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Teacher Notes
These Bronze, Silver and Gold worksheets are designed to be used either straight after the content has been taught or as part of a skills gap analysis, especially as students move into year 13.
They are drawn from the latest specification questions and legacy questions. The papers are between 25 and 35 marks.
The topic number on this worksheet relates to the corresponding chapter number in the ‘Pearson Edexcel AS and A Level Mathematics: Statistics and Mechanics Year 1/AS’ textbook. 
Quick Links  
(Press Ctrl, as you click with your mouse to follow these links)
· Bronze Questions
· Bronze Mark Scheme
· Silver Questions
· Silver Mark Scheme
· Gold Questions
· Gold Mark Scheme
Extension and Enrichment
If you have students that have enjoyed the challenge of the Gold questions, then they should have a go at the more challenging question from our Advanced Extension Award (AEA) papers. The Mathematics AEA is a single, 3 hour non-calculator paper, taken at the end of year 13. It helps students to develop high level problem solving and proof skills. It is entirely based on the content of the A Level Mathematics Course. No extra material needs to be covered to take the AEA in Mathematics. A second important difference is that marks are awarded for the clarity and quality of their solution. Developing this key skill, alongside the extra problem-solving experience, can pay dividends in the way they approach A Level Mathematics and Further Mathematics problems.
More information about the Advanced Extension Award can be found here on the Pearson Edexcel Website, or here on the Maths Emporium
[bookmark: BrQue][image: http://abbot.us/DD629/official/star_bronze.gif]Bronze Questions	
Calculator 
The total mark for this section is 31

Q1
 
The probability of a bolt being faulty is 0.3. Find the probability that in a random sample of 20 bolts there are
(a)  Exactly 2 faulty bolts,
(2)
(b)  More than 3 faulty bolts.
(2)
These bolts are sold in bags of 20. John buys 10 bags.
(c)  Find the probability that exactly 6 of these bags contain more than 3 faulty bolts.
(3)
 
(Total for Question 1 is 7 marks)
__________________________________________________________________________
 
Q2
 
A fair 5-sided spinner has sides numbered 1, 2, 3, 4 and 5
The spinner is spun once and the score of the side it lands on is recorded.
(a)  Write down the name of the distribution that can be used to model the score of the side it lands on.
(1)
The spinner is spun 28 times.
The random variable X represents the number of times the spinner lands on 2
(b)  (i)  Find the probability that the spinner lands on 2 at least 7 times.
(ii)  Find P(4 ≤ X < 8)
(5)
 
(Total for Question 2 is 6 marks)
__________________________________________________________________________
 



Q3
 
In a game, a player can score 0, 1, 2, 3 or 4 points each time the game is played.
The random variable S, representing the player's score, has the following probability distribution where a, b and c
are constants.
[image: ]
The probability of scoring less than 2 points is twice the probability of scoring at least 2 points.
Each game played is independent of previous games played.
John plays the game twice and adds the two scores together to get a total.
Calculate the probability that the total is 6 points.
 (Total for Question 3 is 6 marks)
__________________________________________________________________________
 
Q4
 
Naasir is playing a game with two friends. The game is designed to be a game of chance so that the probability of Naasir winning each game is [image: ]
Naasir and his friends play the game 15 times.
(a)  Find the probability that Naasir wins
(i)  exactly 2 games,
(ii)  more than 5 games.
(3)
Naasir claims he has a method to help him win more than [image: ] of the games. To test this claim, the three of them played the game again 32 times and Naasir won 16 of these games.
(b)  Stating your hypotheses clearly, test Naasir's claim at the 5% level of significance.
(4)
 
(Total for Question 4 is 7 marks)
__________________________________________________________________________
 


Q5
 
A test statistic has a distribution B(25, p).
Given that
H0 : p = 0.5    H1 : p ≠ 0.5

(a)  Find the critical region for the test statistic such that the probability in each tail is as close as possible to 2.5%.
(3)
(b)  State the probability of incorrectly rejecting H0 using this critical region.
(2)

(Total for Question 5 is 5 marks)
__________________________________________________________________________
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Calculator
The total mark for this section is 34

Q1
 
Linda regularly takes a taxi to work five times a week. Over a long period of time she finds the taxi is late once a week. The taxi firm changes her driver and Linda thinks the taxi is late more often. In the first week, with the new driver, the taxi is late 3 times.
You may assume that the number of times a taxi is late in a week has a Binomial distribution.
Test, at the 5% level of significance, whether or not there is evidence of an increase in the proportion of times the taxi is late. State your hypotheses clearly.

