Conditional Probability - Answers

June 2016 Mathematics Advanced Paper 1: Statistics 1

1.
Question Scheme Marks
Number
4.(a) [ [P(BARY=] 0 Bl
(1)
(b) | P(B)=0.27+0.33=0.6, P(D)=027+0.15+¢t , P(BND)=0.27 M1
[P(B)=P(D) = P(B D) gives] 0.6x(042+1)=0.27 M1
ﬂ.42+r=E or 0.6r=0.018 Al
0.6
t=10.03 Al
(4)
©| [u=] 1-(0.6+0.15+1) M1
u =022 Alft
(2)
P(DMRNB) 0.27
i —_ | = — P(D|RNB)=P(D|B)=P(D
@O [ P(RAB) } 0274033 & PPIROH=RDIB=PD) Ml
=045 Al
| [P(DA[RNB]) 0.15
(ii) - == MI
P(RNB') 0.15+u
15
= — Al
37
(4)
(e) 40="0.45" and 3?)(”;” M1
=33 Al
(2)
[13 marks]




Notes |

(b)

(c)

(d)(@)
(ii)

(e)

1M1 for attempting 3 suitable probabilities, one involving ¢ (at least 2 correct)
e.g. sight of 0.6, 0.27, 0.42 + ¢ correctly labelled in terms of 8,0, R or in a correct equation.
0.27
May see e.g. P(B|D) =
Y & P(ID) 042+¢

2"*M1 for using the independence to form a linear equation in r. ft their probs if stated.
1" Al for solving leading to a correct equation as faras p +t =g or pt =g
2 Al for 0.03 or exact equivalent
M1 for a correct expression for 1. Allow their f or just letter ¢ in a correct expression
Alft  for 0.22 (or exact equivalent) or fi their . 1.e. u =0.25 — ¢ provided u & r are probs

Can score M1A1ft provided their u + their r= 0.25 where w and ¢ are both in [0, 1]
M1 for a correct numerical ratio of probabilities
Al for 0.45 or exact equivalent (Answer only 2/2)
M1 for a correct numerical ratio of probabilities, fi their i, provided u 1s a probability
Al for £ or 0.405 orallow awrt 0.41 following a correct expression (Ans only 2/2)

M1  for a correct method for both 18 and 15 fi their 0.45 and their £ provided both in [0,1]
NB P(D)=<77 1s MO
Al for 33 only
NB £ x40=32.7... which rounds to 33 but scores MOAO. (Ans only send to review)
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2.

Question Scheme Marks
3. (a) Bl
MI
Al
Al
Bl
(5)
{h] r13l
0.1625
20 or Blft
(1)
(c) 23+3ﬂl—]lm_ 2+3+4+8+13+17 or I_{11+22] =£ or 0.5875 M1 AL
&0 20 80 B0 T
(2)




(d)

(e)

"17+8+13" a2 "2+3+4" 38
— o ——orl-—————="" (condone awrt (0.809 M1 Alc:
||4?|| % "4?" 4? { } cad
(2)
7 20
P(B|C)=—, P(B)=—
(BIC) o8 (B) 20
7 28
P(C|1B)=—, P(C)=—
(C1B) =25 PO) =25 M1
7 20 28
PIBrnC)=—, P(B) = —P(C)=—
( ) 20 (B) 20 (C) 20
P(B|C) = P(B). P(C|B) = P(C) these may be implied by correct conclusion M1
P(BC)=P(B)xP(C) this approach requires the product to be seen
So, they are independent. Al (3)
{13 marks)
Notes

(a)

()
(d)

(e)

Bl for 3 intersecting circles with 3 in the centre. Allow probs. or integers in diagram.

M1 for some correct subtraction e.g. at least one of 2, 4, 8 or for B: 20 — their(2+3+4) etc
Al for 2, 4and 8 (1gnore labels)

Al for 11, 13 and 17 (must be in compatible regions with 2, 4, 8 1f no labels)

Bl for correct labels and 22 and box (Do not treat “blank™ as 0 so can’t use 0 for ft in (c))

M1 for a correct expression seen 1n (c) ( or ft their diagram). Correct ans M1 A1
M1 for denominator of 47 or ft their numerator from part (¢) and numerator of 38 or
their (17 + 8 + 13) or (their 47) — their (2 + 3 + 4). Correct ans M1A1

M1 for stating at least the required probs.& labelled for a correct test (can fi their diagram)
M1 for use of a correct test with B and C Must see product attempted for P(B () test.
Al for a correct test with all probabilities correct and a correct concluding statement.

NB MOM1 A0 should be possible but Al requires both Ms
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3.

