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Ch. 2: Conditional Probability

June 2023 Question 5

S.

Tisam is playing a game.
She uses a ball, a cup and a spinner.

The random variable X represents the number the spinner lands on when it is spun.
The probability distribution of X is given in the following table

x 20 50 80 100

P(X =x) a b c d

where a, b, ¢ and d are probabilities.

To play the game

+ the spinner is spun to obtain a value of x

+ Tisam then stands xcm from the cup and tries to throw the ball into the cup

The event S represents the event that Tisam successfully throws the ball into the cup.

To model this game Tisam assumes that

« P(S|{X=x})= % where £ 1s a constant

*  P(Sn {X=ux}) should be the same whatever value of x is obtained from the spinner

Using Tisam’s model,

8
(a) show that ¢ = Eb

2)
(b) find the probability distribution of X
)
Nav tries, a large number of times, to throw the ball into the cup from a distance
of 100 cm.
He successfully gets the ball in the cup 30% of the time.
(c) State, giving a reason, why Tisam’s model of this game is not suitable to describe
Nav playing the game for all values of X
(1
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ANSWER
Qus Scheme Marks | AO
@) P(Sn {X=150})=P(§ n {X=280})[=a constant, V] = bx L2 = c><i
50 80
v X M1 3.1a
May see: —=— and —=— (condone any letter for /" even )
50 80 ¢
8
So ¢=3 * Alcso* | 1.1b
2)
(b) d=2b or ang or c=4a or d=5a or d:Zc X[ll i;
Eb+b+§b+2b:1 M1 2.1
5 5
=5bh=1 so bzé (0.€) Al 1.1b
2 1 8 2
— L p=l =L g==
a 75 S ¢ 25 5 Al 32a
(5
(c) | [Experiment suggests for Nav] P(S | {X=100})=0.3 = k =30
or 03= %:V =0.12
So model v;/on’t work since Bl 24
30 0.12
P(S|X=20)= — or —— and so would be greater than 1
20 0.08
(1)
(8 marks)
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June 2023 Question 1

1. The Venn diagram, where p and ¢ are probabilities, shows the three events 4, B and C
and their associated probabilities.

o

(a) Find P(4)

)
The events B and C are independent.
(b) Find the value of p and the value of ¢
)
(c) Find P(4|B")
2)
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ANSWER
Qul Scheme Marks AO
(a) [[0.13+025=] 0.38 Bl 1.1b
o (0}
(b) | Independence implies:
eg [P(BNC)=P(B)xP(C) =] 03=(0.3+0.05+025)x(0.3+p) |[MI | LIb
So p=0.2 Al 1.1b
[Sum of probabilities = 1 gives] q=0.07 Blft 1.1b
3)
(c) N\ P(ANnB 0.13 1.1b
[P(AIB )=] ( r ) r " n " " Ml
P(B) (1-0.6) or (0.13+"0.2"+"0.07")
13
= 40 or 0.325 Al 1.1b
(2)
( 6 marks)
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June 2022 Question 5

5. A company has 1825 employees.

The employeces are classified as professional, skilled or clementary.

The following table shows

+ the number of employees in each classification

+ the two areas, A or B, where the employees live

A B
Professional 740 380
Skilled 275 90
Elementary 260 80

An employee is chosen at random.
Find the probability that this employee
(a) 1s skilled,

(b) lives in area B and is not a professional.

Some classifications of employees are more likely to work from home.
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65% of professional employees in both area A and area B work from home
40% of skilled employees in both area 4 and area B work from home

5% of elementary employees in both arca 4 and area B work from home
Event F 1s that the employee 1s a professional

Event H 1s that the employee works from home

Event R 1s that the employee is from arca A

(c) Using this information, complete the Venn diagram on the opposite page.

(4)
(d) Find P(R' N F)
(1)
(e) Find P([H U R]')
(1)
(f) Find P(F|H)
(2)
H R
412
133
F
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ANSWER
Question Scheme Marks AOs
(@) 365 o L or0.2 oe Bl L.1b
1825 5
(1)
(b) 170 34
—— or —— wrt 0.093
1825 o 365 ore Bl I-1b
(1)
(c) 90x0.4+80x0.05[=40] or 90x0.6+80x0.95[=130] or M 3.1b
740 0.65[=481] or 740x0.35[=259] ’
Bl 1.1b
Bl l.1b
Al 1.1b
4)
(d) 380 [ 76 ]
P(R'"F)=——|=——=10.208... | oe awrt 0.208
(R F) 1825 365 Bl I-1b
(1)
() 133 + "130" "263"
= rt 0.144
[ 1825 } 1825 w BIft L.1b
(1)
(f) 247 +"481"
247 +"481"+123+"40" Mi 34
728
=122 awrt 0.817 Al 1.1b
891
(2)
Notes: (10 marks)

