Core Maths Exam Questions by Topic
Paper 1  
Contents

Fermi Estimation
Specimen - Question 4c
Specimen – Question 7b
June 16 – Question 3a
June 16 – Question 9
June 17 – Question 4
June 17 – Question 10

Payslip calculations
Specimen – Question 3
Specimen – Question 5
June 16 – Question 6
June 16 – Question 8 
June 17 – Question 8

Data and Sampling
Specimen – Question 1a
Specimen – Question 7a
June 16 – Question 1
June 16 – Question 4
June 17 – Question 5a

AER and interest rates
Specimen – Question 2
June 16 – Question 2
June 16 – Question 5
June 16 – Question 8 
June 17 -  Question 5c
June 17 – Question 6c

GCSE Topic Revision
Specimen – Question 5b 
June 16 – Question 1
June 16 – Question 2 
June 16 – Question 5
June 17 – Question 1
June 17 – Question 2
June 17 – Question 3
June 17 – Question 9a

Graphical presentation of Data
Specimen – Question 4a
Specimen – Question 6
June 16 – Question 1c
June 16 – Question 7
June 17 – Question 7

Spreadsheets 
Specimen – Question 5
June 17 – Question 6a

Interpretation/Analysis
Specimen – Question 4b
Specimen – Question 6
June 16 – Question 1d
June 16 – Question 3b
June 16 – Question 7
June 17 – Question 5
June 17 – Question 7b
June 17 – Question 9b, 9d
June 17 – Question 10b

Standard Deviation
June 17 – Question 9c, 9d
[bookmark: _Fermi_Estimation]
Markschemes
Specimen Paper 1
June ’16 Paper 1
June ’17 Paper 1





Questions

[bookmark: _Fermi_Estimation_1]Fermi Estimation
[bookmark: _Sample_-_Question]Specimen - Question 4 (4c)

[image: ]

[bookmark: _Sample_–_Question]Specimen – Question 7b 

[image: ]
[image: ]
[image: ]


[bookmark: _June_16’_–]June 16 – Question 3a

[image: ]

[bookmark: _June_16_–_14]June 16 – Question 9

[image: ]
[image: ]



[bookmark: _June_17’_–]June 17 – Question 4

[image: ]
[bookmark: _June_17’_–_1]

June 17 – Question 10

[image: ]
[image: ][image: ]


[bookmark: _Payslip_calculations]Payslip calculations
[bookmark: _Sample_–_Question_1]Specimen – Question 3

[image: ]
[image: ]

[image: ]

[bookmark: _Sample_–_Question_2]Specimen – Question 5

[image: ]
[image: ]
[bookmark: _June_16_–]June 16 – Question 6

[image: ]
[image: ]

[image: ]

[bookmark: _June_16_–_1]June 16 – Question 8 

[image: ]
[image: ]


[bookmark: _June_17_–]June 17 – Question 8

[image: ]
[image: ][image: ]
[bookmark: _Sampling]Data and Sampling
[bookmark: _Sample_–_Question_3]Specimen – Question 1

[image: ]
[bookmark: _Sample__–][bookmark: _Sample_–_Question_10]Specimen – Question 7a

[image: ]


[bookmark: _June_17_–_1][bookmark: _June_16_–_2]June 16 – Question 1

[image: ]
[image: ]

[bookmark: _June_16_–_3]June 16 – Question 4

[image: ]
[bookmark: _June_17_–_2]June 17 – Question 5a

[image: ]

[image: ]
[bookmark: _AER_–_Annual][bookmark: _AER_and_interest]AER and interest rates
[bookmark: _Sample_–_Question_4]Specimen – Question 2
[image: ]

[bookmark: _June_16_–_4]June 16 – Question 2

[image: ]
[bookmark: _June_16_–_5]June 16 – Question 5

[image: ]
[bookmark: _June_16_–_6]June 16 – Question 8 

[image: ]

[image: ]


[bookmark: _June_17_-]June 17 - Question 5c

[image: ]
[bookmark: _June_17_–_3]June 17 – Question 6c

[image: ] 
[image: ]
[bookmark: _GSCE_Topic_Revision]GCSE Topic Revision
[bookmark: _Specimen_–_Question_2]Specimen – Question 5b
[image: ]



