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Question - Paper 1F (Q15)

15 A driving school has 40 cars.

The cars are either petrol cars or diesel cars.
The cars have either a manual gearbox or an automatic gearbox.

16 of the cars have an automatic gearbox.
10 of the petrol cars have an automatic gearbox.
There are 30 petrol cars.

One of the petrol cars 1s to be picked at random.
One of the diesel cars 1s to be picked at random.

Derek says,
“The probability that the petrol car has a manual gearbox 1s greater than the

probability that the diesel car has a manual gearbox”.

Is he correct?
You must show working and justify your answer.
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Mark Scheme - Paper 1F (Q15)
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Student response 1

15 A driving school has 40 cars,

The cars are either petrol cars or diesel cars,
The cars have cither a manual gearbox or an automatic gearbox.

16 of the cars have an automatic gearbox. =— 2l prunmal
10 of the petrol cars have an automatic gearbox, - — {pmﬂ-ﬂ-“ﬁ-'l
There are 30 petrol cars.

One of the petrol cars is 1o be picked at random,
One of the diesel cars is 1o be picked at random.

Derek says,
“The probability that the petrol car has a manual gearbox is greater than the

probability that the diesel car has a manual gearbox™, 0-
il

Is he correct?
You must show working and justify your answer.

3

P
B
2

Examiner comments

Bl B1 M1 Al depB1ft

B1 for finding the total number of diesel cars (10) and the number of manual petrol cars (20).
Bl for finding the number of manual diesel cars (4).

M1 for finding the probability of a manual diesel car or a manual petrol car.

Al for finding the probability of a manual diesel car {ﬁ] and a manual petrol car (%} correctly.
B1 for a correct conclusion for the two probabilities found.
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Student response B

15 A driving school has 40 cars.

The cars are either petrol cars or diese] cars.
The cars have either a manual gearbox or an automaiic' gearbox.

16 of the cars have an sutomatic gearbox
10 of the petrol cars have an automatic gearbox.
There are 30 petrol cars,

Ome of the petrol cars is 1o be picked at random.
Ome of the diesel cars s o be picked st random.

Derek says,
“The probability that the petrol car has a manual gearbox is greater than the
probability that the diesel car has a manual gearbox™.
Is he comect?
You must show working and justily your answer.
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Examiner comments

Bl B1 M1 A0 depBOft

Bl for the total number of diesel cars ( 10) and the number of manual petrol cars (20). Implied by the
correct denominator for the manual gearbox (diesel) probability and the correct numerator for the
manual gearbox (petrol) probability.

Bl for finding the total number of manual diesel cars (4). Shown by 4 below “d” on the manual
branch of the frequency tree.

M1 for probability of a petrol car being a manual (ﬁ}
A0 did not find probability of a diesel car being a manual () (both 32 and - were required).
B0 conclusion based on incomplete working.
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Question - Paper 2F (Q8b)

8 Mayokun measured and recorded the height, to the nearest em, of each of the first 20 female
students and of each of the first 20 male students to arrive at his college one morning.

He used statistical software to produce these diagrams and these summary statistics to
help him compare the distributions.

Female students Male students

13 | 4 14 |6

14 {2 7 7 15 |4 4 4 6 6 7 8 9

15 /1126 99 16 |2 4 45 8 Key:

16 |3 577909 1712 27 13 | 4 represents 134em

17 |1 4 8 18 |2 5

18 | 4 19 |1

Median Mean Range IQR

Females 161l em 160cm 50cm 18ecm
Males 163 cm 165em 45em 16em

Mayokun chose to use stem and leaf diagrams rather than histograms.

(a) Give one advantage of using stem and leaf diagrams rather than histograms for
Mayokun’s data.

Before collecting his data, Mayokun wrote down two hypotheses.
1. Males are taller than females.

2. The heights of males vary more than the heights of females.

(b) Using appropriate results from Mayokun’s survey, discuss any conclusions that he
might have made about his hypotheses.

