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PERMUTATIONS AND COMBINATIONS

OBJECTIVE PROBLEMS

There are 4 parcels and 5 post-offices. In how mangifferent ways the registration of

parcel can be made

(a) 20 (b)a®

(c) ¢ (d)5*-4°

In how many waysn books can be arranged in a row so that two speafl books are not
together

(@) nt-(-2): (b) n-1!(n-2)

(€) n-2(n-2) (d) n-2)n

In how many ways can 10 true-false questions be rkgd
(@) 20 (b) 100
(c)512 (d)1024

There are 5 roads leading to a town from a villageThe number of different ways in
which a villager can go to the town and return backis

(a) 25 (b) 20

(c) 10 (d)s

Six identical coins are arranged in a row. The numér of ways in which the number of
tails is equal to the number of heads is

(a) 20 (b)9

(c) 120 (d) 40

Assuming that no two consecutive digits are samé)e number ofn digit numbers, is

(@n! (b)9!

(c) o (d) n®

The sum of all 4 digit numbers that can be formed ¥ using the digits 2, 4, 6, 8 (repetition
of digits not allowed) is

(a) 133320 (b) 533280

(c) 53328 (d) None of these
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The number of numbers that can be formed with the blp of the digits 1, 2, 3,4, 3, 2,1 so
that odd digits always occupy odd places, is

(@) 24 (b) 18

(c) 12 (d)30

The number of words which can be formed from the lgers of the word MAXIMUM, if
two consonants cannot occur together, is

(@4! (b)3rx 41

(c)7! (d) None of these

The value of"p, is equal to

(@) e +r™ip (b) n. P, +"p,,

(C) n(tp, + P ) (d)tp_, +tp

Numbers greater than 1000 but not greater than 4000vhich can be formed with the
digits 0, 1, 2, 3, 4 (repetition of digits is allwed), are

(a) 350 (b) 375

(c) 450 (d)576

In how many ways can 10 balls be divided between twboys, one receiving two and the
other eight balls

(a) 45 (b) 75

(c) 90 (d) None of these

There are 4 parcels and 5 post-offices. In how mangifferent ways the registration of
parcel can be made

(@) 20 (b)as

(c) s¢ (d)s*-4°

How many words can be made from the letters of theeord COMMITTEE

@2 OF

@1? @n?

©) 5 (d)o:

21
In how many ways can 5 boys and 3 girls sit in a v so that no two girls are together
(@)s1x3! (b) “p, x5 1

(c)ep, x5 (d) ®p, x31
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All the letters of the word ‘EAMCET’ are arranged in all possible ways. The number of
such arrangements in which two vowels are not adjant to each other is

(a) 360 (b) 114

(c) 72 (d) 54

How many numbers can be made with the digits 3, 4, 6, 7, 8 lying between 3000 and
4000 which are divisible by 5 while repetition of ay digit is not allowed in any number

(a) 60 (b) 12

(c) 120 (d) 24

How many numbers consisting of 5 digits can be fored in which the digits 3, 4 and 7 are
used only once and the digit 5 is used twice

(a) 30 (b) 60

(c) 45 (d) 90

In how many ways 3 letters can be posted in 4 letidoxes, if all the letters are not posted
in the same letter-box

(a) 63 (b) 60

(c) 77 (d) 81

The total number of permutations of the letters othe word “BANANA” is

(a) 60 (b) 120

(c) 720 (d) 24

How many words can be formed with the letters of ta word MATHEMATICS by

rearranging them

(@) 5, (b) >
() 2 !121!!2! (d) 12

How many numbers less than 1000 can be made fromdldigits 1, 2, 3, 4, 5, 6 (repetition
is not allowed)

(@) 156 (b) 160

(c) 150 (d) None of these

How many numbers greater than hundred and divisibleby 5 can be made from the digits
3,4,5, 6, if no digit is repeated

(@) 6 (b) 12 (c) 24 (d) 30
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If a denotes the number of permutations ok + 2 things taken all at a time,b the number
of permutations of x things taken 11 at a time and: the number of permutations of x -11
things taken all at a time such thata=182bc, then the value ofx is

(a) 15 (b) 12

(c) 10 (d) 18

The product of any r consecutive natural numbers is always divisible by

(a)r! (b) r?

