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Exercise /.4

Q1. Evaluate the following:

i 12Cs . 2°0C,; . "Cs
i. '2Cs
Solution:
12
T 31(12-3)!

12X11X10X9!
IXZX1x9! . 220

Hence, 12Cs = 220

ii. 2°C,,

Solution:

20!
171(20-17)!

20xX18x18x17!

17 %K 9

20xX19x18

, = 1140

IXeX1

Hence, 2°0C,7 = 1140

Ht. »Cq

Solution:

T 4 x-4)!
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nin-1j{n-2)(n-3)(n—-4)!
4 (x—-4)!

nin=iIn~2)(n~-3)
Ax3Ix2x]

= —(n(n = D(n - 2)(n - 2))

Hence, "Ca = ﬁ [(n(n -1)(n=2)(n - 2))]

Q2. Find the value of, when

i. "Cs= "Cs . "Cio = 12:!11 . "Ci = "Ce
i "Cs= "Caq
Solution:
"Cs= "C,
5!(:1513 = 4:(:14):
(n=4H)(n=53 _ 3!
(n=5)! 4!
(n-4)(n-S) _ Sx4!
(n~5) 4!
n—4=5
n =54+4=9
Hence. n =9
{ii. "Cyp = :z:!n
Solution:

12x11x10!
G ol
' x 10!
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L
n=12
Hence. n=12
fii. "Cy = nCs
Solution:
"Ci = Cs
n—12=6
n =6+12=18
Hence, n=18

Q3. Find the values of n and r, when

. "Ci=35 and "P; = 210
. ~Cia : G, s MG =3:6:11
i. "C,=35 and P, =210
Solution:

", =35

m(:'_”, = 35

—— =357

P, = 357!
210 = 357!
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r! —;-6
r!t =6
r! =3x2x1
rl = 3!

Put the value of ‘r' in any equation

"Ca =35
n! = 35
3l(n=-r

nin-1{n-2)(n-3)!
31 (n=3)! =35

nn-1)(n-2) =35 x3!
nn-1N)n-2)=35x32x1

nn=1)(n—-2)=5x7x6

nn=1)n-2)=7(7-1)(7-2)
Therefore, by comparnson
n=.y7

Hence, r=3andn=7

i{. “C;y : "C; : MIC = 3:6:11
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(n') n!(n-r)
(r-Dl(n=1)=(r«1)) n!

__ 3
6

(n=1)! ri(gr=1)!i(n-r)! _ 3

(r=1)!|(n-1)=(r-1)}! o ri(n-r)! o

> |

! (n=ry
(n=r)! A n

N lw

A
n-z

n=2ar
And

nC‘ n”Cnl 6:11%

LT ... | B T

ri{n=r)! (r+1)(ne1)=(r+1))!

n' . (r+1)n~-r|! = 6

ri{n-r) (r+1)! 11

n! (r+1)r! - 6

r! (n+l)n! i1
r+1 = 6
n+l 11

Put the value of n in equation

r+1} 6

2r+1 11

11(r+1)=6(2r+1)
1Ir+11=12r+6

12r=11lr=11-6

r=35
S0,
n=2r
=2(5)=10
Hence,
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Q4. How many (a) diagonals and (b) friangles can be formed by joining the
verities of the polygon having:

i 5 sides ii. 8 sides ii. 12 sides

Solution:

i. number of diagonals of sided polygon 3Cz; —5

Hence, number of dicgonals of 5-sided polygon

Number of diagonals of 8-sided polygon

5C; =5

B!
2!'(8-2)!

- Bx7x6! 8

2! 6!

=28—-8=20
Hence. number of dicgonals of 12-sided polygon
= 20

Number of diagonals of 12-sided polygon
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i.

11x11x10!
= — ]2

2xIx10!
= 66—-12 = 54
Hence, number of diagonals of 12-sided polygon

= 54

Number of triangles of 5-sided polygon

Solution:
C3 3{s5-3)
_ OX4x3!
T 31(2x1)
= 10

Hence the number of triangles of side polygon
= 10
Number of tnangles of 8-sided polygon

_ 8 - 8!
=5Cs = 3(8~3)

BxTx6x5!
= — = 56
(I3x2xY)x5!

Hence the number of triangles of 8 side polygon
= 56

Number of tnangles of 12-sided polygon

12!
20 =
Cs 3!(12-3)!
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12x11x10x9!
(IX2ZXx]1)x9!

= 220
Hence. Number of triangles of 12-sided polygon

= 220

Q5. The members of a club are 12 boys and 8 girls. In how many ways can a
committee of 3 boys and 2 girls be formed?

Solution:
Total no. of boys = 12 boys
Total no. of girls = 8 girls
NO. of boys in the committee = 3 boys
Members can be set = 12C3x 8C2
12! 8!

