2

1 (a) Find the number of different arrangements of the 8 letters in the word DECEIVED in which all
three Es are together and the two Ds are together. [2]

....................................................................................................

........................................................................................................................................................

.........................................

.....................................................................

........................................................................................................................................................

(b) Find the number of different arrangements of the 8 letters in the word DECEIVED in which the
three Es are not all together. 4]

WdM,SEs@&KM ............................................................................................

........................................................................................................................................................
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2 (a) Find the number of different arrangements that can be made from the 9 letters of the word
JEWELLERY in which the three Es are together and the two Ls are together. [2]

O E E M L R oo

..........................................................................................

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

(b) Find the number of different arrangements that can be made from the 9 letters of the word
JEWELLERY in which the two Ls are not riext to each other. {41

...........................................................................

........................................................................................................................................................
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3 (a) How many different arrangements are there of the 8 letters in the word RELEASED? {1]

(b) How many different arrangements are there of the 8 letters in the word RELEASED in which the
letters LED appear together in that order? {31

........................................................................................................................................................

..............................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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(c) An arrangement of the 8 letters in the word RELEASED is chosen at random.

Find the probability that the letters A and D are not together.

[4]

3ES/1 .................................... I\ C@dol"&z;"‘AB"or'"DA ........................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
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6 (a) Find the total number of different arrangements of the 11 letters in the word CATERPILLAR.
2]

........................................................................................................................................................

(b) Find the total number of different arrangements of the 11 letters in the word CATERPILLAR in
which there is an R at the beginning and an R at the end, and the two Ag are not together.  [4]
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(c) Find the total number of different selections of 6 letters from the 11 letters of the word
CATERPILLAR that contain both Rs and at least one A and at least one L. [4]

L R RA L B ST (o B

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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3 (a) Find the number of different arrangements of the 8 letters in the word COCOONED. [1]

L COOONED e

{b) Find the number of different arrangements of the 8 letters in the word COCOONED in which the
first letter is O and the Iast letter is N. [2]

...............

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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(¢} Find the probability that a randomly chosen arrangement of the 8 letters in the word COCOONED
has all three Os together given that the two Cs are next to each other. [3]

..............................................................

........................................................................................................................................................

...................................

........................................................................................................................................................

.............................................

....................................
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7 (a) Find the number of different arrangements of the 9 letters in the word ANDROMEDA in which
no consonant is next to another consonant. (The letters D, M, N and R are consonants and the
letters A, E and O are not consonants.) 131

AANDDROME oo

........................................................................................................................................................

.................................................................................................

........................................................................................................................................................

V ean, v sesfhoe \/ \/
1\

........................ T. . —p T‘ 5 T ,F.
.................... SZ.Pg‘L—SB:é@.
................... 'LDs""U

(b) Find the number of different arrangements of the 9 letters in the word ANDROMEDA in which
there is an A at each end and the Ds are not together. 3]

........................................................................................................................................................

.....................

........................................................................................................................................................
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Four letters are selected at random from the 9 letters in the word ANDROMEDA

(c) Find the probability that this selection contains at least one D and exactly one A. [4]
. H‘fefso&rw\olam,{ﬂ[ndbnﬁ .........

%rdguws .' 45,60“”—4/ ...... As ....... Dvg)l, Ds())lﬁz
R S A B — T

................

................

.................

........................................................................................................................................................

.........................................................................................................

.......................................................................................................................................................

/\]umberq[; ..... lochons... Wit NStk 2 %Cq.« ............
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7 (a) Find the number of different possible arrangements of the 9 letters in the word CELESTIAL.

(b) Find the number of different arrangements of the 9 letters in the word CELESTIAL in which the
first letter 1s C, the fifth letter is T and the last letter is E.

[2]

........................................................................................................................................................

..................................................

......................................................................................................................................................

(¢) Find the probability that a randomly chosen arrangement of the 9 letters in the word CELESTIAL
does not have the two Es together. 4]

........................................................................................................................................................

......................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

= Z0SED e
3
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........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

5 letters are selected at random from the 9 letters in the word CELLESTIAL.

(d) Find the number of different selections if the 5 letters include at least one E and at most one L.

(31

....................................................................................................................................................

......................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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7
The 8 letters in the word RESERVED are arranged in a random order.

(a) Find the probability that the arrangement has V as the first letter and E as the last letter. [3]

....................................................................................................................................................

..................................................................................

........................................................................................................................................................

R A Ty

........................................... 5 &3{;@
I%D
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PR) PlE) 4]
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6 (a) Find the number of different ways in which the 10 letters of the word SUMMERTIME can be
arranged so that there is an E at the beginning and an E at the end. [2]

SSUMMMEERTT .

