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StemUp Model Solution Probability Trees

1 Maya shoots at atarget with a bow and then with a crossbow.
The probability tree diagram shows the probabilities.
Work out the probability that Maya hits the target both times.

Bow Crosshow

Hits ——
06—

<o.4
T Misses ———

0.6 — Hits
0.4 — Misses
0.6 — Hits

0.4 — Misses

0.6 x 0.6 = 0.36

2 Omar has two bags.
Thefirst bag has 7 blue counters and 5 yellow counters. The second bag has 4 blue counters
and 2 yellow counters.
Omar takes at random one counter from the first bag and then one counter from the

second bag.

Work out the probability that Omar takes two yellow counters.
S x2 =35
12 6 36

S
........................... 36
/1
3 Leigh-Anneis going to play one tennis match and one squash match.
The probability that Leigh-Anne wins the tennis match is 0.5.
The probability that Leigh-Anne wins the squash match is 0.7.
(a) Complete the probability tree diagram.
(b) Work out the probability that L eigh-Anne wins both matches.
Tennis Squash | =05 =20S, 1 -
Wi 0.7 = 0.3
__— Wins <m ins B
< — Does not win 0.5 x 0.7 =035
— Wi
\ Does not win <m ns
— Does not win
) 03s
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4 Perrie has two bags of counters. Bag A has 5 blue and 5 green counters, bag B has 6 blue and 4
green counters.
Perrie takes at random one counter from each bag.

(a) Complete the probability tree diagram.
(b) Work out the probability that Perrie takes two blue counters.

S 6 3

Bag A Bag B 2 x 2 = =

« « 10 10 10
Blue <——_ Blue
i (70— eremm
[T oy 71— B0
\ Green

O

5 Michael plays a game where he can win, draw or lose.
The probability he wins any game is 0.4.

The probability he draws any game is 0.4.
Michael playstwo games. Work out the probability that he wins exactly one game.

0.4 x 06 + 0.6 x 04 =048

6 Michael sits a maths exam and a science exam.
The probability that Michael passes the maths exam is 0.9.
The probability that Michael passes the science exam is 0.5.
(a) Complete the probability tree diagram.
(b) Work out the probability that Michael passes both exams.

Maths Science I -049=20Il1-0S5=0S$
0.5 — Passes 0.9 x 0S5 = 0.4S

Passes <
09

— Fails
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7 Charles has two bags of counters. Bag A has 5 yellow and 7 black counters, bag B has 4
yellow and 2 black counters.

Charles takes at random one counter from each bag.
(a) Complete the probability tree diagram.
(b) Work out the probability that Charles takes two yellow counters.

S 49 S
Bag A Bag B 2 o 1 = =2
« « 12 6 ¥
Yellow <-—- Yellow
Ed [ 2/6]— Black

7/12 4/6 |— Yellow
7] gy ———L ]

— Black
® <
/1
8 Priya plays agame on two days.

The probability that Priyawins each timeis 0.9.

(a) Complete the probability tree diagram.

(b) Work out the probahility that Priya does not win on either day.

Day 1 Day 2 | =09 =20
[ ]— wins 0. x 0. = 0.0

Wi e
<:]/ ™ I:]~ Does not win
— Wi
|:]\Doesnotwin <:] ™
:]— Does not win

(a) every first branch pair 0.9, 0.1 and every second
branch pair 0.9, 0.1 (b) 0.0]

9 Frank shoots at atarget with abow and then with a crossbow.

The probability of "Hits" is % for bow and % for crossbow.

(a) Complete the probability tree diagram.
(b) Work out the probability that Frank hits the target both times.

Bow Crossbow -4 =1 )_-2_-2
_ s s s
it 2/5 — Hits 4 2 - 38
s —— $X5 %3
- S 00T
175 2/5 — Hits
T—Misses ———
—Mlss&e
w £
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10 Zaratakesone free kick and one penalty.
The probability that Zara scores the free kick is 0.3.
The probability that Zara scores the penalty is0.7.
(a) Complete the probability tree diagram.
(b) Work out the probability that Zara scores exactly one of them.

