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1 A bag contains 3 yellow marbles and 5 blue marbles.
Hannah takes a marble at random from the bag and does not put it back.
Hannah then takes a second marble at random.
(a) Complete the probability tree diagram.
(b) Work out the probability that both marbles are blue.

1st marble 2nd marble S x4 =35
g 7 19
2/7|— Yellow
__— Ydlow <
< — Blue
S/8 3/7|— Yelow
~——— Blue <
‘ Blue
W £

2 A trainis either on time or late each morning. On Monday the probability that the trainis on
timeis0.4.
If the train is on time on Monday, the probability that it is on time on Tuesday is 0.85. If the
train islate on Monday, the probability it is on time on Tuesday is 0.4.
(a) Complete the probability tree diagram.
(b) Work out the probahility that the train is on time on Tuesday.

Monday Tuesday I -04 = 0.6, | - 0.85 =
. 0.85 |— Ontime 015,11 -0.4 =06
__—oOntime — ’
] Mol—ae 04 x0.85 + 0.6 x 0.9 =
Co— e ———F" "™ 053

®) 0.5%

3 The table shows information about 102 people.
One person is chosen at random.
Given that the person chose hockey, work out the probability that the person is a boy.

Football Netball Hockey Tota

boys 8 30 18 56

girls 13 23 10 46

Total 21 53 28 102
28 people chose hockey
18 of them are a boy
2 _ 9 9
28 14 T4
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4 A bag contains 7 red sweets and 2 white sweets.
Michael takes a sweet at random from the bag and does not put it back.
Michael then takes a second sweet at random.
(a) Complete the probability tree diagram.
(b) Work out the probability that at least one of the sweetsisred.

1st sweet 2nd sweet | -2 L =35
q g 36
[275]— Red
_—Red ———
< | 2/%]— white
2/9 772 |— Red
T White < -
| /% |— white
Ok

5 Perrie takes two penalty kicks. The probability that Perrie scores the 1st kick is 0.3.
If Perrie scores the 1st kick, the probability of scoring the 2nd is 0.5. If Perrie misses the 1st
kick, the probability of scoring the 2nd is0.85.
(a) Complete the probability tree diagram.
(b) Work out the probability that Perrie scores the 2nd kick.

1st kick 2nd kick | -03=071-0S$=05,
_ soores ———— 0.5 ]— Séors | - 0.85 =0.1S

05 l—Mises 02 05 + 0.7 x 0.85 =

L7 ] pigges ———"[F]— 5= 745

0.3 |— Misses

<

6 The table shows information about 82 people.
One person is chosen at random.
Given that the personisin Year 10, work out the probability that the person chose coffee.

Tea | Coffee Juice Totd
Year 10 13 5 22 40
Year 11 18 8 16 42
Total 31 13 38 82

40 people are in Year 10

S of them chose coffee
s -1
40 ~ %
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7 A bag contains 3 white marbles and 7 green marbles.
Zaratakes amarble at random from the bag and does not put it back.
Zarathen takes a second marble at random.
(a) Complete the probability tree diagram.
(b) Work out the probability that the second marble is white.

1st marble 2nd marble 32472 y3=232
10 q 10 q 10
2/9 |— White
__— White < | 2]
— Green
7/10 3/9 |— White
\ Green <
~ Green
W <

8 The weather at the weekend is either rain or dry. The probability that it rains on Saturday
is0.4.
If it rains on Saturday, the probability that it rains on Sunday is0.1. If it isdry on Saturday, the
probability that it rains on Sunday is0.3.
(a) Complete the probability tree diagram.
(b) Work out the probability that it rains on Sunday.

Saturday Sunday - 04=061-0]=049 -
ran [T 03=07
" 29 ]—0oy 04 x0)+06x03=022

—

0.3 |— Rain

-m\ Dry < 0'7

9 The table shows information about 96 people.
One person is chosen at random.
Given that the person chose hockey, work out the probability that the personisin Class B.

