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Q1. Nicola is going to travel from Swindon to London by train.

1
The probability that the train will be late leaving Swindon is ]
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E
If the train is late leaving Swindon, the probability that it will arrive late in London is 1
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If the train is not late leaving Swindon, the probability that it will arrive late in London is
1
)

(@) Complete the probability tree diagram.

leaves Swindomn arrives in London
late
l late
5 naot late
late
not late
not late

(2)

(b)  Work out the probability that Nicola will arrive late in London.

(3)
(Total 5 marks)

Q2. William has two 10-sided spinners.
The spinners are equally likely to land on each of their sides.
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Spinner A has 5 red sides, 3 blue sides and 2 green sides.
Spinner B has 2 red sides, 7 blue sides and 1 green side.

William spins spinner A once.
He then spins spinner B once.

Work out the probability that spinner A and spinner B do not land on the same colour.

(Total 4 marks)

Q3. There are 4 bottles of orange juice,
3 bottles of apple juice,
2 bottles of tomato juice.

Viv takes a bottle at random and drinks the juice.
Then Caroline takes a bottle at random and drinks the juice.

Work out the probability that they both take a bottle of the same type of juice.
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(Total 4 marks)

Q4. There are 10 socks in a drawer.

7 of the socks are brown.
3 of the socks are grey.

Bevan takes at random two socks from the drawer at the same time.
(@) Complete the probability tree diagram.

15t sock 2nd sock

Browin

(2)

(b)  Work out the probability that Bevan takes two socks of the same colour.
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(3)
(Total 5 marks)

Q5. Martin and Luke are students in the same maths class.

The probability that Martin will bring a calculator to a lesson is 0.8.
The probability that Luke will bring a calculator to a lesson is 0.6.

(@) Complete the probability tree diagram.
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Martin Luke
Calculator
0.6

Calculator
Mo
calculator
Calculator

Mo

calculator
Mo
calculator

(2)

(b)  Work out the probability that both Martin and Luke will not bring a calculator to a
lesson.

(2)
(Total 4 marks)
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Q6. In a bag there are 5 red counters and 4 blue counters.
Suki takes at random two counters from the bag.

Work out the probability that the counters will each have a different colour.

(Total 4 marks)

Q7. Tom and Sam each take a driving test.
The probability that Tom will pass the driving test is 0.8
The probability that Sam will pass the driving test is 0.6

(@) Complete the probability tree diagram.
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Tam Sam
06 Paszz
Pass
Fail
06 Paszs
Fal
Fail
(2)
(b)  Work out the probability that both Tom and Sam will pass the driving test.
(2)
(c)  Work out the probability that only one of them will pass the driving test.
(3)

(Total 7 marks)
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Q8. Matthew puts 3 red counters and 5 blue counters in a bag.
He takes at random a counter from the bag.
He writes down the colour of the counter.
He puts the counter in the bag again.
He then takes at random a second counter from the bag.

(@) Complete the probability tree diagram.

1st connter 2nd counter
3
3 Red
3 Eed
a
Blue
Fed

Blue

Blue
(2)

(b)  Work out the probability that Matthew takes two red counters.

(2)
(Total 4 marks)

Q9. In a game of chess, a player can either win, draw or lose.

The probability that Vishi wins any game of chess is 0.5.
The probability that Vishi draws any game of chess is 0.3.
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Vishi plays 2 games of chess.

(@) Complete the probability tree diagram.

lst game 2nd game
Tin
— Do
0.5 Losze
TWin

Drawr Drar
Losze
Tin
Lose Do
Losze
(2)
(b)  Work out the probability that Vishi will win both games.
(2)

(Total 4 marks)
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Q10. There are 10 students in a class.
6 of the students are boys and 4 of the students are girls.

Three students are picked at random from the class to form a team.

Work out the probability that the team consists of 1 girl and 2 boys.

(Total 4 marks)
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M1.