You should comment on the reliability of the conclusions.
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Mark Scheme - Paper 2F (Q8b)
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Student response A

Before collecting his data, Mayokun wrote down two hypotheses.

I. Males are taller than females.
2, The heights of males vary more than the heights of females.

(b} Using appropriate results from Mayokun's survey, discuss any conclusions that he

might have made about his hypotheses.

You should comment on the reliability of the conclusions.

-The ™median  neight o boyS i3 163cm which

1S 2om Youer Hen HWe girs medio~ (lalee). This

# Duoppsts  thal males que teuer 0N olévoge.

T (onge for FE.IMI,-E‘S is5 50ecm  wihich 5 S,

o thay He Jonge for moues C(48emd. This Mépns
Heot ke heights Of [errcies Vv more  Hwoae Mg
helaht  of- Mades.  This means ok Moyolun's
}’\:‘jPﬁ"!WSi} ootk heipht  (ange 1S wirone-

= e Sore holser Moy nok_be  Gomplereis, (elable,

os Mogpton ooy osked ke first 20 peope

G.{» Eodn TR YO enier e couene | This
could (vaon ot am of he [k peope e arrive
e o in he Sene yeor o3 eochohe, so

flai - hignts  woutd . be Similes

Examiner comments

(a)

Bl
Clear answer indicating that the data is shown.

(b)

B1 B1 B1 B1 B1 B1

In the first three lines, the student made clear comparison of medians to reach the correct
conclusion about the first hypothesis (bullets 1 and 2: Bl B1).

In the next five lines, they made a clear comparison of ranges to reach the correct conclusion
about the second hypothesis (bullets 3 and 4: B1 B1). The final explicit comment about the
hypothesis was not required as they had already scored for the context statement about female
heights varying more.

In the final paragraph, they comectly stated that the data may not be reliable with the
appropriate reasoning that it was a small sample (bullets | and 3: B1 B1).
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Student response B
Before collecting his data, Mayokun wrote down two hypotheses.

1. Males are taller than females.
2. The heights of males vary more than the heights of females.

(b) Using appropriate results from Mayokun's survey, discuss any conclusions that he

might have made about his hypotheses.
'|"c-u should comment on the rellability of the conclusions,
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Examiner comments

(a)

Mo correct reasoning given.

(b)

B1 B1 B0 BO B1 Bl

The first comment scored the two marks for considering reliability. Although the student did
not state that the conclusions would be unreliable, they did recognise convenience sampling
{bullet 4 from the second list) and the small sample size (“only the first 20 ...", bullet 3).

The comment about his hypothesis being correct did not score, as the student did not state
which hypothesis was meant. They then gave a correct comparison of medians (bullet 2 from
the first list) and a correct comparison of ranges (bullet 4). Figures did not need to be stated for
these comparisons.

The comparison of medians was not interpreted in context to conclude for hypothesis 1. The
student attempted to interpret the comparison of ranges for hypothesis 2 but did so incorrectly,
stating that a higher range for females meant they were more consistent.
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Question - Paper 2F (Q10)

10 At a university, 70% of students are undergraduates and 30% of students are postgraduates.

Amy and Robert want to do a survey.
Amy decides to use simple random sampling to collect a sample of 100 students.

She uses the university database as a sample frame and she numbers each student on the
database.

She then generates exactly 100 random numbers and uses these random numbers to select
her sample.

(a) Give two reasons why Amy’s method may not produce a sample of 100 students.

Robert decides to use quota sampling to collect a sample of 100 students.

He plans to stand outside the main building until he has interviewed 70 undergraduates
and 30 postgraduates.

(b) Give two advantages of using quota sampling.

Delegate Booklet - Tasks



Mark Scheme - Paper 2F (Q10)
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Student response A
10 At & university, 70% of students are undergraduates and 30% of students are postgraduates.

Amy and Robert want 10 do a survey.
Amy decides o use simple random sampling to collect a sample of 100 siudenis.

