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1 a

Ist pick  Znd pick

4
=—X—+—X—
7
_12_4
21 7
2 a P(RRBor RRG)= l l 3 + lxlxi
15 15 15 15 15 15
_ 392
3375

b P(RBG)+ P(RGB) + P(BGR) + P(BRG) + P(GBR) + P(GRB)

7 3 5 7 5 3 3 5 7 3 7 5 5 3 7 5 7 3
— X=X [+ =X =X |[+| =X =X — |+]| =X —X—— |+]| =X =X — [+| =X —X—
15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15

(7x3x5] 630 14
=6 X — —

15 ) 3375 75
3 a P(HHH)=0.341 x 0.341 x 0.341 = 0.0397 (to 3 s.£)
b P(NNN) = 0.659 x 0.659 x 0.659 = 0.286 (to 3 s.f.)

¢ P(atleastone H)=1—-P(VNN)=1-0.28619118 = 0.714 (to 3 s.f.)
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8+13+19+30+26+32 128 64

4 a P(Year1l)= 250 T250 125

7+8+15+13+18+19 80 _ 8
250 250 25

b P(s<35)=

15+18 33

¢ P(Year 10 with score between 25 and 34) = =
250 250

d Using interpolation:
40-37

40-35

Number of students passing = x(25+30)+30+26+27+32

= (%xSSJwL 30+26+27+32=148

148 74

P(pass) = —=——
(pass) 250 125

The assumption is that the marks between 35 and 40 are uniformly distributed.

0.5x50+0.5x30+2x2 44 22

5 a P(mass>3)= =—=""
Ix6+0.5x50+0.5x30+2%x2 50 25

(1x6) +(0.5x50) + 0.5 (0.5x30) _38.5 _
50

0.77

b P(mass <3.75)=

b i P(None)=£=l
150 5

30+40+18+35 123 41
150 150 50

ii P(No more than one) =
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7 a P(4and B)=P(4) + P(B)—P(4 or Borboth)= 1++-1=%
P(4 and not B) = 1
P(Bandnot A) = + -+ =

1

;'1 B

1
2

b P(4and B)= ;
P(4) x P(B) = 1% =1

As P(4 and B) = P(4) x P(B), A and B are independent events.

8 a Cricket and swimming do not overlap so are mutually exclusive.

13
b P(Cand F)= —
( F) 33

21 22 462 231

P x P(F) = X—= = =
© ) 38 38 1444 722

As P(C and F) # P(C) x P(F), the events 'likes cricket' and 'likes football' are not independent.

0.5

b P(Jand K)=0.05
P(J) x P(K) = 0.3 x 0.25 = 0.075

As P(J and K) # P(J) x P(K), the events J and K are not independent.
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10a P(Phone and Tablet) = 0.85 + 0.6 — (1 — 0.05) = 0.5 = 50%

b

¢ P(only P)=0.35
d P(Pand 7)=0.5
P(P) x P(T)=0.85x%0.6=0.51

As P(P and T) # P(P) x P(T), the events P and T are not independent.

1Mx=1-(03+04+0.15)=0.15
P(4 and B)=x=0.15
P(4) x P(B) =0.45 x 0.55=0.2475

As P(4 and B) # P(4) x P(B), the events 4 and B are not independent.
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12a

D,

Ds’

ii Where D means a diamond and D’ means no diamond,
P (exactly one diamond) = P(D, D', D") + P(D', D, D") + P(D', D', D)
- (b + (b + (1) =
¢ P(at least two diamonds) = 1 — P(at most one diamond) = 1 — (P(none) + P(exactly one diamond))

=1- ({xdixi+Z)=1-4=4
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13a

b

14 a

15a

0.04 F
A <
096 ~F'

0.03_-F

e

0.97

007 - F
C <
FI

0.93

i P(B and faulty) = 0.5 x 0.03 = 0.015
ii P(faulty) = 0.16 x 0.04 + 0.5 x 0.03 + 0.34 x 0.07 = 0.0452
P(Au B) = P(A)+P(B)—P(4~ B)=04+035-02=0.55

P(A A B)=1-P(4U B)=1-0.55=045

P(B|A):P(§(—Z)A):%:O.5
paipy~ DA OB _PB)-PANB) 015 o oo

P(B) P(B) 035
Work out each region of the Venn diagram from the information provided in the question.

