ways (since there are 2
E’s) on proceeding like this, we get

5!

Y >=" words

21
[ >E words

21
| AN @ —— > 3! Words
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EAE------------- > 3! Words
EAMCET------------- > 1 word

Hence the rank of the word EAMCET is
= 2><E +2x31+1
2!

=120+ 12+ 1= 13

30.Find the number of ways of arranging 8 men and women around a circular table.

In how many of them
(1) All the women come together
(i)  No two women come together
Sol. Total number of persons = 12 (8 men wemen)
Therefore, the number of circular permutationd i9 !
(i) Treat the 4 women as one unit. Then we havee8 m 1 unit of women = 9 entities.

Which can be arranged around a circle in 8!'waysvNhe 4 women among themselves can be

arranged in 4! ways. Thus, the number of requireangements is 8! x 4!.

(if) First arrange 8 men around a circle in 7! walisen there are 8 places in between them as shown
in fig by the symbol x (one place in between ang tensecutive men). Now, the 4 women

can be arranged in these 8 place¥nways.

Mrl

Therefore, the number of circular arrangementsvinich no two women come together is 7!
X °P;.
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31.Find the number of ways of seating 5 Indians,Admericans and 3 Russians at a round

table so that (i) All Indians sit together (ii))No two Russians sit Together
(iif) Persons of the same nationalityit together

Sol. (i) Treatthe 5 Indians as a single unit. Thenhave 4 Americans, 3 Russians and 1 unit of
Indians. That is, 8 entities in total. Which canareanged at a round table in (8 - 1)! = 7!

ways.

Now, the 5 Indians among themselves can be ardaing®! ways. Hence, the number of required

arrangements is 7! x 5!
(i)  First we arrange the 5 Indians + 4 Americansund the table in (9 - 1) | = 8! ways.

Now, we can find 9 gaps in between these 9 pergons gap between any two consecutive

persons).

The 3 Russians can be arranged in these 9 gag; iways. Hence, the number of required

arrangements is 8PR;.

(iii) Treat the 5 Indians as one unit, the 4 Amaris as the second unit and the 3 Russians as
the third unit.

These 3 units can be arranged at round tale iril)! = 2! ways.

Now, the 5 Indians among themselves candsenpted in 5! ways. Similarly, the 4 Americans

in 4! ways and the 3 Russians in 3! ways. Hencentlraber of required arrangements is

2! x 5! x 41 x 3!
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Long Answer Questions

1. Find the number of 5 letter words that can be formd using the letters of the word
CONSIDER. How many of them begin with ‘C’, how manyof them end with ‘R’ and how
many of them begin with ‘C’ and end with ‘R’?

Sol: Given word ‘CONSIDER’ contains 8 different letters.
The number of 5 letter words that can be formedguie letters of word ‘CONSIDER’ ..
Out of them,

i) If first place is filled by ‘C’, the remaining glaced by remaining 7 letters can be filledma

ways.
O Number of words begin which ‘C’ afe,.

i) If last place is filled by ‘R’, the remainingrét four places by remaining 7 letters can be
filled ‘P, ways.

0 Number of words end with ‘R’ af@,

iii) If first place is filled with ‘C’ and last plee is filled by ‘R’, the remaining 3 places between

them by remaining 6 letters can be filled’i ways.

O Number of words begin with ‘C’ and end with ‘R'ediPs.

2. Find the number of ways of seating 10 students;AA,, ..., Ajgin a row such that
) Ay, A, Assit together
i) Ay, Ay, Assitin a specified order.
i) A1, Ay, Az sit together in a specified order.
Sol: Ay, A, ..., Ajpare the 10 students.
1) Aq, Ay, Assit together:
Treat A, Ay, Azas 1 unit.
This unit with remaining 7 students can be arrarige?l ways.
The students A A,, Azcan be arranged in 3! ways.

[0 The number of ways of seating 10 students sudhAtha,, Aszsit together = 8k 3!.
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i) Ay, Ay, Assit in a specified order :
In 10 positions remaining 7 students other thanAd, Ascan be arranged P, ways.
As A, Ay, Assit in a specified order, they can be arrangedgafss in only 1 way.
[0 The number of ways of AA,, Assitin a specified order Yp
A 1, Ay, Assit together in a specified order :
Treat A, Ay, Azas 1 unit and they are in a specified order.
This unit with remaining 7 students can be arrangedl Ways.

[0 The number of ways AA,, Assit together in specified order = 8.

3. Find the number of ways in which 5 red balls, 4 blek balls of different sizes can be
arranged in a row so that (i) no two balls of the ame colour come together, (ii) the balls of

the same colour come together.
Sol: Given 5 red balls and 4 black balls are of diff¢igres.
i) No two balls of the same colour come together:
First arrange 4 black balls in row, which can bealin 4! ways
x B xBxBxBx
Then we find 5 gaps, to arrange 5 red balls. &higngement can be done in 5! Ways.
[0 By principle of counting total number of ways ofamging = 5x 4!,
i) The balls of the same colour come together :
Treat all red balls as one unit and all blackdalf another unit.
The number of ways of arranging these two uni2$ =
The 5 red balls can be arranged in 5! Ways whikadk balls are arranged in 4! ways.

0 By fundamental principal of counting, the requiratnber of ways = X4!x5!.
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4. Find the number of 4 digited numbers that can bdormed using the digits
1,256, 7, How many of them arelivisible by (i) 2 (ii) 3 (iii) 4 (iv) 5 (v) 25.

Sol. The number of 4 digited numbers that can be foromdg the digits 1, 2, 5, 6, 7 is
5 —
P, = 120.

(i) A number is divisible by 2 when its unit plaoceust be filled with an even digit from

among the given integers. This can be done in 2sway
IEEEER
Now, the remaining 3 places can be filled with aémng 4 digits if'P; = 4 x 3 x 2 = 24 ways.
1 The number of 4 digited by numbers divisible by 2.24 = 48

(i)A number is divisible by 3of the sum of the dgis divisible by 3. Sum of the given 5 digits
==1+2+ 5+ 6+ 7= 2.

The 4 digits such that their sum is a multiple df@n the given digits are 1, 2, 5, 7 (sum is 15)
They can be arranged in 4! Ways and all these dledigtumbers are divisible by 3.
[0 The number of 4 digited numbers divisible by 3 =24

(i) A number is divisible by 4 only when the lasto places (tens and units places) of itis a

multiple of 4.

