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40. Probability calculate the probability of a single
event as either a fraction or a

decimal

* ynderstand that the probability
af an event occurring = 1 - the
probability of the event not
occurring

» ynderstand relative frequency as an
estimate of probability

» calculate the probability of simple
combined events using possibility
diagrams and tree diagrams where
appropriate

For understanding

https://www.youtube.com/watch?v=_2ZXGFEXLIg

https://www.youtube.com/watch?v=PGA7PCs2tFI

https://www.youtube.com/watch?v=uzkc-qNVoOk

Probabilities should not be given as
ratios.

Problems could be set involving
extracting information from tables ar
graphs.

e.g. Plblue)l = 0.8, find Pinot blue)

e.0. use results of expenments with a
spinner to estimate the probability of a
given autcome

e.0. use probability to estimate from a
population

In possibility diagrams outcomes will
be represented by points on a gnd
and in tree diagrams outcomes will
be written at the end of branches
and probabilities by the side of the
branches.


https://www.youtube.com/watch?v=_2ZXGFEXLIg
https://www.youtube.com/watch?v=PGA7PCs2tFI
https://www.youtube.com/watch?v=uzkc-qNVoOk
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1 Tim plays for his local football team. M/T19/11/Q18

The probability that Jim plays in the next mateh 15 0.7

If Tim plays n the mateh the probability of hos teams wmning 15 0.8 .
If Tim does not play i the mateh the probabihty of his team winning 15 0.6

{a) Complete the tree diagram.

Team wins

not win

[2]

(b} Calenlats the probability that Jim’s team wins their next mateh.
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Wimna has these sor cards. Each card has a shape on it. MTIHILGLT
She takes two cards at random withont replacement.

(3) Complete the mee diazram.

Firzt Sarond
card card

—
—
—

L |

(@]

. @

(b} Find the probability that the shapes on Nima's two cards are the same.
(ive your answer as a fraction.

A
0
A

[



4024 Probability Questions
Compiled by ; Mustafa Asif
Sh1821

1 A machine puts beads of different colows and sizes into packets.

The beads are selected at random from a large confainer and the selection of each bead for a packet 1s

independent of all others.
The table shows information on the contents of six packets.
Packet 1 2 3 4 5 6 Total
Total mumber of beads 15 14 19 18 16 18 100
Number of blue beads 6 3 8 6 3 T
(a) Calculate the relative frequency of the machine selecting a blue bead.
AREWEF e [1]
(b} Calculate how many blue beads you would expect in a packet of 30 beads.
Answer . [1]
(c) The probability that the machine selects a red bead is 0.17.
Calculate the probability that the machine does not select a red bead.
Answer e, [1]
4 A five-sided spinner is numbered 1, 2, 3, 4 and 5.
Ashraf spun the spinner 200 times. O/N18/11/15
The results are shown in the table.
Number spinner lands on 1 2 3 4 5
Frequency 30 25 50 55 40

(a) Calculate the relative frequency that the spinner lands on 3.

Answer
(b) Meriam spins the spinner 20 times.

How many times would you expect the spinner to land on 37

Answer

(¢) Ashraf claims: “My results show that the spinner is fair™.
Is his claim correct?
Give a reason for your answer.

.11

[

B & 1o | -1 TR
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O O QOO0
Baz A Bag B
Bag A comsains 3 black and 2 whits beads. Om181217

Bag B contams 2 hlack and 4 white beads.

Ab=ad is chosen, at randonm, froom Bag A and placed in Bag B.
A b=ad is then chosen, at random, from Baz B.

{a) Complste the mee diagrarm.

Bag A Baz B
% black
3 hlack
E]
white
2
= white

(b} Find the probability that a black bead is taken from Bag B.

ARFHET e

[2]

[2]
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6 Basta records the colour of 100 cars passing the school gate.

Her results are recorded 1n the fable. MT18M1/12
Colour of car Black Grey Red Blue Other
Frequency 43 18 12 0 18

(a)

()

(c)

(d)

Use Basia's results to estimate the probability that the next car seen 1s a blue car.

In the next hour, 300 cars pass the school gate.