[image: ]
[bookmark: _Sample_–_Question_5][bookmark: _June_16_–_7]June 16 – Question 1

[image: ]
[image: ]
[bookmark: _June_16_–_8]June 16 – Question 2 

[image: ]
[bookmark: _June_16_–_9]June 16 – Question 5

[image: ]
[bookmark: _June_17_–_4]June 17 – Question 1 

[image: ]
[image: ]


[bookmark: _June_17_–_5]June 17 – Question 2 

[image: ]


[bookmark: _June_17_–_6]June 17 – Question 3

[image: ]
[bookmark: _June_17_–_13]June 17 – Question 9a

[image: ]
[bookmark: _Graphical_presentation_of]Graphical presentation of Data
[bookmark: _Sample_–_Question_6]Specimen – Question 4a

[image: ]
[image: ]
[bookmark: _Sample_–_Question_7]Specimen – Question 6

[image: ]
[image: ]
[image: ]
[bookmark: _June_16_–_10]June 16 – Question 1c

[image: ]
[image: ]
[bookmark: _June_16_–_11]June 16 – Question 7

[image: ]
[bookmark: _June_17_–_7]June 17 – Question 7 

[bookmark: _Spreadsheets][image: ]
[bookmark: _Spreadsheets_1]Spreadsheets 
[bookmark: _Sample_–_Question_8]Specimen – Question 5

[image: ]

[bookmark: _June_17_–_8]June 17 – Question 6a

[bookmark: _Interpretation/Analysis][image: ]
[bookmark: _Interpretation/Analysis_1]Interpretation/Analysis
[bookmark: _Sample_–_Question_9]Specimen – Question 4b

[image: ]
[bookmark: _Specimen_–_Question_1]Specimen – Question 6

[image: ]
[image: ]
[image: ]














[bookmark: _June_16_–_12]June 16 – Question 1d

[image: ]
[image: ]
[bookmark: _June_16_–_15]June 16 – Question 3b

[image: ]
[bookmark: _June_16_–_13]June 16 – Question 7

[image: ]
[bookmark: _June_17_–_9]June 17 – Question 5

[image: ]
[bookmark: _June_17_–_10]June 17 – Question 7b

[image: ] 
[image: ]
[bookmark: _June_17_–_11]June 17 – Question 9b, 9d 

[image: ] 
[image: ]

[bookmark: _June_17_–_12]June 17 – Question 10b 

[image: ] 
[image: ] [image: ]


[bookmark: _Standard_Deviation]Standard Deviation
[bookmark: _June_17_–_14]June 17 – Question 9c, 9d 

[image: ] 
[bookmark: _GoBack][image: ]






[bookmark: _Markschemes]Markschemes




























[bookmark: _Specimen_Paper_1]Specimen Paper 1 – Markscheme



[image: ]







Level 3 Certificate

MATHEMATICAL STUDIES

1350/1

Paper 1


Mark scheme Specimen Version 1.1
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Principal Examiners have prepared these mark schemes for specimen papers.  These mark schemes have not, therefore, been through the normal process of standardising that would take place for live papers.

Further copies of this Mark Scheme are available from aqa.org.uk


Glossary for Mark Schemes


Examinations are marked in such a way as to award positive achievement wherever possible. Thus, for mathematics papers, marks are awarded under various categories.

If a student uses a method which is not explicitly covered by the mark scheme the same principles of marking should be applied.  Credit should be given to any valid methods. Examiners should seek advice from their senior examiner if in any doubt.



	  M 	
	mark is for method 	

	  dM 	
	mark is dependent on one or more M marks and is for method 	

	  A 	
	mark is dependent on M or m marks and is for accuracy 	

	B
	mark is independent of M or m marks and is for method and accuracy 	

	  E 	
	mark is for explanation 	

	  ft 	
	follow through from previous incorrect result 	

	  CAO 	
	correct answer only 	

	  CSO 	
	correct solution only 	

	  AWFW 	
	anything which falls within 	

	  AW RT 	
	anything which rounds to 	

	  ACF 	
	any correct form 	

	  AG 	
	answer given 	

	  SC 	
	special case 	

	  OE 	
	or equivalent 	

	  A2,1 	
	2 or 1 (or 0) accuracy marks 	

	  PI 	
	possibly implied 	

	  SCA 	
	substantially correct approach 	

	  c 	
	candidate 	

	  sf 	
	significant figure(s) 	

