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Question 1 (*%)

The Oakwood Jogging Club consists of 7 men and 6 women who go for a 5 mile run
every Thursday.

It is decided that a team of 8 runners would be picked at random out of the 13 runners,
to represent the club at a larger meeting.

Determine the proportion of teams of 8, which have more women than men.
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Question 2 (*%)

A football manager has available for selection 3 goalkeepers, 8 defenders, 7
midfielders and 4 strikers.

a) Determine the number of possible teams of 11 he can select, assuming that all

22 players are equally likely to be picked up, and equally likely to play in any
position.

b) Find the number of possible teams he can pick with 1 goalkeeper, 4 defenders,
4 midfielders and 2 strikers.
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Question 3  (*%)

A taxi which can carry at most 5 passengers on any journey, makes two journeys in
transporting 8 passengers from their hotel to the airport.

Determine the number of different ways.in which the people for the first journey may
be selected.
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Question 4 (**+)

There are 8 boys and 7 girls in the student council of a school.

A committee of 8 people is to be selected from the members of this council to
organize a sports day.

a) Find the number of different ways in which the committee can be selected if all
the members are available.

b) Determine the number of different ways in which the committee can be
selected if the committee is to have more girls than boys.
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Question 5 (**+)

A five member committee is to be selected at random from a group consisting of 8

men and 4 women.

Find the number of possible committees which contain ...

a) ...exactly 2 women.

b) ... no more than 2 women.
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Question 6 (**+)

A committee of 4 people is to be chosen at random from a group of 5 men and 7
women.

Determine the probability that the committee will consist ...
a) ... of members of the same gender.

b) ... of members of both genders but at least as many women as men.
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Question 7 (¥*%4)

A committee of 4 people is to be chosen at random from the members of a school
council which consists of 5 pupils, 4 teachers and 3 administrators.

Determine the probability that the committee will contain ...

a) ... no teachers.
b) ... atleast 2 pupils, no more than 1 teacher and no more than 1 administrator.
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Question 8  (**%+)

A committee of 3 people is to be picked from 9 individuals, of which 4 are women
and 5 are men. One of the 4 women is married to one of the 5 men.

The selection rules state that the committee must have at least a member from each
gender and no married couple can serve together in a committee.

Determine the number of possible committees which can be picked from these 9
individuals.

Created by T. Madas



Created by T. Madas

Question 9 (¥¥%%)

From a total of 6 men, 3 women and 3 children, two teams of six people are selected
at random.

Find the probability that both teams contain women.
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Question 1 (**+)

The five letters of the word T-E-A-C-H are written on five separate pieces of card.
a) Find the number of arrangements that can be made using these five letters.
Find the proportion of five letter arrangements in which ...
i. ... the firstletter is T.
ii. ... the letters C and H are next to each other.

iii. ... the first letter is T and the letters C and H are next to each other.
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Question 2 (*%%)

The eleven letters of the word E-X-A-M-I-N-A-T-I-O-N are written on eleven separate
pieces of card.

a) Find the number of arrangements that can be made using these eleven letters.

b) Find the probability that the four letter word E-X-A-M will appear in one of
these eleven letter arrangements
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Question 3 (*%%)

4 men and 4 women are going to stand next to each other for a group photograph.

Given that the way they stand next to each other is completely random, determine the
number of photographs that can be taken in which no 2 men and no 2 women stand

next to each other.
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Question 4 (¥*%4)

Six books labelled as A, B, C, D, E and F are arranged at random on a shelf.

Determine the number of arrangements in which ...
a) ... A and B are placed next to each other.

b) ... C and D are not placed next to each other.

¢) ... A and B are placed next to each other, and C and D are not placed next to

each other.
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Question 5 (***4)

A group of 7 pupils consists of 3 girls and 4 boys.
The names of two of the boys are Argi and Bargi.

