R Probability

ROBINSON Worked solutions

This topic online

n 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)
Mu(.t:.p(.j the aumber °f chocees at each sto.az
Sx¥xu4 = KO digrerent meals

160

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)

Total number of counters =4 +T7T+9=20

Counters that are nok green = T49=16
P(not Sre.e.n) = 6 _ 4

20 S

(1Y

s

B 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. (3 marks)

P(red or blue) = 0.3 + 0.25 = O.§5
The probabileties op red, blue and qreen must add vp to |
P( Sre.u\) = |- 055 = OM45
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n Two fair spinners are each numbered 1, 2, 3 and 4.

Both spinners are spun and the two scores are added together.

+ 1 2 3 4
1 2 3

2 3

3 6

4

a. Complete the sample space diagram.
b. Work out the probability that the total is 5

c. Work out the probability that the total is greater than 6

o)

Add the row and £he columa

2345
3456
4S¢7

S¢T1%
b)

4 X 4 =16 outecomes

Totals of S. 4 of them

(1Y
P(s) = "

|
O
e)

GCreater thané: 7,7, %

2 outcomes

Kl
16
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n Twelve cards are numbered 1 to 12. One card is taken at random.

Event A: the number is even.
Event B: the number is a multiple of 5
Event C: the number is an odd prime number.

a. Write down two of the events that are mutually exclusive. Give a reason for your answer.
b. Work out the probability that the number is even or an odd prime number.

c. Leah says, "P(A or B) = P(A) + P(B)". Explain why Leah is wrong. (4 marks)
A:2,4,¢,8,10,12
B: 5,0
C:3,8,7,0
a)

No aumbers ¢a common

A and C
)

p(A ofr C)= i + i
12 12

¢)
10 is tn A and a 6

Ad.d.'ma counts 10 tuwice

A and B are not mutUaLLJ exclusive

n A four-sided spinner can land on 1, 2, 3 or 4.

The table shows some of the probabilities.

Number 1 2 3 4

Probability | 0.2 | 035 | 0.15

a. Work out the probability that the spinner lands on 4.

b. The spinner is spun 200 times. Work out an estimate for the number of times it lands on 4. (4 marks)
The probabilities must add vp to ), and 0.2 + 0.35 + OS5 = 0.7
P(4) = 1-0.7=0.3

Estimated number of 4s tn 200 spins = 0.3 X 200 = éo
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Zainab and Theo play a game with two fair six-sided dice.

They roll both dice and multiply the two scores.
Zainab wins if the answer is even.
Theo wins if the answer is odd.

a. Show that the game is not fair.
b. They play the game 60 times. Work out the number of games Theo should expect to win.

c. Theo actually wins 18 of the 60 games. Kemi says, "The dice must be biased." Is Kemi right? Give
a reason for your answer. (4 marks)

o)
Od.d °ALJ of both dice are odd

IR D =90dd answers

6 % ¢ = 3¢ outcomes

1 \
P(Th = — = —
(Theo) 3¢ Y

P(Zoinab) =1 - L i
L}

-
3 |
— # —, s0 not facr
4 o4’ F
b)
\
COX — =19
I-..
IS 30.0\&5

)
Expected IS, actual 18

\% is close to \S

No, results vary o Lettle
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n 80 adults went to a gym on Saturday.

45 of the adults went to a morning class. The rest went to an afternoon class.

Of the adults at the morning class, 30 did yoga.
Of the adults at the afternoon class, 12 did yoga.

a. Complete the frequency tree.

b. One of the 80 adults is chosen at random. Find the probability that this adult went to the
morning class and did yoga.

Yoga
Morning 30 I
45 Not yoga
15
Afternoon 12
35 Not yoga
23
(4 marks)
Aocte.rnoon class = R0 - 4§ =35
Momu\s, not J°5°’ = 45 - 30 = IS

Attzrnoon, nokt Jogo = 35 -\2 =23

p(mornms o.nd J°3°'> = 3—0 = i

20 8
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n A running club has 120 members. Each member is an adult or a junior.

70 of the members are adults. The rest are juniors.