	dp
	decimal place(s)
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Q
	
Answer
	
Mark
	
Comments



	
1a
	
sample size too small

sample not stratified / not taken in proportion to group size

may be helpful to select according to age

may be helpful to select according to length of experience

may be helpful to select according to full time/part time
	
B2
	

oe


B1 for one reason

B2 for two distinct reasons



	
Alt 1

1b
	
sample size of at least 20 recommended
	
B1
	

	
	
stratified sample
	
B1
	

	
	their sample size × 130
197
or
their sample size × 58
197
or
their sample size ×  9
197
	
M1
	

	
	
correct values for each department based on their sample size
	
A1
	
allow rounding or truncation of any value as long as total is correct



	
Alt 2

1b
	
sample size of at least 20 recommended
	
B1
	

	
	
systematic sample
	
B1
	

	
	
explains how staff are listed
	
M1
	

	
	
explains that the nth person is chosen
	
A1
	
this must result in the correct sample size
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Q	Answer	Mark	Comments


	
Alt 3

1b
	
sample size of at least 20 recommended
	
B1
	

	
	
random sample
	
B1
	

	
	
explains how the staff will be individualised
	
M1
	
eg

names written on paper and put in a box staff numbered

	
	
method of selection explained
	
A1
	
eg

owner picks names from box at random random number generator used



	
2a
	
Annual Equivalent Rate
	
B1
	



	
Alt 1

2b
	
attempt at 1000  1.04any value
	
M1
	
eg 1000  1.0410 = 1480(...)

	
	
attempt at value to give improved answer closer to 2000
	
M1
	
eg if 10 used tries number larger than 10

if first answer is more than 2000 then next trial must reduce the number of years

	
	
18 (years)
	
A1
	



	
Alt 2

2b
	4% simple interest ⇒ 100% gain after
25 years so less than 25 years

or min £40 per year and 1000 ÷ 40 =
25
	
M1
	

	
	
trial with n < 25
eg 1000 ×1.0420 =2191.(...)
	
M1
	

	
	
18 (years)
	
A1
	



	
Alt 3

2b
	
4% of 1000 =  40

so after 1 year = 1040
	
M1
	

	
	
4% of 1040 = 41.60

so after 2 years = 1081.60

…

after 17 years = [1947, 1948]

after 18 years = [2025, 2026]
	
M1
	

	
	
18 (years)
	
A1
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Q
	
Answer
	
Mark
	
Comments



	
Alt 4

2b
	
1.04n   = 2
	
M1
	

	
	
n = log2 /log 1.04

= 17.67
	
M1
	

	
	
18 (years)
	
A1
	





	
Alt 1

3
	
monthly income
= £21 588 = (£)1799
12
	
M1
	

dividing by 12

	
	
National Insurance
their ((£)1799 − ((£)646) × 0.12

or (£)1153 × 0.12  or (£)138.36
	
M1
	

finding amount of NI paid per month

	
	
taxable income
= (£)21588 − (£)9440 or (£)12148
	
M1
	

	
	
income tax
(0.2 × (£)12148) ÷ 12 or
(£)2429.6(0) ÷ 12 or (£)202.47
	
M1
	



20% tax rate

	
	(£)1458.17
	
A1
	

	
	their (£)1458.17 ÷ 8 rounded correctly
to the nearest (£)10 or
(£)180
	
M1
	

	
	
their (£)180 × 8 or (£)1440
	
M1
	

	
	
(£)1440 and yes
	
A1ft
	
ft their monthly take-home pay
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Q	Answer	Mark	Comments


	
Alt 2

3
	
National Insurance
(£)21588 – ((£)646 ×12)

or

(£)21588 – (£)7752 or
(£)13836
	
M1
	




finding the amount NI is paid on each year

	
	their (£)13836 × 0.12 or (£)1660.32
	
M1
	
NI paid per year

	
	
taxable income

= (£)21588 – (£)9440 or (£)12148
	
M1
	

	
	
income tax

their (£)12148 × 0.2 or (£)2429.6(0)
	