Free kick Penalty | -03=2071-07=03
[07]— Scores 0.3 x 0.3 =0.09
(] 5 =[] e 0.7 X 0.7 = 0.49

— 0.09 + 0.499 = 0.58

7 |— Scores

0.7 0.
(7] e ——

— Misses
......................... ®oss
/1
11  Each day Ethan wears either ablack tie or ared tie to work.
On any day the probability that Ethan wears a black tieis 0.4.
(a) Complete the probability tree diagram for Monday and Tuesday.
(b) Work out the probability that Ethan wears ared tie on both days.
Monday Tuesday | =04 =06
04— Blacktie 0.6 x 0.6 = 0.36

Black tie —— _
04—

<|:] 0.4 — Black tie
~—Redte —— _
[ ]— Redtie

— Redtie

(a) every first branch pair 0.9, 0.6 and every second
branch pair 0.9, 0.6 (b) 0.36

12 Matt has two bags.
Thefirst bag has 8 black counters and 5 green counters. The second bag has 7 black counters
and 2 green counters.
Matt takes at random one counter from the first bag and then one counter from the second bag.
Work out the probability that Matt takes two counters of the same colour.

B w748 222
13 9 13 9 39
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13 Tiaisgoing to play one tennis match and one squash match.
The probability that Tiawins the tennis match is 0.6.
The probability that Tiawins the squash match is 0.9.
(a) Complete the probability tree diagram.
(b) Work out the probability that Tiawins at least one of the matches.

Tennis Squash | —06 =104 -
_ [0.9]— Wins 0.9 =0l
</WIHS <— Does not win | =0.4x0)=1-
. 0.0 = 0.96
. — W
\ Does not win < Ins
* Does not win
......................... ®o%s
Lol
14 Alice getsthe bus on Saturday and Sunday.
On any day the probability that the busislateis0.1.
(a) Complete the probability tree diagram.
(b) Work out the probability that the busis|ate on both days.
Saturday Sunday | =00 =09

. :]—— Busislate 0. x 0.l = 0.0l
:]/ Busislate <|:]* B i ot lete

—

1 [ ] Busisiae
Busisnotlale ———
:]— Busisnot late

(a) every first branch pair 0.1, 0.9 and every second
branch pair 0.1, 0.9 (b) 0.0]

15  Annietakes one free kick and one penalty.
The probability that Annie scores the free kick is0.6.
The probability that Annie scores the penalty is 0.9.
Work out the probability that Annie scores exactly one of them.

0.6 x 0.1 = 0.06
0.9 x 0.9 = 0.36
0.06 + 0.36 = 0.92
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16  Albert hastwo bags.
Thefirst bag has 6 red counters and 6 yellow counters. The second bag has 2 red counters and
8 yellow counters.
Albert takes at random one counter from the first bag and then one counter from the
second bag.
Work out the probability that Albert takes at |east one red counter.
- 6 x 2 =3

1270 " s

3
............................ S
/1
17 Hannah gets the bus on Saturday and Sunday.
On any day the probability that the busislateis0.1.
(a) Complete the probability tree diagram.
(b) Work out the probahility that the busis not late on either day.
Saturday Sunday | =00 =09
0.1 — Busislate 09 x09 = 0.3l

Busislate <
01—

<|:]\ 0.1 — Busislate
Busisnotlate ——
:]— Busisnot late

— Busisnot late

(a) every first branch pair 0.1, 0.9 and every second
branch pair 0., 0.9 (b) 0.3

18  Aliceisgoing to play one tennis match and one squash match.
The probability that Alice wins the tennis match is 0.9.
The probability that Alice wins the squash matchis0.9.
Work out the probability that Alice wins exactly one of the matches.

0.9 x 0. = 0.09
0. x 09 = 0.09
0.09 + 0.09 = 0.8
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19  Albert hastwo bags.
Thefirst bag has 5 white counters and 6 yellow counters. The second bag has 8 white counters
and 6 yellow counters.
Albert takes at random one counter from the first bag and then one counter from the
second bag.