(Total for Question 1 is 7 marks)
__________________________________________________________________________
 
Q2
 
A potter believes that 20% of pots break whilst being fired in a kiln. Pots are fired in batches of 25.
(a)  Let X denote the number of broken pots in a batch. A batch is selected at random. Using a 10% significance level, find the critical region for a two tailed test of the potter's belief. You should state the probability in each tail of your critical region.
(4)
The potter aims to reduce the proportion of pots which break in the kiln by increasing the size of the batch fired. He now fires pots in batches of 50. He then chooses a batch at random and discovers there are 6 pots which broke whilst being fired in the kiln.
(b)  Test, at the 5% level of significance, whether or not there is evidence that increasing the number of pots in a batch has reduced the percentage of pots that break whilst being fired in the kiln. State your hypotheses clearly.
(5)
 
(Total for Question 2 is 9 marks)
__________________________________________________________________________









Q3
 
In a manufacturing process 25% of articles are thought to be defective. Articles are produced in batches of 20

(a)  A batch is selected at random. Using a 5% significance level, find the critical region for a two tailed test that the probability of an article chosen at random being defective is 0.25
 You should state the probability in each tail which should be as close as possible to 0.025
(5)

The manufacturer changes the production process to try to reduce the number of defective articles. She then chooses a batch at random and discovers there are 3 defective articles.

(b)  Test at the 5% level of significance whether or not there is evidence that the changes to the process have reduced the percentage of defective articles. State your hypotheses clearly.
(5)

(Total for Question 3 is 10 marks)
__________________________________________________________________________




























Q4
 
Afrika works in a call centre.
She assumes that calls are independent and knows, from past experience, that on each sales call

that she makes there is a probability of   that it is successful.
Afrika makes 9 sales calls.
(a)  Calculate the probability that at least 3 of these sales calls will be successful.
(2)
The probability of Afrika making a successful sales call is the same each day.
Afrika makes 9 sales calls on each of 5 different days.
(b)  Calculate the probability that at least 3 of the sales calls will be successful on exactly 1 of these days.
(2)
Rowan works in the same call centre as Afrika and believes he is a more successful salesperson.
To check Rowan's belief, Afrika monitors the next 35 sales calls Rowan makes and finds that 11 of the sales calls are successful.
(c)  Stating your hypotheses clearly test, at the 5% level of significance, whether or not
there is evidence to support Rowan's belief.
(4)

(Total for Question 4 is 8 marks)
__________________________________________________________________________
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Calculator
The total mark for this section is 31

Q1
 
(a)   The discrete random variable X ~ B(40, 0.27)
Find P(X ≥ 16)
(2)
Past records suggest that 30% of customers who buy baked beans from a large supermarket buy them in single tins. A new manager suspects that there has been a change in the proportion of customers who buy baked beans in single tins. A random sample of 20 customers who had bought baked beans was taken.
(b)   Write down the hypotheses that should be used to test the manager's suspicion.
(1)
(c)   Using a 10% level of significance, find the critical region for a two-tailed test to answer the manager's suspicion. You should state the probability of rejection in each tail, which should be less than 0.05
(3)
(d)   Find the actual significance level of a test based on your critical region from part (c).
(1)
One afternoon the manager observes that 12 of the 20 customers who bought baked beans, bought their beans in single tins.
(e)   Comment on the manager's suspicion in the light of this observation.
(1)
Later it was discovered that the local scout group visited the supermarket that afternoon to buy food for their camping trip.
(f)   Comment on the validity of the model used to obtain the answer to part (e), giving a reason for your answer.
(1)

 (Total for Question 1 is 9 marks)
__________________________________________________________________________
 








Q2
 
The proportion of houses in Radville which are unable to receive digital radio is 25%. 
In a survey of a random sample of 30 houses taken from Radville, the number, X, of 
houses which are unable to receive digital radio is recorded.
(a)  Find P(5 [image: ]X < 11)
(3)
A radio company claims that a new transmitter set up in Radville will reduce the proportion 
of houses which are unable to receive digital radio. After the new transmitter has been set 
up, a random sample of 15 houses is taken, of which 1 house is unable to receive digital 
radio.
(b)  Test, at the 10% level of significance, the radio company's claim. State your 
       hypotheses clearly.
(5)