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

(b) Find the number of different ways in which the 10 letters of the word SUMMERTIME can be
artanged so that the Es are not together. 4]

.................................................................

........................................................................................................................................................

______________________ A0 — 60 RO = 24l 220, .
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........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
.......................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

(¢) Four letters are selected from the 10 letters of the word SUMMERTIME. Find the number of
different selections if the four letters mclude at feast one M and exactly one E. {3]

ME. M E O

S, =13 2y P Seq .~ i I
ZM['E'- M e 5 C‘—, ..... Y

........................................................................................................................................................
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6 (a) Find the total number of different arrangements of the 8 letters in the word TOMORROW.  [2]

....... T QQOMRRMY ...

{(b) Find the total number of ditferent arrangements of the 8 letters in the word TOMORROW that
have an R at the beginning and an R at the end, and in which the three Os are not all together.
3]
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Four letters are selected at random from the 8 letters of the word TOMORROW.

(¢) Find the probability that the selection contains at least one O and at least one R.

........................................................................................................................................................
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7 {(a) Find the number of different ways in which the 10 letters of the word SHOPKEEPER can be
arranged so that all 3 Es are together. 21

SHOPPKEEER. ..o

........................................................................................................................................................

...............................

........................

......................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

(b) Find the number of different ways in which the 10 letters of the word SHOPKEEPER can be
arrafiged so that the Ps aré fiot fiext o each other, [4}

PAM"'DWW ....................................................................................
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() Find the probability that a randomly chosen arrangement of the 10 letters of the word
SHOPKEEPER has an E at the beginning and an E at the end. [2]

Four letters are selected from the 10 letters of the word SHOPKEEPER.

(d) Find the number of different selections if the four letters include exactly one P. [3]

1P NeEs B a2 O

__________________________________________________________________________________ Cpitk. 2 fom SHOK R.......
SIS S L ORI |« S

........................................................................................................................................................

........................................................................................................................................................

............................. 041048 2 8l

........................................................................................................................................................

........................................................................................................................................................

© UCLES 2020 9709/51/0/N/20

www.pastpaperpenguin.com



6

4 (a) Inhow many different ways can the 9 letters of the word TELESCOPE be arranged? {2]
TEEE LSCOP... e
{(b) Inhow many different ways can the 9 letters of the word TELESCOPE be arranged so that there
are exactly two letters between the T and the C? [4]
....... I SN (5 WP VS o o) B
....... ;imq?mm@%mﬁmTwAam\
i’

Rf”\ﬁm"ﬂ» ........... pl ..........................................................................................................

© UCLES 2021 9709/52/0/N/21

www.pastpaperpenguin.com



10

6 (a) How many different arrangements are there of the 11 letters in the word REQUIREMENT? [2]

(b) How many different arrangements are there of the 11 letters in the word REQUIREMENT in
which the two Rs are together and the three Es are together? [1]

(¢) How many different arrangements are there of the 11 letters in the word REQUIREMENT in
which there are exactly three letters between the two Rs? [3]

© UCLES 202! 9709/53/M/3/21
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Five of the 11 letters in the word REQUIREMENT are selected.

(d) How many possible selections contain at least two Es and at least one R? [4]

Wk EER . =5

.............................................................................

........................................................................................................................................................

..............................................................................................

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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7

(a) Find the number of different arrangements of the 10 letters in the word CASABL.ANCA in which
the two Cs are not together.

COAMASRLN )

........................................................................................................................................................

................

.........................................

........................................................................................................................................................

........................................................................................................................................................

.............................. 1800 = 18.120..2. 0050 ..

(b) Find the number of different arrangements of the 10 letters in the word CASABLANCA which
have an A at the beginning, an A at the end and exactly 3 letters between the 2 Cs. 3]

Cmpq{,l%as ...... Y W O S
C | C

Mq$m<AASBW§wA e TR <

Now. doonk. K306 00 . QPR s

........................................................................................................................................................
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Five letters are selected from the 10 letters in the word CASABLANCA.

{¢) Find the number of different selections in which the five letters include at least two As and at
most one C.

vhe A A Yoz b
ahe A A A

........................................................................................................................................................

CyksA A _A A‘ q’Cg :Q’

......................................

.......................................................

. A ............. A .......... _Q .......................... ¢ CL e

........................

....................................................................

3hs,1C AA Ak Co ¢ L2k

e R .

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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7 (a) Find the number of different arrangements of the 9 letters in the word DELIVERED in which the
three Es are together and the two Ds are not next to each other. (4]

.....................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

(b) Find the probability that a randomly chosen arrangement of the 9 letters in the word DELIVERED
has exactly 4 letters between the two Ds. {51

e 3Lb%usa¢m&m,f\JOT(odL\«3{Qr ..... didkrs.
Sdfbﬁoqstfb‘ﬂwbsomq ..... Es . .ove. Heoded o6

d@«@u@a& ..................................................................................................................

