O

BANSAL CLASSES i
(00000 000 000 2008 Daily Practice Problems

CLASS : XI (PQRYS) Special DPP on Permutation and Combination DPP. NO.-1

NorTE:

Q.1

Q.2

Q.3

Q4
[Hint:

Q.5

[Hint:

(i)

Q76)

(i

Q8()

ELEMENTARY PROBLEMS ON PERMUTATION & COMBINATION
Use FUNDAMENTAL PriNcIPLE OF CounTING & ENjoy Doing THE FoLLOWING.

In how many ways can clean & clouded (overcast) days occur in a week assuming
that an entire day is either clean or clouded. [Ans. 27 = 128]

Four visitors A, B, C & D arrive at a town which has 5 hotels. In how many ways
can they disperse themselves among 5 hotels, if 4 hotels are used to accommodate
them. [Ans.5.4.3.2=120]

If the letters of the word “VARUN” are written in all possible ways and then are
arranged as in a dictionary, then the rank of the word VARUN is :

(A) 98 (B) 99 (C*) 100 (D) 101

How many natural numbers are their from 1 to 1000 which have none of their digits
repeated.

SD=9;DD=9-9=81;TD=9 -9 -8 =648] [ Ans. 738 ]

A man has 3 jackets, 10 shirts, and 5 pairs of slacks. If an outfit consists of a jacket, a shirt,
and a pair of slacks, how many different outfits can the man make?

X; "Xy *X3 =3 10 -5 =150 outfits]

There are 6 roads between A & B and 4 roads between B & C.

In how many ways can one drive from A to C by way of B?

In how many ways can one drive from A to C and back to A, passing through B on both
trips ?

In how many ways can one drive the circular trip described in (ii) without using the
same road more than once. [Ans. (i) 24; (ii) 576; (iii) 360 ]

How many car number plates can be made if each plate contains 2 different letters of
English alphabet, followed by 3 different digits.

Solve the problem, if the first digit cannot be 0. (Do not simplify)
[ Ans. (i) 26 .25.10.9.8 =468000; (ii)26.25.9.9.8=421200]

Find the number of four letter word that can be formed from the letters of the word
HISTORY. (each letter to be used at most once) [Ans.7.6.5.4=42x20=2840]
How many of them contain only consonants? [Ans.5.4.3.2=120]
How many of them begin & end in a consonant? [Ans.5.4.4.4=400]
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How many of them begin with a vowel? [ Ans. 240 ]

How many contain the letters Y? [ Ans. 480 ]
How many begin with T & end in a vowel? [ Ans. 40 ]
How many begin with T & also contain S? [ Ans. 60 ]
How many contain both vowels? [ Ans. 240 ]

If repetitions are not permitted
How many 3 digit numbers can be formed from the six digits 2, 3, 5, 6, 7 & 9?
[ Ans. 120 ]

How many of these are less than 400? [ Ans. 40 ]
How many are even? [ Ans. 40 ]
How many are odd ? [ Ans. 80 ]
How many are multiples of 5 ? [ Ans. 20 ]

In how many ways can 5 letters be mailed if there are 3 mailboxes available if each letter
can be mailed in any mailbox. [243 ways]

Every telephone number consists of 7 digits. How many telephone numbers are there
which do not include any other digits but 2,3,5 & 7 ? [ Ans. 47 ]

Q.12(a) In how many ways can four passengers beaccommodate in three railway carriages,

(b)

Q.13

Q.14

Q.15

Q.16

[Hint:
Q.17

[Hint:

if each carriage can accommodate any number of passengers.
In how many ways four persons can be accommodated in 3 different chairs if each person

can occupy only one chair. [ Ans. (a) 3%; (b) 4.3.2=24]
How many of the arrangements of the letter of the word “LOGARITHM” begin with a
vowel and end with a consonant? [Hint:3 -6 -7!=9 x 5040 =90720,][Ans. 90720]

How many four digit numbers are there all whose digits are odd , if repetition of digits

is allowed. [Ans. [5]5]5]5]=5%]

How many four digit numbers are there which are divisible by 2 .

[Ans. |9 [10[10] 5] = 4500]

In a telephone system four different letter P, R, S, T and the four digits 3, 5, 7, 8 are used.
Find the maximum number of “telephone numbers” the system can have if each consists
of a letter followed by a four-digit number in which the digit may be repeated.
4 -44 =22 -28=210=1024] [Ans. 1024]

Find the number of 5 lettered palindromes which can be formed using the letters from
the English alphabets. [Ans. 263]

A palindrome is a word or a phase that is the same whether you read it forward or
backword. e.g. refer. |
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Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Number of ways in which 7 different colours in a rainbow can be arranged if green is
always in the middle. [ Ans 720 ]

Two cards are drawn one at a time & without replacement from a pack of 52 cards.
Determine the number of ways in which the two cards can be drawn in a definite order.
[ Ans. 52 x 51 = 2652 |

It is required to seat 5 men and 4 women in a row so that the women occupy the even
places. How many such arrangements are possible? [Ans. 2880]

Numbers of words which can be formed using all the letters of the word "AKSHI", if
each word begins with vowel or terminates in vowel . [ Ans: 2 24+2 24-2 6 =84 ]

A letter lock consists of three rings each marked with 10 different letters. Find the number
of ways in which it is possible to make an unsuccessful attempts to open the lock.
[Ans: 10% - 1 = 999]

How many 10 digit numbers can be made with odd digits so that no two consecutive
digits are same. [Ans: 5 47]

If no two books are alike, in how many ways can 2 red, 3 green, and 4 blue books be
arranged on a shelf so that all the books of the same colour are together?

[Hint: | Ry R, | |G, G,G;s|| B, B,Bs B,|=31-2! 3! -41=1728] [Ans. 1728]

Q.25

How many natural numbers are there with the property that they can be expressed as
the sum of the cubes of two natural numbers in two different ways.
[Ans. Infinitely many]
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Q.1  Thenumber of arrangementswhich canbemadeusing dl thelettersof theword LAUGH if thevowels

areadjacentis:

(A) 10 (B) 24 (C*) 48 (D) 120
[Hint: 4x2!1x31=48]

Q.2  Thenumber of naturd numbersfrom 100009999 (bothinclusive) that do not havedl 4 different digits
is:

(A) 4048 (B*) 4464 (C) 4518 (D) 4536

9x10°-9-9-8-7
Q.3 The number of different seven digit numbers that can be written using only three digits

1, 2 & 3under the condition that thedigit 2 occursexactly twicein each number is:

(A*) 672 (B) 640 (C) 512 (D) none

[Hint: Two blocks for filling 2 can be selected in “C, ways

and the digit 2

can be filled only in one way other 5 blocks can be filled in 2° ways.] [ IX] [ X [ |

7 5
C,2
Q.4  Out of seven consonants and four vowels, the number of words of six letters, formed by taking four
consonants and two vowelsis (Assumethat each ordered group of |etter isaword):

(A) 210 (B) 462 (C*) 151200 (D) 332640
[Hint: 'C, “C,.6!=151200]

Q.5 All possible threedigitseven numberswhich can beformedwiththeconditionthat if S5isoneof thedigit,
then 7isthenext digitis:

(A) 5 (B) 325 (C) 345 (D*) 365
[Hint: 5+8.9.5=365]

Q.6  Forsomenatura N, thenumber of positiveintegral 'x" satisfyingtheequation,
L1 +21+31+ ...+ (xX)=(N)? is:

(A) none (B) one (C*) two (D) infinite
[Hnt x=1& x=3]

Q.7  Thenumber of six digit numbersthat can beformed fromthedigits 1, 2, 3,4, 5,6 & 7 sothat digitsdo
not repeat and thetermind digitsareevenis:

(A) 144 (B) 72 (C) 288 (D*) 720
Ht 1.Q.3.@.5.@.7 [T[ [ 7]

5C, -2!-°C, 4! = 6x120=720]