Use Basia's results to estimate the number of these cars that are red.

ANSWEF o 1]

Colin records the colour of the next 100 cars passing the school gate.
His results are shown i the fable below.

Colour of car Black Grey Red Blue Other

Frequency i 10 18 28 10

Use Basia's and Colin's combined results to estimate the number of red cars that would be seen
when 500 cars pass the school gate.

Which of the estimates in part (b) or i part (c) is likely to be the best?
Give a reason for your decision.

The best estimate 15 oo BECAIEE e,

- 1]
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7 Adice is thrown 400 times. M/J18/12/12
The results are shown in the table.

Number thrown 1 2 3 4 5 6
Frequency 65 30 70 75 50 60

(a) Find the relative frequency of throwing the number 2.

ANSWEr oo
(b) Imran throws the dice 1000 times.

How many times would you expect the number 2 to be thrown?

ANSWEF e,
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Twelve lettered tiles spelling the word TRIGONOMETEY are placed mside a bag.

(a) Atile1s taken at random from the bag. MI1821/4

Fmnd the probability that the file shows a letter E_
Give your answer as a fraction m 1ts simplest form.

(b) All the tiles are placed back m the bag, a tile 15 then taken at random and placed on the table.
A second tile 15 taken at random and placed to the nght of the first tile.
A thurd tile 15 taken at random and placed to the nght of the second file.

1=t nd 3rd

Find the probability that, m the order the tiles were placed on the table, they spell GET.
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(¢) Vowels are the letters A E T O and UL
All other letters are consonants.
All the twelve tiles are placed back m the bag and two ftiles are taken at random, without
replacement.

(i) Complete the tree dhagram
First file Second tile

vowel

vowel

consonant

vowel

consonant

consonant

(if) Fmnd the probability that the files both show vowels.

Answer . . e 1]

(iii) Fimnd the probability that one tile shows a vowel and one file shows a consonant.

Answer . . e [2]




9

The 262 students at a college each study one of the languages shown in the table.
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French German | Spanish Ttalian Japanese Total
Boys 27 48 19 123
Gurls 32 4 12
Total 53 30 262

(a) Complete the table.

(b) Find the probability that

(i) agitl, chosen at random, studies Spamsh,

{ii) aboy, chosen at random studies French or Italian,

(iif) a student, chosen at random, does not study German.

[3]

L

L

1]
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10 Each time an archer fires an arrow, the probability that she hits the target 1s 0.7 .
She fires two arrows.

(a) Complete the tree diagram.

First arrow Second arrow
0.7 It
hit
0.7
miss
it
miss
mizs
[1]
(b) Find the probability that
(i) she hits the target twice,
ANSWEF e, [1]

(ii) she uts the target exactly once.
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11  Adam has a bag contamning 9 balls, mumbered from 1 to

QVN1721/4
(a) Adam takes a ball at random from the bag and replftes it

Find the probability that the ball has an odd mumber.

Answer

(b) Adam takes a ball from the 9 balls in the bag, notes the number and replaces it.
He then takes a second ball from the bag, notes the number and replaces it.

(i) Work out the probability that both numbers are odd.

Answer

(ii) Work out the probability that one number 15 odd and the other 1s even.

Answer

(c) Adam now takes two balls from the 9 balls in the bag, without replacement.

Work out the probability that the two numbers are either both odd or both even.

Answer

- 11

--[1]

- [2]

--[3]
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12 A bag contains red and blue pegs. M/I17/11/9
There are 40 pegs in the bag.
The probability of choosing a red peg from the bag is 0.4 .
(a) Work out the number of red pegs in the bag.
ANSWEF e [1]
(b) More red pegs are added to the bag.
‘Work out the number of red pegs that must be added to the bag so that the probability of
choosing a blue peg is 0.2 .
ARSWer e [2]
13 Abag contains n balls. MWYTL T A4
3 of the balls are white.
Twwo balls are taken from the bag, at random  without replacensent.
{a) Complete the tree diagram
First ball Second ball
W hite
Mot white
Whate
MNot wlate
[21
(b) The probability that both balls are white is -1!:7 )
Show that n¥ —n — 90 = 0.
[21
{c) Find the value of n.
-[21
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14 Fowena spins two fair spinners, each monbered 1 to 4.
Her scaore is the value when the nombers on the tao spinners are multiplied tozsther.
The table shows some of Fowena's possible scores.