% of the adults ran a marathon last year.

11 of the juniors ran a marathon last year.
a. Work out the number of juniors in the club.
b. Work out the number of adults who ran a marathon last year.

c. One of the members who ran a marathon last year is chosen at random. Work out the probability
that this member is a junior.

Marathon
Adult 28
70 No marathon
42
m Marathon
Junior 1
50 No marathon
39

(5 marks)
Juntors = 120 - 7O = SO
A 2
dults who ran o marathon = = °of 70 = 28
Total members who ran o marathon = 2% + i = 39
P( :)un:.or) = \
3
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 chotces +or the ocu‘s‘k &&Snt (\ o 1) and \O chotces ocor eoch of the
other three elisa.ks

Ix10%x10%x 10 = 1000 passcodes

(o) E.zo.r.t(.:) one of the 000 Lluo.(.(.y (.&.ht.(.d guesses is correck, so the probo.bi(.;.tv s

|
1000
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m A bag contains 3 red counters and 7 blue counters.
Kira takes a counter at random, notes its colour and puts it back.
She then takes a second counter at random.
a. Complete the probability tree diagram for the two picks.
b. Work out the probability that both counters are blue.

First counter Second counter
Red
/ 0.7 Blue
0.3
Red
0.7
\ Blue 0.3
0.7 Blue
(3 marks)
= 3 7
Plred) = 3 _ 0.3 and P(blve) = — = 0.7
{e] 10
The counter is replaced, so £he second pick has the same
probo.ba.(.at:.e.s
P(bokh blue) = 0.7 % 0.7 = O.41
I EXTENSION QUESTIONS
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m 80 Year 9 pupils were asked if they play chess. The two-way table shows some of the results.

Chess | No chess | Total

Boys 12 48
Girls 24
Total 80

a. Complete the two-way table.
b. One of the girls is chosen at random. Work out the probability that she plays chess.

c. Are the events "the pupil is a girl" and "the pupil plays chess" independent? You must show your
working.

o)
6055, no chess: 4% - 12 = 3¢
Gurls total: 80 - 4% =32

(5 marks)

Girls, chess: 32 -24 =8
Chess total: 12 + % =20

No chess total: 3¢ + 24 = €0
b)
O!\(—J Look ot the 32 Sa.r(.s

Plchess l 3ir(.) = i
32
!
4
)
Plchess) = 20 _ !
|-+
P(chess | Sir(,) =21
I-+

The same, so knowing she s o Sx.r(. c.lnomae.s Aothu\s

Yes, independent
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m There are 60 pupils in Year 9.

25 pupils play an instrument (1).
18 pupils sing in the choir (C).
7 pupils play an instrument and sing in the choir.

a. Complete the Venn diagram.

b. One of the 60 pupils is chosen at random. Find P(I n C').

c. Find P(I).

d. A pupil who sings in the choir is chosen at random. Work out the probability that this pupil also

plays an instrument.

3

24

(5 marks)

o)
I OALDI 25 - T1=1%
C on(.:j: 19=-T=0n
Neither: 60 -1 -7 -1 =24
o)
TIa T butactinC
(Incy=2
¢o

3
\0
)
Not in LT

Nt 24 =35

p(LY =235
o)

3

12
)
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On(.y Look ot the 18 in the chour

(L |oy=1
1

5

1%

m A box contains 5 red pens and 4 blue pens.
Milo takes a pen at random and does not replace it.
He then takes a second pen at random.
a. Complete the probability tree diagram.
b. Work out the probability that Milo takes at least one red pen.

First pen Second pen

Red
Red 4/8
/ 4/8 Blue

<9
Red

4/9
\ Blue 5/8

3/8 Blue

(5 marks)
Fursk pick

Plred) = %‘ P(bLue) = %

The pen is not replaced, so % pens remain

o.l,te,r o red, P(re.d.) = i ond p(b(,ug_) = i)’ opter o blue,
. g’ °f

8
Plno red. pe.as) = P(blue, blue) = G220
1 8 y ¢
P(ot Least one red) = \ - v i
¢ (4
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