(a)

4/5
(7/10, 3/10)
(1/10, 9/10)

23

B2 cao

1/10, 9/10))

A1 for 11/50 oe

B1 for 2 correct from 4/5, (7/10, 3/10),

M1 for 1/5 x “7/10” or “4/5” x “1/10” oe selected
M1 for (1/5 x 7/10) + (4/5 x 1/10) oe

PhysicsAndMathsTutor.com

(1/5 x 7/10) +
(4/5 x 1/10)

11/50

Total for Question: 5 marks

&

or one of [1 L

colours

colours)

B¥
A1 for 100 oe

) (o)
or 1010 etc

M1 for 5 out of 6 correct pairings of different

or 2 out of 3 correct pairings of same colours
or 8 out of 9 correct pairings of all colours

M1 (dep on M2) for adding 5 or 6 correct
pairings of different colours
or 1 — (2 or 3 correct pairings of same
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10+21+ 2 34
=1 x

_4_ 100 100 . o
C All correctly done but 2~ spinner all g

ward M1 for a “correct tree”

M1 for adding 5 or 6 “correct pairings” of
ifferent colours
r 1 —(2 or 3 “correct pairings” of same
olours)

MO AO (answer = 67/90)

Total for Question: 4 marks

M3.

Working Answer | Mark Additional Guidance

[EXE}[EXE}[EQJ 70 4 3 7 1
8 8 8 B 5 & =5 Zrz0r3 .
2 oe B1for & B 8 seen as 2« probability
{ixEJDr[ExE]Dr[Exl]
12+6+2 M1 for 9 8 g g FRA

= 12 {4 3} [3 2] [2 1]
x|+ x|+ | Zx=
1o (3 88T ETE

20
A1 for 72 oe

Alternative scheme for replacement
4 3 72
—0or=or=
Bofor 9 9 Y seen as 2w probability

{4 4] [3 3] {2 E]
—x—|or|=x=|or|=x =
M1 for 89 9 8 4§ 89 9

[4 4] [3 SJ [2 2]

G o e e

M1 for 5 4 5 4 4 9
24

AOQ for 81

Special cases
S.C. if MO scored, award B2 for
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29 20 029
TorZ=ogr 2=
81 1 T2
3 2 1
SarZor—
S.C. if MO scored award B4 for & 4 4
a 2 4
—and = and =

or 5 8 B assecond probability if

B2 not scored

Total for Question: 4 marks|

MA4.
(a) 3 2 3
10 B1 for 10 correct for 1+ sock
6 3 7 2 § 3 7 2
9,9,9 % B1for 2, 2, 2, 9 correct for 2~ sock
b |7 & 3 2 48 3 7 6, 3.2
— Mt — = — —x'— — W'z
10 10 a0 M1 ftfor 10 9 or 10 9
? IEI ISIIEI
— W' '
M1for 10 9 10 @
48
A1 for 90U oe
a8
SC B2 for 100 oe seen

Total for Question: 5 marks
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MS5.

(a) 0.2 2 B1 for Martin correct
0.4,06,04 B1 for Luke correct
(b) 0.08 2 M1 for "0.2" x "0.4" ft values from tree diagram if
both < 1
1 cao

Total for Question: 4 marks

M6.

ExiJ,ixE:EJ,E 40 4 ‘M1 for tree diagram with at most 2 errors or one of

8 8 9 8§ 72 72 E)

OR 5 4 4 5 4 3 20 12 &5 3
—x_DOfF—¥X_OF_x_OF _Or_—_or__or_ae
8 8 9 8B 8 8§ 7 ¥ 18 1B

1_ 5x +4x3 _ _32

a g 72 M1 for any two of

5 4 4 5 4 3 2 20 12 2 5 3
¥ — —¥— —X—@F—,—, —@r—, —,—0e
8 89 89 8 727272 18 18 18

M1fDrExi+ixiuenr1— Exi+ix§ oe
9 8 89 B 8 8 9 8
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Total for Question: 4 marks

M7.

