R Probability of a single event

ROBINSON Worked solutions

This topic online

n A fair six-sided dice is rolled once.
Write down the probability that the dice lands on a number less than 3. (1 mark)
The aumbers Less than d are |l and 2, so there are 2 success coul ovtcomes out °f é

e."uo.(.(.v L:.lQ,LJ ovtcomes
P(Less than 3) =

2 _ 1
¢ d

\
3

n A spinner can land on red, blue, green or yellow.

The table shows the probabilities for three of the colours.
Colour red | blue | green | yellow

Probability | 0.2 | 0.35 | 0.1
Work out the probability that the spinner lands on yellow. (2 marks)

The Fovr probabilities must add vp to |
0.2 +0.35 0.1 = 0.495
P( Je,(.(.ow) = | - 0.45 = 0.35

0.35

n A bag contains 5 red counters, 3 blue counters and 2 yellow counters.
A counter is taken from the bag at random.

Write down the probability that the counter is blue. (1 mark)

Totol covnters =5 +34+2 =10

3 are blue

P(blue) = i
o]
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n Here are some words that describe probability.
impossible unlikely even chance likely certain
Choose the best word to describe each event.
a. A fair six-sided dice is rolled and lands on a number less than 7.
b. A fair coin lands on heads.

c. A bag contains only blue counters. A red counter is taken from the bag. (3 marks)

a)
AcL °f | to € are Less €han 7

certocn
)
Heods and tails are QALUo.(.(.J (..a.lLe.LJ

even chance
<)

There is no red counter tn the bo.a

tmpossible

B Here is a probability scale, labelled from 0 to 1.
a. Mark with a cross the probability that a fair coin lands on tails.

b. Mark with a cross the probability that an ordinary fair dice lands on the number 8.

b a
€k % b
0 s 1

(2 marks)

A Foer coun Lands on tacils with probmb;(.:.‘by %, so the cross goes e.xo.c‘t(.y ko.(.ocwo.:)
between O and |
An or&:.no.rj dice onL:) shows \ to ¢, so Lo.f\d.:.na on 8 is impossible

ond the cross aozs ot O
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n Priya buys 12 tickets in a school raffle.
A total of 400 tickets are sold.
One ticket is picked at random to win the prize.

Work out the probability that Priya does not win the prize. (2 marks)
The number of tickets that are not priva{s is 40O - 12 = 38%

P(pr:.:)a does not wu\) = 38 = 17
“+O0 100

17
100

A bag contains 10 counters: 4 red, 3 blue and 3 yellow. One counter is taken from the bag at
random.
On the probability scale, mark with an arrow
a. the probability that the counter is red. Label the arrow R.
b. the probability that the counter is blue or yellow. Label the arrow B.
R B
| |
l
]

I I I I I I I I I
01 02 03 04 05 06 07 08 09 1

A

O -

(2 marks)

o.) Y4 red out of \O counters

Y
Plred) = — = oM

\O
) 3+ 3 =6blue or JeLLow ovt of \O

P(olue or de.(.(.ow) = £ - 0.6
10

R ot O, 6 at 0.6
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n A box contains 24 chocolates: 8 milk, 6 dark and 10 white.
Hana takes one chocolate from the box at random.
a. Work out the probability that the chocolate is dark.
b. Work out the probability that the chocolate is not white.

(3 marks)
o)
¢ |
24 4
\
Pldork) = —
(1Y
)
Not white = milk t dark =8 + ¢ =4
\“+ 7
v 12
7
Plnot white) = —
12
n A bag contains 4 green counters, 7 yellow counters and 9 white counters.
A counter is taken from the bag at random.
Find the probability that the counter is not green. (2 marks)
Tokal number of counters =4 +7+9=120
Counters that are nok green =T+ 1=u
P(not sru.n) = 6 _ %
20 S
“
S
m The probability that Dan's bus is late on any school day is 0.15
a. Work out the probability that Dan's bus is not late on a school day.
b. There are 40 school days in a term. Work out how many days you would expect Dan's bus to be
late. (3 marks)

o)
Probabilities add vp to

|-0.15 = 0.85

0.9
b)
OIS X YO = §

6 &O.Js
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m A bag contains only red, blue and green counters.

% of the counters are green.

The rest of the counters are red and blue in the ratio red : blue = 3: 2.

A counter is taken from the bag at random.

