


PERMUTATION AND COMBINATION

EXERCISE -2

Part # I : Multiple Choice

3.

11.

12.

Total number of required possibilities
5C,.8C,+3C, . 8C+5C, . 8Cy . 3Cy
=3C,;.8C,+5C, . 8C,+3C, =13C,,-°C, =276

200!

¢, e, c,...2C,
~ 2 100!

101.102.103.....200
2100

(22

1.2.3.4.5.6.7.8....200
2' 100!

and

(1.3.5.7....199)(2.4.6.8......200)
- 2'% 100!

(1.3.5.....199).2'™ .100!

219 100! =1.3.5.199

X, tX,+X,+Xx,<n
= x1+x2+x3+x4+y:n '
(where y is known as pseudo variable)
Total no. of required solution is ="**"'C_
— nt4 - n+4
= "™C, or C,
12!
51.31.2!

new there all 13 place where ‘i’ can be placed 1*C,
Hence required number of ways is

We have arrange all the letter except ‘ccc’ is

12 N 13!
“s3 G
Here givenno. be 1,2,3,......... n

Let common difference =r

Total way of selection = (1, 1 +r, 1+2r),
(2,2+r1,2+2r),..(n—2r,n—r, n)

Total numbers are = (n — 2r)

Herer . =1 and r =(m-1)2

Case- I When n is odd

(n-=1) ..
roo= T & total no. of selection is
.- z(n—lj(nﬂj
- (n—2r):n(n_1)_ 2 2
r=1 2 2

14.

17.

19.

(5

Case - Il when n is even = r =

X

n—2
2

so total no. selection is

n—-2)\n
_(nizi/z( _2)_n(n—2) 2( 5 jZ
= n-2r 7—2 ——2

r=1

()
2 2 4

Total no. of visits that a teacher goes is = **C,

(selection of 5 different kids each time & teacher goes
every time)

Number of visits of a boy = select one particular boy &
4 fromrest 24 =*C,

So extra visits of a teacher from a boy is

=25C _2%C = 2%C
5 4 5

Number of ways he can fail is either one or two, three
or four subject then total of ways.
4C, +4C, +4C, +4C, =241
Total number of required quadrilateral
TCy+7C;x3C +7C, 3G,
Tx6x5x4 Tx6x5 Tx6 5x4
= + S+ X
Ix2x3x4 1x2x3 Ix2 1x2
=35+175+210=420=27p,

Part #I1 : Assertion & Reason

3.

5.

Statement -1: Two circles intersect in 2 points.
Maximum number of points of intersection
=2 x number of selections of two circles from § circles.
=2x3C,=2x28=56

Statement -2: 4 lines intersect each other in “C, = 6 points.

4 circles intersect each other in 2 x *C, = 12 points.

Further, one lines and one circle intersect in two points.
So, 4 lines will intersect four circles in 32 points.

Maximum number of points =6 + 12+ 32 = 50.

X, X, X, X,=2x5x7x11 = N=4*
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PERMUTATION AND COMBINATION

1.

EXERCISE - 4
Subjective Type

Selecting 3 horses out of ABC A'B'C' is 6C3 ways
When AA' is always selected among (ABC A'B'C")

Remaining (BB'CC') can be selected in *C , ways similarly,

when BB' and CC'is selected

Undesirable ways will be (*C,) x 3
using, total ways—undesirable ways
= desired ways we get

(°C, - (*C))3) — This is selection of 3 horses among

(ABCA'B'C') under given condition.
Remaining 3 can be selected in '°C ways.
Hence, desired ways will be [°C, —*C, x 3]'%C, =792

Method IT : Select one horse each fromAA', BB'and CC'
hence *C, x ?C, x *C, ways. Now select 3 horses from

remaining 10 horses in '°C, ways.
— 10 2 2 2
Total ways ='°C, x *C x*C x*C,

Total no. of M are =1 Total no. of  are =4

Total no. of P are =2 Total no. of Sare=4

First we arrange all the words other than I's are

7! Tx6x5

=122 05
2141 1x2

Now, there are 8 places which can be fulfilled by I's i.e.

the number of ways is *C,
105x8x7x6x5

Ix2x3x4
=105 x70=7350

Total required no. = 105 x *C, =

point (say p).