L1 Ix]x]

Hence the last two places with one of the followliggL6, 52,56,72 76. Thus the last two places

can be filled in 6 ways.
The remaining two places can be filled by remair8rdigits i’P, =3x 2= 6 ways.

0 The number of 4 digited numbers divisible by 4=6 X @6.

(iv) A number is divisible by 5 when its units ptamust be filled by 5 from the given integers 2, 5,

6, 7. This can be done in one way

L[] ]s]
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The remaining 3 places can be filled with remaindhdigits in *R,= 4 x 3 x 2 waysJ

The number of 4 digited numbers divisible by 5=¥=2224
(v) A number is divisible by 25 when its last tplaces are filled with either 25 or 75.
L[ [x]x]
Thus the last two places can be filled in 2 ways.
The remaining 2 places from the remaining 3 digits be filled ir’P, = 6 ways.

0 The number of 4 digited numbers divisible by 25 x@ = 12

5. If the letters of the word MASTER are permuted in dl possible ways and the words thus

formed are arranged in the dictionary order, then ind the ranks of the words
(i) REMAST (i) MASTER.
Sol. (i) The alphabetical order of the letters of gfmen word is A, E, M, R, S, T
The number of words begin with A is 5! =120
The number of words begin with E is5!120
The number of words begin with M is 5! =120
The number of words begin with RA is 4! = 24
The number of words begin with REA is 3! = 6
The next word is REMAST.
1 Rank of the word REMAST =

3 (120)+ 24+6 + 1 = 360 + 31 = 391
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(i) The alphabetical order of the letters ot thiven word is A, E, M, R, S, T The number of
words begin with A is 5! = 120

The number of words begin with E is 5! = 120
The number of words begin with MAE is 3! =6
The number of words begin with MAR is 3! = 6
The number of words begin with MASE is 2! = 2
The number of words begin with MASR is 2! = 2
The next word is MASTER.

0 Rank of the word MASTER
=2(120) + 2(6) + 2(2) + 1

= 240+ 12+ 4 + 1= 257.

6. If the letters of the word BRING are permuted inall possible ways and the words thus

formed are arranged in the dictionary order, then fnd the 59" word.
Sol:  Given word is BRING.
[0 The alphabetical order of the letter is :
B,G,I,N, R.
In the dictionary order, first we write all wordedinning with B.
Clearly the number of words beginning with B are=424.
Similarly the number of words begin with G are 424
Since the words begin with b and G sum to 48, #fevBord must start with 1.
Number of words given by IB=3!=6
Hence the 59word must start with IG.
Number of words begin with IGB =21 =2
Number of words begin with IGN = 2! =2
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[0 Next word is 58 = IGRBN.

7. Find the sum of all 5 digited numbers that can & formed using the digits 1, 2, 4, 5, 6

without repetition.
Sol. The number of 4 digited number formed by usingdiggts 1, 2, 4, 5, 6
without repetition =P,= 120
Out of these 120 numbers,
*P; numbers contain 2 in units place
*P; numbers contain 2 in tens place
*P; numbers contain 2 in hundreds place
*P; numbers contain 2 in thousands place

0 The value obtained by adding 2 in all the numbers.
= ‘B, x 2+ “P,x 20+ “Rx 200+ “Rx 200=*P; (2 + 20 + 200 + 2006 *R,(2222)

Similarly, the value obtained by adding s x 1 x 1111
The value obtained by adding 4'i%, 4 x 1111

The value obtained by adding 5'®; x 5 x 1111

The value obtained by adding 6'®; x 6 x 1111

The sum of all the numbers

=Py x1x 1111 ¥P;x 2 x 1111 Py x 4
x 1111 +*P3 x 5 x 1111 +'P; x 6 x 1111

=P5(1111) (1 +2 +4 + 5 +6)
= 24 (1111) (18)

=4,79,952
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9. There are 9 objects 9 boxes. Out of 9 objects,cannot fit in three small boxes. How many

arrangements can be made such that each object che put in one box only.
Sol: Given that there are 9 objects and 9 boxes.

As 5 objects out of 9, cannot fit in 3 small box#sese 5 objects should be arranged in

remaining 6 boxes.

This can be done itPs ways.

[0 The remaining 4 blanks are to be filled with remnag 4 objects.
This can be done in 4! Ways.

O The required number of ways’Bsx 4!= 17,280.

10.9 different letters of an alphabet are given.iRd the number of 4 letter words that can be

formed using these 9 letters which have
(i) No letter repeated (if) At Least one letter epeated.

Sol. The number of 4 letter words can be formed usirgQidifferent letters of an alphabet when

repetition is allowed =9

() The number of 4 letter words can be formedgiffie 9different letters of an alphabet in whicHetter
is repeated®,= 9 x 8 x 7 x 6 = 3024

(i) The number of 4 letter words can be formeadgishe 9different letters of an alphabet in wratteast
one letter repeated  9°P,= 6561 - 3024 = 3537.

11. Find the number of 4-digit numbers which can béormed using the digits 0, 2, 5, 7, 8 that
are divisible by (2 (ii) 4 wén repetition is allowed.

Sol: Givendigitsare 0, 2,5, 7, 8.
i) Divisible by 2:

The thousand’s place of 4 digit number when répetiis allowed can be filled in 4 ways.

(using non-zero digits)
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The 4-diti number is divisible by 2, when the urptace is an even digit. This can be done in 3

ways.
The remaining 2 places can be filled by 5 wayheéac, 5 = 25 ways.
[0 Number of 4 digit numbers which are divisible big2 x 3 x 25 = 300.
i) Divisible by 4:
A number is divisible by 4 only when the numbenast two places (ten’s and unit’'s) is a
multiple of 4.
As repletion is allowed the last two places shdaédilled with one of the following:
00, 08, 20, 28, 52, 72, 80, 88
This can be done is 8 ways.
Thousand’s place is filled in 4 ways.
(i.e., using non-zero digits)
Hundred’s placed can be filled in 5 ways.

[0 Total number of 4 digit numbers formed =8 x5 = 160.

Find the number of 4 digited numbers that can be fimed using the digits 0, 1, 23, 4,

5 which are divisible by 6 when repetition of the @its is allowed.

The first place of the number can be filled by ang of the given digits except '0" in 5 ways. The
2nd and 3rd places can be filled by any one ofjihen 6 digits in 6ways.
(XA AL

56 61

After filling up the first 3 places, if we fill # units place with the given 6 digits, we get 6
consecutive positive integers. Out of these 6 cuise integers exactly one will be divisible

by '6'. Hence the units place can be filled in was.