RLTIT 223

S 1 2 3 4

1 1 z 3 4

2z 2 +

3

4
{a) Complsete the table of possible scores. 2]
(b} Find the probability that Bowena’s score is less than 4.

Anmwer o [1]

{c) Find the probabilicy that Bowena’s score is an even monber
Give your answer as a fraciion in its lowest tenmns.

Anmwer o [2]
{d} Phoebe says that Furwena’s score 1= more likely to be a sguare number than 3 factor of 6.

Iz she commect?
Shom wour working.

Amncwer

[2]
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O/N16/1218

Four cards are marked with the mumbers 1, 2, 3 and 4.

One card 15 chosen at random.

A second card 15 then chosen, at random, from the remaining three cards.
The sum of the munbers on the two chosen cards 13 calculated.

{a) Complete the table to show the possible outcomes.

First card

= 1
& 2
=
2
# | 3

4

(1]
{(b) What 15 the probability that the sum is less than 27

{c) What 1z the probability that the sum is greater than 37
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16 Abapcontyins R red beads and B blus baads.

Two beads are chozen 3t random, withont replacement.
The ree dizgram shows the possible outcomes and their probabilifies.

First bead Sacond bead

El
5
12 red
9
2
5 blne
T
1o blus
(i) Calonlate the probability that both beads are rad.
Amswer [1]

(it} Calonlate the probabiliny that the two beads are diffsrent colours.

{iif) What is the value of B7

() Of the red beads, kalf have 3 yellow spot.
Calcunlate the probability that, of the tao chosen beads, neither has a3 yallow spot.
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17 Awvira has thres §1 coins and twoe 20c codns in bher parse.

She picks ontf coms at random, one afier the other.
The coins are not replaced.

The ree diagram shows the possible cutcomes and their probabilites when picking out twnoe codns.

VM 162201 1)
First coin Second coin
x ¥1
3 ¥1
5
2
I 2
=l 51
3
2
& 20
1
& 2
(i) Findx.
Answer . [1]
{if) Find the probakility that the total valoe of the twro coins picked ot 1= 40 cents
Answer . [1]
(iit) Find the probakbility that the fotal walee of the two coins picked owt 15 3120 _
Amswar [Z]

{iv) Ara carpark, the charge iz §1.40 .
Amira picks owt thres coin:, one after the other

Find the probakility that the total valee of the three coins 1s 120 .

e [21
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Box 1 Box 2

Box 1 contams 2 white balls. Box 2 contams 4 white balls and 3 black balls.

(a) Amn chooses, at random, one ball from each box.
MT1611/Q26

(i) Fmd the probability that these balls are both black.

Answer . . e [1]

(ii) Fmnd the probability that these balls have different colours.

Answer - - e [1]

(b} From the origmal contents of Box 2, Belle chooses, at random, two balls without replacement
Find the probability that these balls are both wiate.

Answer . . e [1]

{c) Carla chooses one of the boxes at random.
With the onginal box contents, she then chooses, at random. cne ball from this box.

Find the probability that the ball 15 white.
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19 Abag contamns 10 counters of which 8 are blue and 2 are wlite.
Two counters are taken from the bag at random without replacement.

(a) Complete the tree diagram to show the possible outcomes and their probabilibes.

MI16/12/20
First counter Second counter
7 Blue
)

White

Blue

White [l]

(b) Find, as a frachon, the probability that
{i) both counters are blue,

Answer - . e [1]

(if) one counter i3 blue and the other i3 white.

Answer - . e [2]
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The diagram shows two far dice.

The wombers on dice d are 0, 0,1, 1, 1, 3.

The mumbers on dice Bara 1,12 2 2 3.

VWhen a dice 13 rolled, the score 13 the number on the top face.
(a) Dice 4 15 rollad once.

Find the probability that the score 13 not 3.