Q.8 Anewflagistobedesgnedwithsx verticd stripsusing someor dl of the colour yelow, green, blueand
red. Then, the number of waysthiscan be donesuch that no two adjacent stripshavethesamecolour is

(A*) 12 x 81 (B) 16 x 192 (C) 20 x 125 (D) 24 x 216
[Hint: 1% placecan befilledin4ways

2" place can befilledin 3ways
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3" place can befilledin 3waysand ||ly 4™, 57 and 6™ each can befilled in 3ways.
hencetotal ways=4x35=12x81 ]
Q.9 Inhow manywayscan 5 coloursbe selected out of 8 different coloursincluding red, blue, and green
€) if blueand green arealwaysto beincluded,
(b) if redisawaysexcluded,
(© if red and blue areawaysincluded but green excluded? [Ans. (a) 20, (b) 21, (c) 10]

Q.10 A5digit number divisibleby 3isto beformed usingthenumeraso, 1, 2, 3,4 & 5without repetition .
Thetotal number of waysthiscan bedoneis:
(A) 3125 (B) 600 (C) 240 (D*) 216

[Hint: reject 0 + reject 3 = 5!+ 4 -4! =120+ 96 = 216 ]

Q.11  Number of 9digitsnumbersdivisibleby nineusingthedigitsfrom0to 9if each digit isused atmost once
isK . 8!, thenK hasthevaueequal to : [Ans.9!+8.8!=17.8!]

Q.12  Number of naturd numberslessthan 1000 and divisibleby 5 can beformed with theten digits, each digit

not occuring morethan oncein each number is :
[Hint singledigit=1 ; twodigit=9+8=17; threedigit=72+64=136—= Tota =154 ]
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Q.1 Threemenhave6 different trousers, 5different shirtsand 4 different caps. Number of different waysin

which they canwear themis : [Ans.: ®P,.%P,. %P;]

Q.2  Thenumber of 9digit numbersthat can beformed by usingthedigits 1,2, 3,4& 5is:
(A) 9 (B) 9! (C*) 5° (D) °P,
Q.3  Thenumber of arrangementsof theletters 'abcd’ inwhichneither a, b nor ¢, d cometogether is:
(A) 6 (B) 12 (C) 16 (D*) none
[Hint: 4! — [31 21 +31 21 —212121] =8]
Q.4  Findthenumber of waysinwhichlettersof theword VALEDICTORY bearranged so that thevowels
may never be separated.
[Hint VLDCTRY or 8! x 4! =40320 x 24 = 967680 Ans ]
[ “Valediction means farewell after graduation from a college. Valedictory : to take farewell]
Q.5  How many numbersbetween 400 and 1000 (both exclusive) canbe madewiththedigits2,3,4,5,6,0if
€) repetition of digitsnot alowed.
(b) repetition of digitsisallowed.
[Hint: €) 4] [ ] 3<5x4=60
4/ 5/ 6
(b) 3x6x6=108 — 1 =107 ]
4/5/ 6
Q6 IfPP =13x20P thenthevalueofris : [Ans: r=8]
Q.7  Thenumber of waysinwhich 5 different books can be distributed among 10 peopleif each personcan
get at most one book is:
(A) 252 (B) 10° (C) 51° (D*) oC_5!
[Hint  Select 5boysin 1°C, and distribute 5 booksin 5! ways hence 1°C... 5!]
Q.8 Marytypedasix-digit number, but thetwo 1's shetyped didn't show. What appeared was 2006. Find

thenumber of different six-digit numbersshewould havetyped. [Ans. °C, = 15]

[Hint xxxxxx = °C,=15 ] [13™" test (29-10-2005)]

Q.9 The9horizontal and 9vertical linesonan 8 x 8 chessboard form 'r' rectangles and 's' squares. The ratio
; initslowest termsis
A 1 B* 17 C 4 D
(A (B*) 108 ©) % (D) none

[Sol. no. of squaresare

_ 897

S=12+22+ 32+ ... + 82 5

=204
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no. of rectanglesr =°C, - °C, = 1296

) s_ 204 51 17
e = 1506 " 304 - 108 |

Q.10 Thereare 720 permutationsof thedigits1, 2, 3, 4, 5, 6. Suppose these permutationsare arranged from
smallest to largest numerical values, beginningfrom12 3456 andendingwith65432 1.
(@  What number falsonthe 124" position?
(b) What isthe position of thenumber 3215467 [Ans. (a) 213564, (b) 2671
[Sol. (@) digits1,2,3,4,5,6
no. of ways= 120
no. of number =2
123
findly 124"is = 213564
(b) N = 321546
number of numbersbeginningwith 1=120
number of numbersbeginningwith 2=120

startingwith 31 ... =24 BTIT T[T ]
startingwith 3214 .........cccccveevunee. =2 3727174 T |
firelly =1 3[2]1[5]4]6]

henceN has267" position ]

Q.11 A student hasto answer 10 out of 13 questionsinan examination. Thenumber of waysinwhich hecan
answer if hemust answer atleast 3 of thefirst fivequestionsis:
(A*) 276 (B) 267 (C) 80 (D) 1200
[Hint: 13C,, — number of waysinwhich hecanreject 3 questionsfromthefirst five
or 13C, - 5C, = 286-10=2760r 5C,.8C, + 5C,.8C, + 5C.°C, = 276 |
[Notethat  °C,.9C, iswrong ( cases repeat]

Q.12 The number of threedigit numbershaving only two consecutivedigitsidentica is:
(A) 153 (B*) 162 (C) 180 (D) 161
[Hint : when two consecutive digits are 11, 22, etc = 9.9 =81
when two consecutive digits are 00 =9

when two consecutive digits are 11, 22,33, ... = 9.8 =72 P Total ]
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Q.1 Atdegraph hasx amsé& eacharmiscapableof (x — 1) distinct positions, including the position of rest.
Thetotal number of signalsthat can bemadeis : [Ans. (x —1)*-1]

Q.2 Theinterior anglesof aregular polygon measure 150° each . The number of diagonals of the polygon is
(A) 35 (B) 44 (C*) 54 (D) 78
[ YG'2000 Tier 1]
[Hint: exterior angle=30°

. 360°
Hence number of sides= 30 =12 150°

12(12-3
29 g
[Notethat sum of dl exterior anglesof apolygon=2r and sumof al theinterior anglesof apolygon=(2n-4) g ]

number of diagonals =

Q.3 Number of different naturd numberswhich aresmaller than two hundred million & usingonly thedigits
lor2is:

(A*) (3).28-2 (B) (3).28-1 (C) 2(2°-1) (D) none

[Hint:  Two hundred million=2x 108; (214 22 +23+24+25+26+27+28) + 28=766 ]

Q.4 5Indian & 5American couplesmeet a aparty & shake hands. If no wife shakeshandswith her own
husband & no Indian wife shakeshandswith amal e, then the number of hand shakesthat takesplacein
thepartyis:

(A) 95 (B) 110 (C*) 135 (D) 150

[Hint: 2°C,— (50 +5)=135]

Q.5  Thenumber of ndigit numberswhich consistsof thedigits1 & 2only if each digitisto beused atleast
once, isequal to 510thennisequal to:

(A)7 (B)8 (9 (D) 10

[Hint (2X2X .ccoeenee 2) ntimes-(when 1 or 2isthereat al the n places] [Ans. 2"—2]

Q.6  Number of six digit numberswhich have 3digitseven & 3digitsodd, if each digit isto beused atmost
onceis . [ Ans. 64800 ]

[Hint: alternatively, °C, - °C,- 6! since all digits 0, 1,2, ......... 8,9 are equally likely at all places
sc.5¢C.. 02]4]6]8
| 5, °C, -6l 3
= required number = 10 9 dlglts<l 1315(719
or required number of ways = °C,.°C,;.6! — %C,.°C,.5.5!]