All seven students sit in a random order on a bench.

a) Determine the number of sitting arrangements in which ...

i. ... Argiand Bargi sit next to each other.
ii. ... no two boys sit next to each other.

iii. ... the three girls sit next to each other.

b) Find the proportion of the sitting arrangements in which the three girls sat next
to each other which include arrangements in which the four boys also sat next

to each other.
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Question 6 (¥*%4)

The 11 letters of the word PROBABILITY are written on 11 separate pieces of card.
These cards are selected at random and arranged in a line next to each other.

a) Determine the probability that the two cards with the letter B will appear next
to each other.

b) Find the probability that the two cards with the letter B will appear next to each
other and the two cards with the letter 7 will appear next to each other.

¢) Hence deduce the probability that the two cards with the letter B will not
appear next to each other and the two cards with the letter / will not appear
next to each other.
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Question 7 (¥*%+)

SSSTTTCIIA

The 10 letters above, are written on 10 separate pieces of card. These cards are
selected at random and arranged in a line next to each other.

a)

b)

(V]

d)

Find the probability that the 10 letter arrangement will spell STATISTICS .

Determine the probability that in the 10 letter arrangement the 3 cards with the
letter 7' will be next to one another.

Calculate the probability that the 10 letter arrangement will start with CAT , in
that order.

Find the probability that the 10 letter arrangement will end with the letter S .

Determine the probability that in the 10 letter arrangement the 3 cards showing

a vowel will be next to one another.
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Question 8 (***+)

The 10 letters of the word
BACABACABA
are written on 10 separate pieces of card.
These cards are selected at random and arranged in a line next to each other.

Determine the number of arrangements which start and finish with the same letter.
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Question 9  (*¥)

Coloured pegs are to be placed in 4 holes which are drilled in a straight line, next to
each other. These coloured pegs are identical in size and 2 of them are red, 2 of them
are green, 2 of them are brown, 2 of them are orange, 2 of them are pink and 2 of
them are blue.

6 pegs, one from each of the 6 colours, are picked from the 12 pegs and four are
placed in the holes.

a) Determine the number of different arrangements which can be made.

Next 4 pegs, 2 pink, 1 blue and 1 green are picked from the 12 pegs and are placed
in the holes.

b) Find the number of different arrangements which can now be made.
Finally 4 pegs are picked at random from the total of 12 pegs and placed in the holes.

¢) Determine the number of different arrangements which can be made on this
occasion.
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Question 10 (¥**¥)

Seven rectangular tiles, of which 3 are pink, 2 are blue and 2 are red, are placed in a

straight line, next to each other.

Find the number of arrangements where the pink tiles are next to each other and the

blue tiles are not next to each other.

BT

Created by T. Madas

[ o7 578 ¢ 2]

@ 75 TIES A INDISINGISARLL IF Tey AR THE it [axop::

© TUEAT THE 3 PINES AS ot TIE | STk ToGeTHR

EHEEBE

i
O TTTAL AWATEMADS = LS - 30 4 JUX T

212l 3Py

t S A TOSFTHAQ
Bouse  DouBLe

Bujk =)

® NoT TRAT THe 2 PNES & THE TWO BUks AS ong e,
1€ 3 PINKS STUCY, TOGER]. ) 7D THe Too RS T

I EOE

; oA 0BT e
RS < Sr

+ D P BWE ACE
Do TR
G DUty WEL K
- =19
P
e




Created by T. Madas

Question 11  (F*¥%%)

Five 1" year students and three nd year students are standing next to each other, for a
photograph to be taken.

It assumed that the eight students positioned themselves at random.
a) Find the probability that all the 1*' year students are standing next to each other.

b) Determine the probability that all the 1 year students are standing next to each

other and all the 2™ year students are standing next to each other.

¢) Find the probability that no 4 year students are standing next to each other.
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Question 12 (k#¥%%¥)

5 adults and 6 children go to the cinema and sit next to each other, in a row which
contains 11 empty consecutive seats.

a) Determine the number of ways these 11 people can sit so that no two adults sit
next to each other.

Another 3 adults and 8 children go to the cinema and sit next to each other, in a row
which also contains 11 empty consecutive seats.

b) Find the number of ways these 11 people can sit so that at least two of the
adults sit next to each other.

