PERMUTATIONS

Simplify
5P3=____——.5,' :‘2—! 4|:’2=_l’_'.!_ :ﬂ 9P1=_ﬂ—"- 11!_ Py = _’ﬂ__;l_(_)_, "Py= nl
[5-2) 2] (k-2 2] (3-)!  &! (lo-io)! o! (n-4)!
=£0 =1 = 9 =10/
51= |20 L o _0xq |- nln-)
=10

3 How many different arrangements can be made using three of the letters of the word SUNDAY?
o ~ / 6v
6 eo,ﬂusl No Fepthhm/ m b s P3 = kg,[ i 5’ _ (20
(6-3)) 3!

4 In how many different ways can five people be arranged in a row? 5 l l Z
A 20 B 6 [Cl120 D72 . =120

6 How many different arrangements of the letters of the word MINOR are possible if:
(a) the two vowels are next to each other (b) the first and last letters are consonants?

if we P«J’ o vowtl im He lat P&tﬂ./ |t Rem : 3 bl by Thaw 2 robikhe
&m we Roow thaf Ha offer vouel ga @ﬁn o ???M fohl) ,

r 2d, fhea 31 oo the comvomanhy (S | 1 gy Ho w..,;..‘m‘,‘:; Qe
séo 2x 3! Wwﬁmw » ﬁn °EM°+aL%;M 2,3 4
Ho 204 ploct, 304 Race, 4 ploce , 40 Gx)x3l =48 S 6x3! - 36

10 Five different magazines and four different books are arranged in a row with the books standing together.
Indicate whether each statement below is a correct or incorrect step in the calculation of the total number of

arrangements.

(@) 5!x5! @;6!x4! © o @ li72s0
It Mrwdunﬁa 6(5\_ o b books - Thow the Lt book m@emrmﬁhlibG

TRow 51 povable “armagonsats [ maxxm/m()(4-.')(5.’:”280[/505)(4’1

13 How many numbers greater than 4000 can be formed using the digits 3, 5, 7, 8, 9 if repetition is not allowed?

11“ s e Bt éﬂ% l,mg;f (not 3) Wou L 23 x 2

/304‘)(2[1-:(:’6
;igé,_g* . 5] pomibiibies

Qo bkl 96+ 51 =216.
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15 In how many ways can five different Mathematics books, four different Physics books and two different
Chemistry books be arranged on a shelf if the books in each subject must be together?

5 (/Qolm/.) Q(]/B\.\l)dﬁd‘ 6\,‘({{::. lM" 3’!00]0/‘('&9&2. {'&u\g{ 80

TKM/ eo.& m\)ée_d’/ g L@L W Ca.ﬁafao 4"(’

So w tohl 3 x 4] 15!12.‘ - 34560 posbilition.

16 In how many ways can three doctors, three nurses and three patients be arranged in a row if the three patients
must be together?

m 1o of He 3 Pm«m Con be in ponton | fo F. Thow 3

T?@l 6' Pm@Qo, W gaxff?o,&ocfcrs ond  nrurSes,
So v fo,('a.Q/ 4)(5')(6{ —_-30/240 Po&iért@lfCu

19 A car holds three people in the front seat and four in the back seat. In how many ways can seven people be
seated in the car if two particular people must sit in the back seat and one particular person is the driver?

m&muméeaww%mwtm lcmin@.
Thoa, &WLzPeor&wMQ@f&%g&wsnwf

Tﬁu/ e the Cust 4- Lx3x2 x| = 4—’ FO’&\E‘\QL"(ZA
So i ol Dxl!| =288 Pm;b&&ku.

20 If°P,=120, find the value of . ’
6 _110 m (6-r)l=6! _FW0_6=3.

& —_n) ’ 20 120

o we mud Poe 6-r=3 o =3

23 A father, a mother and six children stand in a ring. In how many ways can they be arranged if the father and
the mother do not stand together?

Ona Ha muw Ras been pr.mA oo ovre SFﬁmExQ.,huC o e dod .
Ton 61 fo o Ailtion

So w bt , §x 61 = 3600 posibilities.
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25 The ratio of the number of arrangements of (2n + 2) different objects taken » at a time to the number of
arrangements of 2n different objects taken n at a time is 14:5. Find the value of 1.

A TR TP

wp 5 sy )] gk ()
M;{ZM?_) —n)! [ZV\ —n]!
5. (D)) 14 (2]
A (n+2) (n+1) x M1 /n/

=> 5:<ZM [ZHI): [ <= lO[ZmH):N/-(HZ\
("‘“LZ)M G=> (Lo_)q)n _18-10=18

26 IfznpnzsXzn-lpn_l,ﬁndthevalueofn. ,—___,———\ G=D 6Vl = 18 2o | n :3
q=> (2n)! =0 (2n-l l
n! [:(Zv\—ﬂ -—{V\—"ﬂ.’
PO ) SRt -3 o ln=8 Ao n=*h
n! n!
L4
27 Prove from the formula for "P, that: "“Prz"Pr+ e We @tM‘- &W KH

s e confler.
RHS = nl o4 x 0l o e

[n-r)! [n - (r-0)!