[0 The number of 4 digited numbers formed using themguigits which are divisible by 6 when

repetition is allowed. = 5 x% 1 = 180
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13.Find the number of ways of arranging 6 boys an@ girls around a circular table so that
(i) all the girls sit together (ii) no two girk sit together iii) boys and girls sit alternativey.

Sol. () Treat all the 6 girls as one unit. Then wed&boys and 1 unit of girls. They can be
arranged around a circular table in 6! ways. Ndwe 6 girls can be arranged among

themselves in 6! ways.
0 The number of required arrangements = 6! x 6! = X220 = 5,18,400

(i) First arrange the 6 boys around a circtdate in 5! ways. Then we can find 6 gaps between

them. The 6 girls can be arranged in these 6 gafsways.

X B-_x
/N
B B

. Jx
-

B
X\B#j}{

0 The number of required arrangements = 5! x 6!= I7Z2Z0x= 86,400

(i) Here the number of girls and number of bays same.

-G _~B G

B/ B
’ kB x’B) )

&—B—C

Hence the arrangements of boys and giirlternatively in same as the arrangemems of
two girls sit together or arrangements of no twgdsit together. First arrange the 6 girls
around a circle table in 5! ways. Then we can fnglaps between them. The 6 boys can

be arranged in these 6 gaps in 6! ways.

[0 The number of required arrangements = 5! X 61204 720 = 86,400
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14. Find the number of ways of arranging 6 red ase sand 3 yellow roses of different sizes
into a garland. In how many of them (i) all the ydbw roses are together

(if) no two yellow roses are together

The number of circulapermutations like the garlands of flowers, chaihb@ads

etc., of n things%(n—l)!

Total number of roses=6 +3 =9
0 The number of ways of arranging 6 red roses and 3

yellow roses of different sizes into a garlan:d% x(9-1)!= —; x 8l= % x 40.320= 20,16l

(i) Treat all the 3 yellow roses as one unit. TRenhave6 red roses and one unit of yellow roses.
They can be arranged in garland form in (7 - 18!«ways. Now, the 3yellow roses can be

arranged among themselves in 3!ways.
But in the case of garlands, clockwise arrangementsalike.
O The number of required arrangements.gix 31= 1 x 720x 6= 216
2 2
(i) First arrange the 6 red roses in garland fammd!ways. Then we can find 6 gaps between them.
The 3 yellow roses can be arranged in these 6ig4Psways.

But in the case of garlands, clock-wise and armdekiwise arrangements look alike.

L The number of required arrangeme:n%sx 5!x °P, :%xlzox 6x 5x 4= 720!

15.A round table conference is attended by 3indian 3 Chinese, 3 Canadians and
2Americans. Find the number of ways of arranging tlem at the roundtable so that

the delegates belonging to same country sit togethe

Sol: Since the delegates belonging to the same couitttpgether, first arrange the 4 countries
in a roundtable in 3! ways. Now, 3 Indians can braragyed among themselves in 3! ways, 3

Chinese can be arranged among themselves in 3! 3V&wnadians can be arranged
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among themselves in3! ways, and2 Americans caarb@nged among themselves in2!

ways.

0 The number of required arrangements 3! x 3! x 3! x 3! x 2i=2592

16. A chain of beads is to be prepared using 6 d#ifent red coloured beads and 3 different blue
coloured beads. In how many ways can this be done that no two blue coloured beads

come together.

Sol: First arrange the 6 red coloured beads in the ffrohain of beads in (6- 1)! = 5! ways. Then
there are 6 gaps between them, The 3 blue coldgads can be arranged in these 6 gaps in

6P; ways.
Then the total number of circular permutations x5IP;

But in case of chain of beads, clock-wise and &tkwise arrangements look alike.

0 The number of required arrangemelrt%,xS!xGP3 =%x120>< 6% 5x 4= 720!

17. A family consists of a father, a mother, 2daugkrs and 2 sons. In how many different
way scan they sit at a round table, if the 2 dauglkets wish to sit on either side of the

father?
Sol: Total number of persons in a family = 6
Treat the 2 daughters along with a fathesresunit.

Then we have a mother, 2 sons and onteofimiaughters along with father in a family. They
can be seated around a table in (4 - 1)! =3! wayse 2 daughters can be arranged an

either side of the father in 2! ways.

1 Number of required arrangements3!x 2!=6x 2=12
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18. Find the number of ways of arranging the lettes of the word ASSOCIATIONS. In how many

of them (i) All the three S's come together ii) Théwo A's do not come together.

The number of linear permutations of ‘n’ thingsvhich 'p' alike things of one kind,
‘q" alike things of 2kind, ‘r’ alike things of 3rd kind and the rest adéferent

n!
p'gn

IS

The given word ASSOCIATIONS has 12 letters in whilclre are 2 A's are alike, 3 S's are alike, 2 O's

are alike 2 1's are alike and rest are different.

(12)!

0 They can be arrangesd
21312121

(i) Treatthe 3 S's as one unit. Then we havel&+ 0 entities in which there are 2A's are alikes 20

are alike, 2 1'sare alike and rest are different.

(10)!
They can be arranged% ways

|
The 3 S's among themselves can be arrangegﬁjitrl way.

. 10)!
1 The number of required arrangemem%

(i)  Since 2 A's do not come together, first agathere maining 10 letters in which there ares3 S'

. . . . . (10)! .
are alike, 2 O's are alike 2 I's are alike and aestdifferent m% ways. Then we can find

11
11 gaps between them. The 2 A’ scan be arrangedth@se 11 gaps in 2P|2

(10! "R,
ways=———x—=2
312121 21

: 10!

[0 The number of required arrangem ) x 2

312121 21
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19. Find the number of ways of arranging letters othe word MISSING so that
two S's are together and the two i's are together

Sol. In the given word MISSING contains 7 letters inigbhthere are 2's are alike, 2 S's are

alike and rest are different.