(c) (d) None of these

The number of ways in which ten candidatesa,, A,, ......A,, can be ranked such thata, is

always abovea,, is
(@)s5! (b) 261

(c) 101 (d) %(10 )

How many numbers lying between 999 and 10000 care djormed with the help of the

digit 0,2,3,6,7,8 when the digits are not to be reated

(a) 100 (b) 200

(c) 300 (d) 400

The number of 4 digit even numbers that can be fored using O, 1, 2, 3, 4, 5, 6 without
repetition is

(@) 120 (b) 300

(c) 420 (d) 20

The number of words that can be formed out of thedtters of the word ARTICLE so that
the vowels occupy even places is

(a) 36 (b) 574

(c) 144 (d) 754

If the letters of the word SACHIN arranged in all possible ways and these words are
written out as in dictionary, then the word SACHIN appears at serial number

(a) 603 (b) 602

(c) 601 (d) 600
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The number of arrangements of the letters of the wal BANANA in which two N’s do not
appear adjacently is

(@) 40 (b) 60

(c) 80 (d) 100

If a man and his wife enter in a bus, in which fiveseats are vacant, then the number of
different ways in which they can be seated is

(a)2 (b) 5

(c) 20 (d)40

Total number of four digit odd numbers that can beformed using 0, 1, 2, 3,5, 7 are

(a) 216 (b) 375

(c) 400 (d)720

Let the eleven letters AB.....K denote an arbitrary permutation of the integers (1
2,.....111), thena-1)B-2)(C-3)....(K -11)

(a) Necessarily zero (b) Always odd

(c)Always even (d) None of these

The number of ways in which 6 men and 5 women caniree at a round table if no two
women are to sit together is given by

() 6! x 5! (b) 30

(c) 5! x 4! (d) 7! x 5!

If eleven members of a committee sit at a round tdé so that the President and Secretary
always sit together, then the number of arrangemestis

(a) 101x2 (b) 10

(c) 91x2 (d) None of these

The number of ways in which 5 beads of different dours form a necklace is

(a) 12 (b) 24

(c) 120 (d) 60

In how many ways 7 men and 7 women can be seatedand a round table such that no
two women can sit together

(@) @n? (b) 71x6!

(c) 612 (d) 7!
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In how many ways a garland can be made from exactly0 flowers
(a)10! (b) o

CEY @9

In how many ways can 5 boys and 5 girls sit in arcle so that no two boys sit together
(a) six5! (b) 41 x5!

(c) > 25 i (d) None of these

The number of ways that 8 beads of different colowr be string as a necklace is

(a) 2520 (b) 2880

(c) 5040 (d) 4320

In how many ways can 12 gentlemen sit around a rounhtable so that three specified
gentlemen are always together

(@9! (b) 10!

(c) 310! (d)319!

The number of ways in which 5 male and 2 female mdmers of a committee can be seated

around a round table so that the two female are nadeated together is

() 480 (b) 600
(c) 720 (d) 840
"c, +"c,, IS equal to

(@) ™c, (b)"c..,
(€) ™cr (d) ~c..

A man has 7 friends. In how many ways he can invitene or more of them for a tea party
(a) 128 (b) 256
(c) 127 (d) 130

If »c,,=36"c =84 and "c,,, =126, then the value ofr is

(@1 (b) 2

(c)3 (d) None of these

Everybody in a room shakes hand with everybody elsdhe total number of hand shakes
IS 66. The total number of persons in the room is

(@) 11 (b) 12 (c) 13 (d) 14
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If nis even and the value of'c, is maximum, thenr =

(a) 1 (b) "+

(c) ”—;1 (d) None of these

If 2c,:"c,=44:3, then for which of the following values ofr, the value of "c, will be 15

(@r=3 (b)r=4

(C)r=6 (d)r=5

If ¢, =*c,.,, then the value ofr is

(@) 3 (b)4

(©)5 (d)8

In an election there are 8 candidates, out of which are to be choosen. If a voter may vote

for any number of candidates but not greater than he number to be choosen, then in how
many ways can a voter vote

(@) 216 (b) 114

(c) 218 (d) None of these

In a city no two persons have identical set of teletand there is no person without a tooth.
Also no person has more than 32 teeth. If we disragd the shape and size of tooth and

consider only the positioning of the teeth, then # maximum population of the city is
(a) 2% (b) @2)? -1