  (Total for Question 2 is 8 marks)
__________________________________________________________________________




























Q3
 
Past records show that 15% of customers at a shop buy chocolate. The shopkeeper believes 
that moving the chocolate closer to the till will increase the proportion of customers buying 
chocolate.
After moving the chocolate closer to the till, a random sample of 30 customers is taken 
and 8 of them are found to have bought chocolate.
Julie carries out a hypothesis test, at the 5% level of significance, to test the shopkeeper's belief.
Julie's hypothesis test is shown below.
H0 : p = 0.15
H1 : p ≥ 0.15
Let X = the number of customers who buy chocolate.
X ~ B(30, 0.15)
P(X = 8) = 0.0420
0.0420 < 0.05 so reject H0
There is sufficient evidence to suggest that the proportion of customers buying 
chocolate has increased.
(a)  Identify the first two errors that Julie has made in her hypothesis test.
(2)
(b)  Explain whether or not these errors will affect the conclusion of her hypothesis test.
Give a reason for your answer.
(1)
(c)  Find, using a 5% level of significance, the critical region for a one-tailed test of the
shopkeeper's belief. The probability in the tail should be less than 0.05
(2)
(d)  Find the actual level of significance of this test.
(1)

 (Total for Question 3 is 6 marks)
__________________________________________________________________________
 












Q4
 
A biased spinner can only land on one of the numbers 1, 2, 3 or 4. The random variable X represents the number that the spinner lands on after a single spin and 
P(X = r) = P(X = r + 2) for r = 1, 2
Given that P(X = 2) = 0.35
(a)  Find the complete probability distribution of X.
(2)
Ambroh spins the spinner 60 times.
(b)  Find the probability that more than half of the spins land on the number 4
Give your answer to 3 significant figures.
(3)
The random variable [image: ]
(c)  Find P(Y – X ≤ 4)
(3)

(Total for Question 4 is 8 marks)
__________________________________________________________________________
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Notes
(a)

©

M1 Either
attempting touse P (X < 2)~P (X < 1)

or attempt to use binomial and find p(X = 2). Must have ( p)’ (1 p)

with a value of p

A1 awrt 0.0278 or 0.0279.

M1 Attempting to find 1 ~ P(Y < 3)

A1 awrt 0.893

M1 fork (p)°(1— p)*. They may use any value for p and k can be any
number or "Cep(1 — p)*°
1

A1 s their part b)’ (1~ their part b)* may write Ceor °C,
Al awrt0014
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Question Scheme Marks | AOs
@@ | (Discrete) uniform (distribution) Bl 12
(O]
®  |B(28,02) Bl 33
@ P(X 27)=1-P(X <6) [=1-0.6784...] M1 3.4
awrt 0.322 Al Llb
(i) P(4< X <8)=P(X <7)-P(X <3) [=0.818... - 0.160...] M1 3.1b
awrt 0.658 Al Llb
®
(6 marks)
Notes
(@) | Continuous uniform is BO

()

BI: for identifying correct model, B(28, 0.2)
allow B, bin or binomial
may be implied by one correct answer or sight one correct probability i.c.
awrt 0678, awrt 0.818 or awrt 0.160
B(0.2. 28) is BO unless it s used correctly

@

MI: Writing or using 1- P(X < 6) or 1 -P(X<7)
Al: awrt 0322 (correct answer only scores MIAI)

(i)

M1: Writing or using P(X <7)-P(X <3)
orP(X <8)-P(X <4)
orP(X = 4)+ P(X =5)+P(X = 6)+ P(X = 7)
Condone P(4) as P(Y = 4), etc.