Football Netball Hockey Tota
ClassA 17 28 7 52
ClassB 16 8 20 44
Total 33 36 27 9%

27 people chose hockey

20 of them are in Class B

20 _ 2 20
27 27 27
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10 A bag contains 4 blue sweets and 7 white sweets.
Maya takes a sweet at random from the bag and does not put it back.
Maya then takes a second sweet at random.
(a) Complete the probability tree diagram.
(b) Work out the probability that at least one of the sweetsisblue.

1st sweet 2nd sweet | - I_7I X % = %
—— Blue
I <—White
L] White <— Blue
| 6/19]— white

W %

11  Each day Mason wears either a black tie or ared tie to work. On Monday the probability that
Mason wears ablack tieis 0.5.
If Mason wears a black tie on Monday, the probability of a black tie on Tuesday is0.1. If
Mason wears ared tie on Monday, the probability of a black tie on Tuesday is 0.45.
(a) Complete the probability tree diagram.
(b) Work out the probahility that Mason wears a black tie on Tuesday.

Monday Tuesday | -05=0S,1-0]=
 Blacktie —————| 0/ | Blacktie 09,1 - 045 = 055
09 |—Redie 06y 0] + 0.5 x 0.45 =

0.5 0.45 |— Black tie
\ Red tie < 0‘2 75

0.55 |— Redtie

—

(b) 0.275

12 Thetable showsinformation about 115 people.
One person is chosen at random.
Given that the person chose netball, work out the probability that the person isin Class B.

Football Netball Hockey Tota

ClassA 27 23 20 70
ClassB 25 8 12 45
Total 52 31 32 115

3] people chose netball

8 of them are in Class B
31 3 3
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13 A bag contains 3 yellow balls and 5 black balls.
Ethan takes aball at random from the bag and does not put it back.
Ethan then takes a second ball at random.
(a) Complete the probability tree diagram.
(b) Work out the probability that the two balls are different colours.

1t ball 2nd ball 3 yS S y3=21
g7 8" 7

2/7|— Yellow

__—Yellow <
< | $/7]— Black

S/ — Ydlow
T—Blak ———
— Black
OF
/1
14  Thereare 7 sweetsin abag.
4 of the sweets are pink.
3 of the sweets are white.
Ameliatakes two sweets at random from the bag without replacement.
Work out the probability that both sweets are pink.
4,3 -2
7 X% 7
2
7

15  Theweather at the weekend is either rain or dry. The probability that it rains on Saturday
is0.5.
If it rains on Saturday, the probability that it rains on Sunday is0.7. If it isdry on Saturday, the
probability that it rains on Sunday is 0.4.
(a) Complete the probability tree diagram.
(b) Work out the probability that the weather is different on Saturday and Sunday.

Saturday Sunday | -05=20S1-07=2031
. 07 |—Rdn - 04 = 0.6
__—Ran ————
—— L] Dl—oy 95 x03+05x04 =03
o] 7] — Fan
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16  Theletters of the word COFFEE are written on 6 cards, one |etter on each card.
The cards are put in a bag.
Tiatakes two cards at random without replacement.
Work out the probability that the two |etters are the same.

6 cards
4 ways out of 6 x S = 30

2
............................ IS
L1 i
17  Thereare 6 sweetsin abag.
4 of the sweets are blue.
2 of the sweets are white.
Sofiatakes two sweets at random from the bag without replacement.
Work out the probability that one sweet of each colour istaken.
4.2 4,2,4_238
e X s T eXs s
3
1S

18 Eachday Dev wears either ablack tie or ared tie to work. On Monday the probability that Dev
wears ablack tieis0.2.
If Dev wears ablack tie on Monday, the probability of ablack tie on Tuesday is 0.85. If Dev
wears ared tie on Monday, the probability of ablack tie on Tuesday is0.75.
(a) Complete the probability tree diagram.
(b) Work out the probability that Dev wears a black tie on at least one of the two days.