X
31°(12-3)! 2!(8-2)!

l?xll!lﬂxq‘x Ax7x6X!
(3x2x1)x9! (2x1)(6})

= 220 X 28 = 6160 wQys.
Hence, the number of clubs con be formed

= 6160 waQys

Q6. How many committees of 5 members can be chosen from a group of 28
persons when each committee must include 2 particular persons?

Solution:
Total no of persons= 8

Each committee include 2 particular people out of 8
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It means we have to select 3 persons (members) out of 6 persons

Cy = ——

T 31(6-3)!

6EXSx4x3!
. 3!1x3!

6xX5x4
= = 20

Ix2x1}

Hence, the committees od 5 members can be chosen = 20 ways

Q7. In how many ways can hockey team of 11 players be selected out of 15
players? How many of them will include a particular player?

Solution:
Total no of players = 15 players

Select from total number of players = 11 players

15!
11!/(15~11)!

Thus, BC =

ISI4x13IxIZ2Zx)]
11!(4!)

1SXI4x13x12
4Xx3Ix2x1

= 1365 waQys

Hence, N0 ways can be selected

= 1365 waQys
Let one particular player in every team

Then

Total members = 15 -1 = 14 players
Team members =11 -1 = 10 players

Thus

14!
10/(14-10)!

“Cruo =
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14xX13x12x11x101
10! x4!

14xiI3x12x1)
Ax3Ix2Xx]

= 1365 ways

Hence, no ways can be selected

= 1365 waQys

Q8. Show that: '¢C,, + '¢C o= "Cyp,

Solution:

L.H.S 6C 1y + '¢C 0

16 3 16!
117(16~11)! 10I(16~10)!

16! 1 :
LU R _]
1061111 6

16! |6+11

106!

66
__ 16! In]
106! 166

17?
10!5111'x6

17t
(11110))xX(6X5!)

17! 17!

116! 111(17-11)!

= VCn=R.H.S
Hence, proved

16C 1 + 18C o= 7C

QY. There are 8 men and 10 women members of a club. How many commitiees
of them can be formed, having:

i. 4 women ii. Atthe most4 women
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iii. atleast4 women ?
Solution:
i.
Totalmen =8men
Total women = 10 women
4 men are selected in 7 member committees

Thus,

8! 10!
8Ci3+'°Cq = X

3(8~3)! T 4!(10~4)!

BX7xX6xS! v, 10X9X8XTX6!
(3x2x1)(5)) (4x3x2x1)x%6!

=8X7%10 %73

= 11760
Hence. committees can be formed

= 11760 ways

ii. Atthe most4 women

Solution:

He committee should have following combination (no women, 7 men)
(1 women, 6 men), (2 women, S men)
(3 women, 4 men), (4 women, 3 men)

=CCr+10C )+ (BCe +'0C,) ) + (5Cs + '0C2 ) + (°Cq + 10C3) +
(BC3 + 10C4 )

8! 10'] I ID'] I lD'] I w'] [ to'
7'1' 10!0! 6!2! 91! 5'3' 8!2! 4'14! 713! 3!5! 6'4
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10xX8BX7 10x9 Bx7TxX6 10x9x8 BXT7TX6XS5
+ + + + —
2x1 2%x1 Ix2x1 IxX2X1 4X3Ix2x1

= 10 + 280 + 2520 + 8400 + 11760 = 22968

Hence committee can formed = 22968 ways

iii. Atleast 4 women

Solution:

The committee should have following combinations.
(4 women, 3 men), (S women, 2 men)
(6 women, 3 men), (7 women, 0O men)

= (10C4 +8C3 ) + (19Cs +8C2 ) + ('9Cs +8C1 ) + (10C; +#Cs)

10! 8! 10! 8!

e S i s Y

416! Foit 317! 0lg!

10! 8! 10! 8!

46 251 SIS! 612

wa‘)xax?xbxl 3x7x(,x5x1l [10x9xax7x6x1 ». 8!)-:7:-:6!]

GXIXZIHXYIXH! (3%2x1) SX4x3Ix2x! 6!(2x1)
|10x9x8x7x6x1! 8'7 [le‘)xBx?! » ll
(X 3IxX2%1)6X! 7! (3xX2x1)7!

[I0X3Xx7x8x7 +2X9x2x7x4x7 +[10x3x7x8 +[S5x3x8

= 11760 + 7056 + 1680 + 120 = 20616

Hence committee can form = 20616 ways

Q10. Prove that "C, + "C,.,="IC,
Solution:

LHS =0 #0800

n! n!

ri(n-r)! (r=1)l(n-=r+1)!

= Fmoemle * e
-{r-l)!(n-r]! r n=rel
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. n!intr)
. (r<Dirx(ner)(in-r+l)

(n+1)!
riin+l1-r)!

Ll

R.H.S

Hence proved

NCr + "Cra=mIC
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