(b} Dica 4 15 rolled twica.

Find the probability that the score 15 0 both times.

(e) Dice 41z rolled 60 times.

Calculate an estimate of the momber of timeas the score 15 0.

- 111

- [2]

I
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15
(d) Drce.d and dice B are each rolled cace.
The product of the scores = recorded.
(M) Complete the possibility diagram
ER
2100
2 o0
Choe B
200
1) o) 0
1| oa]jo)]j1]1]1])3

Dice 4
[2]
(i) Find the probability that the product of the scores is
{a) 2,
................................................. 11
(b) Ereater than 3.
................................................. 1]

(e} Eva keeps rollme dice B aofil 1 is scored.

Find the probability that this heppens oa the 5th roll.



4024 Probability Questions
Compiled by ; Mustafa Asif

21
Humantties: Geagraphy (&) Sclence:; Fhysics (7
Hiztony {H) Chamismy (C)
Belizious shudies (B Bialagy (B)

A student bias to choose one nmmanitiss subject and fwo different science sobjecs.

(a) Complete the table to show the possible cubcomss,

MII72173
Answer Humanities Soismie
G Pand C
G Pand B
(b) Ehalif chooses his subjects at modom
(1) Fnd the probability that he chooses (Geopraphy.
AMTWET e
(@) Findthe probability that he chooses Physics.
AMTWET e

[]
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Mark Scheme

1(a)

[0].7, [0].3.[0].2, [0].4 correctly
placed

2 | M1 for two or three correct

1(b) [0].74 oe 2| M1tfor0.7=x08o0r 0.3x0.6 oe
2(a) 2 B1 for two or three completed correctly
s on first branch
2 41
—, —.— onsecond set
5 55
2(b 14 4 3 2 1
®) — oe M1 for —x— oe or their—xtheir— oe
30 5 6 5
Question Answer Marks Part marks
3(a) 0.4 oe 1
3(b) 12 or their (a) x 30 ft 1
3(c) 0.83 1
4(a) 50 1
— oe
200
4(b) 5 1 | FT 20 x their (a) provided their (a) < 1.
4(c) No. with a supporting reason 1 | e.g.: [has been spun enough times for
results to be reliable.]: results are
significantly different from those for a fair
spinner.
5(a) : 1
7
2 5 ‘ . 1
- (black) and 5 (white) with
two branches and both labels
5(b 3 2 33 2
() B oe FT l><i+£_><(1‘fm.fif'—)
35 575 7
33 2 .2
or M1 for x> - or for Zx(their=)
57 5 7
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6(a) 9 1
—oe
100
6(b) 60 1
6(c) 75 1
6(d) (c) because based on a larger 1
sample oe
7(a) 80
— oe
400
7(b) 200 FT (their(a)) x 1000 where 0 < their (a) < 1
8(a) 1 1
— cao
3(b 2
®) Lore M1 forixlxi oe
660 12 11 10
or SC1 for inxi Or answer L
2 12 12 264
1
or —.—,—
12 11 10
8(c)(1) 8 8 4 7 2 | Bl for two correct
—,—.—,— oe correctly placed
1211 1111
8(c)(ii) 1 1
— oe
11
8(c)(1 2
(e)ar) 16 oe M1 for ixi or ixi oe
33 12 11 12 11
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9(a) Flagl| s I 171 | Tot 3 | B2 for 6 or 7 correct
B 21 8 or B1 for 3. 4 or 5 correct
G |30 11 139
Tot | 57 102 20
9b)(1) 5 . 1 | FT their table
0e ISW
theirl39
9(b)(ii : . 1
( )( ) _1—6 0oe 15w
9(b)(1ii '
DI oe ISW 1
62
10(a) Probabilities 0.7 and 0.3 on the 1
correct branches
10(b)(i) | 0.49 oe 1
10(b)(11) 0.42 oce 1 | FT from their diagram. provided their diagram
probabilities are less than 1, and 0 < ans. = 1.
1@ |5 1
— o¢
9
1)@ | 25 1
— oe
81
11(b)(ii ‘ 2 iy —theirs
(b)(i1) 40 oc M for theirs y (9 —theirs) . or
81 9
theirs 4
o
9 9
11 / 5 4 4 3
© 4 oe nfww 3 M2 for 2 4 +i x>
9 9 8 9 8
or M1 for 4 x> or 2 ><i1
9 8 9 8
12(2) |16 |
12b) |80 2 | BI for 120 or 96 seen
¥ 1 lo+x 4
orMlfor —=-or——=—o¢
0+r 5 40+x 5
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13(a) Correctly completed tree diagram 2 | C1 for one correct probability correctly
n=3 positioned
oe
n—1
1n—3
oe
n
n—4
oe
n—1
13(b) 32 l M1
— _
n n—-1 15
Correct rearrangement with at least Al
one further step to reach
W —n—90=0
13(¢c) 10 2 | B1 for solutions 10. -9 seen
or M1 for (n — 10)(n+9) [ =0]
1£4(~1)? —4x1x-90
or for or better
2x1