Arancha Ruiz
Copyriah-i 2023 © Better your Maths




November 2021 question 1

1. (a) State one disadvantage of using quota sampling compared with simple random
sampling.

ey
In a university 8% of students are members of the university dance club.
A random sample of 36 students is taken from the university.
The random variable X represents the number of these students who are members of the dance club.
(b) Using a suitable model for X, find
(i) PX=4)

(i) P(X > 7)
3)

Only 40% of the university dance club members can dance the tango.

(c) Find the probability that a student is a member of the university dance club and can
dance the tango.

ey
A random sample of 50 students is taken from the university.

(d) Find the probability that fewer than 3 of these students are members of the
university dance club and can dance the tango.

2
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ANSWER
Qul Scheme Marks AO
(a) | Disadvantage: e.g. Not random; cannot use (reliably) for inferences Bl 1.1b
(1)
(b) | [Sight or correct use of] X ~B(36, 0.08) M1 33
(i) P(X=4)=0.167387... awrt 0.167 Al 1.1b
(ii) [P(X..7)=1-P(X, 6)=] 0.022233... awrt 0.0222 | Al 1.1b
3)
(c) 4 1.1b
P(In dance club and dance tango) = 0.4x0.08 =0.032 or 125 or 3.2% B1
(1)
(d) | [Let 7"=those who can dance the Tango. Sight or use of] Ml 33
T ~B(50, “0.032™) '
[P(T<3)=P(T, 2)=] 0.7850815... awrt (.785 Al 1.1b
(2)
( 7 marks)
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November 2021 question 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 § are defined as
follows

G 1s 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, ¢, r and ¢ are probabilities, gives the probability for each
subset.

(a) Find the proportion of students in the college who read exactly one of these
magazines.

(1)
No students read all three magazines and P(G) = 0.25
(b) Find
(i) the value of p

(ii) the value of ¢
3)

5
Given that P(S| E) = o
(c) find
(i) the value of r

(ii) the value of ¢

4

(d) Determine whether or not the events (S m E’) and G are independent.
Show your working clearly.

3)
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ANSWER

Qud Scheme Marks | AO
(a) | 0.08 +0.09 + 0.36 =0.53 Bl 1.1b

(1)
b)) | [P(GNENS)=0 =] p=0 Bl 1.1b
(ii) [P(G)=0.25 =] 0.084+0.05+g+"p"=0.25 M1 1.1b
g=0.12 Al 1.1b

)
(e)(i) [ 5 ] r+"p" 5 M1 3.1a

P(S|E)=— = - .

SIE)=17 = |75 m0095005 12 Alft | 1b
[12r =5r+5x0.14 =] r=0.10 Al 1.1b
(i) | [0.08+0.05+"0.12"+"0"+0.09+"0.10"+0.36 +1 =1 =] 1=0.20 Blft | Llb

4)
(d) | P(SNE') =036 +“g” [=0.48] Blft 1.1b

P([{SmE')]mG]:”q"[=0.12] and P(G)=0.25 and
M1 2.1
P(SNE')xP(G)="048"xL or 0.12

P(SNE")xP(G)=0.12=P([(SNE') |nG) so are independent Al 2.2a

3)

( 11 marks)

G -~ o !-r - S .E.
/ N ™
' 0.08 0.05 \ 0.09
'-_..\ /'a, '.__..‘ 0 J..__.' T . /’.,".
S /012 010 N
\ 0.36 /020
\'\_h - - -
-
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November 2021 question 6

6. The discrete random variable X has the following probability distribution

X a b
P(X=x) log,. a log, b
where
* a, band ¢ are distinct integers (a < b < ¢)
= all the probabilities are greater than zero
(a) Find
(i) the value of a

(ii) the value of b

(111) the value of ¢

Show your working clearly.