Work out the probability that Albert takes two counters of different colours.
S b 4,6 38 _ 3
[ A | BN 4 77

20 Leotakesadriving test and atheory test.

The probability that Leo passes atest eachtimeis %

(a) Complete the probability tree diagram.
(b) Work out the probability that Leo fails both tests.

Test 1 Test2 ] -2 =1
37 3
o ———— x4
<:]/ [ J—ras 2 2 7
ey s
— Fails

(a) every first branch pair %,

é a
branch pair %, é (D)

21 Chloeisgoing to play one game of chess and one game of draughts.
The probability tree diagram shows the probabilities.
Work out the probability that Chloe wins at least one of the games.

Chess Draughts

Wins <
7m0~

< 3/4 — Does not win
3/10 14 — Wins
~—— Does not win <

1/4 — Wins

3/4 — Does not win

10 4 40 40
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22 Leigh-Anne has two bags of counters. Bag A has 3 white and 2 red counters, bag B has 2 white
and 2 red counters.
Leigh-Anne takes at random one counter from each bag.
(a) Complete the probability tree diagram.
(b) Work out the probability that Leigh-Anne takes at least one white counter.

2 2 ]
Bag A Bag B — £ £ =2
« o ! N 4 S
2/4|— White
__— White <
= -
2/S — Whit
~—— Red < "
| 2/4]— Red
oF

23 Each day Alex wears either ablack tie or ared tie to work.
On any day the probability that Alex wears ablack tieis 0.3.
(a) Complete the probability tree diagram for Monday and Tuesday.
(b) Work out the probahility that Alex wears different coloured ties on Monday and Tuesday.

Monday Tuesday | — 03 =20.7

. 0.3 — Black tie 0.3 x 0.7 =0.2|
—— Black tie <

— rate 07X 03 =02

— e 0214021 =062
[ 1— Red tie <£]
— Redtie

(a) every first branch pair 0.3, 0.7 and every second
branch pair 0.3, 0.7 (b) 0.42

24 Tiaplaystwo games. Each time, the probability of awinis 0.2 and of adraw is0.3.
(a) Complete the probability tree diagram.
(b) Work out the prabability that Tia wins both games.

02— Win | —02-03=10S$

win < — Draw —
- — 0.2 x 0.2 = 0.04

— Lose
02— Win

0.5

— Lose

]

02— Win

\ Lose < Draw
:]Q‘i Lose
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25  Mason hastwo bags of counters. Bag A has 6 blue and 3 black counters, bag B has 2 blue and
5 black counters.
Mason takes at random one counter from each bag.
(a) Complete the probability tree diagram.
(b) Work out the probability that Mason takes one counter of each colour.

X

< |
N A
+
< |w
X
NN
\
N e

Bag A Bag B

__—Blue <
| S/7]— Black

<\B| ) m___ Blue
ac <

2/7 — Blue

| S/7]— Black

26 Leo getsthe buson Saturday and Sunday.
On any day the probability that the busislateis0.9.
(a) Complete the probability tree diagram.
(b) Work out the probahility that the busis late on exactly one of these days.

Saturday Sunday | =09 =20)I
. :]——- Busislate 0.9 x 0.l =0.09
:]/ Busislate <|:]§ BUsisnot late 0.l x 0.9 = 0.09

— 0.09 + 0.09 = 0.8
I:]\Busisnotlate <:] Busislate
:]— Busisnot late

(a) every first branch pair 0.9, 0.1 and every second
branch pair 0.9, 0. (b) 0.8

27  Fearne plays two games. Each time, the probability of awinis0.2 and of adraw is0.2.
(a) Complete the probability tree diagram.
(b) Work out the probability that Fearne wins both games.

02— Win | =02 -02 = 0.6

/Wln "< 7g Drav 02 x 0.2 = 0.04

\ Lose
02— Win

0.6

— Lose

4

\ 02— Win
Lose < Draw
:]Q‘i Lose
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28 A bag has 4 green counters and 5 black counters. Priya takes two counters at random
without replacement.
(a) Complete the probability tree diagram.
(b) Work out the probahility that Priya takes two green counters.

