R, Tree diagrams for independent events

ROBINSON Worked solutions

This topic online

n The probability that it rains in a town on Saturday is 0.3.
The probability that it rains in the town on Sunday is 0.4.
The two events are independent.

Work out the probability that it rains on both days. (2 marks)
For tndependent events, mu(.t:.p(.:) the probabeliteies
P(rocn both d.o.vs) = 03X 0M4=0.2

O.12

n Zak plays two games of darts. He draws a probability tree diagram.
On the first pair of branches he writes P(win) = 0.6 and P(lose) = 0.5.
He then works out P(win both games) = 0.6 + 0.6 = 1.2.
Write down two mistakes Zak has made.

The games are independent, with the same probability of winning each game. There are no draws. (2 marks)
The probabilities on any pocr o branches must sum to 1, but 0.6 +

0.9 =\l
To combine two events a.(.ona o po.fh Jou Mu(.t‘\p(.d the probabilities, so P(win bokh)
should be 0.6 X 0.6 = 0.36, and 1.2 s :.mposs:.b(.e. because a probo.b:.(.:.tj connot be

Sre.o.(:e.r than

n Femi plays two games of table tennis.
The probability that he wins each game is %

The results of the games are independent.

Work out the probability that Femi loses at least one of the games. (3 marks)

P(wins both 30.0\2.5) =2 *_H

3 3 ) |
L-osa.ns ot Least one So.me, ts the opposite. °f' winning both

P(Loses ot Least one) = | - “ _ 9

1 q

S

q
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n To win a chess tournament, Jamal must win his semi-final and then win the final.
The probability that he wins his semi-final is 0.7.
If he reaches the final, the probability that he wins it is 0.55.

Work out the probability that Jamal wins the tournament.

(2 marks)
Se.mi.-o(;mo.(. win: 0.7
Final win: 0.5
Both needed, so muL‘tip(.J a.(.ol\s the branch
= O.7 X O.55
0.32S
a 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 1
P(red) — =0.3and P(olue) = — = 0.7
10 10

The counter cs replaced, so the second pick has the same
probabilities
P(bokh blue) = 0.7 x 0.7 = O.41
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n The probability that Ravi's bus is on time on any day is 0.8.
Whether the bus is on time on one day does not affect any other day.
Ravi catches the bus on Monday and on Tuesday.

a. Work out the probability that the bus is on time on both days.

b. Work out the probability that the bus is late on exactly one of the two days.

Plon time) = 0.8, P(Lake) = 0.2

a.) On time, on time

= 0.8 %X 0.0

0.64

b) Two branches give O.xmr.t(.y one Late

On £ime, Late: 0.9 X 0.2 = 0.\¢
Late, on time: 0.2 x 0.8 = 0.1¢
= 0.\ t+ 0.\

0.%2

The probability that Jon's bus is on time on any day is 0.9.
Whether the bus is on time on one day is independent of any other day.
Jon catches the bus on Monday and on Tuesday.
a. Complete the probability tree diagram.
b. Work out the probability that the bus is on time on both days.

Monday Tuesday
On time
/ 0.1 Late
0.9

On time
0.1
0.1 Late

Each poir oi branches sums to I, so P(Lo.'te.) =1-09=0.

P(on time both J.o.ys) = 0.9%x 0.9 = 0.0l
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n A bag contains 4 red counters and 6 blue counters.

Eva takes a counter at random, records its colour and puts it back. She then takes a second counter
at random.

a. Work out the probability that both counters are red.
b. Work out the probability that exactly one of the counters is red. (3 marks)

P(red) = 0.4, P(blue) = 0.6 both times
RR: 0.4 x O.4 = 0.6
RB: oux o4

o.24
Br: 0.6 x o4 = 0.24

B6: 0.¢x 0.¢ = 0.3¢
o)
0.\
b) R& + B

= 0.4 + 0.24

O.48

n Amy and Beth each take one penalty kick.
The probability that Amy scores is 0.7.
The probability that Beth scores is 0.55.
The two events are independent.

Work out the probability that neither of them scores. (& marks)
P(Amd misses) = |- 0.7 =0.3
P(Beth msses) = 1 - 0.55 = Ous
Plneither scores) = 0.3 X O.45 = 0.13S

0.13Ss
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m Ella and Fraser each take their driving test on the same day. Their results are independent.
The probability that Ella passes is 0.75.
The probability that Fraser passes is 0.6.
a. Work out the probability that both pass.
b. Work out the probability that exactly one of them passes.
c. Work out the probability that at least one of them passes. (4 marks)

ElLa: pass 0.75, oc,o.i(. 0.25
Fraser: pass 04, pacl O

a) Pass, pass

O.75 % 0.6

o.uNS

b) ElLa on(.:’, or Fraser OM'J
O.71s x 0.4 = 0.3

0.25 X O.¢ = O.IS
= 0.3+ 0.5

o.MNS

c) At Least one = | - both l,o.;.(.
0.25 X O+ = O.l

= 1-0.\

0.9
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m A bag contains 2 green sweets and 3 yellow sweets.
Cal takes a sweet at random, notes its colour and puts it back in the bag.
He then takes a second sweet at random.

