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Given that

P(4)=0.35 P(B)=0.45 and P(A nB)=0.13
find
(a) P(4"| B')

(b) Explain why the events 4 and B are not independent.

The event C has P(C) = 0.20
The events 4 and C are mutually exclusive and the events B and C are statistically independent.

(c) Draw a Venn diagram to illustrate the events 4, B and C, giving the probabilities for
each region.

(d) Find P([BuU C])

a) Find P(A'1B) P(Alg) = PANB)
P(B)
-y P(@IR)= P(A'nB’) P(R’)- |-O.LS = 0.55
P(8) P(R) -oms
- 0.33 - 06 Y
055 © p(ane) = | (G
=> P(AI®)= 06 O P(AUB) = 0.35 +0.u5 -0.13 = 0.67

=y P(A'nB’)= 1-0.67= 0.33

b) If te cvend A ond He wed B o independst, then
P(A)'P(B) z P(Ans). So,%v ow CaR e have T rEguinJ— ihﬁ:rmdfm,
So We Cun Compuk it fo Sev if they o independent.

=) P(AnB)=0.13  P(A) <035, P(p)= O.us =7 P(R)-P(B)=0.35x0M5
= O.I5F5 £0.3
=> Sine  P(AnB) # P(A)-P(B) A ond B am not indspendent. ®
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c) N Qxcluswe =V fwo ewews  cunnot happen
Sim; foveousy =) A and C Cunnct hoppen Similtanecusly.
° S'}uhbﬁculb independent = ndependent => B and T ar independent.

A B C
Ass-oom-ms _\@
J "O% b
0.9 1B VY [oog]| o
0.3%
. X X~
0)

P(A):0.35 , P(B) = O.us, P(ANB) =043, P(c)=0.30
B ond Coar indegendeut , hence P(bnc)@P(B) P@) = 0.u5x0.20 =o.0a(
P(AU [‘)Uo) s \-(0-3& 40.13 +4.23+ o.oq+o-ll) = |-0.78 = 0.3&

J,) P([Bl)(':l,) will b eucvl-h;na Hat s ot p:.Js of Bo.r\J,/ov C.

©
- P([&Ucf_l') = 0.33+0.33 = Oh @
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Three bags, 4, B and C, each contain 1 red marble and some green marbles.

Bag A contains 1 red marble and 9 green marbles only 1t9=10
Bag B contains 1 red marble and 4 green marbles only 134 <=3
Bag C contains 1 red marble and 2 green marbles only |12 =3

Sasha selects at random one marble from bag 4.

If he selects a red marble, he stops selecting.

If the marble is green, he continues by selecting at random one marble from bag B.
If he selects a red marble, he stops selecting.

If the marble is green, he continues by selecting at random one marble from bag C.

(a) Draw a tree diagram to represent this information.
(b) Find the probability that Sasha selects 3 green marbles.

(c) Find the probability that Sasha selects at least 1 marble of each colour.

(d) Given that Sasha selects a red marble, find the probability that he selects it from bag B.

Bag B ’/3861“jé \qien ot
o _— e< @ |d) d
L e e /' ptene

o N R
P(Red gom 8 | Red Solecked )
B) for “Amd” use Mukiplication Ne N
P(3 green Mosbles) = q/:o*(;/s"% : lz/25@ = OYorlls ()
oG8 (%o <441

Q)

Plak least | morble o each colowr) |- %’ 'ﬁ@
= (Yo s) + (Yo x5 x5)= L 3 26
o " s0() 25

for “Or™ use addcbion
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The Venn diagram shows the probabilities associated with four events, 4, B, C and D

(a) Write down any pair of mutually exclusive events from 4, B, C and D

= vt | and evens 2 M)
Given that P(B) = 0.4 are mu exclusire
(b) find the value of p ‘5 a'mé Can’t happen ot
the Same tume M
Given also that 4 and B are independent
(c) find the value of ¢
(2)
Given further that P(B'|C) = 0.64
(d) find
(1) the value of
(i1) the value of s
“4)

09 AadC or Dand Cor Dond B () for oy of Yhose pairs

b) 0.26+0.07+p: 0.1

p= 0:“’0-24 -0.0?
= .04 @

C) I8 A ond B are independant A and B) = PRYx A(R)