Treat the 2 S's as one unit and 2 I'snasumit. Then we have 3+ 1 + 1 =5 entities. These can

|
be arranged in 5!ways. The 2 S' scan be arrangedgthemselves %ﬁ:lways and the 2 I

|
scan be arranged among themselveisi #1 ways

1 The number of required arrangements =5! X 1x1= 120

20. If the letters of the word AJANTA are permittedin all possible ways and
the words then formed are arranged in dictionary oder. Find the rank of
the words i) AJANTA ii) JANATA

Sol: - The dictionary order of the letters of the word ADPAISA AA J NT

() In the dictionary order first comes that wokgkich begin with the letter A. If we fill the fits
place with A, we may set the word AJANTA. Secondcgl can be filled with A, the

remaining 4 places can be filled in 4! =24 ways.g@oceeding like this, we get
AA =41= 24
AJAA----=21= 02
AJ ANA----- =1 =01
AJANTA =1 = 01

0 Rank of the word AJANTA =24 + 02 + 01 + 01 = 28
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(i) Inthe dictionary order first comes that @erwhich begin with the letter A. If we fill therst

|
place with A, remaining 5 letters can be arrange% iways (since there 2 A's remain)

On proceeding like this, we get

A :E: 60
2!
JAA-——=31= 6

JANAA--=1 =1

JANATA =1=1

[0 Rank of the word JANATA is =60+6+1+1=68.

www.sakshieducation.com



www.sakshieducation.com

COMBINATIONS

n
Cr+1 n-r
"c, r+1

n — n —_ —_—
¢, ="c, =>x=yorx+ty=n.

The number of combinations of n things taken a dime containing a particular thing is

»“lc _ and not containing a particular thingrisc .

The number of combinations of n things taken one roore at a time s

("c+ c+ ct..+c)=2-1
. . . n(n-3)
The number of diagonals in a polygon of n S|des—|?.

(&) The number of ways of distributing m+n thifrgst n) to two persons, m things to one

and n things to the other§&*™!x2

m!n!

(b) The number of ways of dividing m + n things# n) into two groups of m things and n

(m+n)!

things is

m!n!
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|
14. The number of ways of distributing 2n things etutd two persons |%ii')2

2n!

15. The number of ways of dividing 2n things into tegual groups im.
- . . ) (k n)!
16. The number of ways of dividing kn things into kuatjgroups i SRR

atl _ b+l _ cHl _
17. The sum of all the divisors of the numbe '25 1 ) 3 1 ) S L
2-1 3-1 5-1

Very Short Answer Questions

1. 1f "Ca=210, find
Sol: nC4=210
n(n-1)(n-2)(n-3
1.2.3.4
=n(n-1)(n-2)(n-3

= =10x 21

=10x 21x Ix 2x X ¢=10x 7x 3x 2x 3X ¢
=10x 9x 8x 70 n=10

2. If ¥*C, =495, find the possible values of r

Hint (G = "G

r

<ol G, =495= 5x 9¢

12x11x 9x 5¢ 2
12x 2

=11x 9x 5=

12x 11x 10x 9_ vc, or ¥
1.2.3.4

Or=4o0r 8

G

www.sakshieducation.com



www.sakshieducation.com
n —_ n+l
3. 1f10-°C.=3.7°C;s fing
n —_ n+l
Sol: 10."C, = 3.""C,

o001 _3(n+ (09
1.2 1.2.3

=10=n+10n=9

4. |f "B =5040and" G = 21Cnq 1 and 1.

Hint: B =r""C and

"R =n(n-1)(n-2)..[ n=(+ 3]
ool "P =5040,"C = 21(

_ R _5040_ 504:24:4!
"C, 210 21

r

r!

r=4
"P=5040= "B, = 5040=- 1& 50
=10x 9x 56=10x 9x 8x 7=1°P,
On=100n=10,r=4

5 1f Ca="Co find n.
We know thatncr ="C,=>r=sorr+s=n
Sol: nC4 = nCG

On=4+6=10, (. 4% §

15 — 15
C2r—1 =C

6. If 2+4find r.

15 — 15
C2r—1 - CZ’ +4

Sol:
=>2r-1=2+4r(2-3+(2+ 4= 1
i.e,4r+3:15:>4:12:>r::

Or=3

Oor-1=2 + 4= -1 4 hich is impossible
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YCr1=""Cass find t

17 — 17
C2t+1_ C3—5

7. |If

Sol:
—>2=1=3-50r(2+3+(8- 5=1
=1+5-tor & - 21
=1+5-tor & - 21

:>t:6ort:2—1

5 which is not an integer
Ut=6

12 — 12,
g If G G fing

12 — 12
Cr +1 7 -5

Sol:
=r+1=3-50r(r+1)+(8 - 9= 1.
=1+5=2ror 4 - 4= 1<
= 2r =6or &4 =1¢€
=r=3o0rr=4

Or=3or 4

9. 1f Cs*°Cs="C then find r

an = nCn—r

Hint :
Sol. - %= "G+ G,

0 nCr + nCr_l - (n+1)q = 9C3 + 9C5 — 9C3 + 9C5: 10C6 or 10C4: 10Q (leen)

=r=40r 6

www.sakshieducation.com



www.sakshieducation.com

10. Find the number of ways of forming a committeef 5 members from 6 men and 3 ladies.
Sol:  Total number of persons=6+3=9

U Number of ways of forming a committee of 5 members

op o 9XBTX &5 _

5 = =126
from 6 men and 3 ladie 5x4x 3x 2x 1

11.In questions no.10 how many committees contaat least 2 ladies

Sol: Since a committee contains atleast 2 ladie®et members of the committee may be of the
following two types

(i) 3men, 2 ladies (ii)) 2 men, 3 ladies
The number of selections in the first type = 6Cs X 3C, = 20x 3= 6(
The number of selections in the second typ& 6C, X 3C; =15x 1= 1¢

U The required number of ways of selecting the comitiee containing at least 2
ladies=60+ 15= 7t

n —n 13
12.1f C="Cs then find = Cn
Sol: " "Ce="Ce= n=6+5=11

_13x12

13Cn = 13 ) = 13C2 = - 78
1x2

13.Find the number of ways of forming a committee of 4nembers out of 5 boys

and5girlssuch that there is at least one girl in tb committee.

Sol. The number of ways of forming a committee of 4wmbers out of the given 10 members is

19C,. Out of these, the number of committees having baoys is°C,
(That is, selecting all the 4 members from the ¥sho
Thus, the number of committees with at least ahesg
1°C, - °C, = 210- 5= 20t
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14.If there are 5 alike pens, 6 alike pencils and alike erasers, find the number of ways of

selecting any number of (one or more) things out dhem.

Sol:  The required number of ways(5+1)(6+ 1) ( 7+ - & 33!