Step-2": Now select another 2 lines in "2C , ways, to get

another point (say Q)

Step-3™: When P and Q are joined we get a fresh line.

T
<A

X Q
» Freshline

But when we select P first then Q and Q first then P we

get same line.

"C,x "2C
.. —2—2 Fresh lines

Step 1% : Select 2 lines out of n lines in "C ways to get a

First we select n grand children from 2n grand children
is 2nC,
Now  arrangement of both group is n! X n!
Now  Restall (m+ 1) place where we occupy the
grandfather and m sons but grandfather refuse the
sit to either side of grand children so the out of m — 1
seat one seat can be selected

Now  required number of sitting in

C xn!xn!xm=DC m!

12n

nixn!

xn!xn!x®@DC m!=2n! . m!. (m-1)

Number of ways of distributing 200 objects into 20
groups each containing 10 objects

2000 200!
T 0™ 200" YT 10)* 191

which must be an integer.

(i) Total ways=10!

undesirable cases : when 2 Americans are together (A A.,)
or two British are together (B B,) or two Chinese are
together (C,C,)

we plot them on Venn diagram :

B,B,

%

we use,
n(AA,UBB,UCC)
=n(AA)+nB B, + n(CC,)-n[(AA)u(BB,]
-n[(B,B)uU(CC)]-n[(CC)uU(AA)]
+n[(AA)N(BB)N(CC)]
where n(A A,) denotes — when 2 Americans
are together = 9! 2! correspondingly for B B,&C C,
n[(A A, U (B B,)] denotes when 2 Americans and 2
Britishmen are together
=81 x21x2!
correspondingly same for others.
n[(A A,)) N (BB, N (C,C))] denotes when 2 Americans,
2 Britishmen and 2 Chinese are together
=71x21x21x2!1=86
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PERMUTATION AND COMBINATION

15.

16.

19.

(b)

21.

2 clerks who prefer Bombay are to be sent to
2 different companies in Bombay, and Out of remaining 5
clerks (excluding 3 clerks who prefer for outside) 2 clerks
are chosen in °C, ways.

Now these 4 can be sent to 2 different companies into 2
groups of 2 each in *C, ways

= °C,x*C,

Now for outside companies we have 6 clerks remaining
we select them as (2 for each company)

5C,x*C,x°C,
Desired ways = (°C, x *C,) (°C, x *C, x *C)) = 5400 ways.

Total students n(A wBUC)=100

Students reading Business India = n(A) = 80
Students reading Business World = n(B) =50
Students reading Business Today = n(C) = 30

Students reading all the three magazines =n(ANBNC)=5

Hence students reading exactly two magazines
=n(A)+nB)+n(C)- n(AUBUC) -2xn(ANBNC)
=80+50+30-100-2%x5=50

(a) Selection of r things out of n +1 different things
= Selection of r things out of n +1 different things, when
a particular thing is excluded + a particular thing is
included.

Selection of r things out of not m + n different Things
can be made by selecting x thing from m and y thing
from such thatx +y =r

& %y)=(0,1),(1,r1—1),(2,r-2), c..(r, 0)

Step 1*': Arrange 5 boys in 5! ways

Step 2™ : Select 2 gaps from 6 gaps for 4 girls
(2 girls for each gap) in 6C2 ways.

Step 3" : Select 2 girls to sit in one of the gaps and other
2 in remaining selected gaps = 4C2 ways

Step 4 : Arrange 1%, 2 girls in 2! and other 2 in 2! ways
Hence, total ways — 5! x °C < *C, x 2 x2=43200

22.

