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OCR 11 Probability (Higher)

1. Itis estimated that the probability of a person being left-handed is 0.23.
How many people would you estimate to be left-handed in a population of 23 0007

2. Two fair, normal six-sided dice are rolled and the scores are added together. Draw a sample
space to show this information and calculate the probability of rolling a total of 11.

3. Acard is chosen at random from a standard pack of 52 playing cards.
Given that the card chosen is black, calculate the probability that it is an ace.

4. James is either late, on time or early. The probability that he is late is 0.65. The probabilities
that he is on time or early are equal. What is the probability that James is early?

5. A dartboard is divided into twenty equal sections numbered from 1 to 20. The probabilities of a
dart hitting each numbered section are equal. What is the probability that a dart hits a prime
number?

6. There are only 4 ham sandwiches, 3 cheese sandwiches and 2 jam sandwiches in a picnic
box. Jack takes one sandwich at random and gives it to his sister. Jack then takes a second
sandwich at random for himself. Work out the probability that both sandwiches are the same

type.
7. A four-sided spinner can land on red, green, blue or yellow. The probability of landing on red is
40%, the probability of landing on green is % and the probability of landing on blue is 0.1. If the

spinner is spun 150 times, how many times will it land on yellow?

8. A coin is biased so that the probability of getting a head is % The coin is thrown twice.

What is the probability of getting one head and one tail?

9. Six red discs are numbered 1, 1, 2, 2, 3, and 3. Five white discs are numbered 1, 1, 3, 5, and 5.
A disc is chosen at random.
What is the probability that the disc is red given that it is numbered 37?

10. There are 12 people in a cycling club. 5 are men and 7 are women. Their names are placed in
a hat and 5 names are chosen at random, without replacement. What is the probability of
choosing the names of all 5 men?

11. Mia thinks that her dice is biased. She rolls it 10 times and gets a six three times.
Do you think her dice is biased? Explain your answer.

12. A bag contains only 4 red sweets, 5 green sweets and 7 purple sweets. Niamh chooses a
sweet at random and eats it. She then chooses a second sweet. Given that the first sweet is
not purple, find the probability that the second sweet is purple.

13. Mahmoud says that when you flip a fair coin you are just as likely to get 5 heads in a row as
you are to get 10 heads in a row. Discuss his claim.
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14. The table below shows the number of male and female students that play a musical instrument.
Calculate the probability that a randomly selected student is a musical instrument player, given

that the student is female.

Male Female Total
Musical instrument 4 8 12
No musical instrument 14 24 38
Total 18 32 50

15. Students in a class are asked if they play hockey or football. The Venn diagram below shows
their responses. A student who plays hockey is chosen at random. What is the probability that
the student also play football?

f Hockev Football

16. Georgia has 30 individual socks in her drawer, 18 are black and the rest are blue.
What is the probability that Georgia randomly picks two socks that are both the same colour?

17. Some people completed a survey about whether they had siblings.
o 25% had at least one brother and at least one sister.
e 56% had either at least one brother or at least one sister, but not both.
e 43% had at least one brother but no sisters.
What percentage of people surveyed had no brothers and no sisters?

18. Tyara owns
e 2 red skirts and 1 blue skirt,
o 1 green top, 1 blue top and 2 red tops,
e 2 pairs of blue shoes.
An outfit consists of a skirt, a top and a pair of shoes. What proportion of Tyara’s available
outfits include at least one red item?

19. John has a tin containing five chocolate biscuits and 3 ginger biscuits. He chooses three
biscuits at random from the tin, without replacement. What is the probability that he chooses
two of the same type?

20. Andy is playing snooker. His match is the best of 5 frames. His coach tells him that the
probability of him winning each frame is 0.7. What is the probability that Andy wins the match in
the fourth frame?
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Answers
1. 5290
2.
Dice 2
1 2 3 4 5 6
1 2 3 4 5 6 7
- 2 3 4 5 6 7 8
o 3 4 5 6 7 8 9
= 4 5 6 7 8 9 10
5 6 7 8 9 10 11
6 7 8 9 10 11 12
o , 2 1
Probability of rolling a total of 11 = —=—.
36 18
3. L
13
4. 0.175
5. Prime numbers are 2, 3, 5,7, 11, 13, 17, 19.
Probability that a dart hits a prime number= % = %
6. Probability that both sandwiches are the same = i><E + E><z + Exl 2@23_
9 8 9 8 9 8) 72 18
7. 0.3x150=45
5. 2
9
9. 2
3
5 4 3 2 1 120 1
10, —X—X—X—X—=——— = ——
12 11 10 9 8 95040 792
11.

12.

If the dice was not biased she would expect to get a six approximately twice (10 x% =1.6 )-

Although her result is very close to this value she has only done 10 trials, which is unlikely to
be sufficient to draw a reliable conclusion from. She should do more trials.

7

15
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13. Mahmoud is incorrect. The probability of throwing 5 heads in a row (0.5° =0.03125) is much
higher than the probability of throwing 10 heads in a row (0.5'° = 0.00098 ).

14. 8.1
32 4
15, >
12
18 17) (12 11) 438 73
16. | o x—L |4 Ex—|=220_ 12
[30 29j (30 29} 870 145

Second sock

17 Black
First sock 29
Black
@
30
E Blue
29
18 Black
29
12
30 Blue
ﬂ Blue
29

17. 19% of people surveyed had no brothers and no sisters.

— At least one At least one
< brother sister
19%

(Other methods may be used)
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18. 3 skirts x4 tops x 2 pairs of shoes =24 available outfits in total.
There will be 2 x4 x2 =16 available outfits that include a red skirt.
There will be 1x4 x2 =8 available outfits that include a blue skirt, which are shown below.

