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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]
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(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]
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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]

(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 next to each other. [4]
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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?

[3]
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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]
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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 As 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]

© UCLES 2021 9709/52/F/M/21 [Turn over



Q%

Learnw @ Your OwnwPace - Any Time, Any Place  opiine Classroom

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

(b) Find the number of different arrangements of the 8 letters in the word C}ACOO ED in which the
first letter is O and the last letter is N. [2]
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(c¢) 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]
R QOOLEC m = Bt 120
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o 7 7
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.) [3]

B LR LR R R R R R T R LR TR PRI PP

............................. T

(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]
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7 (a) Find the number of different possible arrangements of the 9 letters in the word CELESTIAL.
[1]

................................ ﬁi.:: Qo

(b) Find the number of different arrangements of the 9 letters in the word FELES?‘IAL in which the

first letter is C, the fifth letter is T and the last letter is E. [2]
................ e A [ s SRR NN Hm'—egm

(¢) Find the probability that a randomly chosen arrangement of the 9 letters in the word CFLFSTIAL
does not have the two Es together. [4]
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S letters are selected at random from the 9 letters in the word CELESTIAL.

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

[3]
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5  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]

[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]

(b) Find the number of different ways in which the 10 letters of the word SUMMERTIME can be
arranged so that the Es are not together. [4]
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7 e
(¢) Four letters are selected from the 10 letters of the word SUMMERTIME. Find the number of
different selections if the four letters include at least one M and exactly one E. [3]
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6 (a) Find the total number of different arrangements of the 8 letters in the word TOMORROW. [2]

(b) Find the total number of different 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]

2
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Four letters are selected at random from the 8 letters of the word IOMORROW

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

[5]
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.......... O O R Mos. ... B T
............ O 0 R KR~ 3¢ x2Cx3C «»
............ ,Q_‘_Q‘O_,_E:EC
............ R.R.Q R 3C A0 R3e 2
Df #o
....................................................................................... S ——
.......................................................................................... Ca R CIM e =2

© UCLES 2021 9709/52/M/¥/21 [Turn over



"
Learnw @ Your Oww Pace - Any Time; Any Place OK’

7

arranged so that all 3 Es are together.

Online Classroom

(a) Find the number of different ways in which the 10 letters of the word SHOPKEEPER can be

[2]

.................... |.E £ €&

(b) Find the number of different ways in which the 10 letters of the word SHOPKEEPER can be
arranged so that the Ps are not next to each other.

[4]

Nogﬁpcfwmﬁm,féprmeanMkﬁprﬁbf
= o3 U — DOYRO.
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(c) 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]
E

..................................................................................................................................... S—
{7 E‘”“ﬁbe&nw‘-*#ﬁsa}&ékd): ........ ,0, "").',3'
............................................................................................................................................ 231

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.
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4 (a) Inhow many different ways can the 9 letters of the word TELESCOPE be arranged? [2]

(b) In how 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]
C T
...... TC
.......................... ..H. Oy, Oy..... . D... . OEy.... e . ........
0 T
T d
............................................ L
g C
Q T
.................................................... = C
- - T
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6 (a) How many different arrangements are there of the 11 letters in the word REQUIREMENT? [2]

<% 3.1 S

(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]

.......... SR N L "< N I S = -2 D

(¢) 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]
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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?
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7 (a) Find the number of different arrangements of the 10 letters in the word CASABLANCA in which
the two Cs are not together. [3]

(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]
—
A c C M-
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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. [3]
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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]

D D b b D %

(b) Find the Brobabilitz that arandomly chosen arrangement of the 9 letters in the word DELIVERED
has exactly 4 letters between the two Ds. [5]
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Five letters are selected from the 9 letters in the word ﬁfLIVHRW.

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

[3]
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6 (a) Find the number of different arrangements of the 9 letters in the word ACTIVATED. [2]

..... ot .

(b) Find the number of different arrangements of the 9 letters in the word ﬁCTIV‘?h‘ ED in which
(3]

there are at least 5 letters between the two As.

=7 == 7 €86 ¢ VoI
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Five letters are selected at random from the 9 letters in the word ACTIVATED.

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

.................................................... o2l
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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]

(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
two As. [5]
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(¢) Find the number of different selections of 5 letters from the 9 letters in the word ALLIGATOR
which contain at least one A and at most one L. [3]
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6 (a) Find the number of different arrangements of the 9 letters in the word CROCODILE. [1]

(b) Find the number of different arrangements of the 9 letters in the word CROCODILE in which
there is a C at each end and the two Os are not together. [3]
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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]

........................................................................................................................ spccecsesecsstesscscsesssstsanns

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