(c) 2*2-1 (d) 23271

How many words can be formed by taking 3 consonantnd 2 vowels out of 5 consonants

and 4 vowels
5 4
@°cx'c, (=t
(c) °Cyx *Cy (d) °C3x“Cy) (5)!
There are 15 persons in a party and each person gte hand with another, then total

number of handshakes is
(@) =p, (b) =c, (c) 15! (d) 2a5)
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There are 15 persons in a party and each person gte hand with another, then total

number of handshakes is

(a) P, (b) »c,

(c) 15 (d) 2a51

If "c. =84 "c_, =36 and "c,,, =126, then n equals
(@) 8 (b)9

(c) 10 (d)5

In an election the number of candidates is 1 greatd¢han the persons to be elected. If a

voter can vote in 254 ways, then the number of cardhtes is

@7 (b) 10
(c)8 (d)6
If ~c,=2"c,, thenn=

(@) 3 (b) 4
()5 (d)6

In an election there are 5 candidates and three vaacies. A voter can vote maximum to
three candidates, then in how many ways can he vote

(@) 125 (b) 60

(c) 10 (d)25

Six ‘+" and four ‘—’ signs are to be placed in a stight line so that no two ‘—' signs come

together, then the total number of ways are

(@) 15 (b) 18
(c) 35 (d) 42
The number of ways of dividing 52 cards amongst fawyplayers equally, are
52! 521
) <= b) %'
()Cl?>!)4 ()(13!)24!
521
C) —— d) None of these
()a21)4(4!) (d)

Out of 10 white, 9 black and 7 red balls, the numbyeof ways in which selection of one or
more balls can be made, is
(a) 881 (b) 891
(c) 879 (d) 892
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A total number of words which can be formed out ofthe letters ahcde f taken 3
together such that each word contains at least on@wel, is

(@) 72 (b) 48

(c) 96 (d) None of these

Out of 6 books, in how many ways can a set of onemore books be chosen

(a) 64 (b) 63

(c) 62 (d) 65

All possible two factors products are formed from mmbers 1, 2, 3, 4, ...., 200. The
number of factors out of the total obtained which a multiples of 5 is

(a) 5040 (b) 7180

(c) 8150 (d) None of these

The numbers of permutations ofn things taken r at a time, when pthings are always

included, is
(@)"c, p! (b) mrc, r1
(C) "Pc,,r! (d) None of these

In a touring cricket team there are 16 players in # including 5 bowlers and 2 wicket-
keepers. How many teams of 11 players from thesearcbe chosen, so as to include three
bowlers and one wicket-keeper

(a) 650 (b) 720

(c) 750 (d) 800

6 -
The value of*c, +> *7c, is

(a) **c; (b) =c,

(c) *c, (d) >c,

A student is to answer 10 out of 13 questions in axamination such that he must choose
at least 4 from the first five question. The numbeiof choices available to him is

(a) 140 (b) 196

(c) 280 (d) 346
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If "c, denotes the number of combinations oh things taken r at a time, then the
expression"c,,, +"c,, +2x"c, equals

(a) "2 Cr (b) 2 Cr+1 (C) n+lCr (d) rHlCHl

A father with 8 children takes them 3 at a time tothe Zoological gardens, as often as he
can without taking the same 3 children together mag than once. The number of times he

will go to the garden is

(a) 336 (b) 112

(c) 56 (d) None of these
"ic = (k?-3)."C,,, If kO

() -/3,43] (D) (e0,-2)

(€) @) (d) ¢/3.2

The number of ways in which thirty five apples carbe distributed among 3 boys so that
each can have any number of apples, is

(a) 1332 (b) 666

(c) 333 (d) None of these

A person is permitted to select at least one and atostn coins from a collection of@n+1)

distinct coins. If the total number of ways in whit he can select coins is 255, then

equals
a) 4 (b) 8
(c) 16 (d)32

The number of ways in which four letters of the wod ‘MATHEMATICS' can be
arranged is given by

(a) 136 (b) 192

(c) 1680 (d) 2454

In how many ways can 5 red and 4 white balls be dven from a bag containing 10 red
and 8 white balls

(@) tc, x*°c, (b) oc, xtc,

(c) ¢, (d) None of these
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A student is allowed to select at most books from a collection ofen+1) books. If the total

number of ways in which he can select one book i8&hen the value ofn is

()2 (b)3

(c)4 (d) None of these

Let T, denote the number of triangles which can be formedsing the vertices of a regular
polygon of n sides. If 1,,, -T, =21 then n equals

(@5 (b) 7

(c)6 (d)4

The straight lines 1,,1,,1, are parallel and lie in the same plane. A total nmber of m
points are taken oni,,n points on 1,,k points on I,. The maximum number of triangles
formed with vertices at these points are