Al: awrt 0.658 (correct answer only scores M1A1)
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Overall method MI_| 21
a+b=2c+0.5 oc or a+b=2(1-a~b) Bl |22
axb+c=0.75 oc Bl | 1ib
3c=025 [pzoom erli M| 1
Plscoring 2.4 or 4.2 or 3, M| 3

Alcso | 1Ib
[G]

(6 marks)





image11.jpeg
Notes

‘A fully correct method with all the required steps. For gaining 2 correct equations with at

MI: | least one correct(allow if unsimplified). Attempting to solve to find a value of ¢ followed by

correct method to find the probability
BI: | Forming a correct cquation from the information given in the question
BI: | A correct cquation using the sum of the probabilitics cquals 1

1

M1: | Correct method for solving 2 equations to find ¢ Implied by ¢ =1

Recogaising the ways to get a tofal of 6. Condone missing arrangments of repeats. Do 1ot
1. | iEnore extras written unless ignored in the calculation. May be implied by

m x"i"xo 15+n%0.1* where m and n are positive integers

7

Aleso: | Ca00.035. — oe

200
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Qu Scheme Marks [ AO
(@ | Let NV = the number of games Naasir wins N ~B(L5 ML |33
® |Pav=2)=0059946 awrt 0.0599 Al |1
@) | PQV>3)=1-PQV < 5)= 038162 awrt Al |Ib
0382
(]
®) | H:p=} H:p>} B 23
Let X = the number of games Naasir wins ~ X~B(32. M |33
P> 16)=1-PO< 15)=003765 (<005 Al |34
[Significant result so reject Ho (the null model) and conclude] | o1 | 535,
There is evidence to support Naasir’s claim (o.¢)
@

(7 marks)
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Question Scheme Marks
Number
@ [X-B@E05) ‘may be Implied by calculations In partaor b | M1
P(X<T) 00216
P(X 2 18) = 00216
CRX<T: UXZ18 ALAL
®
0] Plrejecting Hy) = 0.0216 + 0.0216 M1
-00432 awrt0.043200.0433 | Al
@
Total 5
Notes
203 M1 - Using B(25.0.5) - may be implied by a correct critical reglon or by calculations in part a or b
Note Just seeing either P(X = 7) or P(X 18) scores M1 AD AO.
‘You may need to check their probabilities in the tables for values other than 7 o I8.
1% Al ~alsoallow X <8 or [0.7] or0< X < Tor0< X<8oe eg.[0.8) ora full st
DO NOT allow CRs given as P(X<7) or 7 - 0 for the A mark.
29 Al -alsoallow X > 17 o [18.25] or 18< X < 25 or 17 X =25 ceeg, (I7.25]
ora full list
DO NOT allow CRs given as P(X>18) or 18 - 25 for the A mark.
SC 72 X218 gains M1 Al AQ
0] M1 - adding their two critical regions’ probabilities together or may be awarded for

awrt 00432
If they add their critical regions' probabilities and then go on and get a different
probability as their answer then it is MOAO

e.0.0216 + 00216 = 0.0432 then 0.05 - 0.0432 = 0.0068 gets M0 AD

g 00216 + 00216 =0.0432 < 0.05 reject Ho gets M1 Al

g 00216 + 00216 = 0.0432 5o probability of rejecting Hy s 1 - 0.0432 = 0.9568
gets MO AO
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Question Scheme Marks
Number

One tail test

Method 1

Hy:p=02 Bl

H p>02 Bl

X~B(5.02) may be implied M1
[P 1-09421=0.0579]  acPr=3) Pa=4 | Ml
P(Y=4) = 1-0.9933 = 0.0067

=00579 CRXY=4 awrt 0.0579 Al

0.0579>0.05 3=4 o3 is not in critical region or 3 is not significant | M1

(Do not seject Hy.) There is insufficient evidence at the 5% significance level that | B1

there is an increase in the number of times the taxi/driver s late.

Or Linda’s claim is not justified (@]

(Total 7)

Method 2

Ho:p Bl

H p>0 Bl

X~B(5.02) ‘may be implied M1

P<3)= [PCr<3)=09421] attBQr=3) Por4)
P(Y<4)=0.9933

09421 CRXz4 awt 0942 Mial

0.9421 <095 3 <4or3 is not in critical region or 3 is not significant | M1

(Do not reject Hy.) There is insufficient evidence at the 5% significance level that Bl

there is an increase in the number of times the taxi/driver s late.