First, as J and L are mutually exclusive, J N L = therefore P(J NL)=0
So P(JnK'nLN)=P(J)-P(JnK)=0.25-0.1=0.15

As K and L are independent P(K ~ L)=P(K)x P(L)=0.45x0.15=0.0675
So P(LNK")=P(L)-P(L K)=0.15-0.0625=0.0825
And PKNJ'nL)=P(K)-P(JNnK)-P(KnL)=045-0.1-0.0675=0.2825

Find the outer region by subtracting the sum of all the other regions from 1
P(J'nK'n1L)=1-0.15-0.1-0.2825-0.0675—-0.0825=0.3175

%

0.0825
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15b i P(JUK)=0.15+0.1+0.2825+0.0675 = 0.6
i PJ'L)=0.2825+0.3175=0.6

P(JNK) 0.1

iii P(JIK)= K043

=0.222 (3 s.f))

P(KN(J'NL") 0.2825
P(J' AL 0.6

iv P(K[J' L) = =0.471 (3 s.f)

16a P(FS)+PSF)=PF)-PF ~8)+PF)-P(FNS)

_35-27+45-27_26_ ... (3s.f)
60 60

P(FAS) 27
PS) 45

b P(FIS)= 0.6

¢ P(SIF’)=P(SHF')=45_27=E=072
P(F) 60-35 25

d There are 6 students that study just French and wear glasses (8x 0.75 =6) and 9 students that
study just Spanish and wear glasses (18 x 0.5=9), so the required probability is

P(studics one language and wears glasses) = 6+9_15 =025

60 60
e There are 26 students studying one language (from part a). Of these, 15 wear glasses (from part d).

P(wears glasses|studies one language) = % =0.577 (3s.)

17 a
5
{R
9~G
14
[
S
B~G
14
9 8 3 4 12
bi PGG)=—x—=2x-=—=0383@3sf
( 15 14 5 7 35 Gsb)

ii There are two different ways to obtain balls that are different colours:

P(RG)+P(GR) =| x4 2x 2 )220 18 4514 351)
15°14) " \15714) "5x7 35
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17 ¢ There are 4 different outcomes:
P(RRR)+ P(RGR) + P(GRR) + P(GGR)

[6 5 4][6 9 5][9 6 5][9 8 6]
=l = X—X— |4+ =X—X—= |+ =X —X—=|+]| =X —%x—
1514713 \1s"14713) s 14713 Lis 14713

_120+270+270+432 _ 1092 _
2730 2730

d The only way for this to occur is to draw a green ball each time. The corresponding probability is:

xS L 8 3% 6 40923 3sk)

15 14 13 12 5xI3 65

P(GGGG) =

18 a Either Ty or Chimene must win both sets. Therefore the required probability is:
P(match over in two sets) = (0.7 x 0.8) + (0.3 x 0.6)=0.56+0.18=0.74

b P(Ty wins/match over in two sets) = 0.7x0.8 _0.56 _ 0.757 (3 s.t)

0.74 0.74

¢ The three ways that Ty can win the match are: wins first set, wins second set; wins first set, loses
second set, wins tiebreaker; loses first set, wins second set, wins tiebreaker.

P(Ty wins match) = (0.7x0.8) +(0.7x0.2x0.55)+(0.3x0.4x0.55)
=0.56+0.077+0.066 = 0.703

19a There are 20 kittens with neither black nor white paws (75 — 26 — 14 — 15 = 20).

P(neither white or black paws) = % = % =0.267 (3s.f)

b There are 41 kittens with some black paws (26 + 15 =41).
P(black and white paws|some black paws) = % =0.366 (3 sf)

¢ This is selection without replacement (since the first kitten chosen is not put back).
26 25 13 13

P(both kittens have all black paws) = — x — —=0.117 (3 s.[)
75 74 3x37 111
d There are 29 kittens with some white paws (14 + 15 =29).