Uuestion Scheme Marks
Number
8 (a|[Pl4A)=1-018-022] = 0o (or exact equivalent) Bl
(1
(b)| p (AUB)="0.6"+022 = 0.82 (or exact equivalent) Blft
(1
(c) Establish independence
x=P(AnB) Use P(B)P(A'|B)=P(4A'B) before or after 1% Mland
score marks for (d) (RH ver) Ml
" P(B)x[1-0.6]=0.22 Find P(B)
x+022
x=06x+0132 | Use P(4~B)=P(4| B)P(B) Use P(B)P(A4)=P(ANB)
[ dMI
04x=0.132 PlAm B)=06x0355 P4~ B)=06x055
x= 0.33 (or exact equivalent) Alcso
3)
(d) | P(B)=0.55
P(B)=P(A)=0.355x0.6 or stating P(4) = P(4|B) [= 0.6] M1
=033
P(B)xP(4)=P (4N B) or P(4) = P(4|B) Alcso
therefore (statistically) independent therefore (statistically) independent (2)

Total 7




Notes

(b)

(c)

(d)

Blft for their (a) + 0.22 or 1 —= P(A'~ B') Do not ft their (a) if it is > 0.78

NB 3 versions for (c). Check carefully that Ms are genuinely scored.

Look out for assuming independence and if yvou see P(8) = 0.55 check it is derived properly

1* M1 for a correct equation for x e.g. =0.6 or acorrectly derived equation for P(8)

x+022

2™ dM1  for solving to get in form kx = L or correct use of P(B) to find P(A4~ B) [2™ or 3" ver]
or P(4~B)=P(B)-022
Alcso  for 0.33 Dep. on both Ms and no incorrect working seen.

M1 for finding P({B)= P{A)= 033 (values needed) or stating P(4) = P(4|8) (= 0.6 not needed)
Alcso for a correct statement: P(B)xP(A) =P( AN B) or P(4) = P(4|B) and stating independent

NB The M1 in (d) using P(4~ B) requires P(B) =055
There is no ft of an incorrect P(B)

Full marks in (d) is OK even if (/3 in (c) A =

{This Venn diagram may be helpful } 018
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4.

Question

Narahis Scheme Marks
7.
(a) P(44UB)=0.35+0.45—0.13 or 0.22+0.I3+0.32 Ml
= 0.67 Al
(2)
s oze  PlAlevBY) 0.33
b) | P(4'| B") = Ml
O ML B =53y ' 055
= 2 or 0.6 Al
5
(2)
(c) | P(BNC)=0.45x0.2 Ml
=0.09 Al
(2)
— o Allow 15t B1 for 3 intersecting circles in
S f\ a box with zeros in the regions for Bl
@ o] | 4nc o
' Do not accept “blank” for zero g:
“4)
(e) | P(BUC)'=0.22+0.22 or 1-[0.56] or 1-[0.13+0.23+0.09+0.11] oe. Ml

=0.44 Al (2)
12




Notes |

NB May see Venn diagram for 4 and B only used for (a) and (b) but M marks are awarded for
correct expressions only. Mo fit from an incorrect diagram for M marks.

{a) | M1 for attempt to use the addition rule. Correct substitution i.e. correct expression seen

Al for 0.67 only. Correct answer only scores 2/2

(b) | M1 for a correct ratio of probabilities or a correct formula and at least one correct prob

For a correct formula allow “1 — their (a)” instead of 0.33 but not for correct ratio case.

. . P PA'8") " - .
Do not award for assuming independence i.e. —55— = 25582 is M0, MO if num>denom

Al for 3/5 or any exact equivalent.

{c) | M1 for correct expression. Need correct values for P{#) and P(() seen.
Al for 0L09 or any exact equivalent. Correct answer only is 2/2

(d) No labels A, B, C in (d) loses 1 B1 but can score the other 3 by implication
Bl  forbox with B intersecting 4 and C but C not intersecting 4. No box is B0
Blft for 0.13 and their 0.09 in correct places. [ft P(B () from (c)]

Bl forany 2 of 0.22, 0.22, 0.11 and 0.23 correct
Bl for all 4 values correct

{e) | M1 for a correct expression or follow through from their Venn diagram
NB P(B")«P(C") =0.55=0.8 is OK. Do not ft “blank™ for zero and M0 for negative probs.

Al for 0.44 only. Correct answer only s 2/2
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5.
Question Scheme Marks
Number
Q4 (a) 2+3 5 1 M1 Alcso
- =— =— (** given answer*¥) )
their total  thewr total 6
b . M1 A1
(b) M L R BT )
total 30 15
B1
€| P(AnC)=0 (1)
6+3 9 M1 A1
P(C] reads at least one magazing) = —— = —
@ | P gazine) = — = = — (2)
10 1 9 3 3 1 3
P(B)= —==, P(()=—==—, P(BNC)==—=— or P(B|IO)== M1
@ PB=55=5 PO=5=1 PENO=5"1 o PEO=;
P(B}x]‘((’)—lxi—l—]‘(ﬁ'ﬁ(’) or P(B|C)= é—l:]-"(fu‘} M1
3710100 ' 79 3
So yes they are statistically independent Alcso
(3)
Total 10




(a)

(b)

(c)
(d)

(e)

243 5

MI of ——————— Of —
their total 30

M1 for adding at least 3 of ¥4, 2, 5, 3" and dividing by their total to give a probability
Can be written as separate fractions substituted into the completely correct Addition Rule

Bl for 0 or 0/30

20
M1 for a denominator of 20 or E leading to an answer with denominator of 20

9
— only, 2/2

1¥ M1 for attempting all the required probabilities for a suitable test

2™ M1 for use of a correct test - must have attempted all the correct probabilities.
Equality can be implied in line 2.

Al for fully correct test carried out with a comment