Q.7  Thetamer of wild animashasto bring oneby one5lions& 4tigerstothecircusarena. Thenumber of
waysthiscan bedoneif notwo tigersimmediately follow each other is :
[Ans. 5! 8C,.41=43200]
A

Q.8  18poaintsareindicated ontheperimeter of atriangleABC (seefigure).
How many trianglesare therewith verticesat these points?

(A) 331 (B) 408
(C) 710 (D*) 711
[Hint: 18C,—3-7C,=816-105=711 ] [08-01-2005, 120 4 c
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Q.9

IE

Q.10

[Sal.

Q11

[Hint:

An English school and aVernacular school are both under one superintendent . Suppose that the
superintendentship, thefour teachership of English and Vernacular school each, arevacant, if therebe
atogether 11 candidatesfor the appoi ntments, 3 of whom apply exclusively for the superintendentship
and 2 exclusively for the appointment in the English school, the number of waysinwhich thedifferent
appointmentscan bedisposed of is:

(A) 4320 (B) 268 (C) 1080 (D*) 25920

3 for supdt.
1< P 2F = 30, .4,.21.61]

8 Teachership <

A committee of 5isto be chosen fromagroup of 9 people. Number of waysinwhichit can beformed
if two particular persons either servetogether or not at al and two other particular personsrefuseto
servewitheach other, is

(A*) 41 (B) 36 (C) 47 (D) 76

AB
9 < C.D

Sother
ABincluded “C,;-°C, =30 ("C; denotesany 3 from CD and 5 other — no. of ways where
ABexcluded 'C,-°C,=11 CD nd 1istaken from remaining)

41 ] [18-12-2005, 12th + 13t1]

6 anywhere

A question paper on mathematics cons stsof twelve questionsdivided into threeparts A, B and C, each
containing four questions. In how many ways can an examinee answer five questions, selecting atleast
onefrom each part .

(A*) 624 (B) 208 (C) 2304 (D) none

3(%C,.%C,.%C) +3("C,.4C,.%C,) = 432+ 194=624]

Alternative:  1°C, -3 [no of waysinwhich hedoesnot sel ect any question from any one section]

Q.12

12C5_ 3. 8C5 ]

If mdenotesthenumber of 5digit numbersif each successivedigitsarein their descending order of
magnitude and nisthe corresponding figure. When thedigitsand in their ascending order of magnitude
then (m-n) hasthevalue

(A) °C, (B*) °C, (©) °c, (D) °C,
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Q.1

[Hint:

Q.2

[Hint:

Q3

[Hint:

Therearem pointson astraight lineAB & n pointson thelineAC none of them being the point A.
Trianglesareformed with these points asvertices, when
(i) Aisexcluded (i) Aisincluded. Theratio of number of trianglesinthetwo casesis:

m+n-2 m-+n-2 m (n-1)

min-2 (B) ©) (D)

(A*) T
m+n m-+n-1 m-+n+ 2 (m+1) (n+2)

m."C, +n.™MC,
m."C, +n."MC, + mn

]

Number of ways in which 9 different prizes be given to 5 students if one particular boy receives
4 prizes and the rest of the students can get any numbers of prizes, is :

(A*) 5C, . 210 (B) °C.5* (C) 4.4 (D) none

4 prizesto be given to the particular boys can be selected in 9C4 ways Remaining 5 prizesto the 4
students can be given 4° ways = total ways °C,.4°=°C,.2%9]

Inacertain adgebraicd exercisebook thereare4 exampleson arithmetica progressions, 5 exampleson
permutation — combination and 6 examplesonbinomia theorem . Number of waysateacher can select
for hispupilsatleast one but not morethan 2 examplesfrom each of these sets, is .
(“C,+4C,)) (°C, +°C,) (°C, +°C,) ] [Ans.: 3150]

[Alternatively : add onedummy exerciesin each and compute °C, - °C,- ’C, ]

Q.4

Q.5

[Hint:

Q.6

[Hint:

Q.7

[Hint:

Thekindergarten teacher has 25 kidsin her class. Shetakes5 of them at atime, to zoologica gardenas
often asshe can, without taking the same5 kidsmorethan once . Find the number of visits, theteacher
makesto the garden and d so the number of of visitsevery kid makes. [Ans. 2C,;%C, ]

Therearen personsand m monkeys (m> n). Number of waysin which each person may becomethe
owner of onemonkeyis

(A)nm (B) mn (C*) P, (D)mn

nmonkeysout of mcanbeselectedin™C_anddistributedinn! = MC_-n!="P_ ]

Seven different coinsareto bedivided amongst three persons. If no two of the personsreceivethe same
number of coinsbut each receivesatleast onecoin & noneisleft over, then the number of waysinwhich
thedivision may bemadeis:
(A) 420 (B*) 630 (C) 710 (D) none

|
120 41
L et there be 9 fixed points onthe circumference of acircle. Each of these pointsisjoinedto every one
of theremaining 8 points by astraight line and the pointsare so positioned on the circumference that
atmost 2 straight linesmeet in any interior point of thecircle. The number of suchinterior intersection
pointsis:
(A*) 126 (B) 351 (C) 756 (D) noneof these
Any interior intersection point correspondsto 4 of thefixed points, namelythe 4 end points of the
intersecting segments. Conversdly, any 4 |l abled pointsdetermineaquadrilaterd, thediagona sof which
intersect oncewithinthecircle. ThustheanswerisA |

1,2,4 groups| [Ans: x3!]
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Q.8

[Hint:

Q.9

0)
(i)

[Hint:

Q.10

[Hint:

Q.11

Thenumber of 5 digit numberssuch that thesum of their digitsisevenis:
(A) 50000 (B*) 45000 (C) 60000 (D) none

9x10%
2

]

A forecastisto be made of theresultsof five cricket matches, each of which canbewin, adraw or aloss
for Indianteam. Find
the number of different possibleforecasts
the number of forecastscontaining 0, 1, 2, 3,4and 5 errorsrespectively

[ Ans: 3°=243; 1, 10, 40, 80, 80, 32]
N©0)=1 ;N(1)=25C, ; N(2)22.°C, ; N(3)23.°C, ; N(4)=2%°C, ; N(5)=2°]

The number of waysinwhich 8 non-identica applescan bedistributed among 3 boyssuch that every
boy should get atleast 1 apple & atmost 4 applesis K - 'P,whereK hasthevaueequal to:

(A) 88 (B) 66 (C) 44 (D*) 22

(431) ; (332); (422)]

Awomen has 11 closefriends. Find the number of waysinwhich shecaninvite’5 of themtodinner, if two
particular of them are not on speaking terms & will not attend together.
[Ans. C.-9C; or 3-°C,] [Ans.: 378]

AB
[Wmﬂ<i%mr—&ﬁ>:9gﬁq+%d

Q.12

[Hint:

selected

A rack has5 different pairs of shoes. The number of waysin which 4 shoes can be chosenfromit
sothat therewill beno completepairis :
(A) 1920 (B) 200 (©) 110 (D*) 80

10.8.6.4

°C, - 2%or 2

=80]
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Q.1  Number of different waysinwhich 8 different books can bedistributed among 3 sudents, if each sudent
receives atleast 2 booksis . [ Ans. 2940]
[Hint 8 books can be distributed in a group of (2, 2, 4) or (2, 3, 3). Number of groups are

( 8, _ 8 ]andcanbedistributedins!ways]
20214121 2131312

Q.2,13; Inhow many different ways agrandfather aong with two of hisgrandsonsand four grand daughterscan
be seated in alinefor aphotograph so that heisawaysin the middle and thetwo grandsons are never
adjacent to each other. [Ans. 528]

[Sol. Tota number of waysthey cansit=6! x x x X X X
no. of wayswhen thetwo grandsonsareawaysadjacent=4-2!-4!=192
where4 denotesthe no. of adjacent positions
(2" no. of waysin which two sons can be seated
and 4! no. of waysinwhich the daughter can be seated in the remaining places.

required no. of ways=720—192 =528 Ans ]