Monday Tuesday | -02=03,1-03S =
__ Blaktie —— 0.35|— Black'tie 0.5, 1 -0.75 = 0.25
e VS]—Redtie ) _ 0.8 x0.25 = 0.8

0.75 |— Black tie

.
T Redtie 035 |— Redtie

——
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19  Theletters of the word PROBABILITY are written on 11 cards, one letter on each card.
The cards are put in a bag.
Alice takes two cards at random without replacement.
Work out the probability that both |etters are vowels.

Il cards
12 ways out of 1l x 10 = 110

20 Thereare4 marblesin abag.
2 of the marbles are yellow.
2 of the marbles are blue.
L eo takes two marbles at random from the bag without replacement.
Work out the probability that at |east one of the marblesis blue.

2,1y _3S
"(qxs)'s

21  Hereare 5 number cards.
Fearne takes a card at random. Fearne does not replace the card.
Fearne then takes another card at random.
(a) Work out the probability that both cards have the same number on them.
(b) Work out the probability that the sum of the two numbersis even.
Y ou must show your working.

1 1 2 2 4

20,2 1 _
(a)qu+qu

!
s
(b) 3 pairs out of S x 4 = 20: %

(a) é (b) %
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22 Theletters of the word LETTERS are written on 7 cards, one |etter on each card.
The cards are put in a bag.
L eo takes two cards at random without replacement.
Work out the probability that the two letters are different.
Y ou must show your working.

7 cards
38 ways out of 7 x 6 = 42

23 Thereare 12 marblesin abag.
4 of the marbles are black.
3 of the marbles are white.
5 of the marbles are yellow.
Hannah takes two marbles at random from the bag without replacement.
Work out the probability that the two marbles are the same colour.
Y ou must show your working.

4 3,3 ,2,5,4_19
IZXII+I2XII+IZXII 66

24 Hereare 6 number cards.
Oscar takes a card at random. Oscar does not replace the card.
Oscar then takes another card at random.
(a) Work out the probability that the number on the second card is less than the number on the
first card.
(b) Work out the probability that the number on the second card is greater than the number on
thefirst card.
Y ou must show your working.

1 2 2 3 4 6 (a) 14 pairs out of 6 x S = 30: % =L
(b) 14 pairs out of 6 x S = 30: %

(a) % (b) %
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25 40 people were asked if they like football, rugby and hockey.
Every person liked at |east one of the sports.
8 of the people like all three sports.
26 of the people like hockey.
22 of the people like football.
11 of the people like football and rugby.
7 of the people like football and hockey but not rugby.
5 of the people like rugby and hockey but not football.
Two of the 40 people are chosen at random.
Work out the probability that they both like rugby.

Y ou must show your working.

23, 22 _ 253 253
40 39 780 780

26  Thereare 12 ballsin abag.
3 of the balls are blue.
6 of the balls are white.
3 of the balls are pink.
Greg takes two balls at random from the bag without replacement.
Work out the probahility that the two balls are the same colour.
Y ou must show your working.

342,65 ,3,2_17

X0 TR Xy TR X T 2

27  Hereare 5 number cards.
Jack takes a card at random. Jack does not replace the card.
Jack then takes another card at random.
(a) Work out the probability that the sum of the two numbersis odd.
(b) Work out the probability that the number on the second card is less than the number on the
first card.
Y ou must show your working.

1 2 3 4 6

(a) 12 pairs out of S x 4 = 20:
(b) 10 pairs out of S x G = 20:

N~ niw
\
A lw

(a) % ) é
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28 45 people were asked if they like football, rugby and hockey.
Every person liked at |east one of the sports.
11 of the people like all three sports.
27 of the people like hockey.
28 of the people like football.
18 of the people like football and rugby.
7 of the people like football and hockey but not rugby.
6 of the people like rugby and hockey but not football.
Two of the 45 people are chosen at random.
Work out the probability that they both like hockey.