(a) ™™ C, (b)™™*C,-"C,-"C,- "G,

(c) "C,+"C,+“C, (d) None of these

If a polygon has 44 diagonals, then the number ofs sides are

(@7 (b) 11

(c)8 d) None of these

The number of triangles that can be formed by choasg the vertices from a set of 12
points, seven of which lie on the same straight k& is

(a) 185 (b) 175

(c) 115 (d) 105

There are m points on a straight line A and n points on another line Ac, none of them
being the point A. Triangles are formed from these points as vertige when (i) Ais

excluded (ii) A is included. Then the ratio of the number of triamgles in the two cases is

m+n-2 m+n-2
() mrn (b) ™+
m+n-2
(©) e (d) None of these

The greatest possible number of points of interseicin of 8 straight lines and 4 circles is
(a) 32 (b) 64
(c) 76 (d) 104
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There are n straight lines in a plane, no two of which are paallel and no three pass
through the same point. Their points of intersectia are joined. Then the number of fresh

lines thus obtained is

(a) n(n — 1;(n -2) (b) n(n — 1)(n6— 2)(n-13)

(c) Mn- 1)(“8‘ A0~ 3) (d) None of these

A parallelogram is cut by two sets ofm lines parallel to its sides. The number of
parallelograms thus formed is

(@) e,y (b) (™c.f

(©) (m2c,f (d) None of these

Out of 18 points in a plane, no three are in the sae straight line except five points which
are collinear. The number of (i) straight lines, (i) triangles which can be formed by
joining them is

(i) (@) 140 (b) 142 (c)144 ) (di6

(i)(a) 816  (b) 806  (c) 800 B0

The number of parallelograms that can be formed fron a set of four parallel lines
intersecting another set of three parallel lines is

(@) 6 (b) 18

(c) 12 (d)9

Out of 10 points in a plane 6 are in a straight lie. The number of triangles formed by
joining these points are

(a) 100 (b) 150

(c) 120 (d) None of these

Out of 10 points in a plane 6 are in a straight lie. The number of triangles formed by
joining these points are

(a) 100 (b) 150

(c) 120 (d) None of these

Given six line segments of lengths 2, 3, 4, 5, 6uiits, the number of triangles that can be
formed by these lines is

(@)ec, -7 (b) ¢c, -6

(c) °c, -5 (d)°ec,-4
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There is a rectangular sheet of dimensionzm-1X@n-1), (Wherem>on>0). It has been
divided into square of unit area by drawing lines erpendicular to the sides. Find number

of rectangles having sides of odd unit length

(a) m+n+1)? (b) mnm +1)(n +1)

(C) 4m+n-2 (d) m2n?
m (10)( 20 : , :

The sum Z{ i j[m J, (Wher{(?]: Oifp< q}, IS maximum whenm is
i=0 -

(@) 5 (b) 15

(c) 10 (d) 20

If "p =840 "c, =35 thenn is equal to

(@)1 (b)3

(€)5 (d)7

The number of way to sit 3 men and 2 women in a busuch that total number of sitted

men and women on each side is 3

(a) 5! (b)ec, x5!

(C) 61x P, (d) 5146 c,

An n-digit number is a positive number with exactlyn digits. Nine hundred distinct n-

digit numbers are to be formed using only the threaligits 2, 5 and 7. The smallest value

of n for which this is possible is

(@) 6 (b) 7

(c)8 (d)9

Number of ways of selection of 8 letters from 24 ters of which 8 are a, 8 areb and the
rest unlike, is given by

(@) 2’ (b) 8.28

(C) 10.2 (d) None of these
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97. A set contains@en+1 elements. The number of sub-sets of the set whicbntain at mostn

elements is
(a) 2" (b) 2
(c) 2 (d) 22"
98. The number of numbers of 4 digits which are not diwsible by 5 are
(a) 7200 (b) 3600
(c) 14400 (d) 1800

99. The number of ordered triplets of positive integerswhich are solutions of the equation

X+y+2z=100 IS

(a) 6005 (b) 4851
(c) 5081 (d) None of these
100.The number of divisors of 9600 including 1 and 9608re
(a) 60 (b) 58
(c) 48 (d) 46

PERMUTATIONS AND COMBINATIONS
HINTS AND SOLUTIONS

1. (c) Required number of ways asé.

2. (b) Total number of arrangementsdfooks=n'!.
If two specified books always together then nundfevays=n-1)1x2
Hence required number of ways'-(n-1)1x2
=nn-1)!-(n-Hx2=n-1)!(n-2).
3. (d)Required number of ways aré =102, because every question may be answered in 2 ways.