Q.3 Thereare10seatsinadoubledecker bus, 6 inthelower deck and 4 on the upper deck. Ten passengers
board thebus, of them 3 refuseto go totheupper deck and 2insiston going up. The number of ways
inwhich the passengers can be accommodatedis . (Assumeall seatsto be duly numbered)

[ Ans.“C,. 2! 6C,. 3! 5! or 172800]

Q.4  Findthenumber of permutationsof theword "AUROBIND" inwhich vowelsappear inan aphabetica
order. [Ans.8C,- 4 1]

[Hint: A, 1,0,U— treat themdike. Now find thearrangement of 8letters inwhich4dikeand4 different= %]

Q.5 Thegreatest possiblenumber of pointsof intersection of 9different sraight lines& 9different circlesin
aplaneis:
(A) 117 (B) 153 (C*) 270 (D) none

[Hint: °C,.1+9°C,.°C,.2+°C,.2 = Ans. 270]

Q.6  Anoldmanwhiledidinga? digit telephone number remembersthat thefirst four digitsconsistsof one
1's, one2'sand two 3's. Hea so remembersthat thefifth digit iseither a4 or 5 whilehasno memorising
of thesixth digit, heremembersthat the seventh digit is9 minusthe sixth digit. Maximum number of
distinct trialshe hasto try to make surethat he dialsthe correct tel ephone number, is

(A) 360 (B*) 240 (C) 216 (D) none
. 4 2ways 10ways 1lway X X X X X X X
[Hint | % (for fifth pl ace) (eth placej [7““ pl acej 1233 on
X;=9—X¢
XgCantakeOto 9
=240 ]

Q.7  If asmany morewords as possible be formed out of theletters of theword "DOGMATIC" thenthe
number of wordsin whichtherel ative order of vowelsand consonantsremain unchangedis

[Hint: [o] T [ JA] 1] |3 x5!-1=719 ]

Q.8  Number of waysinwhich 7 people can occupy six seats, 3 seatson each sidein afirst classrailway
compartment if two specified personsareto be alwaysincluded and occupy adjacent seatson thesame
side, is (5!) - k then k has the value equal to :

(A) 2 (B) 4 (C*) 8 (D) none
¢ Bansal Classes [12]




[Hint:

Q.9

[Hint:

Q.10

[Hint:

Q11

[Hint:

Q.12

[Hint:
Q.13

Q.14

[Hint:
Q.15

[Hint:

including the two specified people, 4 others can be sdlected in °C, ways. Thetwo adjacent sestscan be
taken in 4 waysand the two specified people canbearranged in 2! ways, remaining 4 peoplecan be
arrangedin4! ways.

= 5C,.4.2! 41=51 8=8.5! = C]

Number of waysinwhich 9 different toys be distributed among 4 children belonging to different age

groupsin such away that distribution among the 3 elder childreniseven and the youngest oneisto
receiveonetoy more, is:

9
32)°
distribution 2, 2,2 and 3 to theyoungest . Now 3 toysfor theyoungest can be selected in °C, ways,
remaining 6 toys can bedivided into threeequal groupsin

6! 9!

6! L .
— " way and can bedistributed in 3! ways °C,. =

Inan electionthreedistrictsareto becanvassed by 2, 3& 5 menrespectively . If 10 men volunteer, the
number of waysthey can bealloted to thedifferent districtsis:

(5)° 9 .
(A) - B) 3 (C*) (D) none

. 10! 10! 10! 10!
(A%) 21 31 51 ®) 21 51 (©) (21)? 5! (©) (21)? 3! 5!
number of groupsof 2,3,5 = 2|19?|!5| & canbedeputed only inoneway |

Let P denotesthe number of waysin which three people can be selected out of 'n* peoplesittingin
arow, if notwo of them areconsecutive. If, P, ,— P, =15 thenthevalueof 'n' is:
(A) 7 (B*) 8 © 9 (D) 10
P,=""2Cy; Py ="1C
Hence "-1C,-"-2C, =15
anCs + anCZ _ anCsz 15
or n-2C,=15 = n=8 = C]

A cricket team consisting of eleven playersisto be selected from two sets consisting of six and eight
playersrespectively. In how many ways can the sel ection be made, on the supposition that the set set of
six shall contribute not fewer thanfour players.

°C,.8C, +5C,.8C,+°C,.8C, =344]

An organisation has 25 members, 4 of whom are doctors. In how many ways can a committee of
3 members be selected so as to included at least 1 doctor. [Ans. 2C, - 21C, = 970 ways]

A has3mapsand B has 9 maps. Determinethe number of waysinwhichthey can exchangetheir maps
if eechkegpshisinitial number of maps.

2C,—1=219 ]
Number of threedigit number with atleast one3and at least one2is
(A)58 (B) 56 (C) 54 (D*)52

When exactly one 2, exactly one3and
1 other nonzerodigit=7x3!=42
one2,one3andone0=4
two2'sandone3 =3
two 3'sandone4 =3

Totd =52
] [12th & 13t (25-9-2005)]
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Q.1 Tota number of ways in which 6 ‘“+’ & 4 ‘=’ signs can be arranged in a line such that no
‘~’ signs occur together is [Ans. 35][I1T’88, 2]

Q.2 Thereare10red balls of different shades & 9 green balls of identical shades. Then the number of
arranging them in arow sothat no two green ballsaretogether is

(A) (101). 1Py (B*) (101).1C, (©) 10! (D) 10! 9!
Q.3 Number of waysinwhich n distinct objects can bekept into two identical boxes so that no box remains
empty, is

[Hint  Consider the boxesto be different for amoment. T, can be kept in either of the boxesin 2 ways,
silmilarly for al other things = Tota ways=2"
but thisincludeswhen all thethingsarein B, or B, = number of ways=2"-2

2 2— 2 _ o1 g |
Q.4 A shdf contains20 different booksof which 4 arein singlevolumeand the othersform setsof 8, 5 and
3 volumesrespectively. Number of waysinwhich the books may bearranged on the shelf, if the
volumes of each set aretogether and intheir dueorder is
20!

Sincetheboxesareidenticd =

(A) FEE] B)7 (cx) 8 (D)7.8
[Hint Volumeof each set may beindue order intwo ways, either from left toright or from right to left. Now
wehave

D,D,D,D,,[ViV,V; .. Vy,| [P, P, P; P, Ps,| [E, E,E,,| =71 x21.21.21=81]

Q.5 If dl the letters of the word "QUEUE" are arranged in all possible manner as they are in a
dictionary, then the rank of theword QUEUE is :
(A) 15 (B) 16t (C*) 17 (D) 18"

Q.6  Therearel12different marblesto bedivided betweentwo childrenintheratio 1 : 2. Thenumber of ways

it canbedoneis:

(A*) 990 (B) 495 (C) 600 (D) none

12 21=Ans: 990]

4! 8l

Q.7  All thefivedigitsnumber in which each successive digit exceedsits predecessor arearranged inthe
increasing order of their magnitude. The 97! number inthelist doesnot contain the digit
(A)4 (B*)5 €7 (D)8

[Sol. All thepossiblenumber are 905 (nonecontaining thedigit 0) = 126

Total startingwith 1=28C, =70 ] [ [ [ ]
(using 2,3,4,5,6,7,8,9)

Total startingwith 23="°C, =20 2[3] [ [ ]

[Hint:

(4,5,6,7,8,9
Total startingwith 245=4C,=6 274]5] T ]
(6,7,8,9)

97" number = [2T4]6[7]8]
Q.8  Thenumber of combination of 16things, 8 of which arealikeand therest different, teken 8 at atimeis
. [ Ans. 256 ]
[Hint AAAAAAAA D, D,... Dy = 8C,+8C, +8C,+..... +8C;=256]
¢ Bansal Classes [14]




Q.9

Q.10

[Hint:

Q.11

[Hint:

Q.12

Q.13

[Sol.