M1
	
20% tax rate

tax paid per year

(£)17498.08 implies M4

	
	(£)1458.17
	
A1
	

	
	
their (£)1458.17 ÷ 8 rounded correctly to the nearest (£)10
or
(£)180
	
M1
	

	
	
their (£)180 × 8 or (£)1440
	
M1
	

	
	
(£)1440 and Yes
	
A1ft
	
ft their monthly take-home pay



	
Alt 1

4 (a)
	
(28 +) 32 ÷ 5 × 3 or
(28 +) 6.4 × 3 or
(28 +) 19.2
	
M1
	
draws cumulative frequency diagram or histogram and uses correct method to find UK’s position

	
	
47.2 or  47
	
A1
	

	
	
states that the newspaper is (likely to be) incorrect
	
E1ft
	
ft their 47.2

	
	
states that the newspaper could be correct with reason
	
E1ft
	
eg

if 11 or fewer of the 32 countries in the
UK’s band were above 77

ft their 47.2, but note that this mark cannot be awarded if the decision is unequivocal
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Q
	
Answer
	
Mark
	
Comments



	
Alt 2

4 (a)
	
(12 + 24 + 44 + 53 +) 32 ÷ 5 × 2 or
(133 +) 6.4 × 2 or
(133 +) 12.8 or
145.8
	
M1
	
draws cumulative frequency diagram or histogram and uses correct method to find UK’s position

	
	
47.2 or  47
	
A1
	

	
	
states that the newspaper is (likely to be) incorrect
	
E1ft
	
ft their 47.2

	
	
states that the newspaper could be correct with reason
	
E1ft
	
eg

if 11 or fewer of the 32 countries in the
UK’s band were above 77

ft their 47.2, but note that this mark cannot be awarded if the decision is unequivocal
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Q	Answer	Mark	Comments


	
4 (b)
	makes 2 comments about trends eg in all regions the male life
expectancy is lower than the female
life expectancy

the greatest differences between male and female are in Europe and the Americas/the least differences are in Africa
	
B2
	

	
	
compares each gender or regions with the mean

eg only 1 region is below the mean for females whereas half the regions are below for males

or

the majority of regions are above the mean or very close to the mean
	
B1
	
can award B2 here if B2 not gained in trends section of mark scheme

	
	
concludes that world region has greater effect on life expectancy and gives valid reason

eg Africa is well below the mean for both male and female

or

there are greater differences between region values than between male/ female values
	
E1
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Q
	
Answer
	
Mark
	
Comments



	
4 (c)
	
oe other units throughout eg miles or steps
	
B1
	

	
	years/life ≈ 68.5
	
B1
	
justified life span

	
	
reasonable starting point eg
10,000 paces per day or
km/day ≈ 6 (allow 4-10)

or

velocity of less than 4 km/hr for a reasonable number of hours per day
	
B1
	
justified distance/time unit. Need not be based on days

	
	
‘6’ × 365 (accept 365.25 or 366)
	
M1

A1
	
calculation of scaling factor for units of
time from days (as shown) or other units of time to match other calculations

	
	
km/life = km/day × their days /life
	
M1
	
scaling up to distance per year from daily, weekly or monthly distances

	
	km/life  ≈ 150 000 (allow 50 000 to
400 000)
	
A1ft
	ft for correct answer to a justified method if paces have been used then final mark
can only be awarded if a realistic
conversion is made to distance (eg 1 pace
= 30 – 80 cm)

Award B1 for an answer to a sensible degree of accuracy (1 or 2 sf max)
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Q
	
Answer
	
Mark
	
Comments



	
5 (a)
	
= (B4 –16 365)*0.09
	
B2
	
B1 for B4 – 16 365

B1 for *0.09




	
5 (b)
	
Year	Salary	Repayment	Outstanding
(£)	(£)	loan
12000 + 240 −
57.15
1	17000	57.15	= 12182.85


12182.85 +
243.66 −
2	18500	192.15	192.15
= 12234.36


12234.36 +
244.69 −
3	20000	327.15	327.15
= 12151.90


12151.90 +
243.04 −
4	21500	462.15	462.15
= 11932.79


5
	
M1
	
any initial value after year 1 
0.02 (calculate interest)

	
	
	
A1
	
correct new loan amount at end of year 2

	
	
	
M1
	
correct repayment  of 462.15 used for 2017 (Year 4)

	
	
	
A1ft
	
all end of year values correct

	
	