4. (a) The man can go in 5 ways and he can returnvimys. Hence, total number of ways are

5x5=28.

5. (a) Required number of ways®' = 720 -

= =20.
313! 6x6

6. (a)concept
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(a) Sum of the digits in the unit placedg+4 +6+8)=120 units. Similarly, sum of digits in ten
place is 120 tens and in hundredth place is 12@reas etc. Sum of all the 24 numbers is

120(1+10 +10% +10%) =120x1111 = 133320.

(b) The 4 odd digits 1, 3, 3, 1 can be arrangetthén4 odd places i%%zﬁ ways and 3 even

digits 2, 4, 2 can be arranged in the three eveanegl in%:s ways. Hence the required

number of waysex3=1s.
(a) Concept
(a) n_lcr + n_lcr—l = r'.Cr

n-1 n-1 n
Pr + Pr—l :ijn—lpr_'_r.n—lpr_l:ne .
r! r-n! r!

(b) Numbers greater than 1000 and less than or ¢gu4@®00 will be of 4 digits and will have
either 1 (except 1000) or 2 or 3 in the first plagt O in each of remaining places.

After fixing 1* place, the second place can be filled by any@&tihumbers. Similarly third
place can be filled up in 5 ways aadtl place can be filled up in 5 ways. Thus there bal
5x5x5=12c ways in which 1 will be in first place but thiscinde 1000 also hence there will
be 124 numbers having 1 in the first place. Siryilae5 for each 2 or 3. One number will
be in which 4 in the first place ande. 4000. Hence the required numbers are

124 +125 +125+1 =375 Ways.

(c) A gets 2,8 gets 8; %:45
Agets 8,8 gets 2;% = 45

0 45+45=90.
(c) Required number of ways are
(b) CONCEPT
(c) Since the 5 boys can sit sn ways. In this case there are 6 places are vaosamhich the

girls can sit incp, ways. Therefore required number of ways'ayes .
(c) First, we arrange 3 consonantssinways and then at four places (two places betweem t

and two places on two sides) 3 vowels can be places] x% ways.

Hence the required number x*p, x% =72.
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(b) 3 must be at thousand place and since the nushioelld be divisible by 5, so 5 must be at

unit place. Now we have to filled two place (tern dundred).e., *p, =12.

(b) Required number of ways a%c%: 60.

(b) Three letters can be posted in 4 letter bomes 64 ways but it consists the 4 ways that all

letters may be posted in same box. Hence requiegs w 60.

(a) Total no. of permutations% =60.

(c) Since there are 2 M's, 2 A's and 2T's.

0 Required number of ways ag%.

(a) Number of 1 digit numberse,
Number of 2 digit numbers® p,
Number of 3 digit numbers'p,

The required number of numbers+30+12¢ = 15¢.
(b) Standard problem

|
b) We havea=""p_, = (x+2)!, b="P, = — -
® e =042 " (x-12)!
And c=""P_ = (x-11)!
NOW a=182bc = (x +2) 1=182. — X (x 111

(x -11)!
= (x+2)1=182x 1= (X + 2)(x +1) =182 = x =12.
(a) concept.
(d) Without any restriction the 10 persons candrked among themselvesio ways; but the
number of ways in which, is abovea,, and the number of ways in whiaty, is abovea,
make upio!. Also the number of ways in which, is abovea,, is exactly same as the

number of ways in which,, is abovea,.

Therefore the required number of W&)%ao .

(c) The numbers between 999 and 10000 are of figitrrdimbers.
The four digit numbers formed by digits 0, 2,3,8,dre¢p, =360.

But here those numbers are also involved whighnbigom 0. So we take those numbers as

three digit numbers.
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Taking initial digit 0, the number of ways tolfilemaining 3 places from five digits
2,3,6,7,8 arep, =60
So the required numbers = 360-60 = 300.

(c) The units place can be filled in 4 ways as ang of 0, 2, 4 or 6 can be placed there. The

remaining three places can be filled in with renmagjr6 digits in¢p, = 120 way. So, total

number of ways = 4 x 120 = 480. But, this incluttesse numbers in which 0 is fixed in

extreme left place. Numbers of such numberssp,=3x5x4 =60

0 X X X

Fix | °p, ways |3 ways (only 2
4 or 6)

0 Required number of ways = 480 — 60 = 420.
(c) Out of 7 places, 4 places are odd and 3 evieerefore 3 vowels can be arranged in 3 even
places in®p, ways and remaining 4 consonants can be arrangéddid places inp, ways.
Hence required no. of ways3*s, x ‘p, = 144.
(c) Words starting witha,c,H,1,N are each equals to 5!
[J Total words = 5x5! =600
The first word starting witlsis SACHIN
[OSACHINappears in dictionary at serial number 601.
(a) Required number of arrangements
= (Total number of arrangements)
— (Number of arrangements in whichshdire together)
6! 5!