Skirt Top Shoes
Blue Green Blue 1
Blue Blue Blue 1
Blue Red 1 Blue 1
Blue Red 2 Blue 1
Blue Green Blue 2
Blue Blue Blue 2
Blue Red 1 Blue 2
Blue Red 2 Blue 2

There are 4 outfits in the sample space above without a red item, hence 4 of the 24
available outfits are without a red item.

Proportion of outfits with at least one red item =1- (proportion of outfits without a red item)
-4
24
20

24

19. Probability of choosing two biscuits of the same type =1- (probability of choosing 3 chocolate
biscuits) — (probability of choosing 3 ginger biscuits)

Probability of choosing 3 chocolate biscuits = i X i X ﬁ = ﬂ
7 6 336
. : . N 3 2 1 6
Probability of choosing 3 ginger biscuits = —x—x—=——
7 6 336

So probability of choosing two biscuits of the same type =1 —( 60 + 6 J _270 _45

336 336) 336 56
20. There are 3 combinations of winning in exactly 4 frames.

L Wi W | W

w L W | W

W | W L w

The probability for each combination is the same (0.7x0.7x0.7x0.3).
The total probability is 3 x (0.7 x0.7x0.7 x 0.3) =0.3087.

Version 1 5 © OCR 2017



GCSE (9-1)

MATHEMATICS

We'd like to know your view on the resources we produce. By clicking on ‘Like’ or ‘Dislike’ you can help us to ensure that our resources
work for you. When the email template pops up please add additional comments if you wish and then just click ‘Send’. Thank you.

Whether you already offer OCR qualifications, are new to OCR, or are considering switching from your current provider/awarding
organisation, you can request more information by completing the Expression of Interest form which can be found here:
www.ocr.org.uk/expression-of-interest

Looking for a resource? There is now a quick and easy search tool to help find free resources for your qualification:
www.ocr.org.uk/i-want-to/find-resources/

OCR Resources: the small print

OCR’s resources are provided to support the delivery of OCR qualifications, but in no way constitute an endorsed teaching method that is required by the Board, and the decision to
use them lies with the individual teacher. Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within
these resources. This formative assessment resource has been produced as part of our free GCSE teaching and learning support package. All the GCSE teaching and learning
resources, including delivery guides, topic exploration packs, lesson elements and more are available on the qualification webpages. If you are looking for examination practice
materials, you can find Sample Assessment Materials (SAMs) and Practice Papers on the qualification webpage_http://www.ocr.org.uk/qualifications/gcse-mathematics-j560-from-
2015/

© OCR 2017 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this
work.

OCR acknowledges the use of the following content: n/a
Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: resources.feedback@ocr.org.uk

Version 1 6 © OCR 2017


mailto:resources.feedback@ocr.org.uk?subject=I%20liked%20the%20GCSE%20(9-1)%20Mathematics%20Check%20In%2011%20Higher
mailto:resources.feedback@ocr.org.uk?subject=I%20disliked%20the%20GCSE%20(9-1)%20Mathematics%20Check%20In%2011%20Higher
http://www.ocr.org.uk/expression-of-interest
http://www.ocr.org.uk/i-want-to/find-resources/
http://www.ocr.org.uk/i-want-to/find-resources/
http://www.ocr.org.uk/qualifications/gcse-mathematics-j560-from-2015/
http://www.ocr.org.uk/qualifications/gcse-mathematics-j560-from-2015/
mailto:resources.feedback@ocr.org.uk

GCSE (9-1)

MATHEMATICS

foe | Qu. Topic Fo | Qu Topic R|A
AO1 1 Calculate number of expected outcomes AO1 1 Calculate number of expected outcomes
AO1 2 Draw a sample space diagram AO1 2 Draw a sample space diagram
AO1 3 Work out a conditional probability AO1 3 Work out a conditional probability
AO1 4 | Apply the addition law of probability AO1 4 Apply the addition law of probability
AO1 5 Calculate a probability involving prime numbers AO1 5 Calculate a probability involving prime numbers
AO1 6 Work out probability of a combined event AO1 6 Work out probability of a combined event
AO1 7 Use probabilities to calculate the number of AO1 7 Use probabilities to calculate the number of
expected outcomes expected outcomes
AO1 8 Calculate a probability AO1 8 Calculate a probability
AO1 9 Calculate conditional probability AO1 9 Calculate conditional probability
AO1 10 | Apply the multiplication law of probability AO1 10 | Apply the multiplication law of probability
AO2 11 glir:c?;;e a relative frequency to an expected AO2 11 glj)tr:op;;e a relative frequency to an expected
AO2 12 | Calculate a conditional probability AO2 12 | Calculate a conditional probability
AO2 13 | Discuss probabilities of equally likely outcomes AO2 13 | Discuss probabilities of equally likely outcomes
AO2 14 | Find a probability from a two-way table AO2 14 | Find a probability from a two-way table
AO2 15 | Interpret a Venn diagram AO2 15 | Interpret a Venn diagram
AO3 16 | Calculate conditional probability AO3 16 | Calculate conditional probability
AO3 17 | Solve a problem involving percentages AO3 17 | Solve a problem involving percentages
AO3 18 | List combinations and use the product rule AO3 18 | List combinations and use the product rule
AO3 19 | Calculate a conditional probability AO3 19 | Calculate a conditional probability
AO3 20 | Calculate probability in a real life context AO3 20 | Calculate probability in a real life context
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