15. Find the number of positive division of 1080.
Sol: 1080= Z2x 3x &

[0 The number of positive divisions of 1080

=(3+1)(3+(1+ ]

=4x4x 2= 3z

16. In how many ways 9 mathematics papers can beranged so that the best and the worst

(i) may come together (ii) may not come togeth@r

Sol: i)If the best and worst papers are treated as oitethhen we have
9-2+1=7+1=8 papers.
Now these can be arranged in (7+1)! ways and teedral worst papers between themselves

can be permuted in 2! ways. Therefore the numbearm@ingements in which best and worst

papers come together is 8!2!.

ii) Total number of ways of arranging 9 mathematm@apers is 9!. The best and worst papers
come together in 812! ways. Therefore the numbeways they may not come together is
9! — 812!

=81(9-2)= 8k 7.
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17. (i) If ¥C,,,="C,_., then find s.
(i) If "c,,="C,,, then find *C,

Sol: (i) *C,,,="C,._.= eithers+1=2s-50r s+1+2s-5=12 =s=60r3s=16
0 s=6 (since ‘s’ is non negative integer)
(i) "C,,="C,,= n=21+ 27= 4¢

Hence 49Cn - 49C48 - 49Cl: 49

18.1f a set of ‘m’ parallel lines inter sect anotherset of ‘n’ parallel lines (not
parallel to the lines in the first set), then findthe number of parallelograms

formed in this lattice structure.

Sol. To form a parallelogram, we have to select 2 linem the first set which can be done"i@,

ways and2 lines from the second set which can be don&Cinways. Thus, The number of

parallelograms formed i¥C, x "C,
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Short Answer Questions

1.Prove that for3<r=n
(n 4)C +3n3 r +3(n3 3)Q 3= C
Sol. LHS

[(”‘3)Cr + (“‘3)Q_1} + 2[(“‘3’) G ,+
— (n—3+1)Cr + 2(rr3+1)Cr_1 + (n-3+ J)q_z

7)
+7¢,

:|:n_2Cr + (n_Z)Cr—1:| + |:(”‘2) Q—l + (n_ 2) C_2:|
_ (n_2+1)Cr + (n- 2+])Cr—1

— (n- 2)C + 2(n 2)

— (n—l)C + (n—l)C

r-1

=076, ="C Ryis

10 10 10
2.Find the value of Cs*2- Cat G

Sol lOC5 + 2.10C4 + lOC3
Hint: "G+ "Ga =G
-6, + e (0 ) e,

_1e - 12x11x 10x X 8_ 792

> Bx4x3x2x1

3..Simplity 3¢ (35 e,

_ n+1
Sol: since & + "G =" TG ¥+ Z el

:(34C5 + 34C4) + 35C4 + 36C4 + 37C4 + 3804

=(35C5 + 35C4)+ 3604 + 37C4+ 38(:4

(”‘3(;_2}4_[(“‘3 C_2+(n‘

eyl

_34 28 27 36, 35, 34
= %G+ G, + G+ ¥C+ TG+ UG
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(37C5 + 3GC4) + 27C4 + 3804

(3705 + 37C4) +%C, = *C, + *°C, = ¥C,

4.In a class there are 30 students. If each studenplays a chess game with each of other

students, then find the total number of chess gamgdayed by them.

Sol: Number of students in a class = 30

Since each student plays a chess game vatth ofthe other students, t er of

chess games played by thern *°C, = 435

5. Find the number of ways of selecting 3 girls and boys out of S v boys
Sol:  The number of ways of selecting 3 girls 3 boyzut of 7gi

=7C,x °C, = 35x 20= 70( ‘\

6. Find the number of way of selecting a com bers out of 10 members always

oys

including a specified member.

mmittee, remaining 5 members can be

Sol: Since a specified member always
selected from remaining 6@ s ways

0 Required number of ways se committes °C; =126

\@ecting 5 books fro 9different mathematics books that a

S cluded.

7. Find the num

Sol: ook is not include in theselection, the 5 books can be selected in the
books can be selected from remaigi 8 books in°Cs ways.
oT number of ways of selecting 5 books °Cs =56

&the number of ways of selecting 3 vowels dr2consonants from the letters of the word
equation.

Sol: The word EQUATION contains 5 vowels and 3 commants.

The 3 vowels can be selected from 5 vowels’® =10 ways

The 2 consonants can be selected from 3 conants in °C, = 3ways
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U The required number of ways of selecting 3 vowebnd 2 consonants=10x 3= 30

9. Find the number of diagonals of a polygon with 4 sides.
Sol:  Number of sides of a polygon =12

Number of diagonals of a n-sided polygon"Cs —n
ONumber of diagonals of 12 sided polygefC, -12= 54.

10.If n persons are sitting in a row, find the nurber of ways of selecting two persons out of
them who aresitting adjacent to each other
Sol:  The number of ways of selecting 2 persons oat n persons sitting in-a row, who are

sitting adjacent to each other = n - 1.

11. Find the number of ways of giving away 4similacoins to 5 boys if each body

can be given any number (less than or equal to 4¥ @oins.
Sol: The 4 similar coins can be divided into differemimber of groups as follows,
(i) One group containing 4 coins
(i) Two groups containing 1, 3 coins reply
(iii) Two groups containing 2,2coins reply
(iv) Two groups containing 3, 1 coins reply
(v) Three groups containing 1, 1, 2 coins reply
(vi) Three groups containing 1, 2, 1 coins reply
(vi)Three groups containing 2, 1, 1 coins reply
(viil) Four groups containing 1, 1, 1, 1 coins repl

These groups can given away to 5 boys in

=5C, + 2% °C, + °C, + ng%Jr 5C,=5+20+ 10+ 30+ 1=70 .
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12. 1) If Cg,=""C(p4 5, then find s.
ii) If "C,, ="C,,, then find *°C,,.
Sol: i)By Theorem 5.6.16.
PCo1="Cpas 5
=Eithers+1=2s-5or
(s+1)+(2s-5)=12
=s=6o0rs=16/3

= s =6 (since ‘s’ is a non negative integer)

ii) By Theorem 5.6.16.
"C,; ="C,;=> n= 21+ 27= 4
Therefore,

50 50 50, 50x 49
C.="C,,="C,= =122t
n 48 2= 1x>
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Long Answer Questions

(4n)!
'C,, _ (2n)!(2n)!
*C, (2n)!
_ (4n)t nin
(2n)?  (2n)!
4n)(4n-1)(4n- (- J( 4~ ¥ .....543.21 nin
[(2n)(2n-9(2n- I( - 3( - ¥ .....5.4321 (2n)!