@

Ordered pair = total - (A U B=X)=4"—-3"

Subsets of X = 2" will not repeat in both but here the

whole set X has not been taken

So subsets of x which are not repeated (2" — 1)

@4"-3H-2"-1
2

Hence unordered pair = +(2"-1)

. Total No. of bowlers =6

Now,

If 4 bowlers are including the no. of ways
selecting 11 players out of 15 players
=°C,x°C,=15x36=540

(ii) If 5 bowlers are selected =°C, x°C, =6 x 84 = 504
(iii) If all 6 bowlers are selected = °C_ x°C,=1x 126 =126

25.

Hence total no. of ways =540+ 504 +126=1170

1980=2%2.32.5 .11,
number of divisiors of 1980 =36
(i) 3.32=18
sum=11.(1+2+22)
(14+3+3)
.(1+5)
(i) 3.2+1.1.2=8
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PERMUTATION AND COMBINATION

Part #II : IIT-JEE ADVANCED

4. x+y<2l
x+y<20
x+y<18 (x>0 & y>0)
Introducing new variable t

xty+t=18

Now dividing 18 identical tings among 3 ersons.

18+3 -1

=1813-1C = B=——= =
3-1

[18 [3-1

5. Total number of ways of distributing n*> objects into n

groups, each containing n objects

@) @)

- @'l @)

(Since number of ways are always integer)

= integer

7. Since,r, s, t are prime numbers.
Selection of p and q are as under

p q number of ways
rf 2 1 way

r! r 1 way

r O, 1!, r? 3 ways

.. Total number of ways to selectr =5
s? s? 1 way

s! s? 1 way

s? s? 1 way

s3 st 1 way

s* % sl 8%, 8% s 5 ways

Total number of ways to select s =9.
Similarly total number of ways to select t
= 5 number of ways =5 x 9 x 5 =225,

11. (D)
Case- I : The number of elements in the pairs can be
1,1;1,2;1,3,;2,2

4 2
='c,+"c, x’c, +'c, xC, + %:25
Case- Il : Number of pairs with ¢ as one of subsets
=2'=16
.. Total pairs = 25 + 16 = 41

12 Ballscanbedistributed as 1, 1,3 or 1, 2, 2 to each person.

When 1, 1, 3 balls are distributed to each person, then
total number of ways :
!
= 5—1—3 1=60
1rir3r 2!
When 1, 2, 2 balls are distributed to each person, then
total number of ways :
51 1

= .—.31=90
11212121

total = 60 + 90 = 150
Paragraph for Question 13 and 14 : For a,
The first digit should be 1
For b,

Y 40 194!

(n-2 Places)
Last digit is 1. so b, is equal to number of ways of
a,  (i.e. remaining (n — 1) places)
b, = a,,
For ¢,
Last digit is 0 so second last digit must be 1
So ¢, = a,,
b, + ¢, = a,
So a, = a,; + a,,

Similarly b,=b,_; + b,

13. (B)
a=1,a,=2
So a;=3, a=5a=38
= bs=as;=38
14. (A
a =a,; ta,,
putn =17

a;= a6+ as (A) is correct

Ch= Cpy + Cno

So put n = 17

Ci7=Cis T Cis (B) is incorrect
b,= b, + bys

putn =17

b;; = b + bys (C) is incorrect

a7 = a5 + a5

while (D) says a;;=a;s + a;5s (D) is incorrect
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PERMUTATION AND COMBINATION

10.

11.

12.

CTTTT]

There are 2M, 2T, 2Aand 1 H, E, I, C, S

First find the number of ways if odd’s no. position
place be filled is °p, = 60

Now Case I Ifeven place words is same i.e no.
of ways =3

Case Il Ifeven place words is different i.e no. of
ways =’c, x 2! =6

Hence total no. of arragment is 60 x (3 +6) =540

First find no. of ‘2’ at the end of (125)! is

S EIEEHENE NS

=62+31+15+7+3+1+0=119
Find the number of °5” at the end of (125)!

NCINENE
1S 5 52 53 + o

=25+5+1=31

Hence no. of zero is 31 14.