14(a) - - - 2 | Bl for at least 6 correct
- - 6 8
3 6 9 12
4 8 12 16
14(b) 3 or0.3125 or31.25% 1 | FT their complete table (decimals or percentages correct to
16 at least 3sf)
14(c) 3 2 12 6  theirl2
—cao Bl for —or —or oe
1 16 16

14(d) No with square 6 and factors 7 seen or

(=]

B1 for square % or factors z or

qqqqqq

6 7
square — and factors — seen or
16 16

1444916 seenor 17272727 37 4" seen or
1444916and 1223366 seenor 122336 6seenor
17272727374 and 12233 6 6 seen square 6 and factors 7

15 () T3 5 !
3/-(5/6
4 —|7
5 7| -

® o !

Ji ".‘

(© % oe : or FT their table !
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16 () ’—; oe 1
(i) 5 e 2 M for 22+ 2,12
95 519 5 19
Or SC1 for answer 2—J_'
95
(iii) 12 cao 1
(iv) oL oe 2 M1 for i><u where n > k=1
190 n n-1
17 (i) ioe 1
2
(ii) — o¢ 1
20
') -
(i) 12 oe 2 | Blfor E_xi or g><i seen
20 5 4 5 4
iv 18 oe 2 B1 for any correct sequence of three coins.
3 q
60 321 2 3 1 3
— X —X— 0l —X—x— I —xX—x—
5 4 3 5 4 3 5 4 3
18 (a) () |0 1
3
ii - 1
(ii) 7
2
b — oe 1
(b) 2
11 | 1 4
(c) — 0¢ 2% M1 for —x1 + —x—
14 2 2 7
2 2 8 1 ..
19 —, =, —, — correctly positioned 1
@) 10°9°9°9 yP
(b) (i) 26 oe 1*
i i
90
32 8 2 2 8
ii i 2ft* | M1 for —x =+ —x—
@ | g0 109 10 9
ft their tree diagram with fractions < |
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20(a) 5 1
6
A
2000 | 4 2 i for 22
36 6 6
20(c) 20 1
20(d)(i) | Diagram completed correctly 2 | B1 for 3 correct columms or for 4 correct rows
Xxx3339
Xx2226
Xx2226
Xx2226
Xx1113
20(d)(ii)(a) 9 oe 1FT | FT their (d)(i)
36
20(d)(11)(b 4 oe 1FT | FT their (d)(i)
36
20(e) | 512 2 4 2
776 oc M1 for [ —| xZ oe k=3.40r5only
777 .6 6
21(a) GCB. HPC. HPB. HCB. RPC RPB. RCB 2 | B1 for 5 correct and none incorrect or for 6
correct
-) . - .. . 1
21(b)(1) 3 orl or 0.333(.) or 33.3()% 1 | FT dep on B1 scored in (a)
9 3
21(b)(ii 1|FTd B1 scored i
()i g or % or 0.666 — 0.667 or 66.6% — 66.7% cpon scored m (a)
l
21(b)(1i1) 1 | FT dep on B1 scored in (a)

% or 0.222(...) or 22.2(...)%

After 0 scored in (i) (ii) and (iii).

sClfor 222
Kk k