[(an-9(a-9 ..53]( 9( & ){ & )2..232 nin
[(2n-3(>n-9 ...53n(n-Yn- o .20d  (2n)

_ [(4n-2)(4n-3...53}( ) 1Z ()
[(2n-1)(2n- 3 ...53F [n]f( )" (2n)!

=
=

=]
=1 = .
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2. If aset A has 12 elements. Find the number ofilssets of A having
() 4 elements (ii) at least 3 elements (iii) mlost 3 elements

Sol. Number of elements in set A =12

(i) Number of subsets of A with exactly 4 elersen'’C, = 495

(i) The required subset contains atleast3elesnent

Number of subsets of A with exactly OelementéQs

Number of subsets of A with exactly 1 elemerids
Number of subsets of A with exactly 2 elentén

Total number of subsets of A formed ¥ 2
-4096 -79=4017

(iii) The required subset contains almost 3 elemert, it may contain O or 1or2or 3

elements.
Number of subsets of A with exactly 0 element&ds
Number of subsets of A with exactly 1 elemertds

Number of subsets of A with exactly 2element&ds
Number of subsets of A with exactly 3element&ds
0 Number of subsets of A with almost 3 elements
=12C, + 1*C, + C, + *C,

=1+12+ 66+ 220G 29
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3. Find the number of ways of selecting a crickeeam of 11 players from 7 batsmen and 6

bowlers such that there will be at least 5 bowlers the team.

Sol.  Since the team consists of at least 5 bowlkesselection may be of the following types.

Batzmen (7) Bowlers (6)
Typel 6 3

Typel 3 6

The number of selections in first typéC, x °C,=7x 6= 42
The number of selections in second type, x °C, = 21x 1= 21

0 The required number of ways selecting the crickam = 42 + 21 = 63.

4. If 5 vowels and 6 consonants are given, then how ma6 letter words can be formed with
3 vowels and 3 consonants.
Sol:  Given 5 vowels and 6 consonants.
6 letter word is formed with 3 vowels and 3 consusa
Number of ways of selecting 3 vowels from 5 vowsRCs.
Number of ways of selecting 3 consonants from 6oanants i§Cs.
0 Total number of ways of selecting*€;x°Cs.
These letters can be arranged themselves in 6!.ways

[0 Number of 6 letter words formed®€;x°Csx 6!,

5. There are 8 railway stations along a railway lineln how many ways can a train be stopped

at 3 of these stations such that no two of them am®nsecutive.

Sol:  Number "of ways of selecting 3 stations ®ut’C,= 56

Number of ways of selecting 3 out of &stas such that 3 are consecutive = 6

Number of ways of selecting 3 out of &stas such that 2 of them are consecutive
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=2x5 +5x4 =10 + 20 = 30.
0 Number of ways of a train to be stopped at 3 of 8

Stations such that no two of the mareseontive ~ =56-(6+ 30 = 2(

6. Find the number of ways of forming a committee fdomembers out of 6 Indian and 5

Americans so that always the Indians will be in marity in the committee

Sol:  Since committee contains majority of Indians, tembers of the committee may be of the

following types.

Indians (&), Am ericans (5)

Typel 5 0
Type II 4 1
Typelll 3 2

The number of selections in typ€C, x °C,=6x1=6
The number of selections in typéC, x °C, =15x 5= 75
The number of selections in type HI°C, x °C, =20x 10= 20(

1 The required number ways of selecting a committée+=75 + 200 = 281.

7.A question paper is divided into 3 sections A, BZ containing 3, 4, 5 questions respectively.

Find the number of ways of attempting 6 questionsimosing at least one from each section.
Sol: A question paper contains 3 sections A, B, C caimgi3, 4, 5 questions respectively.
Number of ways of selecting 6 questions out oféHEs questions ¥Cs.
Number of ways of selecting 6 questions from secBand C (i.e. from 9 questions)&s.
Number of ways of selecting 6 questions from secficand C (i.e. from 8 questionsf&g
Number of ways of selecting 6 questions from secfiand B (i.e. from 7 questions)’Eg

[0 Number of ways of selecting 6 questions choostrigast one from each section

= 1206 - 7C6 - 906 - 8C6: 805.
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8. Find the number of ways in which 12 things be
(i) Divided into 4 equal groups
(i) distributed to 4 persons equally.

Sol: i) Dividing 12 things into 4 equal groups:

12!

Number of ways of dividing 12 things into 4 equedgps= 314l

i) Distributing 12 things to 4 persons equally.

Number of ways of distributing 12 things to 4 persequally= (;2);1 .

9. A class contains 4 boys and g girls. Every Sunglafive students with at least 3 boys go for a
picnic. A different group is being sent every weekDuring the picnic, the class teacher gives

each girl in the group a doll. If the total numbersof dolls distributed is 85, find g.
Sol: A class contains 4 boys and ‘g’ girls.
In selecting 5 students with at least 3 boys fonjgi two cases arises.

1) Selecting 3 boys and 2 girls:

Number of ways of selecting 3 boys and 2 girl§c;x°9C, = 4€ C,)
As each group contains 2 girls, number of dollsinegl =8(°C,).
i) Selecting 4 boys and 1 girl:

Number of ways of selecting 4 boys and 1 giflG; x°C, = g

[0 As each group contains only 1 girl, number of slofiquired = g

[0 Total number of dolls 8(°C,) + g
i.e.85= 89(97_1)+ g

= 85=4¢ - 3g
= 4g° - 3g- 85= 0
= (49+17)(g- 5F (

= g=>5 (- ‘g’ iIs non-negative integer).
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10. Find the number of 4 letterwordsthat can be formed using the letters of
the word, MIRACLE. How many of them

(i) Begin with an vowel (i) Begin and end with ewels
(i) End with a consonant?

Sol:  The word MIRACLE has 7 letters. The number ot#tdr words that can be formed using these
letters = "P, =7 x 6x 5x 4= 84(

Now that 4 blanks

HiEn

(i) We can fill the first place with one of the@wels {A, E, I} in ®P, = 3 ways.