Q.14

The number of different waysinwhichfive'dashes and eight 'dots can bearranged, using only seven of
these 13 'dashes & 'dots'is:

(A) 1287 (B) 119 (C*) 120 (D) 1235520

Inacertain college at the B.Sc. examination, 3 candidates obtained first class honoursin each of the
following subjects. Physics, Chemistry and Maths, no candidates obtai ning honoursin morethan one
subject; Number of waysin which 9 scholarshipsof different val uebeawarded to the 9 candidatesif due

regard isto be paid only to the places obtained by candidatesin any one subjectis
[Ans: 1680]
3 candidatesin P; 3inCand 3inM . Now 9 scholarships can be divided into three groups in

9!
5 Ways]
31)

(31)°.3!

ways and distributedto P, C, M in

Therearenidentica red bals& midentica greenbals. Thenumber of different linear arrangements
consisting of "nred ballsbut not necessarily al thegreen balls' isXCythen

(A) x=m+n,y=m (B*) x=m+n+1,y=m

(C) x=m+n+1l,y=m+1 (D) x=m+n,y=n

put onemorered ball & find thearrangement of n+ 1red and mgreenballs="m*"*1C ]
Directionfor Q.12& Q.13

In how many waystheletters of theword “COMBINATORICS” can be arranged if

All thevowelsare dways grouped together to form acontiguous bl ock.

9)(®)
2)? ; Q.13

All vowels and all consonants are alphabetically ordered. [Ans.Q.12

(13)

@@’

COMBINATORICS

Cs=2 A MB,N,TRS
Os=2 Total 13 letter
I's=2 Vowel :OOII A

OOITA|ICCMBNTRS

9 o (CHE))
o o = (2)? Ans.(12)

8 places for consonant’s can be selected in *Cg these 8 places
HXXAXXXAXXXXX XXX

can be#ilbedby consonants in 1 way and remaining 5 places by
vowels in one way. hence total ways = °C.. ]

How many different arrangements are possible with the factor of the term a?b*c® written
at full length.
11!

[Ans. 5 a5

= 6930
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Q.15,,, Findthenumber of 4digit numbersstartingwith 1 and having exactly twoidentical digits.
[Ans. 432]
[Sol. Casel : Whenthetwoidentica digitsareboth unity asshown.
any oneplaceout of 3 block for unity can betaken in 3 waysand theremaining two
blockscanbefilledin9- 8 ways.
Total waysinthiscase=3-9-8=216
Casell : Whenthetwoidentica digit areother than unity.
[LIxIx[y] 5 [L[x[y[x]5[1[y[x]x]
two x'scan betakenin 9waysandfilled in threewaysandy can betakenin 8 ways.
Total waysinthiscase=9-3-8=216
Total of both case=432 Ans. ]
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Q.1

[Hint:

Q.2

Q.3

[Hint:

Q.4

[Hint:

Q.5

Q.6

[Hint:
Q.7

[Hint:

Number of different wordsthat can beformed using all theletters of theword "DEEPMALA" if two
vowelsaretogether and the other two are al so together but separated from thefirst twois :

(A) 960 (B) 1200 (C) 2160 (D*) 1440

ID|PIM |L| canbearrangedin4! ways& thetwo gapsout of 5 gapscan beselectedin °C, ways.

4l
(AA or EE) or AE or AE canbeplacedin o1 = 6ways.

4
= 41 .°C,. oo = 1440
Thenumber of waysinwhich 10 boys can take positions about around tableif two particular boysmust

not be seated side by sideis:
(A) 10(9)! (B) 9(8)! (C*) 7(8)! (D) none

Inaunique hockey seriesbetween India& Pakistan, they decideto play ontill ateam wins5 matches.

Thenumber of waysin which theseriescan bewon by India, if nomatchendsinadraw is:

(A*) 126 (B) 252 (C) 225 (D) none

Indiawinsexactly in5matches = loosesinnone = °C, ways

Indiawinsexactly in6 matches = winsthe6™ andloosesanyoneinthe 1% five

= °C,waysandsoon. = °C,+°C, +°C,+'C,+8C,=126

dtemativdly ~ Total number of ways in which Series can be won by Indiaor Pakistan = 1°C, =
10

required number of ways = 2C5 =126]

Number of waysinwhich nthingsof whichr alike & therest different can bearranged inacircle
di stingui shing between ¢l ockwi seand anticlockwi searrangement, is:

(n+r-1! (n-1! (n-1! .
(A) B) © i (D)

(n—l)!]

r!

(n-1)!
r!

Xx.r'=(n-1)! = x=

Thenumber of waysof arranging 2mwhite& 2nred countersin straight line so that each arrangement is
symmetrical with respect to acentral mark is .
(m+ n)!

n! m! ]
A gentlemaninvitesaparty of m+n(m= n) friendsto adinner & placesmat onetable T, andnat
another table T, , thetable being round . If not al people shall have the same neighbour in any two
arrangement, then the number of waysinwhich hecan arrangetheguests, is

(assumethat al countersare aike except for the col our) [ Ans.

(m+n): 1 (men)!
4 mn (B) E mn

(m+n)l (m-1)! (n-1)!
mn 2 2  ®]

Delegatesfrom 9 countriesincludes countriesA, B, C, D areto be seated in arow . The number of

possi bl e seating arrangements, when the del egates of the countriesA and B areto be seated next to each

other and the del egates of the countries C and D are not to be seated next to each other is:

A) 10080 (B) 5040 (C) 3360 (D*) 60480

ﬁAB\E|F|G|H\I = 7C, 2! 6! 2! = 60480]

(m+n)!

(A¥) (C) 2 (D) none
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Q.8

[Hint:

Q.9

[Hint:

Thereare 12 guestsat adinner party . Supposing that the master and mistress of the house havefixed
seats opposite one another, and that there are two specified guestswho must aways, be placed next to
one another ; the number of waysin which thecompany can beplaced, is.

(A*) 20.10! (B) 22.10! (C) 44.10! (D) none

6 placesoneither sides= G, G, will have5 places each on either side and can be seated in 2 ways
= 10x 2! x 10! Ans ]

Let P denotesthenumber of waysof selecting 3 peopleout of 'n’ sittinginarow, if notwo of them
are consecutiveand Q,, isthe corresponding figurewhenthey areinacircle. If P —Q_ =6, then
'n' isequal to:

(A) 8 B) 9 (C*) 10 (D) 12

— n-2 . —n — nCl'n_4CZ
P,="2C,; Q="C,-[n+n(n-4] or Q =—5—
P-Q=6 = n=10]

n

Q.10,,,,, Definea'good word' asasequence of lettersthat consistsonly of thelettersA, B and Candinwhich

[Sal.

Q.11

[Hint:
Q.12

Q.13

[Hint:

Q.14

[Hint:
Q15

A neverimmidiately followed by B, B isnever immediately followed by C, and Cisnever immediately
followed by A. If the number of n-letter good wordsare 384, find thevalueof n. [Ans.n=8]
Thereare 3 choicesfor thefirst letter and two choi cesfor each subsequent letters.

Henceusing fundamenta principle

number of good words=3- 2" = 384; 2n1=128=2 n=8 Ans ]

Six married couplearesittingin aroom. Find thenumber of waysin which 4 people can be sdected so that
€) they do not formacouple (b) they form exactly one couple

(© they form at least one couple (d) they form atmost one couple

[Ans. 240, 240, 255, 480]
12C4 - 6C2 + 6C1 . 5C2 .04 4 6C4 . 24]
Find the number of different permutationsof theletters of theword “ BOMBAY” taken four at a time.

How wouldtheresult beaffect if thenameischanged to“MUMBALI”. Also find the number of combinations
of theletterstaken 3 at atimein both the cases. [Ans: 192 ; no change; 14 ]

Fifty collegeteachersare surveyed asto their possession of colour TV, VCR and tape recorder. Of

them, 22 own colour TV, 15ownVCR and 14 owntaperecorders. Nine of these collegeteachersown

exactly two itemsout of colour TV, VCR and taperecorders; and, one collegeteacher ownsall three.

how many of the 50 collegeteachersown none of three, colour TV, VCR or taperecorder?