Or Linda’s claim is not justified ™
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Two tail test

Method 1
Ho:p=02
H, 02
X~X~B(5.02) sy be implied
P(Xz3)=1-P(X<2) [PO=3)=1-09421=00579]  atP(r=3) Pr=4)
=1-09421
=00579 CRX=z4 awrt 00579
00579 >0.025 324013 is not in critical region or 3 is not significant

(Do not seject Hy.) There is insufficient evidence at the 5% significance level that
there is an increase in the number of times the taxi/driver s late.
Or Linda’s claim is not justified

Method 2

X~X~B(5.02) sy be implied
PI<3)= [Pr<3)=09421] anBr<3) POT<d)
P(Y<4)=0.9933
09421 CRX=4 w0942
09421 <0.975 3:<4 0r 3 is not in critical region or 3 s not significant

Do not reject Hy. There is insufficient evidence at the 5% significance level that
there is an increase in the number of times the taxi/driver s late.
Or Linda’s claim is not justified

Special Case

If they use a probabilit of - throughout the question they may gain B B1 MO M1
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B0

M1

MIAL
M1
Bl

@





image18.jpeg
Question.

Neuber Scheme Marks
“Aflow any Tetter mstead of X o ¢ for this question
@ | X-B(5.02) MI Writing or using B(25,0.2)or
B(25,1/5) [allow Po(5)] May be writtenin | 1\
full or implied by a correct CR (allow
written as a probability statement)
[pCr=9)-Jo.oses I A1both awrt 0.0468 and awrt 00274 | )
[PCx <1)=]0.0274 seen.
x=[o<] x<1 2 A1 X¥<=lorX¥<2or0=X=lor
[0.1] or 0.1 or equivalent statements. ¥ <c | AL
amdc=1
95X [<25] 3 A1d dependent on seeing a probability
from the B(25. 0.2) and
Xz90rx>gor 9= X =25 or ald
9.10.11.12.13.14.15.16.17.18.19.20.21.22.
23.24.25 or [9.25] or equivalent statements.
Xzcand
NB These two fnal 2 A marks must be for statements with ¥ only (or Hsf) — a0t i probabiliy statemeats
SC I a probability from the B(25. 0.2) is seen and they either have both CR correct but written s
probabilty statements or the CR is written as 12 X 2 they get A1 A0 for final 2 marks @
®) |Hip=02 B1 both hypotheses with por mand clear | o)
Hip<02 which is Ho and which is Hy
P(X<6)=010340r CRY < T M1 vriting o using B(30. 0.2) and I
writing or using PCY < 6) or P(Y 2 7) onits
own. May be implied by a correct CR
TFATawrt 0103 Allow CR X < 5 orX= | AL
6. or if not using CR allow awrt 0.897.
Tnsufficient evidence to reject F 2 M1 dependent on previous M being Mid
Accept Ho, Not significant. 6 does not | awarded. A correct statement (do not allow
lie in the Critical region. f there are contradicting non-contextual
statements). t their Prob/CR compared with
0.05/6/(0.95 if using 0.8979). Do not follow
through their hypotheses
No evidence that increasing the barch | 2°4 Alcso Conclusion must confain the Alcso
size has reduced the percentage of | words reduced no change/not affect oe
broken pots (0¢) number/percentage/proportion/
or probability oe. and pots. All previous
evidence that there is no change in the | marks must be awarded for this matk to be
percentage of broken pots (oe) awarded.
Do not allow the potters claim /belief is
wrong/true
NB Correct contextual statement on its own
scores MIAL I6)

(Total 9)
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%::';Z:‘ Scheme Marks
@) | X~B(20,0.25) MI
P(X 2 10) = 1—0.9861 = 0.0139 Al
P(X < 1) = 0.0243 Al
(0<)X <1U 10 < X(< 20) AlAL
©)]
() |Hep=025
Hi:p <025 Bl
X~B(20,0.25)
P(X <3)=02252 orCR X<1 MIAL
Insufficient evidence to reject Ho. Accept Hy. Not significant. | M1d
3 does not lie in the Critical region.
No evidence that the changes to the process have reduced the | Alcso
percentage of defective articles (oe)
©)
Total 10 marks
Notes
(a) | M1 using B(20,0.25) may be implied by a correct CR (allow written as a
probability statement)
1% A1awrt 0.0139
2™ Al awrt 0.0243
3A1l X<1lor0<X<1or[0.1]or0.1 orequivalent statements
4%A1 X=2100r10 <X < 20 or 10.11.12.13,14.15.16.17.18.19.20 or [10.20]
or equivalent statements
NB These two A marks must be for statements with X (any letter) only —not in
probability statements and SC for CR written as 12 X 210 gets A1 A0
() | B1 both hypotheses with p |