C\rwpif%@csbei\mabs ................................................................. :ﬁm\?w@
.\DL Do J s éxdeLS bs)

45 Sm————gt & 3§ % % Y | ¢ ¢  Gemtng % B > Sl + P ¢ t— ¢ o * ¢ QUSSP & v 4 6 0 58T H3 e e 00N AR NedlINreNetINNSsenI I asasusesenRsIsssenan Y eEt

Cheese, .G ek b@h&v&w%&so&@ﬂw}oﬂt ....... P‘r .............

........................................................................................................................................................
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Five letters are selected from the 9 letters in the word DELIVERED.

(¢) Find the number of different selections if the 5 letters include at least one D and at least one E.

(31
wie DE ', 26

..................................................................................

et NI T " ¢ ® el * * * Yl * * * ¢ ¢ ot ¢ ¢ 2 3¢ v e 0o s hapnafeflas oo asuncn e Pacaanantesssesasavinstanounnrornrverssntontes

........................................................................................................................................................

............................................................................................

.......................................................................................................................................................

....................................................................................

........................................................................................................................................................

...............................................................................................

......................................................................................................................................................

..............................................................................................

........................................................................................................................................................
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6 (a) Find the number of different arrangements of the 9 letters in the word ACTIVATED. [21

AACTTINVED oo

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
--------------------------------------------------------------------------------------------------------------------------------------------------------
........................................................................................................................................................

........................................................................................................................................................

(b) Find the number of different arrangements of the 9 letters in the word ACTIVATED in which
there are at least 5 letters between the two As. [3]

......................................................................................................................................................

.......................................................................................................................................................
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Five letters are sclected at random from the 9 letters in the word ACTIVATED.

() - Find the probability that the selection does not contain more Ts than As. [5]

We e picka leders ot povolone . omoh. 4L loina

..A’.__,._A_. ..... m_,_._..,..___'s n XLCL;lO ........................

........................................................................................................................................................

........................................................................................................................................................

oD+ D O+ 2045+ 1.2 B0

T

Tcﬂmjnwwaf ...... Selechoe ,swwmahwmslcs
........................................................................................................................................... .16
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7 (a) Find the number of different arrangements of the 9 letters in the word ALLIGATOR in which the
two As are together and the two Ls are together. [2]

.... : ...{A..L......Lf.. ..I......l.....!.-O.g..............-..u.-u........................................».-.............u-.-...........

(b) The 9 letters in the word ALLIGATOR are arranged in a random order.

Find the probability that the two Ls are together and there are exactly 6 letters between the
WO AsS. [5]

..............................................................

O—A A e gkl 4

........................................................................................................................................................

........................................................................................................ sesartaensErat s errrasiassesErrir s isrenrevan

Pk e d ToToR
*L\iS 5MCE~ SC'
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.
ww%mﬂlmﬂmlqm it

e [/ Ao Lt S&Q&S;Sl ......................................................
S XS

...........................................................................................................................

a L)
gf'Sz Ié&ers from the 9 letters in the word ALLIGATOR
3}

{c) Find the number of dlﬂ‘erentfsselectlons
which contain at least one A and at most one L.

Norbes...o... bt theckins,.. s0..As..od.. Ls..on..
M&AED.AQL \PB""V‘Pwh'j 75 M. sing,,&lm:?_

esligh
..... Aﬂ R c¢5
CAA 565 ...... O

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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6 (a) Find the number of different arrangements of the 9 letters in the word CROCODILE. [1]

..... CC R OO DN e

........................................................................................................................................................

.......................................................................................................

........................................................................................................................................................

........................................................................................................................................................

(b) Find the number of different arrangements of the 9 letters in the word CROCODILE in which
there is &'C at each end and the two Os are ot together. [31

AN AR IS Il Y ¢ ¢ ¢ ¢ MR « + YTEAE - » SES—— i & & SEE— 3 » » EEE—— & & + GUPACAEE © * + N Er— + S a8 %8s 83888 & neaneeanerarinanne

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

...........................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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(c) Four letters are selected from the 9 letters in the word CROCODILE.

Find the number of selections in which the number of Cs is not the same as the number of Os.

3]

.......

........................................................................................................................................................

........................................................................................................................................................

......................................................................................................................................................

........................................................................................................................................................

......

(d) Find the number of ways in which the 9 letters in the word CROCODILE can be divided into 0\\%“'
three groups, each containing three letters, if the two Cs must be in different groups. [3] i

1CwmmtWs: C OO C e

BUT:  Ivospe... v ﬁ&m&agwﬁbq@ww
C oK .COD S

o s PO 50 -
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