(A)4 (B)9 (C*) 10 (D)11

By drawing aVenn diagram , we seethat the number of teacherswith some possession
=[22+15+14-9-2(1)] =40.

the number of peoplehavigno possesion=50-40=10 ] A
QO
A road network as shown inthefigure connect four cities. In how many
ways can you start from any city (say A) and comeback to it without O
travelling on the sameroad morethan once ? B C
(A)8 B)9 (C*) 12 (D) 16

3.2.1=6+6 (anticlockwise) =12 Ans]

There are (p + q) different books on different topics in Mathematics. (p ' q)
If L =The number of ways in which these books are distributed between two students X and Y such
that X get p books and Y gets q books.

M =The number of ways in which these books are distributed between two students X and Y such that one
of them gets p books and another gets q books.

N = The number of ways in which these books are divided into two groups of p books and q books then,
(A)L=M=N (B)L=2M=2N (C*2L=M=2N (D)L=M=2N
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Q.1

[Hint:

Q.2

[Hint:

Q.3

[Hint:

Q.4

Q.5

[Hint:

Q.6

Q.7
Q.8

[Hint:

OnaRailway routefrom Kotato Binathereare 12 stations.A booking clerk isto be deputed for each
of these stations out of 12 candidates of whom five are Marathis, four are Oriyas and therest are
Bengalis. The number of ways of deputing the persons on these stations so that no two Bengali’s serve
on two consecutive stations, is .
(Personsof thesamereligieon arenot to bedistinguished)
B B B
XX XX [X|X[X]|X]|X]

9!
Select 3 gaps = 1°C, = 120 = number of arrangements =120 x 5 =120 x 126 = 15120 Ans]

Let m denotethe number of waysinwhich 4 different books are distributed among 10 persons, each
receiving noneor oneonly and let n denote the number of ways of distributionif thebooksareadl aike.
Then:

(A) m=4n (B) n=4m (C*) m=24n (D) none

m=1C,.4! and n=1°C,]

The number of waysinwhichwecan arrangenladies& n gentlemen at around tableso that 2 ladiesor
2 gentlemen may not Sit next to oneanother is:

(A) (n=1)! (n—2)! (B*) (nY)(n-1)!

(C) (n+)! (n)! (D) none

arrangethem dternately onthecircle]

Thenumber of waysinwhich 10identical apples can bedistributed among 6 children sothat each child
receivesatleast oneappleis:
(A*) 126 (B) 252 (C) 378 (D) noneof these

Thenumber of dl possible sel ectionsof oneor more questionsfrom 10 given questions, each equestion
havingandterndiveis:

(A) 31° (B) 210-1 (C*) 319-1 (D) 21°

1% question can be selected inthreewaysand soon|

Thenumber of waysin which 14 men be partitioned into 6 committeeswheretwo of thecommittees
contain 3men & theotherscontain 2 meneachis:

14! 14! 141 . 14!
) (3)% (21)* (B) (3)% (2)° ©) 41 (3)%. (2n* (B%) (21)°. (3)2. 4l
The number of divisors of the number 21600 is and the sum of these divisors is

[ Ans. 72, 78120 ]

10T & 2 PET studentssitinarow. The number of waysinwhich exactly 31T sudentssit between 2
PET studentis : [Ans.8.2! 10!1=16.10! or 1°C,.3121.8!]
10T students T,, T, ..... T,y canbearranged in 10! ways . Now the number of waysinwhichtwo
PET student can be placed will beequal to thenumber of waysinwhich 3 consecutivell T studentscan
betakeni.e.in 8 waysand can bearranged intwoways = (10!) (8!) (2!) .
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Alternatively 3 IIT student can be selected in 1°C, ways . Now each selection of 3 11T and 2 PET
Studentsin P, T, T, T, P, canbearrangedin (2!) (3!) ways. Call thisbox X. Now thisX and the
remaining & 11T students can bearrangedin 8! ways

= Total ways 1°C,(!)(3!)(81)]

Q.9 Thenumber of waysof choosingacommittee of 2women & 3 menfrom5women & 6 men, if Mr. A
refusesto serve onthe committeeif Mr. Bisamember & Mr. B can only serve, if MissCisthemember
of thecommittee, is:

(A) 60 (B) 84 (C*) 124 (D) none
; Mr. A
Miss C : 2W
[Hint: 5 W< . 6M Mr.B . Committee<
4W AM 3M
() Miss C is taken
(@) Bincluded P A excluded p 4C, .4C, =24

(b) Bexcluded P “C,.°C,=40

(i) Miss C is not taken
P B does not comes ; 4C,.°C;=60 P Total =124
Alt. Total - [A, B, C present + A,B present & C absent + B present & A, C absent]
Alternatively : Casel : Mr.'B' ispresent P 'A' isexcluded & 'C' included
Hence number of ways = 4C,.4C, = 24
Case2 : Mr.'B' isabsent P no constraint
Hence number of ways = °C;.°>C, = 100 Total = 124 ]

Q.10 Six persons A, B, C, D, E and F are to be seated at a circular table . The number of ways
this can be done if A must have either B or C on his right and B must have either C or D
on his right is :

(A) 36 (B) 12 (C) 24 (D*) 18

[Hint : when A has B or C to his right we have AB or AC
when B has C or D to his right we have BC or BD
Thus P we must have ABC or ABD or AC and BD

for D, E, F on a circle number of ways =3!=6
for C, E, F on a circle number of ways =3!=6
for , E, F the number of ways=3!=6P Total =18 ]

Q.11 Thereare2identica whitebals, 3identical red ballsand 4 green ballsof different shades. The number
of waysinwhich they can bearranged inarow so that atleast oneball is separated from the balls of the
samecolour, is:

(A*) 6(7! -4 (B) 7(6!'-4") (C) 8!-5! (D) none

[Hint: % — number of wayswhen balls of the same colour aretogether

= 9 _ 3141 =6(71_4
T 314! = 6(7! N
Q.12 Sameer hasto make atelephone call to hisfriend Harish, Unfortunately he does not remember the 7 digit
phone number. But he remembersthat the first three digits are 635 or 674, the number isodd and thereis
exactly one 9 in the number. The maximum number of trials that Sameer has to make to be successful is

(A) 10,000 (B*) 3402 (C) 3200 (D) 5000
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[Sol.

Q.13

[Hint;

Q.14

[Hint:

There are 2 ways of filling the first 3 digits, either 635 or 674. Of the remaining 4 digits, one hasto be 9 and
the last has to be odd. If the last digit is 9 then there are 9 ways of filling each of the remaining 3 digits. thus
the total number of phone numbers that can be formed are 2 x 93 = 1458,

If the last digit is not 9, then there are only 4 ways of filling the last digit. (one of 1, 3, 5and 7). The 9 could
occur in any of the 3 remaining places and the remaining 2 places can be filled in 9% ways. Thus the total
number of such numbersis: 2 x 4 x 3 x 92=1944 = 1944 + 1458 = 3402 Ans |

Six people are going to sit in arow on abench. A and B are adjacent. C does not want to sit adjacent to D. E
and F can sit anywhere. Number of ways in which these six people can be seated, is

(A) 200 (%) 144 (© 120 g
; Cand D separated ; E and F any where [11-12-2005, 11th (PQRS)]
and E, F can be seated in 3! 2!

no. of gaps are 4 |[ABl |E|F|

C D can be seated in C, - 2!
Total ways 3! - 2! - 4C2- 2! =144 Ans. ]

Boxes numbered 1, 2, 3, 4 and 5 are kept in arow, and they are necessarily to be filled with either ared or a
blue ball, such that no two adjacent boxes can befilled with blue balls. Then how many different arrangements
are possible, given that the balls of a given colour are exactly identical in all respects?