(a) 0.2and 0.4,0.4| 2 |B1for0.20eonLH branch
B1 for 0.4 oe on both RH branches

(b) 10.8x0.6 0.48 2 [M1for0.8 x 0.6 oe
A1 for 0.48 oe

(c) 0.8x04+0.2x0.6 0.44 3 M1for0.8x°0.4or ‘0.2’ x 0.6 oe
M1 for 0.8 x '0.4' +'0.2' x 0.6 oe
A1 for 0.44 oe

OR
M1 for ‘0.2’ x ‘0.4’ oe

M1 for 1 — (‘0.8x 0.6’ + ‘0.2’ x ‘0.4’) oe
A1 for 0.44 oe

Total for Question: 7 marks

M8.

(a) 2 5

B1 for ) correct for 1+ counter
5 3 5

B1 for 8's's correct for 2~ counter

oo oh
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5 3 5
B'e8'8
(b) |2 y 3 g 2 3 y 3
B B B4 oe M1 for & B
g
A1 for B4 oe
Total for Question: 4 marks

M9.
(a) Correct 2  B1 for 0.2 oe seen on bottom left branc
diagram B1 for correct probabilities on other

ranches
(b) |prob(WW) =0.5x 0.5 0.25 2 [M1for0.5x 0.5

1ft for 0.25 oe

Total for Question: 4 marks

M10.
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Total for Question: 4 marks
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E1. A considerable number of candidates were able to score full marks on this question.

Most candidates were able to score at least 1 mark in part (a). Common incorrect answers
here include reversing the positions of 1/10 and 9/10 on the bottom right hand branches of
the tree diagram, and giving both pairs of branches on the right hand side of the tree
diagram as the same fractions (usually 7/10 and 3/10).

In part (c), the many candidates were able to write down 1/5 x 7/10 for one of the ways
that Nicola could be late, but neglected to consider the other way (i.e. 4/5 x 1/10). Other
common errors were based on a confusion in the required processes, e.g. (1/5 x 7/10) +
(4/5 % 1/10); or in a misunderstanding of how to interpret a tree diagram, e.g. 7/10 x 1/10.
Examiners reported a general weakness in the candidates’ ability to deal with fractions.

E2. There were some excellent answers to this question in which a correctly drawn
probability tree was constructed carrying the correct probabilities on each branch. The six
required probability products were then identified leading to the final probability of 67/100.
Over 20% of the candidates got this question fully correct with a further 6% only making
one slip. The alternative methods being used in an attempt to arrive at the final answer
did, however, seemed to be less successful. An abundance of fractions in the subsequent
working very often left the student wondering how to combine them together into one
single probability. There was some evidence of non-replacement seen thus making the
question much more difficult than it need have been.

The fractions manipulation within the working is clearly an area of weakness as some
found difficulty in combining fractions together. For example 5/10 x 7/10 ended up as
35/20, 12/100, and any other combination of the four numbers. Cancelling the fractions
down before multiplying 5/10 x 7/10 = %2 x 7/10 = 7/20 was fine but then presented a
problem when they had to add together fractions with different denominators. As a general
rule it would be easier to achieve the final result if the fractions are not cancelled down.
60% of the candidates failed to score any marks on this question. Many had little idea
what to do, though realising it involved the fractions 1/10; 2/10; 7/10 etc, then writing down
some simple combination of these fractions, including multiplying 3 together, adding or
taking away. Others had a separate tree diagram for each spinner, showing one or two
throws but were then not sure what to do with their answers. Candidates using decimal
notation also demonstrated correct tree diagrams but many had difficulty multiplying e.g.
0.2 x 0.2 correctly (the usual answer being 0.4).
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E3.

This was a fairly standard, but non-trivial, probability question. Many successful
candidates drew correct probability tree diagrams and used them properly. 21% of
candidates knew that they had to multiply the probabilities together as they worked along
a set of branches starting with the root and a further 36% of candidates knew they had to
be to add the resulting 3 fractions to get the right answer. However, there were a large
number of errors due to inability to tackle the arithmetic of fractions correctly. These were
of the following general types:

3,25 2 1_3
. carelessness, exemplified by oneof 9 8 72 4 &8 7
4 y 3 7
. confusion over multiplication, exemplified by all of 9 8 72
a 2 4 21 3
—x—=_—and-x_—=_—
5 8 72 5 8 72
3 2 42 4 2 437
Cxi=_forixi=T2
. confusion over multiplication as exemplifiedby 9 8 72 4 4 2
6,2 12_20
«  confusion over addition as exemplified by /2 72 72 218

Many candidates made life harder for themselves by calculating the correct fractions for
the cases OO, AA and TT, cancelling them and then making an error on the addition of
the three fractions with different denominators.