She uses the university database as a sample frame and she numbers each student on the
datahase,
She then generates exactly 100 mndom numbers and uses these random numbers to select

her sample.
(&) Give two reasons why Amy's method may nel produce a sample of 100 students.
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Robert decides o use quota sampling to collect a sample of 100 students.

He plans to stand outside the main building until he has interviewed T0 undergraduates
and 30 postgraduates.

(k) Give two advantages of using quota sampling.
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(c) Explain why this quota sample is met a random sample.
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Examiner comments

(a)

Bl B1

The first comment showed an understanding of repeated (random) numbers being an issue.

The further comment about non-participation was acceptable for the second mark.

(b)

Bl B1

The student gave two valid reasons: quota sampling was representative of the groups (bullet
2), and that it was easier (bullet 1), in this case with an explanation of why, although this was

not required.

(c)

Bl
The student recognised that Robert was choosing who to ask (bullet 3).

Delegate Booklet - Tasks




Student response B
10 At a university, 70% of students are undergraduates and 30% of students are postgraduates.

Amy and Robert want to do a survey.
Amy decides to use simple random sampling to collect a sample of 100 students.

She uses the university database as a sample frame and she numbers each student on the
database.

She then generates exactly 100 random numbers and uses these random numbers to select
her sample.

(a) Give two reasons why Amy"s method may not produce a sample of 100 students.
AS. Somc  avmisers May....86ur_. MOF S Aheu__once  faeanirg
less Ehen Loo different  Mumbers  Setected. . SOMs  humberS
May be More the 1oo

Robert decides to use quota sampling to collect a sample of 100 students.
He plans to stand outside the main building until he has interviewed 70 undergraduates
and 30 postgraduates,

(b} Give twe advaniages of using quota sampling.

casit”  fo do . and . more . presicted

Quicher irfnru;f;trt

() Explain why this quota sample is not a random sample.
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Examiner comments

(a) | Bl B0
The first comment showed a clear understanding of repeated (random) numbers being an issue.
The second comment about being more than 100 was not appropriate.

{b) | B1 BO
The two answers of “easier” and *quicker” were both bullet 1, so scored only 1 mark.

ic) | Bl
The first comment did not answer the question, but the student went on to say that participants
were chosen (bullet 3), and so scored the mark.
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Question - Paper 1H (Q11a)

11 Some students at a school walk home and some students go home by bus.

The times taken by the students at the school to walk home have a mean of 25 minutes
and a standard deviation of 6 minutes.

The times taken to walk home can be modelled by a normal distribution.
(a) Shanaya says,
“More than 80% of the students who walk home take between 19 and 37 minutes”

Use statistical calculations to assess Shanaya’s conclusion.
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Mark Scheme - Paper 1H (Q11a)
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Student response A
11 Some sudents s 8 school walk home and some sudents go home by bus.

The tmes taken by the students al the school 10 walk home have a mean of 25 minutes
and a standard deviation of & minutes.

The times taken o walk bome can be modelied by 8 normal distributson.
im) ShEnsve s,
“Mlore than B0R of the students who walk home take between 19 and 37 minutes™

Use wintmticsl caloulsisons io sssces Shansyva's conclusion
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Examiner comments

{a) | M1 M1 M1 A0 depB1ft

The student found the area of —1 and +2 standard deviations. The use of 66.7% was allowed
but 98% was incorrect. They failed to gain the accuracy mark as their percentage was
incorrect. They interpreted their percentage correctly and had gained a method mark, so were
awarded the dependent B1 follow-through mark.
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Student response B
11 Some students ot a school walk home and some students go home by bus.