(A)8 (B) 10 (C*) 13 (D) 22
Justify with a tree diagram or
dternatively: 0B = RRRRR @MH=1
1B = IRIR|R|R] (°C,)=5
2B = IRIR|R]| (“C,)=6
3B = IR|IR| (3C;)=1
Total =13 ]

Q.15

[Hint

Q.16

[Sol.

There are 6 boxes numbered 1, 2, ..... 6. Each box is to befilled up either with ared or agreen ball in such a
way that at least 1 box contains a green ball and the boxes containing green balls are consecutive. The total
number of ways in which this can be done, is
(A*) 21 (B) 33 (C) 60 (D) 6
|:| |:| 1] D [] [11-12-2005, PQRS]
B, B, B; By Bs Bg
al six green
5 green
4 green
3 green
2 green
1 green ]
Find the number of 10 digit numbersusing the digits0, 1, 2, ....... 9 without repetition. How many of these are
divisible by 4.
Digit O, 1, 2,........ 8,9

O U WN P

For a number to be divisible by 4 the number formed by last two digits must be divisible by 4 and can be
04, 08, 12, ........ , 96 ; Total of such numbers = 24

Out of these 44 and 88 are to be rejected. (as repetition is not allowed)

Hence accepted number of cases = 22

Out of these number of cases with ‘0" always include 04, 08, 20, 40, 60, 80 (six)

no. of such numbers with such one of these as last two digits = 6 - 8! ..(1)
eg. [><><><><><><><><O4]

no. of other numbers=16-7-7! =14 - 8! w(2)
eg. [><><><><><><><><16]
Total number = 6 - 8! + 14 - 8! = (20) - 8! Ans. ]
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Q.1

[Hint:
Q.2

[Hint:
Q.3

[ Hint:

Q.4

[Hint:

Q.5

Q.6

Q.7

Thecombinatoriad coefficient C(n, r) can not beequa tothe

(A) number of possible subsets of r membersfrom aset of ndistinct members.

(B) number of possible binary messagesof length nwithexactlyr 1's.

(C*) number of non decreasing 2-D pathsfrom thelatticepoint (O, O) to (r, n).

(D) number of ways of selectingr thingsout of n different thingswhen aparticular thingisaways
included plusthe number of ways of selecting 'r' things out of n, when aparticular thingisalways
excluded.

InCitshouldbe(r,n+r) ;(D)"C.=""IC,_,+""!C ] [18-12-2005, 12th & 13th]

Delegates of thefive of the member countries of SAARC decideto hold around table conference.
Thereare5 Indians, 4 Bangladeshis, 4 Pakistanis, 3 Sri Lankansand 3 Nepaes. In how many wayscan
they be seated ? In how many ways can they be seated, if those of the same nationality Sit together ?
SouthAsianAssociation for Regiona Cooperation] [Ans: 18! ; (31)? (413 (5) ]

Given 11 points, of which 5 lie on one circle, other than these 5, no 4 lieon one circle. Then the
maximum number of circlesthat can be drawn so that each containsatleast three of the given pointsis:
(A) 216 (B*) 156 (©) 172 (D) none
5 (One circle)
1<

6 (no. 4 lies on the same circle)
= °C,.%C, +°C, °C, +°C,; + 1 =156 dternatively 'C,-°C,+1 ]
One hundred management studentswho read at | east one of the three business magazinesare surveyed
to study thereadership pattern. It isfound that 80 read Businessindia, 50 read Businessworld, and 30
read Business Today. Five studentsread dl thethree magazines. How many read exactly two magazines?
(A*)50 (B) 10 (C) 95 (D) 25
n(AuBuC)=100 A B
n(A)=80 :n(B)=50 ;n(C)=30

now n(AUBUC)=Y n(A) - > NANB) +n(ANBANC) Q
100=80+50+30- ¥ n(ANB) +5
(BN
D> n(ANB) =65

now n(E)=> NANB) -3n(ANBNC)=65-15=50]

Thenumber of waysof arranging thelettersAAAAA, BBB, CCC, D, EE& Finarow if theletter Care
separated from oneanother is:

121 13! 14!

5131 21 ® 53z © 3312

(A*) 3C, - (D) none

The maximum number of different permutationsof 4 |ettersof theword"EARTHQUAKE" is:
(A) 2910 (B) 2550 (C*) 2190 (D) 2091

How many waysarethereto seat n married couples (n > 3) around atabl e such that men and women
alternate and each women isnot adjacent to her husband. [Ans.ni(n—1)! -=2(n—1)!]
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[Hint:

Q.8

[Hint:

Q.9

Q10,

[Sol.

Q.11

[Hint:

No. of waysof seating n couplesin an aternating manner

e onewomenonemanandsoon......=(n—1)! n!

No. of ways couples can be seated together alwaysis(n—1)! x 2
=nl(n—-1)!-2(n—-1)! Ans. ]

Two classroomsA and B having capacity of 25 and (n-25) seats respectively.A  denotesthe number of
possi bl e seating arrangements of room'A’, when 'n’ students areto be seated in these rooms, starting
fromroom'A’whichistobefilled up full to its capacity.

IfA —A, =25 (*C,;) then'n' equals

(A*)50 (B) 48 (C) 49 (D) 51

"C,. 25! —IC, . 25! = 25! 9°C,, ="'C,, =¥C,,=n-1=49 =n=50 = (A) ]

12 normal dice are thrown once. The number of ways in which each of the values 2, 3, 4,
5and 6 occurs exactly twice is :
[11,22,3,3,44,5,5,6,6 can come in any order ]

(12)! (12)! o @A)
B 6 ®) > 61 ©)

(D) none

1 10identica balsareto bedistributed in 5 different boxeskeptinarow andlabledA, B, C, D and E.

Find the number of waysin which the balls can be distributed in the boxesif no two adjacent boxes
remanempty. [Ans. 771 ways|
Case-1: When no box remainsempty

itisequivaently distributing

10 coinsin 5 beggar

000000V OVO

=9C, =126
5 4

Case-2: Exactly oneisempty

°C, 000000000 =5-°C,=420

6

Case-3: Exactly two remainsempty

(°C, —two adjacent) °C, 0000000 @ O

7

(10-4) x °C,

6x36=216
Case-4: Exactly threeempty. Thereisonly 1 way to select 3 no. two adjacent

Hencel-°C, =9 00000000 ©

%—J

8
Total =771 ways ]

Thedtreetsof acity arearranged likethelines of achessboard . Therearem streetsrunning North to
South & 'n' streetsrunning East toWest . The number of waysinwhich aman cantravel from NW to SE
corner going the shortest possibledistanceis:

(m+n)! (m+n-2)!

(A) ym? + n? (B) {(m-12.(n-2? (C) ol (D*) D! (D!
(m—1) pathsof onekind & (n— 1) pathsof other kind, taken all at atime]
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Q.12

[Hint:

Q.13

[Hint:

Q.14

[Hint:

Q.15

[Hint:

Q.16

Thesum of al numbersgreater than 1000 formed by usingdigits 1, 3,5, 7 no digit being repeated inany
number is:
(A) 72215 (B) 83911 (C*) 106656 (D) 114712

2—;[1357 +7531]]

The number of timesthedigit 3will bewritten whenlisting theintegersfrom 1to 1000is :

(A*) 300 (B) 269 (©) 271 (D) 302

[ T [ ]Athreedigitblock from 000to999 mean 1000 numbers, each number constituting 3 digits.
Hence, totd digit which we havetowriteis3000 . Sincethetotal number of digitsis 10 (0to9) nodigit
isfilled preferentiely.

. ) 3000
= number of timeswewrite3 = 0 =300.

Alternatively : any oneblock can beselectedin C, waysand thedigit 3 can befilledinit. Now the
remaining two blockscan befilledin 9 x 9=81 ways(excludingthedigit 3)

Total waysit canbedone = 3C,.9.9=243

Similarly any two blocks can be selected in 302 ways and the digit 3 can be put in both of them.
Remaining oneblock can befilledin9ways.