1 M1 using B(20, 0.25) and finding P(X < 3) or P(X > 4) may be implied by a
correct CR

1% A10.2252 (allow 0.7748) if not using CR or CRX < 1 or X <
2™ M1dependent on previous M being awarded. A correct statement (do not
allow if there are contradicting non contextual statements)

Aleso Conclusion must contain the words changes/new process oe. reduced oe
number/percentage oe . and defective articles/defectives. There must be no
incorrect working seen.
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Question Scheme Marks | AOs
@ Let C = the number of successful calls. C[] B(Q,%J M1 33
P{C23):17P(CS2) =0.1782... awrt 0.178 Al 11b
@

() Let X = the number of occasions when at least 3 calls are successful.
=5x("0.1782..")x("0.8217..")" ML LIb
=04061... awrt 0.406 Al 1L1b

@
© Hop >% Bl 25
Let R = the number of successful calls R/ 5[35%] M1 33
P(R=11)=1-P(R<10) =002 Al 34
There is sufficient evidence to support that Rowan has more successful P 22
sales calls than Afrika.
“)

(8 marks)
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Naotes.

(@) | MI: | For selecting the right model

Al |awrt 0178

@ | Ml: | For 5x("their(a)")x ("1~ their(a)")’
Al | awrt 0.406

(© | Bl: | for correctly stating both hypotheses in terms of p or 7 Acceptp = 0.16
MI:_| For sclecting a suitable model. May be implied by a correct probability or CR

Correct probability statement and answer of 0.02 of better (0.02318...)

AL | (CR R211 and cither P(R<9)=0.9450 orP(R £10)=0.9768or 1-P(R<10)=0.0232)
A1, | Dependent on MIAT but can ignore hypotheses. For conclusion in context supporting

Rowan’s belief / Rowan is a better sales person

Do not accept Rowan can reject Ho
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Part

Notes

@

MI for_dealing with P(Y > 16) — they need to use cumulative prob. function on calc.

Al _awrt 0.0509 (from calculator)

®)

BI_for both hypotheses in terms of p or x and Hi must be 2-tail

©

M1 for correct use of tables to find probability associated with critical value.

1% A1 for the correct lower limit of the CR. Do not award for P(¥ < 2)

2°7A1 for the correct upper limit

@

BIft fton their 0.0355 and (1 — their 0.9520) provided each probability is less
than 0.05

©

Bift for a comment that relates 12 to their CR and makes a consistent comment
relating this to the manager’s suspicion

o

BI for a comment that: gives a suitable reason based on lack of independence or the
sample not being random so the binomial model is not valid
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Question Scheme Marks | AOs
(@ P(X >16)= 1-P(X<15) M1 11b
=1-0.949077 = awrt 00509 | Al | Llb
@
® | H:p=03 H:p=03 (Bothcomectintermsofpor 7 | BI 25
(O]
© | [7~B(0,03)] sight of P(¥ < 2)=0.0355 . "
or P(Y < 9)=0.9520
Critical regionis {¥ < 2} or (0:2) Al | 1
(r>10 (0e) Al | 1
3
@ 170,035 + (1-0.9520)] = 0.0835 or 8.35% Bift | 11b
(0]
© | (Assuming that the 20 customers represent a random sample Bit | 322
then) 12 is in the CR 5o the manager’s suspicion s supported
(0]
(© | ee (o) requires the 20 customers {o be a random sample or
independent and the members of the scout group may invalidate | o | 5,
this so binomial distribution would not be valid (and conclusion
in (e) is probably not valid)
[6)]

(9 marks)
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Question
Number

®)

Scheme

notes

Marks

X~B(0,025)

BI- using B30, 0.25)

P(X'<10)-P(X<4) =08943-00979

M using PO < 10) - P(Y<4) or
P(X=5)-PX=11) oe

=0.7964

Al awrt 0.796

NB a correct answer

‘gains full marks

Ho:p=025 Hi:p <025

B1 Both hypotheses correct, labelled
Ho or NH or H and Hior AH or Hy
must use p or p(x) or T

Bl

B(15.025)

M for using B(15. 0.25)

P(X < 1)-00802

Al:awrt008020r CRY <1
(allow P(X>2) =0.9198)

M1AL

NB: Allow M1 A1 for a correct CR with no incorrect working

Reject Hy or Significant or 1 lies in the
critical region

M A correct statement — o not
allow contradictory non contextual
statements_ Follow through their
Probability/CR (for 1 or 2 tail test). If
1o Hy given then MO. Ignore their
comparison. For a probabillity < 0.5
statement must be correct compared
100.1 for 1 tail test and 0.05 for 2
tailed test o if the probability > 0.5
Statement must be correct compared
100.9 for 1 tail test and 0.95 for 2
tailed test.