1st counter 2nd counter 953 =1
9 g 6
BN s
</Gr*” (572 |~ Bk
S/9 4/8 — Green
\Black <
| 9/2 | — Black
1
________________________ ®
L2 ]2
29  Charlestakes onefree kick and one penalty.
The probability of "Scores" |s 4 for free kick and—for penalty.
(a) Complete the probability tree diagram.
(b) Work out the probability that Charles scores exactly one of them.
: _4_5)_3_2
Free kick Penalty / 7 = / 0= 0
— Scores 4 7 - 14
Scores —— , 9 700 " 45
</ —Miss&s S 3 -
9 "0 " 6
$/9 ~—— Misses < Scores 14 N 1 a3
| — Misses 4 6 90
(b) 43

30 Tiaplaystwo games. Each time, the probability of awin is 0.6 and of adraw is0.2.
(a) Complete the probability tree diagram.
(b) Work out the prabability that Tia wins both games.

06— Win | =06 —02 = 0.2
/w.n < 7z Brav 06 x 0.6 = 0.36

\ Lose
06— Win
0.2 Draw < Draw
0.2
7] o
\ 06— Win
Lose < Draw
:]Qi Lose
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31 A bag has 7 blue counters and 5 red counters. Alan takes two counters at random
without replacement.
(a) Complete the probability tree diagram.
(b) Work out the probahility that Alan takes two blue counters.

1t counter 2nd counter Z x 6 - 7
12 1l 22
| 6/1I |— Blue
__—Blue <-
] e
< 7/// — Blue
[ | — Red
v
b)) 5

32  Perrieisgoing to play one tennis match and one sguash match.

The probability of "Wins" |s < for tennisand 2 for squash.

(a) Complete the probability tree diagram.
(b) Work out the probability that Perrie wins exactly one of the matches.

. ! S 49 S
Tennis ash L =2 . 1
' Squ l—5=%1-3°3
_ — Wins LS _- S5
m/w|ns —_— == . 6 9 sq
<" '— Does not win S % 4 _ 10
6 9 27
S/6
/. s _

[ 94— wins
™ Does not win < + 10 = 25
[ A— Doesnotwin 4 = 27 sS4

33 Annie playstwo matches. Each time, the probability of awin is 0.5 and of adraw is0.3.
(a) Complete the probability tree diagram.
(b) Work out the prabability that Annie wins one match and draws the other.

05— Win I —0$5—-03=02

/W'” < 7z P 0§ x0.3+03x0S =03

\ Lose
05— Win
0.2
] e

05— Win

\ Lose < Draw
:]Qi Lose
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34 A bag has 4 green counters and 4 white counters. Annie takes two counters at random
without replacement.

(a) Complete the probability tree diagram.
(b) Work out the prabability that Annie takes two green counters.

1st counter 2nd counter % X % =3

AR
— __— Green <

< — White
4/8 4/7 |— Green
T—White ——

— White

35 Idlatakesadriving test and atheory test.

The probability that Isla passes atest each timeis %.

(a) Complete the probability tree diagram.
(b) Work out the probability that |sla passes exactly one test.

Test1 Test 2 | -

(a) every first branch pair %,
branch pair é, é b) L

S
S
QU
®
<
e

<
%
Y
S
S
N3
QU

36  Leo playsagame where he can win, draw or lose.
The probability he wins any gameis0.4.
The probability he draws any game is 0.5.

Leo plays two games. Work out the probability that he wins one game and |oses the other.
Y ou must show your working.

lose = 0.]
0.4 x0.] + 0. x04 =008
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37 A bag has 3 green counters and 6 red counters. Two counters are taken at random
without replacement.
The probability tree diagram shows the probabilities.
Work out the probability that the two counters are the same colour.

1st counter 2nd counter 3 X 2 + é X s =1
q g 9 g 2
218 — Green
Green —
< o -
6/9 3/ — Green
5/8 — Red
1
2

38  Each day Ethan wears either ablack tie or ared tie to work.

On any day the probability that Ethan wears ablack tieis 110.

