Year 1 Applied Chapter 5: Probability — Exam Questions (Answers)

Q1.
Question| Scheme Marks
(a) BWor TW [accept BuT.W or BAT.W] [Condone P(B), P(jetc] |[BI
Since there is no overlap between the events or  cannol happen together (0.e.) Bl (2)
(Accept comment in context e.g. “no one walks and takes the train”)
(b) N -
2 PB)=—.P(N=—., P(BNT)=— M1
eg P(B) = (1) o (BnT) o
P(BAT)=P(B)xP( [0.220.36x0.32=0.1152 0el] M1
So Band T are not independent Alcso  (3)
©f pwi =1 L or 028 Bl (1)
25
(@) [P(BAT) =] — or Bl (1)
25
(e) G MTnB) _ ")"
e s Mi
425
B i or 0.8 Al (2)
9
[9]
Notes

(a) | 1* B1 for a suitable pair. Do not accept universally exclusive pairs such as £ and F etc
2°* BI for any correct statement. Accept use of symbols e.g: BnW =2 o P(T~W)=0elc
But T~ W =0 is B0 (since it is not a correct statement)

(b) | 1" MI for an attempt at all required probabilities with labels for a suitable test {allow one error).
Accept use of A and Bas long as they can be identified as Band 7'by correct probabilities
Must be probabilities not integers such as 5, 9, 8 etc for both these M marks

2" M1 for P(B)xP(I) evaluated (correct for their probabilities)

or P(BnT)=P(B)xP(T) stated or implied in symbols or using their probabilities.
or P(B|T)=P(8B) or P(T'|B)=P(T) stated or implied in symbols or using their probabilities.

Al for a conclusion of not independent. Requires all probabilities used to be correct and seen.
This A mark is dependent on both Ms

NB P(B|D =-;— & P(B) :% or P(T'| B =§ & P :38-_- seen, followed by a correct
5
conclusion scores 3/3

© | M1 foracorrect ratio of probabilities e.g. “ or Si 7 =

A correct ratio expression and at least one correct (or correct £.1.) probability substituted.

= [ [
Al for -3 with no incorrect working seen but s—“;- following from P(B | T) is 0/2. ?“;- alone is 2/2




Q2.

2.::::: Scheme Marks
(a) S
8 P(Tas)=0:005 or_— Mi
0:0
13 ' 9
IaB') = 0:245 or &4
ces  © Rins™ 5 209
knB) = 0-0135 er _2% A
-0 B PlnB).« 2000
o4 B/ P(KnB')z 0:4365 o _87
0-05 g
B P(Lad): 0015 or 3
oo
Gl 8’ P(LnB): 0295 or SE .
200 @
®) | 0.25x0.98. =0.245 (orexactequiv.eg £) |Mi1Al
@
(¢) | 0.25x0.02+0.45%x0.03+0.3x0.05, = 0.0335 (or exact equiv. e.g. =) [ M1Al
2)
@ 0.0335-0.45x0.03 -MTAIR
£ orexactequv.) | Al
—35
Notes Total 9

Allow fractions or percentages throughout this question

(a) | Allow 3+6 tree diagram with the 6 correct “end” probs and labels to get 2/2 (1%, < o gets M1)
M1 for (3+6) tree drawn with 0.25, 0.45, 0.02, 0.03, 0.05 on correct branches
Al for 0.3, 0.98, 0.97, 0.95 on the correct branches and labels, condone mussing B's

Correct answer only scores full marks for parts (b), (¢) and (d)
When using “their probability p” for M1 and Alft they must have 0 <p <1

(b) | M1 for 0.25 x ‘theirr 0.98" o.e.

(c) | M1 for 0.25x their 0.02+0.45 x their 0.03 + their 0.3 x their 0.05 Condone 1 transcription error.
Or 1-(0.25xtheir 0.98+ 0.45 x their 0.97 + ther 0.3 x their 0.95)

(d) [ M1 for use of conditional probability with their (¢) as denomunator. Also exactly 2 products on

num’ and at least one correct (or correct ft) or their (¢) — one of the products from their (¢).

Ignore an mcorrect expression inside their probability statement

.25 x their 0.02 + their 0.3 x their 0.05 o their (¢) —0.45 x their 0.03 oi 0.02
their(c) - therr (¢) " therr (¢)

Alft for 0

Al awrt 0.597 or exact fractione.g. 2




Q3.

Question
=y Scheme Marks
(a) | [P(BNR)=] 0 Bl
(1)
(b) | P(B)=0.27+033 =06, P(D)=027+015+¢ ., P(BNnD)=0.27 M1
[P(B)=P(D) = P(BD) gives] 0.6x(042+)=0.27 M1
027
El_42+r‘=ﬁ or 066=0018 Al
=003 Al
4
()| [u=] 1-(0.6+0.15+1) M1
u =022 Alfi
(2)
P(DNRNB) 0.27
d)(1 =| = — o | P(D|RNBY=P(D|B)=P(D
(d)(@) } e (D|RNB)=P(D|B)=P(D)
Al
(ii) M1
Al
(4
(e) 1
Al
2)
[13 marks]
Notes
) 1M1 for attempting 3 suitable probabilities. one involving f (at least 2 correct)
e.g sight of 0.6, 0.27, 0.42 + ¢ correctly labelled 1n terms of B,D,R or in a correct equation.
0.27
May see e.g. P(BID) =
S ™ s
2™ M1 for using the independence to form a linear equation 1n 7. ft their probs if stated.
1"Al1  for solving leading to a correct equation as farasp + =g or pr=g
24 A1 for 0.03 or exact equivalent
(c) | M1 for a correct expression for # . Allow their 7 or just letter 7 1n a correct expression
Alft for 0.22 (or exact equivalent) or ft their . 1.e. ¥ =0.25 — ¢ provided u & t are probs
Can score M1A1ft provided their  + their = 0.25 where « and ¢ are both 1n [0, 1]
(d)(@) | M1 for a correct numerical ratio of probabilities
Al for 0.45 or exact equivalent (Answer only 2/2)
(i1) | M1 for a correct numerical ratio of probabilities, ft their u, provided u 1s a probability
Al for £ or 0.405 or allow awrt 0.41 following a correct expression (Ans only 2/2)
M1 for a correct method for both 18 and 15 ft their 0.45 and their 33 provided both 1n [0,1]
(e) NB P(D)x77 is MO
Al for 33 only

NB #x40=32.7... which rounds to 33 but scores MOAO. (Ans only send to review)




Q4.
a P(4 and B) =P(4) + P(B) — P(4 or B or both) =

N | =

o
3 4
P(4 and not B) =

A= =

P(B and not 4) =

E‘)|~5|H

b P(4 and B) = L

12

i

P(A)XP(BF% % 12

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



Q5.

b P(Jand K)=0.05
P(J) x P(K)=0.3 x0.25=0.075

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

Qs.

i P(B and defective) = 0.5x0.03=0.015

ii P (defective)=0.16x0.04+0.5x0.03+0.34x0.07 =0.0452