There is evidence that the radio company’s
claim is true.

or

‘The new transmitter will reduce the
proportion of houses unable to receive radio

‘AT cso (all previous marks awarded)
and a correct statement containing the
word company if writing about the
claim

or radio if full context.

am1
Alcso
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Notes

@

BI: Identifying that > should be > in the alternative hypothesis
B1: Identifying that P(Y=S8) should be P(X > 8)

Stating P(X = 8) s incorrect on its own is insufficient

Check for errors identified and corrected next to the question

®

B1: Will affect conclusion and correct supporting reason

©

MI: For use of tables to find probability associated with critical value [P(X < 8)
or P(X 2 9) with B(30, 0.15) (may be implied by cither correct probability awrt
0.97 or awrt 0.03) or by the correct CR]
Al: [302]¥200e. ecgX>8

Allow ‘9 or more’ or ‘CR > 9”

@)

BIit: awrt 0.0278 (allow awrt 2.78%)
or correct ft their one-tailed upper CR from B(30, 0.15) to 3s.f.
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Question Scheme Marks | AOs
(@) | The alternative hypothesis should be H, - p > 0.15 Bl 25
The calculation of the test statistic should be P(X = 8) [= Bt .
0.0698] -
@
() | These will affect the conclusion (as the null hypothesis
should not be rejected) since P(X 2 8) [= 0.0698] s greater Bl 24
than 0.05
o
© | pr<8)=0.9722...>0.95 or P(X 29)=00277...<005 | Ml 21
CR: {X 29} Al L1b
@
@ | awrt0.0278 Biff | Llb
(6]

(6 marks)
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Qu Marks | AO
@ ML |21
P(=3)and P@=1) +PA=3)=1-07
T 5 5 T Al 116
015 | 035 | 015 | 033
@
(®) | Let 4 = number of spins that land on 4 A~ B(60, “0.35") Ble |33
[P >30)=] 1-P( < 30) ML |34
=1-099411.. = awrt0.0058 | Al L1b
(©]
© - 1) 2
T-X<4 SN <4u12-XP<4X GinceX>0oe M1 |30
ie 0SX4+4XY-12 = 0<(X+6)(X-2) so X>2 |MI |Lib
P -X<4)=P(X >2)=035+0.15+035 =085 Al [32a
3
(8 marks)
Notes
@ | ML for using the given mformation o obtain PCY=4)
Award for statement P(X=4) = P(X'=2) or writing PCY=4) =035
Al for getting fully correct distribution (any form that clearly identifies probs)
eg canbe list PO=1)=0.15, POr=3) = __etc 015 xo13
or as a probability function | P(X =x)= .
[Condone missing P(Y = 2) as this is given in QP] 035 x=2.4
(®)|Bl  for selecting a suitable model. sight of B0, their 0.35) o.c. in words
£t their PQI = 4) from part (a).
Can be implied by P(4 < 30) = awrt 0.9941 or final answer = awrt 0.00589
Ml for using their model and interpreting “more than half”
Need to see 1 - P(4 < 30).. Can be implied by awrt 0.00589
Can ignore incorrect LHS such as P(4> 30)
Al for awrt0.00589
(© | 1*M1 for translating the prob. problem into a correct mathematical inequality
Just an inequality in 1 variable. May be inside a probability statement
ALT | Tableof values: || X [ 1 [ 2 [ 3 [ 4 | orvaluesof
T2 6[4 ]3] r-x=11.41-1
2%MI_for solving the inequality leading to a range of values, allow 1 or 2 slips
May be a quadatic or cubic but must lead to a set of values of Xor T—X
ALT | Table or values: They must state clearly which values are required

Both Ms can be implied by a correct answer (or correct ft of their distb’n)

Al for interpreting the inequality and solving the problem i.c.

0.85 cao
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