l
l ] Coplenerd) 4 or ok 0
» n, kT % . TR i SR S
e (n_r)( ({\-—-Y‘—l—l)! (Y\—I‘-HH [7’1-"‘4—[)‘,
RUS (n+l)h! ~pFn! frnl _ (VH—I)!
: (h-r+) ] (n+i-r)]
So RHS < (n+)] = "PZ LHs. paowen

[(nH) = r_] ,’
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28 Show that:"P =""P +2rx"P_ +r(r—1)x"7°P _, W& Aok o RHS waLcQ i Ha

RHS = (n-2)! 3o D {V\—Z}! &0 lr-1) % fh-2) madt w&;ﬂu

[(n-2) ~r]] [{n-l)—[r—l):)l, [(n—z)—{r-z):)_l
g = (Dl 4z (DD r(e-)x (n-2)!
(h-r -2)! (n-r-D! (n-r)!
oy T(-Pla-r=1)+ 2rn-r) + rir-1)
ras - 1 = \: (n-r)!

RRS - [V\—Z)l [n1%~n—%+//y/+%%}y/7q
(n-r)l

RUS = (n-2)1 [nh n]
(n=r)]

RHS = Lw'-zﬂﬁ’( n )({V\"'l) oz n! = nPr: LHS
(n-r)! (n-r)! Proives

29 In how many ways can five writers and five artists be arranged in a circle so that the writers are separated? In
how many ways can this be done if two particular artists must not sit next to a particular writer?

Ongo o wilin La /aenJid/M are 4| cRoies gamﬁz\é%oﬁflf
Tlhou g& Ha M('Cf‘{ro, Rora ore 51 licen - wules.
So Ul'¢ 51 =2880. F e Zua W/Amg,\%mzlf!,
‘ { He 2 artiab Hol" carnot el naxt

Tm,fa\% o.rf'uub;/ 6(/\»}" we el o
fo o particdr wilen s 3226 poran b Gfies Thow tha Aomaiaing

HSC 2018 onaa, whick i 3! poaibilibies.
8 Six men and six women are to be seated at a round table. &4 I X 6§ X3 ' 5 8 'S 4

In how many different ways can they be seated if men and women alternate?

A. 515
51 61 5! (]@u QM
C. 215! 5! | i

D. 2! 5 6 ' E‘LWML

w [8)
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4. Combinatorics, EXT1 A1 2012 HSC 5 MC T lefters .

—
How many arrangements of the letters of the word OLY M PIC are possible if the C and the L
are to be together in any order?

(A) 5! SfMUL C wmd L wst  be QQPf‘ foap_}ao«/% ore

(B) 6!

© 2x5! 6 potbibiie EGL o lat of the 2 asd we
@ZXG! maed To Muxo-ﬁ& @g 2 an i conld be CL or LC
So 6 x. T@.OA/ 51 Ka e /\Q»mwz\w\g Giteen -

Sp . Sl S &ls LxEl

30. Combinatorics, EXT1 A1 2006 HSC 3c

Sophie has five coloured blocks: one red, one blue, one green, one yellow and one white. She stacks
two, three, four or five blocks on top of one another to form a vertical tower.

i. How many different towers are there that she could form that are three blocks high? (1 mark)

ii. How many different towers can she formin total? (2 marks)
) 5 pobiltfia fu e lob B How 4 pecklie fr
e 2d Bodk, tha 3 mibilikes @‘“‘“ 3k @ock.
Ss X bEXE =260 im total .

i O 2. 5 pmbillin o lof b e b oo Zud oun
\) HQ«?})\T : /@'&\ @ ( y £05X4=20

Height 3 - 5 posbilfe fo 1of hour | b fa 2, 3 camggmszm

u&g% b Slo’zﬁdfz{@;ﬁu ﬁcﬂ. InF (o()Owu/ i rd\ Zmd/ o rm 5rd/ 2&:\ AL

/&0 5X4K3XZ:IZO
Heigﬂb'; Sxbxdbx) x| = 120
ToTAL = 20 + 60 + 120 + 120 = 320 Pa&iﬁﬁﬁa,
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HSC EXT 2017 (not permutations)

10  Three squares are chosen at random from the 3 x 3 grid below, and a cross is placed in
each chosen square.

0@
©
What is the probability that all three crosses lie in the same row, column or diagonal? ‘H’\c/w
. . . - '
A3 b fimay lg (ot coic m@(&omg) %) ngwi
22_1 4?%&5:&( Lot Roice. m@(ﬂo@. '@)M%Kawcﬁm
p. 3 one . i(: A Boia (o (@ (P"er l/?) Mmgg_ [awc(.’m
9 e

and W /7
byl +|xLx8x1 _ 2
L+ hxlx sy | 2
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N

The probability that a particular type of seedling produces red flowers is % Eight of these seedlings

are planted.
a) Write an expression for the probability that none of the eight seedlings produces red flowers.

b) Write an expression for the probability that at least one of the eight seedlings produces red
flowers.

- A
#)
L) P/dwmoi%ge;d%f E::o\ummlgfoww))___ | —

Section 3 - Page 6 of 6