P(Aand B)=0.24
P(B):- 0.y S 0.2u = P(A)x Oy (D
PA) - .6
D.24+016+G = 0.6
9-0.6-0.24-0.16
= 0.20 ()
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The Venn diagram shows the probabilities associated with four events, 4, B, C and D

Shaded areo
P(CNB’)
/

&) PR CY:=P(CNR)_ ¢ ()
o P(C) P:+r
\O6h: " Sine P-0.09 064 —

p+f‘ O.m'bf

0.64(0.0917)= ¢ = 0.0576 + bur =
2 0.3%= 00576 =2 =016 ()

@& OL+0.16+ 3645 =) ()
Sz 1-0.4-0.16-0-36
- 0.08 ()
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4 )
4. A large college produces three magazines.
One magazine is about green issues, one is about equality and one is about sports.
A student at the college is selected at random and the events G, E and S are defined as
follows
G is the event that the student reads the magazine about green issues
E is the event that the student reads the magazine about equality
S is the event that the student reads the magazine about sports
The Venn diagram, where p, g, r and t are probabilities, gives the probability for each
subset.
(@) Find the proportion of students in the college who read exactly one of these
magazines.
1
s6 PLGAnEAS) =0 @)
No students read all three magazines and P(G) = 0.25
(b) Find
(i) the value of p
(ii) the value of q
@)
. 5
Giventhat P(S|E)= —
12
(c) find
(i) the value of r
(ii) the value of t
(4)
(d) Determine whether or not the events (S N E’) and G are independent.
Show your working clearly.
®3)
) tmc\'\%) oae' SO use OR e of addibon
008 + 0-00 + 0:36 = 0-53 O
. J
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) ) PlanEAS) =0 = p=0 O
i) 0:0% * 005 rq +p =015
0-0% + 0:05 * q = 0-25 Y

0|/= 6:1. O

£ volues fov_conditignal peoloalality_reod.
) V) C~ 9P = 5 0 Rom diogcom,
C+ 0+ 0-0% + 0-05 1L

r = S
f + 04 1L

12c = S(c+0) O
\1r Src + 0:F

Fc = 030

(= 010 (25.4) ©

W) 0:0% + 005 + 0.2+ O + 0.00 + 010 + 0:3b+ t = |
0.Q + £ =1 Lo (p) ()

Lb=0:72 0

d) PSS ED 0:26 + 012

0ug ¥ 0O

P(CLSAENAG) = 0-12
(9)

PlE) = 01S s0 PISAEY) = PLG)

0-ug x 0:25 (O
= 011

PLS a EY = PG = P{T(SAEY] n G 0:12

Hne\j ofe independant. 0)
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7

5. The heights of females from a country are normally distributed with

e amean of 166.5cm
¢ astandard deviation of 6.1cm

Given that 1% of females from this country are shorter than kcm,

C> o
(a) find the value of k = °

()

(b) Find the proportion of females from this country with heights between 150 cm

and 175cm P150 ¢ F ¢ 133)

1)

A female, from this country, is chosen at random from those with heights between

150cm and 175¢cm
(c) Find the probability that her height is more than 160cm

The heights of females from a different country are normall
deviation of 7.4cm

(4)
y distributed with a standard

Mia believes that the mean height of females from this country is less than 166.5cm 1, - pc1bb:S

Mia takes a random sample of 50 females from this country and finds the mean of her

i . =130
sample is 164 Ezﬂn Fest Stat

(d) Carry out a suitable test to assess Mia’s belief.
You should

» state your hypotheses clearly
* use a 5% level of significance

(4)

@) F o N(IbbS, b1  whee = b5, o

= bl

P(Feclk) = 00l

k- 1bbS = -223163 () — His value

comes from Hie 2 normal

bl

dismbuhion with =0, g =1.

b -~ 1bb-S = - 2-3263 » bl

kl - M = 2

- 14-19043 + 1bb:S

o

192-309...

NS N
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152 (3.5.0) O

I\

0-914%...

b)Y PLISO ¢ F < 135)

use. 'Normal CD' funchion on

0-a5 (3.s.8) O

colcwlobor, LB =150, UuR =135,
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