COMBINATIONS

Simplify:

'Cc,=F_-1l°c,= ¢ *’c, =70  |"C, =66
2 2!(?__2)[ 1 -+ 1

I

12 n ~ n'I ~ nc n! nC, = n!

( 4 ) = 4‘q5 Cn —-O———'" n' l 1 “{ﬂ-l)' 1 (——-—n-')!(n-(l-'))
n —=n — =N

50 Cn:— | SOJ\CI _h (Srov\cnq: n

3 In how many ways can three books be selected from eight different books?

(S
C, =56
4 How many different hands of five cards can be dealt from a standard pack of 52 playing cards?
52
Co =2,598,960

6 The number of ways of picking six numbers from 45 numbers is:
[‘j sC B “p, C 6x“C, D 6x"P,

6
7 In how many ways can a set of two cooks and three waiters be selected from five cooks and four waiters?

SCZ X 4C3 — 4’0

9 In how many ways can a committee of four teachers and five parents be formed from eight teachers and seven
parents?

gcz, X -*C’b‘ = ” 10

10 From eight lawyers, seven clerks and five judges, how many different groups could be formed that contain
five lawyers, four clerks and three judges? Indicate whether each answer is correct or incorrect.

@ *c, (b *P,x’P,x°P, @ *c,x’C,x°C, (d) 19600

11 In how many ways can eight different rabbits be divided into a group of five and a group of three?

‘C, = 96
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12 A committee of six is selected from ten people, of whom A and B are two. How many committees can
be formed:

(@) containing both A and B
U o w0

‘ e
@g.ﬁmfm&&d Hon elRon Ror | A induded L5
OR| A exduded “Ce

&
TotAL S+ (st Cs =140

(b) excluding A if B is included?

L,@;g B induded | Hon A ia exdided | o C

13 In how many ways can three cards be selected from a standard pack of 52 playing cards if:
(@) at least one selected card is an Ace (b) no more than one selected card is an Ace?

)%, _*, = 4804
AH‘ew\%we mﬁj& 4x4§i + Cox C + b — LSIL+ 188 + 4 =4y

% 4, - 2100

14 In how many ways can a team of three runners and four hurdlers be chosen from six runners and seven
hurdlers?

5@3 )(?C# - #00

15 A committee of seven politicians is chosen from ten Liberal members, eight Labor members and
five independents. In how many ways can this be done to include exactly one independent, at least three
Liberal members and at least one Labor member?

5 doioa ot ndepesdent, How eifix
O3y wd 3 A8 . '°C3 X 50 . = 6320

880
6’(/ _ 2,016

R G 5 Lp ad | AS: Cox o220
TOTAL Mélé

2 T
e fimea § o oow fn W
¢ N=§&xl4gl6 = F3,080
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16 A team of 11 is chosen from 15 cricketers. Five of the 15 cricketers are bowlers only, two are wicketkeepers
only and the rest are batters only. How many possible teams can be chosen that contain:

(a) four bowlers, one wicketkeeper and six batters
(b) at least four bowlers and at least one wicketkeeper?

a} b-cl, X ZC| X 8(/6 = Z.QOZ . ¢

5} | vickotRaper , % bowkhes - Zc,x 5(4/’(&(/6 =180

b fmen | 5 bowkmas Gy X Cex Cs =112

- [ [ C <%~ 180
oW &ﬁ\"ﬁu{’m} b Dowles = C/zx 5_‘/ 85'—

im&«f&“f“ 5 boules = (5 % Cs % Ty = TO

wh /
ToTAL £47

17 From seven teachers and five students, a committee of seven is formed. How many different committees can
be selected if teachers and students are both represented and the teachers are in a majority?

The @l be: 4 tadew . C, x§C3=350
R 5 Tadus Cgy x Co= 210

—

KA
R £ loade ?C/éx(/,szbg
TorAL. 595

18 From four oranges, three bananas and two apples, how many selections of five pieces of fruit can be made,
taking at least one of each kind?

‘E\TH‘EK ZO."&A/ , BM\M& /ZOVuMzaA: ZZCL X :c| )(‘4(,2_: ’8

OK ZO\‘IVnA/ ZW/ lOfa)?fl: C/L X%L)(4C| = ’2.

Z bw‘w ZO :ZC X C/p_ XC :56

OR lc\“ﬂw/ ) o o Y
R WP@,MMM/SW?A:CJC.% 3=

b Q
R [yl 3 barwnas | | orarg e Cax G
Total 98
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10

?
20 In how many ways can a jury of twelve people be chosen from ten women and seven men so that there are at
least six women and not more than four men?

Emek 4MAY «Ty = 1575
R 3M, W s x'Cy= 350
6 2H, 10w o x Co = 2

ToTAL )ﬂ 46

21 In how many ways cana group of three or more be selected from nine?

C, + C, +Cs +C, 46/1+C8+(’°'
_gL o+ 126 + 126 +84 + 36+ 4 T

6
46 3w Fw 6 G

22 In how many ways can a committee of three women and four girls be chosen from seven women and six girls
so that if the eldest woman is serving on the committee then the youngest glrl is not?