	
B1
	
after 4 years
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Q
	
Answer
	
Mark
	
Comments



	
Alt 1

6
	lists cumulative frequencies of (0), 9,
44, 74, 92, 102, 110, 120
	
B1
	

	
	
labels and scales axes for a cumulative frequency diagram
	
M1
	

	
	
plots their points correctly and joins with a smooth curve or straight lines
	
A1ft
	
ft their cumulative frequencies

	
	
reads off the median value at 60 runners
	
M1
	
Lines may be drawn, but accept correct value

	
	reads off the lower quartile value at
30 runners and the upper quartile value at 90 runners
	
M1
	
Lines may be drawn, but accept correct values

	
	

median [130, 134]
	
A1ft
	ft their cumulative frequency diagram this value may be shown on a box and
whisker diagram

	
	
Lower Quartile [112, 116]

and

Upper Quartile [156, 159]
	
A1ft
	ft their cumulative frequency diagram this value may be shown on a box and
whisker diagram

	
	
correct comment made about the fastest and/or slowest times
	
B1
	
eg

both the fastest and slowest times were slower by over 20 minutes

	
	
correct comment made about the average time, with evidence
	
B1ft
	
ft their results eg
they were slower on average – the median was about 16 minutes slower

	
	
correct comment about spread
	
B1ft
	
ft for their IQR, but not for the range eg
the range of times stayed roughly the same

the interquartile range was greater by about 16 minutes

the interquartile range had increased from
28 to 44
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Q
	
Answer
	
Mark
	
Comments




	
Alt 2

6
	Identifies lower quartile at 30

and

identifies upper quartile at 90
	
B1
	

	
	21 × 20 (+ 100) or 12 (+ 100)
35
	
M1
	

	
	16 × 20 (+ 140) or [17, 18] (+ 140)
18
	
M1
	

	
	
Identifies median at 60
	
B1
	

	
	16 × 20 (+ 120) or [10, 11]
30
	
M1
	

	
	Median is 130 or 131
	
A1
	

	
	
Lower Quartile 112 and
Upper Quartile 157 or 158
	
A1
	

	
	

correct comment made about the fastest and/or slowest times
	
B1
	
eg

both the fastest and slowest times were slower by over 20 minutes

	
	


correct comment made about the average time, with evidence
	
B1ft
	
ft their results eg
they were slower on average – the median was about 16 minutes slower

	
	





correct comment about spread
	
B1ft
	
ft for their IQR, but not for the range eg
the range of times stayed roughly the same

the interquartile range was greater by about 16 minutes

the interquartile range had increased from
28 to 44
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Q
	
Answer
	
Mark
	
Comments



	
7 (a)
	
continuous and secondary
	
B2
	
B1 one correct and no others ticked or
continuous and primary or
discrete and secondary



	
7 (b)
	
assumptions about waste:
	
	

	
	
size of town/no. of households (t)

eg 20 000
	
B1
	

	
	
amount of waste per household (per time period) (w)

eg 0.8
	
B1
	
given in cubic units for volume or Litres for capacity

	
	
considered or refined assumption about volume of waste produced or town size

eg less than 0.8 due to increased recycling
	
B1
	

	
	
calculation for volume of rubbish to be put into the landfill per year = t x w x time factor to scale to a year then x 15 for number of years
eg 20000 x 0.8 x 15 =240 000 m3
	
M1

A1
	
M1 for calculation that scales to 15 years

A1 for correct result

	
	
shape of hole used to model the site:

most likely: cube, cuboid or hemisphere but any reasonable shape to be considered

eg Cuboid 20 m deep, 120 long by
100 m wide

eg Cylinder 20 m deep, radius 62 m
	
M1

A1
	
one dimension calculated from volume, with any additional dimensions assumed as necessary

overall dimensions clearly stated

	
	
other shapes are acceptable with correct calculations

eg waste compacted over time or recycling reduces total waste output per person
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any further or refined assumptions must be considered in the overall calculation but may be seen in earlier working eg
	
B2
	
do not give credit for repeat of same assumptions
	

	
	
waste is compacted to increase the site capacity/volume by x amount
	
	
	

	
	
some waste will degrade to increase the capacity/volume
	
	
	

	
	
food waste is collected and disposed of separately
	
	
	

	
	
landfill site modelled as a hole with a mound on top
	
	
	

	
	
are dimensions realistic for the situation?
	