(a) Complete the probability tree diagram for Monday and Tuesday.
(b) Work out the probability that Ethan wears different coloured ties on Monday and Tuesday.

Monday Tuesday |- L =2

7/10 — Black tie Z x % = 2L

__—Blacktie —— | 01

7/10 :]— Redtie 3 xZ =2
< 0" 90 " 100
:] 7/10 — Black tie 20, 2 _ 2

. + = £L
~—Redtie —— | 100 "~ 100 = so
[ ]— Redtie

(a) every first branch pair L, 2 and every second
Y p Y

branch pair L~ 12 /&) 2
P 107 10 50

39  Ruby plays agame where she can win, draw or lose.
The probability she winsany gameis 0.4.
The probability she draws any gameis0.2.
Ruby plays two games. Work out the probability that she wins one game and loses the other.
Y ou must show your working.
lose = 0.9
0.4 x049+049x04 =032
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40  Frank isgoing to play one game of chess and one game of draughts.
The probability that Frank wins the game of chessis 0.2. The probability that Frank wins the
game of draughtsis 0.4.
Frank does this 100 times.
Work out an estimate for the number of times that Frank wins both games.

0.2 x 0.9 = 0.08
0.08 x 100 = 8

41  Thereare 6 yellow sweets and 5 blue sweets in a bag.
Alan takes two sweets at random without replacement.
Work out the probability that the two sweets are different colours.
Y ou must show your working.

6 y S S w6 _ 6

TR e ]

42  The probability that abusisontimeis0.4.
L eo catches the bus on three days.
Work out the probability that all three succeed.
Y ou must show your working.

0. x 0.9 x 0.9 = 0.064
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43  Frank isgoing to play one game of chess and one game of draughts.
The probability that Frank wins the game of chessis 0.6. The probability that Frank wins the
game of draughtsis0.9.
Frank does this 100 times.
Work out an estimate for the number of times that Frank wins both games.

0.6 x 0.9 = 0.549
0.5 x 100 = $4

44 A bag has 6 green counters and 2 red counters. Annie takes two counters at random
without replacement.
(a) Complete the probability tree diagram.
(b) Work out the probability that Annie takes two counters of the same colour.

1st counter 2nd counter [ x 2 + 2 X L -4
g 7 g 7 7
[57]— Green
— 7 <~ Red
2/3 6/7 |— Green
~—— Red <
(77 ]— Red
b) 4
................................ /A
/3
45 A bag has 3 blue counters, 2 red counters and 2 yellow counters.
Perrie takes two counters at random without replacement.
Work out the probability that Perrie takes two counters of the same colour.
Y ou must show your working.
3242l 4241 _ 35
7 6 7 6 7 6 2)
S
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46  Avatakesthe busto school on Monday and on Tuesday.
The probability that Avasbusislate on Monday is 0.8. The probability that Avasbusislate
on Tuesday is0.7.
Ava does this 500 times.
Work out an estimate for the number of timesthat Avais late on at least one of the days.

| =02 x03=1-10.06 =094
0.9 x 500 = 470

47  The probability that a seed growsis 0.3.
Mia plants three seeds.
Work out the probability that at |east one of the three succeeds.
Y ou must show your working.

| =07 x07x07=1-0343 = 0657

48 A bag has 4 red counters, 2 green counters and 5 yellow counters.
Matt takes two counters at random without replacement.
Work out the probability that Matt takes two counters of the same colour.
Y ou must show your working.
43 42y S w4 - 17

_ = —_ + LA
N 10 ) 10

N ss
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49

3

10

50

........................... 4s .
The probability that Zara hits the target with an arrow is 0.8.
Zarafiresthree arrows.
Work out the probability that at |east one of the three succeeds.
Y ou must show your working.
| =02 x02x02=1-0.008 =0992
0.992

A bag has 3 black counters, 5 red counters and 2 blue counters.

Alan takes two counters at random without replacement.

Work out the probability that Alan takes two counters of the same colour.
Y ou must show your working.

9 00" 9 07 97 ¢s

x2 45 x4 42 1 214
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