= -—=60-20=40.
21 x 31 3!

(c) There are five seats in a bus are vacant. Acaarsit on any one of 5 seats in 5 ways. After
the man is seated, his wife can be seated in adyremaining seats in 4 ways. Hence total
number of ways of seating thenss= =20.

(d)0,1, 2, 3,5, 7: Six digits
The last place can be filled in by 1, 3, 5|.€.,4 ways as the number is to be odd. We have
to fill in the remaining 3 places of the 4 digitmberi.e. |, Il, 11l place. Since repetition is
allowed each place can be filled in 6 ways. Hehee3 place can be filled in 6 x 6 X 6 =

216 ways.
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35.

36.
37.

38.

39.

40.

41.

42.
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But in case of 0 = 216 — 36 = 180 ways.
Hence by fundamental theorem, the total numberheil: 180 x 4 = 720.

(c) Given set of numbers is {1, 2,....11} in whiSlare even six are odd, which demands that in
the given product it is not possible to arrangesitract only even number from odd
numbers. There must be at least one factor invglgubtraction of an odd number form

another odd number. So at least one of the faid@gen. Hence product is always even.

(a) No. of ways in which 6 men can be arranged atuad

M, M
table = (6 — 1)! ” "
Now women can be arranged in 6! ways. "”W WM
Total Number of ways = 6! x 5! My M

(c) Required number of waysx2.

(a) The number of ways in which 5 beads of differeslours can be arranged in a circle to

form a necklace arg-1)1=41.
But the clockwise and anticlockwise arrangemeatnat
Hence the total number of ways of arranging thejbealzr@ N=12.
(b) Fix up 1 man and the remaining 6 men can biedea 6! ways. Now no two women are to
sit together and as such the 7 women are to bagadain seven empty seats between two

consecutive men and number of arrangement will'b&l&nce by fundamental theorem the

total number of ways = 7! x 6!.

(d) A garland can be made from 10 flower%i@!) ways.

(b) Since total number of ways in which boys caoupy any place i%-1!=4! and the 5 girls
can be sit accordingly is! ways.
Hence required number of ways anes ! .

(a) 8 different beads can be arranged in circidamfin (8 — 1)! = 7! ways. Since there is no

distinction betweenthe clockwise and anticlockvasangement. So the required number of

arrangements 1—2' = 2520,

(d) It is obvious by fundamental property of ciaruypermutations.
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. (a) Fix up a male and the remaining 4 male canebaéed in 4! ways. Now no two female are
to sit together and as such the 2 female are @riamged in five empty seats between two

consecutive male and number of arrangement wiltdpeHence by fundamental theorem

44.
45.

46.

47.
48.
49.

50.

5l.

52.

53.

4.

55.

the total number of ways is
= 41x %, =24 x 20 =480 ways.
(a) It is a fundamental property
(c) Required number of waysZ -1=127.
{Since the case that no friend be invitesd, "c, is excluded}.

"C, _ 84
"C., 126°

(c) Herennc—cf;l = %and
—>3n-10r =-3an4n-10r =6
On solving, we geti=9,r=3.

(b)"c,=66=nn-1)=132=>n=12.

(a) It is obvious.

(b) @n! XZ!X(I’I—Z)! 44

@2n-3)1.31 nt 3

(2n)@n-1)@n-2) _ 44
3n(n-1) "3

= 4@2n-1)=44 = 2n=12 = n=6
Now ¢c, =15 = °c, =°cC,0r °c, = r=24.
(@) 5c,, =°C,,; ='5Cq_5 =2°C.us
=15-3r=r+3=r=3.
(c) Required number of ways c, +tc, +c, +2 ¢, +°c,

=8+28+56+70+56 =218

(c) We have 32 places for teeth. For each placéave two choices either there is a tooth or

there is no tooth. Therefore the number of wayslltap these places ig*. As there is no

person without a tooth, the maximum population®is-1.

(d) The letters can be selectdio, x*c, ways.
Therefore the number of arrangementsc@rg<“c,)s .

(b) Total number of handshakessz, .