Y ou must show your working.
27, 26 _ 39 39

48 49 110 110

29  Thereare 8 beadsin abag.
2 of the beads are green.
3 of the beads are pink.
3 of the beads are white.
Charles takes two beads at random from the bag without replacement.
Work out the probahility that exactly one of the beadsis green.
Y ou must show your working.
3 3,2 2, 3 3,2 _3

7

2
Sx2+2x<+<x2+2 =
2 X7 T8 X, T gX7 T X 7

30 Hereare 8 number cards.
Avatakes a card at random. Avadoes not replace the card.
Avathen takes another card at random.
(a) Work out the probability that the sum of the two numbersis even.
(b) Work out the prabability that both cards have the same number on them.
Y ou must show your working.

1 1 2 3 4 4 5 6

(a) 24 pairs out of 8 x 7 = S6: % =3

7
!72 i 2 /
()_3X7+_3x_7
(a)_7(b)l
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31 A bag contains 5 blue sweets and 3 white sweets.
Albert takes three sweets at random from the bag without replacement.
Work out the probability that at least one of the sweetsis blue.
Y ou must show your working.
] -3 x 2yl =35

3 X7%X%6 7 s

32 Thereare 13 countersin abag.
6 of the counters are red.
2 of the counters are blue.
5 of the counters are white.
Chloe takes two counters at random from the bag without replacement.
Work out the probability that at least one of the countersis blue.
Y ou must show your working.

6 S S é

6 S5 6 5 S 6 S
’(/3X/2+/3x/2 2 X2 T3
23

78

4) =
XIZ)

33 Hereare 8 number cards.
Fearne takes a card at random. Fearne does not replace the card.
Fearne then takes another card at random.
(a) Work out the probability that the sum of the two numbersis odd.
(b) Work out the probability that the number on the second card is less than the number on the
first card.
Y ou must show your working.

1 2 2 3 4 5 6 6

(a) 30 pairs out of 8 x 7 = Sé: % = %

(b) 26 pairs out of 8 x 7 = Sé: % (a) % b) %
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34

A bag contains 5 red marbles and 5 green marbles.

Alex takes three marbles at random from the bag without replacement.
Work out the probability that the third marbleis green.

Y ou must show your working.

the third marble has the same chance as the
first: %

35

There are 12 ballsin a bag.

3 of the balls are black.

3 of the balls are white.

6 of the balls are green.

Alex takes two balls at random from the bag without replacement.
Work out the probability that at least one of the ballsis white.

Y ou must show your working.

3 2 3 é é 3 6 ,35)=- 5%
| (lzx + 2 x& Ly +2x”) 1

36

n T2t T

30 people were asked which foods they liked from pizza, pasta and curry.
4 people like al three foods.

17 people like pizza.

7 people like pizza and pasta but not curry.

7 people like pasta and curry.

4 of the people do not like any of the foods.

All 10 people who like curry like at least one other of the foods.

Two of the 30 people are chosen at random.

Work out the probability that they both like pizza.

Y ou must show your working.

Venn diagram
17 like pizza

7
30

6 _ 136 136

29 438 438
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37 A bag contains 4 yellow beads and 6 white beads.
L eigh-Anne takes three beads at random from the bag without replacement.
Work out the probability that the third bead is white.
Y ou must show your working.

the third bead has the same chance as the
first: %

3
............................ S
L2 ]2
38 Therearen ballsin abag.
6 of the balls are red and the rest are white.
Two balls are taken at random without replacement.
The probability that both ballsarered is %
(@) Show that n®> — n — 110=0
(b) Solve n> — n — 110 = O to find the value of n.
[ s _ 3
@ x5 =5
30  _ 3
nln = 1) ]
nln = 1) =110
nw-=n-10=0
W) &= 1) +10) =0 (a) Shown (b) n = 1l

39 40 people were asked which drinks they liked from tea, coffee and hot chocolate.
7 people like al three drinks.
21 people like tea.
4 people like tea and coffee but not hot chocolate.
12 people like coffee and hot chocolate.
6 of the people do not like any of the drinks.
All 15 people who like hot chocolate like at least one other of the drinks.
Two of the 40 people are chosen at random.
Work out the probability that they both like coffee.
Y ou must show your working.