Now the remaining 3 places can be filled usingrémaining 6 letters fi’; - 6 x 5 x4 =120

ways
[ The number of 4 letter words that begin with an gbw 3 x 120 = 360 ways.
Fill the first and last places with 2 voweldfa = 3 x 2 = 6 ways.
The remaining 2 places can be filled with the reving 5 letters irfP, = 5 x 4 = 20 ways.
[0 The number of 4 letter words that begin and end wawels = 6 x 20 = 120 ways.
(i)  We can fill the last place-with one of theaghsonants {C, L, R, M}irf P =4 ways.
The remaining 3 places can be filled with the riging 6 letters irfP; = 6 x 5 x 4 = 120ways.

1 The number of 4 letter words that end with a coasns = 4 x 120 = 480 ways.
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11. Find the number of ways of permuting all the iters of the word PICTURE, sothat
(i) All vowels cometogether
(i) No two vowels come together

Sol:  The word PICTURE has 3 vowels {E, I, U} and 4 somants {C, P, R}

(i) Treatthe 3 vowels as one unit. Then we casrge 4consonants + 1 unit of vowels in 5! ways.

Now 3 vowels among themselves can be permuted ma¥s. Hence
The number of permutations in which 3 vowels coogether.
5! x3! = 120x6 = 720 ways.

(i) No two vowels come together First arrangedttensonants in 4! ways. Then in between the

vowels, in the beginning and in the ending, theeeSagaps as
Shown below by the x letter
XD XD XD XD X
In these 5 places we can arrange 3 vowelBsiways.
0 The number of words in which no two vowels comgetber = 4! P,

=24x5x4x3 = 1440 ways.

12.1f the letters of the word PRISON are permutedin all possible ways and the words

thus formed are arranged in dictionary order. Find the ranks of the word PRISON

Sol. The letters of the given word in dictionasyder are
Il NO PR S

In the dictionary order, first all the words tHaggin with | come. If | occupies the first

place then the remaining 5 places can be filled thie remaining 5 letters in 5! ways.
Thus, there are 5! number of words lleggin with 1. On proceeding like this we get
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[ > blways
| - >5! ways
@ [—— > 5lways
P >4lways
o N >4lways
PO------------—- >41 ways
PRIN------------- >2!ways
(=] =] [ @ [ ———— >2! ways
PRISNO------m-mmo- > 1way
PRISON------------- >1 way

Hence the rank of PRISON is

3x5!'+ 3 x4! + 2x2! + 1 x1

360+ 72+4+1+1

438

13. Find the number of 4 digit numbers that can bdormed using the digits 2, 4, 5, 7,8. How
many of them are divisible by(i) 2 (ii) 3 (iii) 4 (iv) 5 and (v) 25

Sol. Clearly, the number of 4 digit numbers that carfidsmed using the given 5 digits is
P,= 120

(i) Divisible by 2 Units place must be filled widn even digit from among the given integers.

This can be done in 3 ways.{2 or 4 or8)

Now, the remaining 3 places can be filled withrémmaining 4 digits iffP; ways. Therefore, the

number of 4 digited numbers divisible by 2 is3x “P, = 3x 24= 72
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(i) Divisible by 3

We know that a number is divisible by 3 only whiaa sum of the digits in that number is a
multiple of 3. Here, the sum of the given 5 digit®6. We can select 4 digits

such that their sum is a multiple of 3 in 3 waykey are

4,5,7,8 (sumis 24) (leaving 2)
2,4,7,8(sumis 21) (leaving 5)
2,4,5,7 (sumis 18) (leaving 8)

In each case, we can permute them in 4! Ways arnlesle 4 digited numbers are divisible by 3.
Thus, the number of the 4 digited numbers divisiyed is 3 x (4!)

= 3 x24 = 72,
(i)  Divisible by 4

A number is divisible by 4 only when the numberrad by the digits in the last two places

(tens and units places) is a multiple of 4.

LI [
Therefore, the last two places should be filledwane of the following.
24, 28, 48,52, 72, 84

Thus the last two places can be filled in 6 wayseMwe are left with 2 places and 3 digits.
They can be filledP, ways. Thus the number of 4 digits numbers divesiy 4 is 6 XP, =
36.

(iv) Divisible by 5

A number is divisible by 5, if the units place@sor 5. But '0' is not in the given digits. Hence

we must fill the units place by 5 only.

HinnE
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Now, the remaining 3 places can be filled withrémaining 4 digits iffP; ways. Therefore, the

number of 4 digited numbers divisible 1% =24

(v) Divisible by 25

A 4 digited number formed by using the given dig# divisible by 25 if the last two places (tens

and units places) are filled as either 25 or 75.

L[

Thus, the last two places can be filled in ‘2" walj®w, the remaining 2 places with the

remaining '3' digits can he filled P, ways.

Therefore, the number of 4 digited numbers thatarsible by 25 is 25, = 12.

14.Find the sum of all 4 digited numbers that cae formed using the digits 1, 3, 5, 7, 9.
Sol. We know that the number of 4 digited numbers tlaat lze formed using the digits
1, 3,5, 7, 9i%P, = 120.

We have to find their sum. We first find the suntloé digits in the units place of all the 120

numbers. Put 1 in the units place.

L0

The remaining 3 places can be filled with the revimaj 4 digits in*P; ways. Which means
that there ar&; number of 4 digited numbers with 1 in the unitagel. Similarly, each of the
other digits 3, 5, 7, 9 appears in the units pfggimes. Hence, by adding all these digits of

the units place, we get the sum of the digits enuhits place.
4P3 x 1+ 4Fg5><3+ 4F>3>< 5+ 4F>3>< 7+ 4P3x 9
=‘B(1+3+5+7+ 9

=*R(25)
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Similarly, we get the sum of all digits in 10'spadso adP; x 25. Since it is in 10's place, its
value is'P, x 25x 10

Like this the values of the sum of the digit in 0place and 1000’s place are respectively
“P, x 25x 100and * Rx 25¢< 100
On adding all these sums, we get the sum of althgited numbers formed by using the digits
1,3,5,7,09.