(b) "c, =153:>@=153:>n=18.
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. (p)n=r*1 847 gpgn-r-126.3
r 36 3 r+1 84 2

Dzr—1=n—r=§(r+1)
3 2

Or 14r-e=9r+90rr=3. SO,n=9.
. (c) Let there are candidates then
"C, +"C, +....+"C,, =254 = 2" -2 =254
= 2"=2% > n=8.

. (c) ™mc,=2."c,

(n+1)! P n! :>n+1_2

3Ln-2)! 2L(n-2)!  3.21 2

—>n+l1=6=n=5.

. (d) A voter can vote inc, +°c, +5c, =25 ways.

. (c) The arrangement can be make .as .+.+.+.+. ie., the (1 signs can be put in 7 vacant
(pointed) place.

Hence required number of wayz, =35.

. (@) Required number of ways

=52C,, x3°C,, xCy, x13Cy,

__ 520 39 26! 13! _ 52!
391x13! 26!x131 131x131 13! @31)*

. (c) The required number of ways are

(0+1)Q+1)F7 +1)-1=11x10x8-1=879.

. (c) The required number of words is

(?’C, x*C, +°C, x*C,)31=96.

. (b) Required number of ways

=8c, +°C, +°C, +°C, +°C, +5C, = 2% -1=163.

. (b) The total number of two factor produciz°c,. The number of numbers from 1 to 200

which are not multiples of 5 is 160. Therefore kotamber of two factor products which are

not multiple of 5 is®°c, .

Hence the required number of factors

=200c, -1%0c, =7180.
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67.

68.

69.
70.

71.

72.

73.
74.
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(c) Since number of selections arec,,. Therefore the arrangementrothings can be done in
r lways. Hence the total permutations are, _,r!

(b) Required number of ways
= 5C, x2C, x°C, =10%x2x36 =720.

(b) =c, +(*°c, +5* c, +%2c, +.... ®°c,). Taking first two terms together and adding thend a
following the same pattern, we get,, [As "c, +"c,, ="™'C,].

(b) As for given question two cases are possible.

(b) Expression =c,,, +"c,,+"C, +"C,
=rc,,, +"™c, +"c, = "¢, +"™c, ="C,,, .

(c) The number of times he will go to the gardesdme as the number of selecting 3 children

from 8.

Therefore the required numbeic, =56

(d) We have_0=DL___ =3t o 4
h-r=-Dir!t @O-r-)(r+1)!

1

r+151:>k2D{—+ 3,4]n22
n

n

= k2 = I_t;l + 3]5& <
n n

(b) The required numbey*3s-ic,, =¥c, =666

(a) Since the person is allowed to select at mastins out of (B + 1) coins, therefore in order
to select one, two, three, .ngoins. Thus, ifT is the total number of ways of selecting one

coin, then
T =21C, +2M1C, 4.+ 2™IC =255  ..... (1)
Again the sum of binomial coefficients

= MMC +MMIC + MIC, + L+ G + G +2MIC, L+ G, = (1 )R 2

— 2 +2( MHIC 4 2MIC 4 4 2 ]q]) 42 =2

2n+1

= 1+2M)+1=2"" = 1+T = =22

=1+255=2"= 22" =285n=4,

www.sakshieducation.com



www.sakshieducation.com

75. (d)Word ‘MATHEMATICS' has M, 2T, 2A, H, E, |, C, S Therefore 4 letters can be chosen in

the following ways.
Case I: 2 alike of one kind and 2 alike of second kird3c, = No. of words=3c2%=1s

Case lI: 2 alike of one kind and 2 different

l.e.,?c, x’c, = No. of words=® ¢, x'c, x% =756

Case Il :All are different

ie.,®c, = No. of words=2c, x4 1=1680.

76. (b) Required numbesioc, xéc, .

77. (b) Since the student is allowed to select at mdstoks out ofien+1) books, therefore in order

to select one book he has the choice to selecttwoethree, .....nbooks.

Thus, if T is the total number of ways of selecting one bodken
T=2MC +2C, +..+ 2IC =63 ... (1)

Again the sum of binomial coefficients

2n+1CO + 2n+1C1+ ZHC2+ _____ + 2m1Q1 4 ]qﬁ_l +2n+1Cn+2 + o+ 2n+1C2n+1: (1+ 12" 1= 2!

Or 2n+lCO +2(2n+1C1+ Z"H-].g_i_“_'_ 21*](;])_'_ A+ l(;Aq.q.l: 221"

22n+l

=1+2M)+1=2""1=1+T= =2

=1+63=2""=20=2""5n=3,

78. (b)Clearly,"C,=T,.