:

1,814,400

19,595,520

9

0) modeL by hxws' we € ajunes)

Now THE Rt ADUCTS G T A ANY of THE T PoSITIONS
Wrhiot ACE fae (@ T A Ghes T 1)

[DaCE Tt RIPOOID Nk |

6l x R = Tox2uo= 8l 400

H osg A s s  eer )

®-C ./8 &8 _C & B, B _.©C
+ 3 8 9 3 3
8l x B = do3on sod = 2032280
No ABucTs REKT 1
ot ol
@ AL Rossiie wavs = (1 = 39,916,800

@ AT ST 2 A90m NEKT T -0 IR = 2316800 — 20321200

= 19,555

Created by T. Madas



MIXED
COUNTING



Created by T. Madas

Question 1 (¥*%4)

The numbers 1, 2, 3 and 4 are to be used to make a four digit password.
Calculate the number of the four digit passwords that can be created if ...
a) ... any repetitions are allowed.
b) ... no repetitions are allowed

¢) ... adigit can be repeated at most twice.
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Question 2 (F**¥)

Alex, Beth and Cain are 3 students in a class which consists of a total of 8 students.

a) Determine the number of selections of 4 students which contain both Alex and
Beth but not Cain.

Next all 8 students are standing next to each for a group photo.

b) Determine the number of arrangements in which ...

i. ... Alex is standing at one end and Beth and Cain are standing next to
each other.

ii. ... Alex and Beth are standing next to each other and Cain is standing next
to them.
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Question 3 (¥***4)

L 2, 3 4 5 6, 7, 8 9

The above nine single digit numbers are written on nine separate pieces of card.

Four of these cards are picked at random and placed next to each other to form a four
digit number.

Find the total different number of arrangements of ...

a)

b)

c)

d)

e)

. four digit numbers that can be formed.

. four digit odd numbers that can be formed.

. four digit numbers that can be formed, whose all four digits are odd.

. four digit numbers that can be formed which have odd and even digits.

. four digit numbers that can be formed which have at least three odd digits.

. four digit numbers that can be formed whose sum of digits is 28 .
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Question 4 (¥***4)

The six letters of the word RADIAN are written on six separate pieces of card.

In an experiment, four cards are selected and placed next to each other, forming a four
letter arrangement.

Calculate the number of different four letter arrangement.
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Question 5 (¥**¥4)

The 7

a)

b)

d)

e)

letters shown above are written on separate pieces of card.
Find the number of arrangements which can be made if all 7 letters are used.

Find the number of arrangements which can be made if all 7 letters are used
and the three vowels are together.

Find the number of arrangements which can be made if all 7 letters are used
and the three vowels are together and the four consonants are together.

Determine the number of ways in which 4 letters can be picked from the total
of 7 letters.

Calculate the number of arrangements of which 4 letters are used from- the
total of 7 letters.
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Question 6 (¥**%4)

I, 1, 2, 2,3, 3, 4, 4
The above 8 single digit numbers are written on 8 separate pieces of card.
These cards are placed next to each other at random, forming an 8 digit number.

a) Determine the number of the 8 digit numbers that can be formed, which exceed
30,000,000

Next 4 cards are picked at random and placed next to each other to form a 4 digit
number.

b) Find the number of 4 digit numbers that can be formed, which exceed 3000.
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Question 7 (Fx**F)

The 6 letters of the word  BUTTER are written on 6 separate pieces of card.
In an experiment 4 cards are selected at random, forming a 4 letter arrangement.

a) Determine the number of 4 letter arrangements which ...

|l
.

... will begin and end with a consonant.
ii. ... will begin with a vowel.
iii. ... will start with B and end with a vowel.

b) Find the total number of all 4 letter arrangements which can be formed.
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Question 8 (F***:¥)
The 7 letters of the word  MINIMUM are written on 7 separate pieces of card.

Four of these cards are picked at random, one after the other, and are arranged into a
four letter word in the order they were picked.

Determine the number of the four letter words which can be formed.
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