Work out the probability that the two sweets are the same colour. (4 marks)

P(are.e.n) = % and P(Je.(.(.ow) = % on each pick, because the

sweet is replaced

P(ooth Sre.u\) =2,2_ 4
S S 29
P(bokh Je.u,ow) = i % i - l
S S 25

P(so.me. co(.our) = 4 9 - 15

25 25 25

Add £he two paths because bokh green and both ye.(.(.ow cannot happen together ca
the same two picks. These are the only wa.ys to obtain the same colour

13
25

m Zainab takes three free throws in a basketball game. The probability that she scores with any one
throw is 0.7, and the throws are independent.

a. Work out the probability that she scores with all three throws.

b. Work out the probability that she misses at least once.

c. Work out the probability that she scores with at least two of the three throws. (4 marks)

Score 0.7, miss 0.3
a)
= 0.7TX O.7T X O.7

0.343

b) Opposcte of oLl three
= | - 0.343

0.¢S1
) Exo.c.'(:(.d two: SSM, sSMs, Mss

Eoach = 0.7 %X O0.7% 0.3 = 0.147
IR OI4T = O.44l

= O.44%| + 0.34)%

O.T%x
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m A warehouse has two independent fire alarms.
The probability that each alarm works correctly in a test is 0.95.
Both alarms are tested.

Work out the probability that at least one of the alarms works correctly. (4 marks)
P(on alorm J.o.&.(.s) = | - 0.95 = 0.05
P(both alarms aco.l(.) = 0.05 X 0.05 = 0.001L5
P(ot Least one works) = 1| - 0.0025 = 0.9975

0.997s

m A gardener sows three seeds. Each seed has probability 0.9 of germinating, independently of the
others.

Work out the probability that exactly two of the three seeds germinate. (3 marks)
Cerminate 0.9, nokt O.I
YIN: 0.9 % 0.9 x 0.1 = 0.08
YNY: 0.9 x 0. % 0.9 = 0.08I
NYY: 00 % 0.9 % 0.9 = 0.08
= 3 X 0.0%

0.243

m Cara and Dan each take a driving test.
The probability that Cara passes is 0.6.
The probability that Dan passes is 0.75.
The two events are independent.

Work out the probability that exactly one of them passes. 4 marks)
P(Cara posses o.nd. Oou\ oc.ou(.s) = 0.6 X 0.25 = O.IS

P(Cara aco.a.(.s and Oan po.sse.s) =04 XRO0.7Ts =0.3

P(e..zo.c.‘k(.:) one pa.sse.s) = OIS + 0.3 =045

o.4S
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m A biased coin is flipped twice. The flips are independent.
The probability of getting tails on both flips is 0.36.
a. Work out the probability that the coin lands on heads on one flip.

b. Work out the probability of getting exactly one tail in the two flips.

Lekt Pltails) = €. Thentx t =0.3¢, 50 £t =04
P(heods) = |- 0.6 = O.4

p(e..zo.c.tty one ‘ko.:.(.) = p(TH) + p(HT) = O06XRO4H+TOHXOL=
0.24 + O.24 = O.4%

(4 marks)

Ella plays a tennis match on Saturday and a badminton match on Sunday.
The probability that she wins the tennis match is 0.65.
The probability that she wins the badminton match is 0.4.

The results are independent.
a. Complete the probability tree diagram.
b. Work out the probability that Ella wins exactly one of the two matches.

Tennis Badminton
Win

Win 0.4
/ 0.6

Lose
0.65

Win
0.35
\ Lose

0.4
0.6 Lose
(5 marks)
P(Lose tennis) =\ - 0.5 = 0.35 and P(lose badmenton) =1 - 0.4 =
0.6
P(win Lenncs, Lose badmenton) = 0.45 % 0.6 = 0.39
P(Lose teannis, wen badminton) = 0.35 X O.4 = O.a4

p(e..xac.‘k(.d one w'm) = 0.39+ 0.4 =0.53
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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

5/9
Red
4/9

\ Blue 5/8

3/8 Blue

(5 marks)
Furst peck

Plred) = %, P(blue) = %

The pen s not replaced, so 8 pens remaca

o.oc,‘te.r o red, P(re.d) = % and p(b('ug) = i)’ &J;te,( o blue,

Plred) = — > and P(blue) = 2
8 N
P(no red pens) = P(blue, blue) = 2y S !
’ T & 712 ¢
Plot Least one red) = | - i = S
¢ ¢
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