29 28 812

P(both kittens have some white paws) = — ——=0.146 (3s.f)
75 74 5550

: . 0.12
20a Using the fact that 4 and B are independent: P(A)x P(B)=P(An B)= P(B) = 04 =03

b Use the addition formula to find P(4Au B)
P(AuB)=P(A)+P(B)—-P(An B)=04+03-0.12=0.58
P(A' nB)=1-P(AuB)=1-0.58=042
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20c¢ As A and C are mutually exclusive

di PBO)=

21a

P(AnB' AC)=P(A)-P(A~B)=04-0.12=028
P(CA4' ~B)=P(C)-P(BAC)=04-0.1=03
P(BAA AC")= P(B)-P(AnB)-P(BAC)=03-0.12-0.1=0.08

Find the outer region by subtracting the sum of all the other regions from 1
P(ANBNC)Y=1-028-0.12-0.08—-0.1-0.3=0.12

[

0.12

PBAO)_0.1_ 55
KC) 04

ii The required region must be contained within 4, and not include B (the condition on C is
irrelevant since 4 and C are mutually exclusive). Therefore, P(A~(B'w C))=0.28

It may be that neither team scores in the match, and it is a 0-0 draw.

P(team A scores first) = P(tcam A scores first and wins) + P(tcam A scores first and does not win)
So P(team A scores first and does not win) =0.6—-0.48=0.12

From the question P(A4 wins|B scores first) =0.3. Using the multiplication formula gives
P(A wins n B scorcs first)
P( B scores first)

= P(A wins B scores first) =0.3x 0.35=0.105

P( A wins|B scores first) = =0.3

Now find the required probability
P(4 wins N B scores first) _~ 0.105  _ 0.105

P(B scores first|4 wins) = . =
P(A4 wins) 0.48+0.105 0.585

=0.179 (3 s.f)
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Challenge

1 The probability that a wife is retired is 0.4.
Given that she is retired, the probability that her husband is also retired is 0.8.
Hence the probability that both are retired is 0.4 x 0.8 = 0.32.
The probability that a husband is retired is 0.7.

From this data you can deduce the following Venn diagram of the probabilities:

Retired .. __ Retired

husbands - /7 N\ -~ wives
0.38 032 | 0.08

0.22

Let H = husband retired, H' = husband not retired, W = wife retired, W' = wife not retired.

The permutations where only one husband and only one wife is retired are:

Couple 1 | Probability | Couple2 | Probability | Combined probability
HW 0.38 H' W 0.08 0.38 x 0.08
H'W 0.08 HW’ 0.38 0.08 x 0.38
HW 0.32 H' W’ 0.22 0.32 x0.22
H' W’ 0.22 HW 0.32 0.22 x 0.32

P(only one husband and only one wife is retired) = (0.38 x 0.08 + 0.32 x 0.22) x 2=0.2016
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Challenge

2 a Let P(AnB)=k
As P(ANB) < P(B)=k <0.2
A and B could be mutually exclusive, meaning P(4~ B)=10,s00 <k < 2

Now, P(A4NB")=P(4)~P(ANB),s0p=0.6—k =04 < p < 0.6

b Use the fact that P(ANC)=P(AnBNC)+P(AnB' ~C)
So P(ANB' N CYy=P(ANC)y-P(AnBNC)=P(AnC)-0.1

Consider the range of P(AnC)
P(ANC) < P(4)= P(ANC) < 0.6

By the multiplication formula P(4 U C)=P(4)+P(C)-P(A4NC)
So P(ANC)=P(4A)+P(C)-P(4uC)=13-P(4uUC)
As P(AUC) < 1=P4ANC) > 03

S0 0.3 < P(ANC) < 0.6 and as P(An B'~ C)=P(A~ C)—0.1 this gives the result that
03-0.1< P(ANB'nC)<0.6-0.1,5002<¢g <05

3 a P(X=x)=ky,x=12,3,4,5

X 1 |2 3 4 5
P(X=x) |k |2k |3k |4k |5k

The sum of the probabilities is 1, therefore, 15k=1so k = %

b P(X=5|X>2)=—k
12k
_3
12
¢ P(X isodd|X isprime)= P(oddr\.prlme)
P (prime)
8
_15
10
15
_8_4
10 5
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