Work out the probability that the counter is blue. (3 marks)
\ S
¢

The J,ro.ct'\on °f counters that are red or blue =1 -
Blue counters are 2 parts ovt of S, 0 the blue ocrmct;oﬁ of the
rest = z

S

p(bLUO) = ixi_—=
s (4

|
3

m A fair six-sided dice is rolled.
Is it more likely to land on an even number or on a number greater than 4?

You must show how you decide. (2 marks)

Even: 2, L},Csop=%

Greater than4: S, ¢ so P = %

352

¢ ¢

An even aumber cs more Lake.(,:)

m A fair eight-sided spinner has sections numbered 1 to 8.
The spinner is spun once.
a. Write down the word that best describes the probability that the spinner lands on 9.
b. Find the probability that the spinner lands on a multiple of 3. (2 marks)

The speaner only shows | to 9, so Lmnd.u\a on 1 cannot happen: it is

impossible

The multiples op 3 cromi€o 8 are 3 and §, 5o P(multeple of 3) =

z2.!
8 u
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m A fair six-sided dice is rolled.

a. Write down the probability that the dice lands on an even number.
b. Work out the probability that the dice lands on a factor of 12.
c. Work out the probability that the dice does not land on a factor of 12. (3 marks)

»)

3
Even: 2,4, ¢ so <

|
2
b)

Factors of \2:1,2, 3, 4,4
)

¢

¢)

!
¢

m Ben has these notes and coins in a tin:
two £10 notes, three £5 notes, four £2 coins and one £1 coin.
Ben takes one note or coin from the tin at random.

Work out the probability that its value is less than £5. (3 marks)
Total aumber of notes and cotns =2+ 3+ 4 +1=10

The items worth Less than ES are the Fovr £2 cocns and the one
EI coin, which s S items

P(value Less than ES’) =5 _ )
\O 2

|
2
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m Here are the numbers of goals a team scored in its last 10 matches.
2013221024

a. Write down the mode.

b. One of the 10 matches is chosen at random. Work out the probability that the team scored
exactly 2 goals in that match.

o)

2 appeors 4 times, O tuwice, | twice, 3 once, 4 once

Mode = 2
b)

4 matches out of \O
“ _ 2

\O S

a|m

A spinner can land on red, blue or green only.
P(red) = 0.3 and P(blue) = 0.25.
a. Work out the probability that the spinner lands on red or blue.
b. Work out the probability that the spinner lands on green.

P(red or blue) = 0.3 + 0.25 = O.5S
The probabeilities of red, blue and qreen must add up to
P(are.e.n) = | - 0.55 = O.49%

m Box A contains 12 balls. 3 of the balls are red.
Box B contains 18 balls. 5 of the balls are red.
Leah takes one ball at random from each box.
From which box is she more likely to take a red ball?

You must show your working.

P(red ocrom 60.::. A) = i = 0.25
\2

P(red From Box 6) = % = 0.277... (o 3 decimal places
0.27%)

(3 marks)

(3 marks)

(3 marks)

0.27% 7 0.25, o0 she s more (.:.le.(.j to take a red ball From Box

6
Box 6
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m A spinner has 8 equal sections. Some sections are blue and the rest are white.

The arrow on the probability scale shows the probability that the spinner lands on blue.

a. Write down the probability that the spinner lands on blue, as a fraction.

b. How many of the 8 sections are blue?

A

O -

0.25 0.5 0.75

o.) PArrow ts 3 °of the 4 e.iuo.(. sk!.ps o.(.ot\a
P(b(.ue.) = i

(7Y
b) Find i of ®

1Y

P+t4u4=12
2R3 =¢
a) 3/4 b) ¢ sections

m Here are the probabilities of three events.

Event A: % Event B: 0.35 Event C: 30%

a. Write the events in order, starting with the least likely.

v

(2 marks)

b. Event B is a spinner landing on blue. The spinner is spun 200 times. Work out an estimate for the

number of times it lands on blue.

o)

&: 035
C:30% =03
C, 6, A
b)

0.3 X 200 = TO

70 times

(4 marks)
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m A bag contains only red, blue and green counters.
P(green) = 0.4
P(red) = P(blue)
There are 20 green counters in the bag.

Work out the number of red counters in the bag. (4 marks)

P(Sru.a) = O.4 and there are 20 green counters, so the Lotal number of counters s
20 =+ O+ = 50O

P(red) 4+ P(olve) =1-04 = 0.6, a.nd P(red) = P(olue), so P(red)
= 0.3

Number of red counters = 0.3 x SO =15

IS
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