T I'RL LQMWUWM n o e comwlbtee C/Lx C4 ?5
1) e oldedt wowan (s WO on fo comife ‘C.xC, = 300

ToTAL DF5
3 C Z

23 How many (a) selections or (b) arrangements, consisting of three consonants and two vowels, can be made
from eight different consonants and four different vowels?

Yéc, x'C, - 336 L) 336 « 51"! = 40,320
e order walfeso.
4P M

24 In how many ways can four Physics books and three Mathematics books be arranged on a shelf if a selection

is made from six different Physics books and five different Mathematics books? In how many of these
arrangements afg all the Physics books next to Jsch other?

P sn
a}"ca x"”cj « # _ #5600
Ro ordea mates

)C CHM ¢ b x 3| = 8640D

‘[ (i A'W G@ MR booka
W bod brifion. f 1at Flyrics bockt
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26 2P S &
25 In how many ways can three glasses and two plates be arranged in a row if a selection is made from five different

glasses and four dgferent plates? In how many of these arrangements does a glass occupy the middle position?

9%, «'C, x 8 =F200 L)Cx4cx3x4’ 4,320

ordor Wmattews 3 o rda J

26 How many words (i.e. any arrangements of letters) containing three consonants and two vowels can be formed
from the letters of the word PROMISE?

4C O, x5! = 1460

27 If, "C6="C‘, find the value of n. we, &MO\U m c n-r
0 r=6 owd N-V=4
Yon=6-4 s =10

28 In how many ways can nine books be distributed among a teacher, a parent and a child, if the teacher receives
four, the parent three and the child two?

qu, ) 5(/3 < C, = 1,260

29 In how many ways can exght different toys be divided into two unequal groups?

el - 7 and | C;—B
R 6 ad2 cé— 2% ToTAL - 92

R Hawdd Cs=056

30 In how many ways can eight basketball players be divided into four groups of two?
8 4 4 2 . e
(Cz «C, x CGax G| 2 4] =105
No ordex (;GL R 4 3"”“?”]
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31 In how many ways can n objects be shared between two people? (‘Shared’ means that each person gets
at least one.)

{dobﬁm&w&w or oxcloded. -
So Lx2xlomx) | | =22

M Hoaweh

32 From the definition of "C,, prove each of the following:
a) ncr'l_ncr+1 = n+1Cr+1

LHS = _n! + | .
rl(n-r) (r+1)! [n—/w)]!

s ol Gw) ¢ o nb(n=r)
()l (n-0)! (r+1)] (n-1)!

nl (r+) + nl(n-r)

— nl + n!
fl-obl (0] (n-r-1)

LHS —
(r+D)] (n-r)!
s nl [rei+n-r]
(r+D] (n=-r)!

LHs _ nl (n+1)
(r+1) ] (n-r)

ks - (n+D)!
(r+1)] [n+|—r_;]_l
LHS - (n+1)! - "”CM

(r41)l [(04) —(r+)]]
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32 From the definition of "C,, prove each of the following:
b) "C,+2 x"C,;+"C,., ="*C,
s = _nt + 2 _n! + _nl
(r-r)! ! () n-t-0]1 (2] [n-(-2)]

LHS = n! + 2 nlr + n! rlr=1)
(o)l r)  rl[p-r+0dl 1 [n-r+2]]

nl(n—r+l)(n—r‘+2) + 2! r(n-r+2) + n-’_f(f—W ’
[n_r+zjl r] -l [n-r+2]] rl [n-r+2)!

[/n—m)(ﬂ-wz) F2r(n-r+2) + r(r-()]

LKS -

M |
[-r+2]l T
1S = nl [nz,;%+zn_/ﬁ+}/,;4+n/+z
el + 2 n—-%z +%+/f[/J

ms. nl [n+3n+2]
[(n+z)—r]l r!

HS = _ 1! [+ )(n+2)

-

[(IH'Z) )l .
LIS = (MZ.)'. _ CP
fae2) -1 ¢!
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33 The ratio of the number of combinations of (2n + 2) different objects taken n at a time to the number of
combinations of (2n - 2) different objects taken n at a time is 99:7. Find the value of n.

2n+2 (2n+2)! .(;n+2)!
Co  Wwd-nd]  _ [re2]l
zn—z.c (2n-2)! (2n-2)!
n! [(2n-2) -n]! [n-2]

ln—z

e mzﬂ@m @H
- () )

Z"J’ZC Zn+2_ (ZM—I /ZV\ (4"_)
Zh—lC - [yu-z) (VH—I)(V?H )

a2 M(l“' Z// « (2n-1)
Z—:-z“é""z (n+L (y/) // x (n-1)

w2 fy(2n41) on-1) 99
e (n42) (D) 7
LL(ZV\M(ZV\—O <3 =19« (n+2) (n=1)
LoxF x (bn*=1) = ?Cf(nﬂ—n—?,)
- (NS wa fion
a= |3n2 — 390+ 170 =0 padiafe.

A = 99— x [Fox13= 1961 = 2 s two b

nl" 9‘1—3| 34 [/\u.[gml)& al (I'A ALDf" an (MEZ}A
* f= Y431 _ 5 ONLy pasble
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