The umes taken by the students al ihe school to walk home have o mean of 25 minutes
and & standard deviation of 6 minutes

The times taken 1o walk home can be modelled by a normal distribution
ia) Shanava savs,
“More than 80%h of the students who walk home ke between 19 and 37 minutes™

L'se statistical calculations to assess Shanaya's conclusion.
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Examiner comments

(a) | M1 MO M1 A0 depBOfit

95% implied the two standard deviations. 65% was incorrect as it should be 68%. The student
found 47.5% from 95% + 2. They did not find the correct percentage for the accuracy mark.
They did not compare their percentage with 80%.
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Question - Paper 2H (Q5)

n

The figures below show the amount, in £ millions, of UK aid given to Ethiopia for each
of the years 2009 to 2015

219 263 344 265 329 321 338

The table gives a summary of the amount, in £ millions, of UK aid given to Pakistan for
the years 2009 to 2015

Mean Standard deviation | Greatest amount

2437 79.5 374
(Source: dfid.gov.uk)

Compare the amount of UK aid given to Ethiopia and the amount of UK aid given to
Pakistan for the years 2009 to 2015

You may use 2197 + 263% + 3442 + 265* + 329* + 321* + 338> = 631217
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Mark Scheme - Paper 2H (QS5)
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Student response A

5  The figures below show the amount, in £ millions, of UK aid given to Ethiopia for each
of the years 2009 w 2015

219 263 344 265 329 i 33k

The table gives a summary of the amount, in £ millions, of UK aid given to Pakistan for
the years 2009 to 2015

——————m—— ———

Mean | Standard deviation | Greatest amount l

243.7 9.5 I 374 |

{Source: dfl gov k)

Compare the amount of UK aid given to Ethiopia and the amount of UK aid given 1o
Pakistan for the VEArs 20060 1o 2015

You may use 219 + 2637 + 3447 + 2657 + 329 + 3217 + I3FF = 631217

Slml'd'l"ld- Score Pl sven, - Byt - Twrn.o

7.5

.19

Haan Fhopa 8 108 + 283 + Bww sqey * Sia
= @83

& s feniaan -Izq"l-" = iy, R
T

Freares osmsw = Rt

3L rE88E < 7

‘SS Erhiopiee T B e L = { C'G.
i, B

U hava xﬂlvmn Pt TR e +o Powisgoa

drova. ZOOR fr ZOIS  Haee Cohigpio.

Examiner comments

Bl

Correct mean.

M1 Al

Correct method and answer.

Boft

The student gave an incorrectly interpreted comparison of the means and did not compare the
standard deviations.

Boft

The student only gave one interpreted comparison and it was incorrect.
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Student response B

5 The figures below show the amount, in £ millions, of UK aid given to Ethiopia for each
of the years 2009 to 2015

219 263 344 265 29 il 338

The table gives a summary of the amount, in £ millions, of UK aid given to Pakistan for
the years 200 1o 20135

Mean | Standard deviation Greabest amoani

2437 79.5 i

(Source: affd gonk)

Compare the amount of UK aid given to Ethiopia and the amount of UK aid given o
Pakistan for the years 2009 o 2015

You may use 219 + 2637 + 3447 + 265% + 3290 + 3217 + 138* = 631217

Meow = 207
210 ¢r262+3L 4 +265+32% + 32V +3%E6 2 269

& 2097 = 7=-247
E:;,i;‘ EreokeSt o ounk = DU

g
Stonoord deviokion = i }fﬁ “(Ezuq—am NE
W ou o Lo oio = 106.1
UK ook F*j- Iﬁmwpt YR
% o g WO O Ok eSe ounounk oA o, P

Bue UK U\ D POMABEOMN NDUA O hAGWALY

MWUA D seondort dluiokion. UK céjmmi
fougiy) v sl Gumnounke tO ecthn.

Tntal Ffar Masstine & ic § el

Examiner comments

El

Correct mean.

MO AD

The student used the wrong formula for standard deviation.

Bift

The student gave an incorrect statement about the mean *Pakistan have a higher mean® and an
incorrect follow-through comparison of the standard deviations.

Bifi

The student gave no correct contextual interpretations. Both would be required for this mark.

Delegate Booklet - Tasks



Delegate Booklet - Tasks