(B) Total no. of signals can made by each arm
= 10 so total number of different signals can be
formed =10'"-1
(here — 1 is because if all arms are at the
position of rest, then no signal will pass away)

© [T ]1]] Ny

BN

51 51
71 =60 2121 30

Total number of arrangement = 90
(D) Let number of player is n

then total number of games is "c, = 5050
= n=101

Here the sum of the numbers are vanishes of six
cards i.e

Case | : If selected 3 cards each of number —1 or 1 16.

6!

i.e The number of arrangement = 3131 - 20

Case Il : If selected 2 cards each ofno. -1, 0 or 1 i.e

6!
212121

number of arrangement = =90

Case III : If selected one card each of number —1
and 1 and 4 cards of no. 0.

y 6!
so no. of arrangement is s - 30
Case IV : If all cards selected fram the no. 0
6!
So no. of arrangement is o =1
Hence total no. of arrangement is
20+90+30+1 =141
A)
two 2’s five 1’s
two 2’s four 1’s one 3
two 2’s three 1°s two 3’s
two 2’s two 1’s three 3’s
two 2’s onel four 3’s
two 2’s five 3’s
! ! !
—2[ 7! + 7 + 7! j—672
2150 2141 21 312!
D)

D P M L can be arranged in 4! ways & the two
gaps out of 5 gaps can be selected in °C, ways.
{AAand EE} or {AE and AE} canbe placed in 6
ways.

Total= 41.°C,.6=1440

(A,D)
All AAAAA BBB D EEF can be arranged in
12!
513121
Between the gaps C can be arranged in °C, ways
12!
5!x 31x 2!

ways

Total ways = °C, x

Number of ways

= without considering separation of C — in which

all C's are together — in which exactly two C's are
5t 13! - 12! Be

5131221 5!312!

together = 5131 )

D)
14
If 3730 =0

0<ii o
—+— <
= =37 50
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PERMUTATION AND COMBINATION

2

— N

15

2.

(]

2

1 (9x10j2+9x10x19 -
30 2 6 -7

(A)—=>(r); (B)=>(s);(C) > () s D) —>(p)

2 12,92 2
{0+2+ ........ +9) - +2-h~+9)+02+22+m+9ﬁ}

(A) Select mout of n="C_|
number of ways of arranging in
increasing order = 1
Hence °C
(B) A monkey has m choice
MAPNAIN _ on
n times
© Arrange (m —1) green balls then out of
m gaps select n positions for red balls
and arrange red balls=1."C_ .1
= mC
(D) PAR¥BO _ m
m times
(B)

Since there are 5 even places and 3 pairs of re-
peated letters therefore at least one of these must
be at an odd place.

11!

the number of ways = 12121

A)
Make a bundle of both M's and another bundle
of T's. Then except A's we have 5 letters remain-
ing so M's, T's and the letters except A's can be
arranged in 7 | ways

total number of arrangements =7 ! x *C,

A

Consonants can be placed in 2 ways

21
Then there are 8 places and 4 vowels

71 41
2121

Number of ways =

24.

1.

— DN
MY |

26.

D)
3 1 1 = -8
2 2 1 = (G
: 3C,+3C, =6
(B)
5!
3 ! ! N 3o 0
5!
2 2 ! = oo P
10+15=25
(A)
3 1 1 = 1
2 2 1 = 1
1+1=2
(B)
Sincen=4
Number of matched arrangements
R O
4150 s
(A)
n=3
Number of matched arrangements
6!
T 3141
6!
Total number of arrangements = 3131
. 1
probability = 7
(B)
Since first pair is matched and it can be done
in 1 way

for mismatched pairs n =4
Number of mismatched pairs = *C
Here, we note the following.
1. Adoor will open if it face odd no of changes.
2. No. of changes faced by any door will be equal
to no. of factors of the door no.
3. So only those door will open, whose number is

perfect square so ans is [JH],
[where [ ] denotes the G.I.F.]
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