Total waysthiscanbedone = 3C,.2.9

Whenall theblocksaretakenwehave 3C,.3

Thusthetotal = (3C,.9%) 1+ (3C,.9)2+3C,.3=300]

The number of waysin which the number 108900 can be resolved as a product of two factorsis

- [Ans. 41]
3x3x3x3+1

108900222.32.52.112=L2X+=41]

Thenumber of non negativeintegral solution of theinequation x +y+z+w<7 is .

find x +y+z+w+t=7=1C,=330] [Ans. 330]

On the normal chess board as shown, I, &I, are two insects which starts moving towards
each other . Each insect moving with the same constant speed . Insect I, can move only to
the right or upward along the lines while the insect I, can move only to the left or downward
along the lines of the chess board . Prove that the total number of ways the two insects can
meet at same point during their trip is equal to

FEHEEEEEE '

OR

> (JEEEREEE

OR

EEEEEEE

L

[ Hint: (5C,.8C,) + (°C, . 8C,) + .... + (8C4 . 5C) = 16C,) = 12870 |

Q.17

How many numbersgretater than 1000 can beformed from thedigits 112340 taken 4 at atime.
[Ans: 159]
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Q.18 Distinct 3digit numbersareformed usingonly thedigits1, 2, 3and 4 with each digit used at most once
ineach number thusformed. Thesum of dl possiblenumberssoformedis
(A*) 6660 (B) 3330 (C) 2220 (D) none
[Hint dl possble=24
6(1+2+3+4)(1L+10+109=6-10- 111 = 6660
reectl or 2 or 3 or 4] [12 & 13t test (09-10-2005)]

Q.19 5hballsaretobeplacedin3boxes. Eachbox canholdal the5balls. Number of waysinwhichtheballs
can be placed so that no box remainsempty;, if :

Column| Columnl|
(A)  balsareidentica but boxesaredifferent P 2
(B)  balsaredifferent but boxesareidentica (Q 25
(C) balsaswel ashoxesareidentica (R 50
(D) balsaswell asboxesareidentical but boxesarekeptinarow ) 6

You may notethat two or more entriesof column | can match with only only entry of column 1.
[Ans.A,D—>S; B—>Q; C—P]
Q.20 Inmathspaper thereisaquestion on "Match the column™ inwhich columnA contains6 entries & each
entry of column A correspondsto exactly one of the 6 entries given in column B written randomly.
2 marks are awarded for each correct matching & 1 mark is deducted from each incorrect matching . A
student having no subjective knowledge decidesto match all the 6 entriesrandomly . The number of
waysinwhich he can answer, to get atleast 25 % marksinthisquestionis :
[ Hint.®C,+°C,.1+°C,. 2= atleast 3 correct = 56 ways]|

Q.21 IfN=2r-1 (2P-1), where2P - lisaprime, thenthesum of thedivisorsof N expressed in terms of
Nisequa to . [Ans.2N ]

[Hint Let 2°P—1=q(prime) = N=2P"1xq
= Sum=(20+21+22+ ...+ 2?7 (°+h)

2-1

Q.22,,,, Tomhas 15 ping-pong ballseach uniquely numbered from 1to 15. Heaso hasared box, a blue box,
and agreen box.

€) How many ways can Tom placethe 15 distinct ball sinto the three boxes so that no box isempty?

(b) Suppose now that Tom has placed 5 ping-pong balls in each box. How many ways can he choose
5 balls from the three boxes so that he chooses at least one from each box?

[Sol.(8) 3" - [3C, +3C,(2¥°-2)=3-3-215+ 3 Ans.

(b) The5 ballscan bechosenether as1, 1, 3 (1 fromabox, 1 from another box, 3 from remaining box) or
asl, 2,2 Thereare3waystosdect as, 1, 3 (takethe 3 ballsfrom red or 3from blue or 3from green).
Thereare3waystosalectas 1, 2, 2. Thus, recaling that the ballsare uniquely numbered, theanswer is

= (zp‘lJ (1+2°P-1)=2°(2P-1)=2N]

3-5C,-°C,-5C,+3-5C,- °C, - °C, I = T By
R B G

= 1500 + 750 1 2 2
1 1 3

= 2250 ]
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Q.23

[ Hint:

Number of waysinwhich 12 identical coinscan bedistributed in 6 different purses, if not morethan 3&
not lessthan 1 coin goesin each purseis

000000 (i) 2coinsineachof 3 purses="°C, (selecting 3 pursesfrom 6 different purses= 20.
remaining

(ii) 2coinsinone+ 1 coinin4purses=°C,.°C, =20

(iii) 2 coinsineach of two purses+ 1 coinin each of two purses="©C, . “C, =90

(iv) 1coinineachof 6 purses=°C =1 or co-efficient of x'2in (x +x2 +x3)°=141

Alternatively : co-efficient of x2in (x +x2+x3)6=141]

Q.24

Q.25

[Hint:

Q.26

[Hint:

Q.27

A drawer isfitted with n compartments and each compartment contains n counter, no two of which
marked dike. Number of combinationswhich can be madewith these countersif no two out of thesame
compartment enter into any combination, is . [Ans.: (n+1)"-1]

Sum of al thenumbersthat can beformedusingall thedigits2, 3, 3,4, 4, 4is:
(A*) 22222200 (B) 11111100 (C) 55555500 (D) 20333280
4x30[x]+3x20[x]+2x10[x] where [x] =1+ 10+ 102+ 10%+ 10* + 10°

6
Total number = FE 60;

4remainsat al the places30times
lly  3remansatdl theplaces20times.
2remansat dl theplaces10times. ]

The number of waysin which we can choose 6 chocolates out of 8 different brandsavailableinthe
marketis

(A*) BC, (B) B¥C, (C) 8° (D) none

consder 8 different brandsto bebeggar and computethedistribution of 6 identical thingsamong 8 people
each receiving none, oneor more. Alternatively find co-efficient of xX8in (1+Xx+x?+ .....0)8]

During thetimesof riots, residents of abuilding decideto guard their building from ground and terrace
level ; oneman posted at each of thefour different sides and onewatching the compound gate. If out of
11 volunteers, 2 suffer from acrophobiaand other 3 wish to watch only the compound gate then the
number of waysin which thewatch teamswhich canbepostedis

[Ans.: 25920]

[ Hint :

Q.28

11 volunteers N

| W Terrace T
3 only on the 8 on the s W_(r —F
compound gate four walls S
I
| [ ]
3 only on ground 6 any where
Compound
gate

one person for the compound gate can be taken in 301 ways and cnabe arranged only in one way
2 positions on the ground can be selected in 402 ways and two people can bearranged in 3! ways
6 persons for the remaining positions can be filled in 6 ! ways.

Hence total = 3C,.4C,.2!.6! = 25920]

Anicecream parlour hasice creamsin eight different varieties. Number of ways of choosing 3ice
creamstaking atleast two ice creamsof the samevariety, is:
(A) 56 (B*) 64 (C) 100 (D) none
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(Assumethat icecreamsof thesamevariety areidentical & availablein unlimited supply)
[Ans.: 1°C,-8C,=120-56=64]

Q.29 Number of cyphersat theendof 202C, . is
(A)0 (B*) 1 (C) 2 (D) 200
(2002)!
02C, =
1001 = (1001)!(1001)!

no. of zerosin (2002)! are
400+ 80 + 16 + 3=499
no. of zeroesin (1001 !)?=2(200 + 40 + 8 + 1) = 498

(2002)!
(10012 ~

[Hint:

Henceno. of zeroesis 1]

Q.30 Thereare 12 books on Algebraand Calculusin our library, the books of the same subject being
different . If the number of sdl ectionseach of which consstsof 3 bookson eachtopicisgreatest thenthe
number of booksof Algebraand Caculusinthelibrary arerespectively:

(A) 3and9 (B) 4and 8 (C) 5and 7 (D*) 6and 6
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