R Product rule for counting

ROBINSON Worked solutions

This topic online

n An ice cream van sells 7 flavours of ice cream and 4 different toppings.
Nadia chooses one flavour and one topping.

Work out the number of different combinations Nadia can choose. (2 marks)
For each of the 7 J,Lmvows there are Y possible ‘toppmas

TRY = 2% J.tf,l,e.re,nt combinations

22

n Ola is choosing an outfit.

She has 3 shirts: red (R), blue (B) and green (G).
She has 2 pairs of shorts: black (K) and white (W).

List all the possible outfits Ola can choose. One outfit, RK, has been done for you. (2 marks)
Pocr eoch shirt with each pair of shorts wa tura

Red: RK, R\W. BLve: BK, B\W. Green: 6K, ¢\W

There are ¢ outoc,:.ts en total

RK, R\W, Bk, B\W, K, W

a A bistro menu has 5 starters, 8 main courses and 4 desserts.
Callum chooses one starter, one main course and one dessert.

Work out the number of different three-course meals Callum can choose. (2 marks)
Mutt:.p(.:) the number of choices ot each sto.Se.
Sx8x4w = 160 J.ahce.re.n’c meals

160
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A cafe sells 3 hot drinks: tea (T), coffee (C) and hot chocolate (H).
It sells 2 cakes: flapjack (F) and brownie (B).
Noah chooses one hot drink and one cake.

List all the possible combinations Noah can choose. (2 marks)
Pair eoch drink with each cake wn tura
Teo: TF, T6. Col.oc,e.e.i CF, CB. Hot chocolate: HF, HB

There ore 6 combinations ca total

TF, 76, CF, CB, HF, HE

Imani has 5 tops, 4 pairs of trousers and 3 pairs of shoes.
She chooses one top, one pair of trousers and one pair of shoes.

Work out the number of different outfits she can choose. (2 marks)
Tops S, trousers 4, shoes 3

= Sxn4x3

¢O outl.:.‘ks

There are 9 boys and 12 girls in a drama club.
One boy and one girl are to be chosen to present the end of term show.

Work out the number of different ways the pair can be chosen. (2 marks)
Eoch °f the 1 boys can be pacred with anY oy the 12 sz.r(.s
Ixi12 = 10% d:.l,accre.nt poirs

\O8

Bag A contains three cards numbered 1, 2 and 3.
Bag B contains two cards numbered 5 and 7.
Erin takes one card from bag A and one card from bag B.

Write down all the possible pairs of cards Erin can take. (2 marks)
Pacr eoch card From bo.a A with cach card From bo.a ®
Vwith S, 1 with 7, 2 with §, 2 wibh 7,3 wikh 5, 3 weth 7

There are ¢ possible gacrs

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 2 of 7



n A pizzeria offers x different pizzas and 6 different side orders.
There are 54 different ways to choose one pizza and one side order.

Work out the value of x. (2 marks)
The aumber of combinafions is x X ¢
xX€ = SH,s50x=5S4:¢=19

ﬁ

n Ali throws a fair coin 3 times.
Each throw lands on heads (H) or tails (T).

List all the possible outcomes of the 3 throws. One outcome, HHH, has been done for you. (2 marks)
Work syste.mo.(:ico.(.(.:,, sto.rtu\a with ovtcomes bzsinniﬁs H
HHH, HHT, HTH, HTT, £hea THH, THT, TTH, TTT

There are 8 cutcomes vn total

HHH, HHT, HTH, HTT, THH, THT, TTH, TTT

m A 3-digit code is made using the digits 1, 2, 3, 4 and 5.
A digit cannot be used more than once in a code.

Work out the number of different codes. 2 marks)
ot das:.tl S chotces
2nd &is'\tl 4 choices (one vsed)
3rd &&sitl 3 choices
= x4y x3

60 codes

m A locker code is made up of one letter followed by two digits.
The letter is chosen from the 26 letters A to Z.
Each digit is chosen from 0 to 9, and digits may repeat.

Work out the number of different codes that are possible. 2 marks)
There are 26 choices For the Letter, 10 For the J,&.rst J.&ad: ond
\O For the second d.:.a'\'h

26 X IOX 10 = 2400 J.iJ;J.cre.n'(: codes

2600
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m A locker code is a letter followed by a prime number.
The letter is chosen from P, Q and R.
The prime number is chosen from 3 and 7.
List all the possible locker codes. (2 marks)

Paoir each Letter with each preme ua tura
P: 03, P1. Ou: O3, OT.R: Ry, R7

There are € possible codes

P3, P17, O3, O.7, R3, R7

m A cafe sells 6 different sandwiches and 3 different desserts, and also sells n different drinks.
A meal deal is one sandwich, one drink and one dessert.
There are 108 different meal deals.