S0,™c,-"C,=21=>("C,+"C,)-"C,=21

[Jrc,=210r (n-1)=42=7.6 O n=7.

79. (b) Total number of points afe+n+k, the as formed by these points™ ™ C,

Joining 3 points on the same line gives no tliarguchas are™C, +"C; +C,

Required numberc, -mc, -"c, -*c,.

80. (b) Since"C, -n=44= n=11.

81

. (@) Required number of ways’c, -’c,

=22(-35=18¢t.
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82. (a)Case I:When a is excluded.

Number of triangles = selection of 2 points fram and one point fromac+ selection of
one point fromae and two points fronnc

="c,"c, +"c,"c, =%(m+n—2)mn
Case II: When A is included.

The triangles with one vertex at= selection of one point fromme and one point
fromac=mr.

0 Number of triangles

=mn +%mn(m +n-2) :%mn(m+n)

o Required ratie M*"~2
(m+n)

83. (d) The required number of points
=8C, x14%C, x2+(2C, x* C, Jx2
=28+12+32x2=104

84. (c) Since no two lines are parallel and no three @ncurrent, therefora straight lines
intersect at'c, =N (say) points. Since two points are required teapine a straight line,
therefore the total number of lines obtained byijgg N pointstc, . But in this each old line
has been counted:c, times, since on each old line there will beL points of intersection
made by the remaining-1) lines.
Hence the required number of fresh lines is

Mo _p mig, - NIN-D) _nn-Dn-2)
2 3 2 2 2

_"C("C-1) _nn-1(n-2) _ nn-H(n-2)(n-3)
2 2 8 )

85. (c) Each set is having+2 parallel lines and each parallelogram is formedchgosing two
straight lines from the first set and two straiyhes from the second set. Two straight lines

from the first set can be chosenmnc, ways and two straight lines from the second set ca

be chosen in+2c, ways.

Hence the total number of parallelograms formed, . ™2c, =(™2c,f .
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86. (c,b) 18 points, 5 collinear :

(i) Number of lines'®c, -5c, +1=153-10+1=144

(i) Number ofas="c, -°c, =816 -10 = 806 .
87. (b) Required number of waysc, x°c, =18.
88. (a) Number of triangles&c, - ¢c, =12c-20=10c.
89. (d) Required numbes=c,-“c,+1

20x19  4x3

= - +1=190-6+1=185.
2 2

90. (b) No. of triangles =c,-6.
91. (d) Along horizontal side one unit can be takeif2m—1) ways and 3 unit side can be taken in
2m-3 ways.
0 The number of ways of selecting a side horizoypiall
@m-1+2m-3+2m-5+....+3+1)

Similarly the number of ways along vertical sisl@en-1+2n-3+...+5+3+1).

2m-1

2n-1

[ Total number of rectangles
92. (b)

n

93. (d) 2 = 4= 1= 241 = 4

n
r

Oo"c,=35=n=7.
94. (b)
3 men and 2 women equal to 5. A group of 5 membwke 5! permutation with each
other.
[0 The number of ways to sit 5 members = 5!

6 Places are filled by 5 membersday ways
O The total number of ways to sit 5 members on €safaa bus =c, xs:.

95. (b) Since at any place, any of the digits 2, 5 @mdn be used, total number of such positive
digit numbers are". Since we have to form 900 distinct numbers, hene®owo=n=7.

96. (c) The number of selections = coefficient@in @+x+x2? +....... +XE)L+ X+ X2 + .+ xB).[M+ x)°
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97. (d) The number of sub-sets of the set which corgaimosin elements is
..... +21c =5 (Say)

Then2s =2(*ic, + ™ic, +.... + 2IC,)

Z(IC, + 2MC ) + (BTIC, + 2MIC, ) + et (MC, + MIC L)
=2t + M + L+ 2, =22

= S=27",
98. (a) The total number of 4 digits aseos - 99¢ = 900¢ .

The numbers of 4 digits number divisible by 5 auex2c =180c . Hence required number of

ways areoooo -1800 = 7200 .
99. (b) The number of triplets of positive integers @hhare solutions of +y+z=100.

= Coefficient of x2® In (x +x2 +x3 +.....)°

100.(c) Sincegsoc =27 x3x52

Hence, number of diviSorsy + 1@ + )2 +1) = 48 .

www.sakshieducation.com