Venn diagram

24 like coff:

w0 X 39 7 s 4S
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40 A bag contains 6 black beads and 6 blue beads.
L eo takes three beads at random from the bag without replacement.
Work out the probability that all three beads are the same colour.
Y ou must show your working.
6 S 4 , 6,54 _2

XU X0 T2 X X0 T

41  Therearen marblesin abag.
3 of the marbles are red and the rest are blue.
Two marbles are taken at random without replacement.

The probability that both marblesarered is 2_38'

(&) Show that n®> — n — 56 =0
(b) Solve n> — n — 56 = 0 to find the value of n.

3,2 -3
(a)nxn—l 28

_6 _ 3
nln = 1) 28

nln -1) = 56
nw-n-5=20
) h-8)m+7)=0 (a) Shown (b) n = 8

42 A bag contains 3 white marbles and 2 green marbles.
Rosalind takes two marbles at random from the bag without replacement.
Given that the two marbles are different colours, work out the probability that the second
marble is white.
Y ou must show your working.

P(both events) = /%
; - 3
P(given event) = -

3,3 -1
/0/5 2
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43 A bag contains 4 white sweets and 5 red sweets.
Charles takes three sweets at random from the bag without replacement.
Work out the probability that exactly two of the sweets are white.
Y ou must show your working.

4,3 ,5_ 35
3xgxgXxs =3

S
............................ 9
EE
44  Therearen beadsin abag.
3 of the beads are blue and the rest are yellow.
Two beads are taken at random without replacement.
The probability that both beads are blueis %
(@) Show that n®> — n — 30=0
(b) Solve n> — n — 30 = 0 to find the value of n.
3 2 _ 1
@) x5 5=
_6 _ 1
nln = 1) S
nln =1) = 30
mw-n-30=0
) (h-6)n+S5)=0 Ca) Shown (b) n = 6

45 A bag contains 7 white sweets and 4 blue sweets.
Greg takes two sweets at random from the bag without replacement.

Given that the two sweets are different colours, work out the probability that the second sweet
iswhite.

Y ou must show your working.
P(both events) = %

23

P(given event) = =

19 p28 1L
ss! ss 7 2
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46  Therearen countersin abag.
4 of the counters are white and the rest are red.
Two counters are taken at random without replacement.

The probability that both counters are whiteis 1

11°
(a) Show that n®> — n — 132=0
(b) Solve n?> — n — 132 = 0 to find the value of n.

4, _3 _ 1
(a)nxn—l 1

12 !

nln = 1) = ]
nln = 1) =132

nw-n-132=0

W) -12)+1) =0 Ca) Shown (b) n = 12

47  Therearenbalsin abag.
7 of the balls are red and the rest are white.
Two balls are taken at random without replacement.

The probability that both ballsarered is 216'

(@) Show that n> — n — 156 =0
(b) Solve n> — n — 156 = 0 to find the value of n.

zZ, _6 _ 7
(a)nxn—l 26

@2 _ 7
nln = 1) 26
nln = 1) = 156
nw-n-156=0
) (=13 +12) =0 (a) Shown (b) n =13

48 A bag contains 6 black balls and 3 green balls.
Noah takes two balls at random from the bag without replacement.
Given that the two balls are different colours, work out the probability that the second ball
is black.
Y ou must show your working.

P(both events) = é
P(given event) = é

L)L =

1
2 2
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49 A bag contains 4 blue sweets and 3 green sweets.
Jesy takes two sweets at random from the bag without replacement.

Given that exactly one of the sweetsis blue, work out the probability that the first sweet
isblue.

Y ou must show your working.
P(both events) = %

: _ 4
P(given event) = 3

2,41
7/7 2

50 A bag contains 3 black beads and 6 red beads.
Alex takes two beads at random from the bag without replacement.

Given that the two beads are different colours, work out the probability that the second bead
is black.

Y ou must show your working.
P(both events) = é

P(given event) = é

Ll 1
4/2 2
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