Some candidates treated the problem as one of replacement and were rewarded as they
had essentially the correct method.

Some candidates thought the total of bottles was 8 or 10 rather than 9 and ended up with
a fraction over 56 or 90 and there were also some candidates who tried to drink 3 bottles
or convert to decimals.

2 ?
Other candidates gave fractions such as probability (2nd is 0) = ¥ rather than ©

Some candidates drew out the whole equally likely sample space for the case with
29

replacement and obtained the answer 51

There were, of course many candidates who tried to draw a probability tree but could not
get its structure correct (generally they did not have 3 branches from every node) and
many others who could not get as far as that.

It was pleasing however to see that fully correct solutions were given in 30% of cases
though 44% of candidates scored no marks.
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#H

This question proved to be a good discriminator. Nearly all candidates gained at least one mark
for putting 3/10 on the first stage of the tree diagram in part (a). They then attempted to
complete the diagram but a much smaller proportion of candidates realised the non replacement
nature of this question and it was common to see the 7/10 and 3/10 repeated for the 2" sock.
There were many credit worthy attempts to part (b) of the question with a large proportion of
candidates correctly discriminating when to use the multiplication and/or addition of
probabilities. However, the multiplication and/or addition of fractions was often not carried out
accurately, even though the use of a calculator was permissible. This is reflected in the award of
marks. The majority of candidates gained at least one mark for their attempt at part (b).

fizd

The first part was generally correct, although it was not uncommon for candidates to put
different probabilities on Luke’s second branch. The most common wrong ones were 0.8
and 0.2 or 0.4 and 0.6 reversed.

In (b) a lot of candidates with a fully correct tree diagram could follow through correctly.
However, it was common to see 0.2 x 0.4 = 0.8 even though candidates did have access
to a calculator. The main error seen was adding 0.2 and 0.4 resulting in 0.6, this was seen
very frequently.

E7. Part (a) was done well by the vast majority of the candidates. In part (b), many
candidates knew that they needed to multiply the probabilities but a significant number
of these were unable to do the calculation accurately, e.g. 0.8 x 0.6 = 4.8 or 0.42.
DE+DE_D?

Common incorrect methods were 0.8 + 0.6 = 1.4 and 2 . In part (c), only
the best candidates were able to score full marks for this question, but many were able
to score 1 mark for either 0.8 x 0.4 or 0.2 x 0.6. Common errors here were similar to
those in part (b), e.g. those involving poor arithmetic, e.g. 0.8 x 0.4 = 3.2, 0.24 or 2.4,
or those involving confusion as to when to multiply the probabilities or when to add the
probabilities, e.g. (0.8 + 0.4) x (0.2 + 0.6).
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ES.

E9.

Accurate completion of the probability tree diagram was good with most candidates
scoring at least one mark. In part (b) however a great many candidates added the
probabilities instead of multiplying. It is also of note that of the candidates who correctly
quoted 3/8 x 3/8 a significant number failed to correctly work out this product; 9/16 being a
common error.

Very few candidates failed to score any marks at all in this question.

Part (a) was answered very well with most candidates completing the probability tree
diagram correctly. Errors usually occurred on the right hand branches where some
candidates put the values 0.5, 0.3 and 0.2 in the wrong order and some inserted the
results of multiplying two probabilities together. A significant number of candidates were
not aware that they needed to multiply the probabilities on the relevant branches in part
(b) and many added 0.5 to 0.5 instead. Even when candidates did write down 0.5 x 0.5
this was sometimes evaluated incorrectly with answers of 0.5, 1 and even 2.5 seen quite
frequently. Some candidates with incorrect answers lost the opportunity of gaining a
method mark here because they did not show any working.
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