Hence the required sum*g x 25x 1+ *B, x 25x 10+ “Bx 2% 10 + *B, x 25x 100C

=P, x25x1111=24x 25x 111E 6,66, 6(

15. Find the number of 4 digited numbers using thdigitsl, 2, 3, 4, 5, 6 that are divisible by
()2 (i) 3 when repetitions are allowed.
Sol: (i) Number divisible by 2

Take 4 blank places, First the units place

L1 [ Ix

Can be filled by an even digit in 3 ways (2ar 6). The remaining three places can be filled

with the 6 digits in 6 ways each. Thus they calffilll in 6x 6x 6= 6 ways
. Therefore, the number of 4digited numbers dilesby 2 is 3x 6° = 3x 216= 64t

(i) Numbers divisible by 3 First we fill up tha@dt 3 places 6 digits i8> ways

L dx x| |

After filling up the first 3 places, if we fill thanits place with the given 6 digits, we get 6
consecutive positive integers. Out of these sixseontive integers exactly 2 will be divisible
by ‘3’. Hence the units place can be filled in ¥#2ays. Therefore, the number of 4 digited

numbers divisible by 3  =6°x2=216x 2= 43:
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16. Find the number of4 letter words that can be foned using the letters of the word PISTON

in which at least one letter is repeated.

Sol: The word PISTON has 6 letters the number of £detiords that can be formed using these 6

letters
(i) When repetition is alloweed 6*
(i) When repetition is not allowed °P,
0 The number of 4 letter words in which at least [ateer repeated is

=6" - °P, =1296- 360= 93

17.Find the number of 5 digited numbers that can & formed using the digits. 1, 1, 2, 2, 3.

How many of them are even?
Sol.In the given 5 digits, there are two 1's and tvs 2

Hence the number of 5 digited numbers that canobeéd is%:%

Now, for the number to be even, it should end &ith

L1 1 [ [o]

After filling the units place with 2, the remang4 places can be filled with

theremaining4 digits 1,1, 2, 3%:12 ways. Thus, the number of 5

digited even numbers that can be formed using iduésdL, 1,2, 2, 3, is 12.
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18. Find the number of ways of selecting 11 membericket team from 7
batsmen, 5bowlers and 3vicket keepers with at least 3bowlers and 2

wicket keepers.

Bowlers| Wicket Bats |Number of ways off
Sol.
(5)- Keepers | men(7) |selecting then
3 2 6 °C,x °C,x 'C,=210
4 2 5 °C,x%C,x 'C,=315
5 2 4 °C, x°C,x 'C, =105
3 3 5 °C,x %C,x 'C,=210
4 3 4 °C,x °C,x 'C, =175
5 3 3 °C,x%C,x 'C,=35

The required teams can contain the following contioos

Therefore, the number of required ways = 210 + 31%5 + 210 + 175 + 35 = 1050.

19. There are m points in a plane out of which p pots are collinear and no
three of the points are collinear unless all the tlee are from these p points.

Find the number of different
(i) Straight lines passing through pairs of distict points
(i) Triangles formed by joining thesepoints (by line segments).

Sol. (i) From the given m points, by drawing straighmes passing through 2 distinct points at a
time, we are supposed to §et number of lines. But, since p out of these m pangscollinear,

by forming lines passing through these p points  ttme we get only one line instead of getting

FC,. Therefore, the number of different lines passtimgugh pairs of distinct points is

"C,-"C,+ 1.
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i) From the given m points, by joining 3 pointsadime, we are supposed to §& number of
triangles. Since p out of these m points are a@alirby joining these p points 3 at a time we
do not get any triangle when as we are supposgetf€; number of triangles. Hence the

number of triangles formed by joining the given ainps = "C, - °C,

20.A teacher wants to take 10 students to a park. Hean take exactly students at a
time and will not take the same group more than ore Find the number of
times (i) Each Student can go To the Park

(i) The Teacher can go to the park.

Sol(i) To find the number of times a specific studeah go to the park, we have to select 2 more

students from there mining 9 students. This catobe in°C, ways.

Hence each student can go to the®aarkimes = 9x8 =36times
g 1x 2

i) The no. of times the teacher can go to park e fb. of different ways of selecting 3 students
out ofL0="C, =120

21. A double decker minibus has 8 seats in the lowand10 seats in the upper deck. Find the
number of ways of arranging 18 persons in the bu# 3 children want to go to the upper

deck and 4 old people cannot go to the upper deck.

Sol:  Allowing 3 children to the upper deck and 4 oldple to the lower deck, we are left with
11 people and 11seats (7 seats in the upper ddck iarthe lower deck).

We can Select 7 people for the uppek et of 11peopleiHiCways. The remaining 4
persons go to the lower deck.

Now we can arrange 10 persons (3 chldra 7others) in the upper deck and
8persons (4 old people and4 others) in the lowekidg10)! and (8)! Ways

respectively. Hence the required nunab@rrangements*'C, x10!x 8!
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22.Prove that
4

(i) 10C3 + 1oC6 - 11C4 (ii) 25C4 + Z (29—r)c3 - 30C4
r=0

Sol (I) 1OC3 + lOc:6 - 10(:3 + 10C4 (Slncencr - nCn_r) - 11(;4

(29-r)

4
i*c,+y  C
r=0
- 25C4 +{ 25C3 + 27C3+ 28~ 4 ZQQ}
- 26c4 + 26C3 + 27c3+ 28, + 29&0
(Since®C, + *C, = *C,)
- 27(:4 + 27C3 + 28(:3 + 29C3: 28C3 + 28C3 + 29(:3

- 29(:4 + 29(:3 - 30C4

23. Find the number of ways of selecting 11 membecsicket team from 7 batsman, 6 bowlers

and 2 wickets keepers so that team contains 2 widkeeepers and at least 4 bowlers.

Sol:  The required teams can contains the following casttjpms.

Wicket Number of ways
Bowlers Batsmen _
keepers of selecting team
6 2 7
C,x“C,x
4 2 5 GG
=15x1x 21= 31°¢
5 3 4 "Cex“Cx 'C,
=6x1x 35= 21(
6 2 3 | GexCx'G
=1x1x 35= 35

Therefore, the number of selecting the requirecketiteam = 315+210 + 35 = 560.

www.sakshieducation.com



www.sakshieducation.com

24. A double decker mini bus has 8 seats in the lewand 10 seats in the upper deck. Find the
no. of ways of arranging 18 persons in the bus, & children want to go the upper deck and 4

old people cannot go to the upper deck?

Sol: Allowing 3 children to the upper deck and 4 old plecto the lower deck, we are left with 11
people and 11 seats (7 seats in the upper deckiarnkde lower deck). we can select 7 people in
'C,ways. The remaining 4 persons go to the lower deck.

Now, we can arrange 10 persons (3 children amith&rs) in the upper deck and 8 persons (4
old people and 4 others) in the lower deck in (1&)d (8)! ways respectively. Hence the

required number of arrangements *'&,x 10! 8!
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