(5)
The independent random variables X and X, each have the same distribution as X
(b) Find P(X, = X))
(2)
ANSWER
Qub Scheme Marks | AO
(a) | [Sum of probs = 1 implies] log,, a+log,, b+log,,c=1 M1 3.1a
= log,(abc)=1 so  abc=36 Al 3.4
All probabilities greater than 0 implies each of @, bandc > 1 B1 2.2a
36=2%x3" (or 3 numbers that multiply to give 36 e.g. 2, 2, 9 etc ) dM1 2.1
Since a. b and ¢ are distinct mustbe 2.3.6 (a=2.b=3.c=0) Al 3.2a
O]
(b) (logs, a)z +(log,, b)z +(log;, c)1 M1 34
[=0.0374137...+ 0.09398737...+0.25]
=0.38140... awrt 0.381 Al 1.1b
(2)
( 7 marks)

Arancha Ruiz
Copyriah-l- 2023 © Better your Maths

13



October 2020 question 1

1. The Venn diagram shows the probabilities associated with four events, A, B, C and D

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

Given that P(B) = 0.4
(b) find the value of p

Given also that 4 and B are independent

(c) find the value of ¢

Given further that P( B’

C)=0.64
(d) find
(1) the value of r

(i1) the value of s
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ANSWER
Qul Scheme Marks | AO
(a) | A.C or D,B or D.C Bl 1.2
(1)
(b) | [p=04-0.07-024=] 0.09 Bl 1.1b
(1)
(¢) | 4 and B independent implies 1.1b
P(A4)x0.4=0.24 or [q+0.16+ﬂ.24)x0.4=ﬂ.24 M1
so P(4)=0.6 and g = 0.20 Aleso | 1.1b
(2)
(d)(i) , . r r
P(B'|C)=0.64 gives =064 or ———=0.64
(B'1C) 8 r+p —or+"0.09" M 3.1a
r= 0.64r +0.64*p” so00.36r=0.0576 so r =10.16 Al 1.1b
(ii) | Using sum of probabilities = 1 e.g. “0.6” + 0.07 + “0.25" + 5 =1 M1 1.1b
so 5= 0.08 Al 1.1b
(4)
( 8 marks)
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October 2020 question 4

4. The discrete random variable D has the following probability distribution

d 10 20 30 40 50
vo-ay K &k k| &
10 20 30 40 50

where k is a constant.
600
(a) Show that the value of & is 37

(2)
The random variables D, and D, are independent and each have the same distribution as D.

(b) Find P(D, + D, = 80)
Give your answer to 3 significant figures.

3)
A single observation of D is made.
The value obtained, d, is the common difference of an arithmetic sequence.
The first 4 terms of this arithmetic sequence are the angles, measured in degrees,
of quadrilateral Q
(c) Find the exact probability that the smallest angle of Q is more than 50°
(3
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ANSWER
Qu4 Scheme Marks | AO
@1k kK &k 1 or L (60k+30k+20k +15k +12k) =1 MI | L1b
10 20 30 40 50 600
600
Sok=—— (%) Alcso | 1.1b
137
(2)
(b) | (Casesare:) D, =30,D,=50 and D, =50,D,=30 and D, =40,D, =40 | Ml 2.1
k k kY
P(D,+ D, =80)=—x—x2 + [—J M1 34
50 30 40
=0.0375619... awrt 0.0376 Al 1.1b
(3)
(¢) | Angles are: @, a+d, a+2d, a+3d M1 3.1a
Ss=a+(atd)+(a+2d)+(a+3d) =360 M1 2.1
2a+3d =180 (o.e.) Al 2.2a
Smallest angle is @ > 50 consider cases: M 3 1b
d=10s0a=75 or d=20s0a =060 [d=30 gives a =45 no good] ’
3k 90
P(D=100r20)= — = —
( )= 137 Al 1.1b
(3
( 10 marks)
Arancha Ruiz
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June 2019 question 1

1.

Three bags, 4. B and C. each contain | red marble and some green marbles.

Bag A contains 1 red marble and 9 green marbles only
Bag B contains 1 red marble and 4 green marbles only
Bag " contains | red marble and 2 green marbles only

Sasha selects at random one marble from bag A.

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.
(2)

(b) Find the probability that Sasha selects 3 green marbles.

¥

(=)

(¢) Find the probability that Sasha selects at least 1 marble of each colour.
(2)

(d) Given that Sasha selects a red marble, find the probability that he selects it from bag B.
(2)
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ANSWER
Question Scheme Marks AOs
1(a 2 -G
(a) : G< Bl L 1b
[ L
& G< P R dBL 1y 1p
1 % R
\R 2)
(b) 222
T MI 1.1b
12
=_j{—u.4ﬂ) Al 1.1b
(2)
(c) 91,941 o [L,2
Il[]'x5+]'[]'x5x3 : LI{]+][}I Ml 3.1b
_2l (=042)
30 Al 1.1b
(2)
(d) _ 3 )
[P(Red from B|Red selected) | I 0 M1 31b
wHwXstErIxs| = '
9
=28 Al 1.1b
(2)
(8 marks)
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