Work out the value of n. (3 marks)

Exax3 = |08
1%n 108

\0% =19

)

n=¢6

m There are 14 netball teams in a league.
Each team plays every other team twice, once at home and once away.

Work out the total number of games played in the league. 2 marks)
Each °f the \4 teams p(.o.ds o. home qame mao.:.nst each of the
other \3 teams

4 X 13 =182 go-mes. Thes aLre.ouLJ counts each pacring tuwice, once

oc,w each team ot home

\82
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Here are three digit cards.

Ravi uses two different cards each time to make two-digit numbers.

List all the two-digit numbers Ravi can make. (2 marks)
Work syste.mo.tac.o.(.(,y bJ tens &iﬁit
Tens d.:.adc 2:25,2%. Tens J“'S"t S:52,5% Teans &aaa{: 2: %2, 85

There are 6 aumbers ca €otal

25,28, 52, S8, %2, %5

8 runners take part in a race.
Gold, silver and bronze medals are awarded to the first, second and third runners.

Work out the number of different ways the three medals can be awarded. (3 marks)
Gold: 8 runners

Sclver: 7 runners Le.l.'l:

Bronze: ¢ runners Le.cct

= 8xXT7Tx¢

33%¢ wo.ds

There are 12 teams in a hockey league.
Every team plays every other team twice, once at home and once away.

Work out the total number of matches in the league. (3 marks)

Each team hosts \Il motches

= \2 X\

132 motehes

There are 20 students in a chess club.
Two of the students are to be chosen to enter a doubles tournament as a pair.

Work out the number of different pairs that can be chosen. (2 marks)

There are 20 choices gor the J_:.rst student and \9 For the second, geveng 20 X q=

3%0 ordered selections

Eoch pair has been counted tuwice (once th each or&e.r), so divide
by 2
380+ 2 = 10 degrerent pacrs

\Jo
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m A password has 1 letter from A to F, then 2 digits from 0 to 9, then 1 symbol from &, £ or %.
a. Work out the number of different passwords if digits may be repeated.

b. Work out the number of different passwords if the two digits must be different. (4 marks)

o)
Letterq, &.a.aa.t 10, &'\St‘k \O, sjmbo(. 3

= 6XIOXR\OX3

1900

b) second d.ian‘kl 9 choices
= ¢(xiOX9x3

1620

m A sandwich shop offers a meal deal.
Customers choose one of 8 sandwiches, one of 5 packets of crisps and one of 3 drinks.
Kai says, "There are more than 100 different meal deals."

Show that Kai is correct. (3 marks)
Mu(.f&.p(.j the aumber °of choices ot each stmae.l PRI KRD
8XS = 4o and 4O X 3 =120

120 7 \00, so Ka ts correct

m Spinner A has three equal sections numbered 1, 2 and 3.
Spinner B has two equal sections numbered 4 and 5.
Both spinners are spun and the two numbers are multiplied together.

List all the possible products. (2 marks)
Mutt;ptj cach aumber on spuaner A by each aumber on spaner ®
IXY = 4, IS5 =5,2x4=9%,2xXx5=10,3x4=12,3 x5 =I5
The possible products are 4,5, %, 10,12 and \S

4,5, %,\0,12,15
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a A 3-digit number is made using the digits 0 to 9.
The first digit cannot be 0, and no digit can be used more than once.

Work out the number of different 3-digit numbers that can be made. (3 marks)

st J.:.a:.t: 9 chowces (not O)
2nd, &iaak: 9 chowees (10 = 1 used.)
3rd d;sct: 2 choices
= 9x1x 9
€+

m The passcode for a tablet is a 4 digit number.
The first digit cannot be 0.
Digits may repeat.
a. Work out the number of different passcodes that are possible.

b. Ruby does not know the passcode. She types one 4 digit number at random, with a non-zero first
digit. Write down the probability that Ruby types the correct passcode. (3 marks)

(o) There are 1 choices For the iirst J.‘\y.t (1 €0 9) and 10 chotces For each of the
other three da.aa.'(:s

T%x10%x10%10 = 9000 passcodes
(b) E.xo.r.t(.d one of the 9000 Liuo.(.(.j Lilz(.j guesses s correct, so the probo.bt.(.x.kd

m The code for a padlock is made up of 3 digits.
Each digit is chosen from 1 to 9.
All three digits must be different.
The code must be an odd number.

Work out the number of different codes that are possible. (4 marks)

The code cs odd, so the Last digit must be odd: § chocces (1, 3, s,
Torq)

The ocirs{: &'.aat con be anyof the ¢ remaining &naits

The second d.:.sit con be any o} the 7 J.iaa'l:s stell (.e.l,k

SX8%x 7 = 2%0 d.iococe,re.n{: codes

220
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