	
	

	
	
increase in proportion of recycling over time
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LEVEL 3 CERTIFICATE
Mathematical Studies
1350/1 Paper 1
Mark scheme


1350
June 2016


Version 1.0: Final Mark Scheme


	Q
	Answer
	Mark
	Comments



	





1a
	





discrete and quantitative
	





B2
	
B1 for 1 correct word if only one word circled

or

B1 for both correct words and one other circled

or

B1 for one correct word and at most one incorrect word circled

	

	



1b
	
Lowest 50 and highest 99
	
B1
	

	
	
Lower quartile 65
	
B1
	

	
	
Median 75
	
B1
	

	
	
Upper quartile 82
	
B1
	




	














1c
	

Both fully completed box plots drawn accurately with at least one labelled
	







B3 ft
	
±½sq

ft their values for Paper 2

B2 One fully completed box plot drawn accurately and labelled or both box plots correct but no labels

B1 one box plot fully correct with no label or
both boxes (median and quartiles box)
correctly drawn (no label needed)

	
	
Additional Guidance

	
	
Ignore whiskers extended into box Whiskers do not need end lines Any height of box is allowed
If boxes overlap mark to scheme if clear which is which
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	Q
	Answer
	Mark
	Comments



	
















1d
	
Comparing equivalent values

median, IQR/width of box, range, both quartiles, lowest value, highest value, particular parts of distribution

Eg On Paper 2 there were more students who got 90+

On Paper 2 nobody got under 50 marks but on Paper 1 one person did

On Paper 1 there were fewer students who got under 70 marks

The average was higher on Paper 2
	







M1
	
ft correct conclusion for their Paper 2 median



If they do not draw both boxes then they must show values for IQR and/or range

	
	
compares median in context

eg the median was higher on Paper 2 so on average they did better on Paper 2

eg the average mark was higher on Paper 2 so they did better on this paper
	




A1ft
	

ft correct conclusion for their medians

	
	
Compares spread in context

Eg the IQR was smaller so the marks were more consistent on Paper1
	

A1ft
	
ft correct conclusion for their quartiles/width of box

They can use the IQR or the range




Additional Guidance
1d
Only award A marks for comparison of median and IQR in context.

For the comparison of spread they must mention the word consistent or variation in results/more varied etc

Eg 1 Paper 2 had a higher median   M1 A0A0

Eg 2 The box was wider on paper 2 so the marks on Paper 1 were more consistent M1A1

Eg 3 The median was higher on Paper 2 so on average they did better on Paper 2. They were more consistent on Paper 1.  M1A1A0 (no evidence to back up consistent)

Eg 4 The median was higher on Paper 2 so on average they did better on Paper 2. The smaller
IQR on Paper 1 shows they were more consistent on Paper 1. M1A1A1

Eg 5 They had a better success rate on paper 2 as the median was higher M1A1

Eg 6 There was a wider range of marks on Paper 2   M1A0A0


	Q
	Answer
	Mark
	Comments



	














2
	
Alternative method 1

	
	22.5(0) × 1.2
or
20    × 22.5(0) + 22.5
100
or

10% of 22.5(0) = 2.25

and
2.25 × 2 + 22.5
or

27 seen
	







M1
	
oe

	
	
their 27 ÷ 0.9
	
M1
	
oe

	
	
30
	

A1
	
Not 30% SC1 29.70

	
	
Alternative method 2

	
	
0.9 ÷ 1.2 or 0.75
	
M1
	
or 1.2 ÷ 0.9 or 1.33….

	
	
22.5(0) ÷ their 0.75
	
M1
	
22.5(0) × their 1.33…

	
	
30
	
A1
	
Not 30%

	
	
Additional Guidance

	
	
If 1.3 is seen do not assume it is from 1.2 ÷ 0.9. It is more likely to be from adding 10% and
20%. In this case 22.5(0) × 1.3 = 29.25 is M0




	Q
	Answer
	Mark
	Comments



	








3a
	



Assumes an amount per day/week/month
	





B1
	
Allow any realistic value eg 0.5 (kg) per day
3 (portions) per day

2 (pieces of) fruit and veg per day

3 (kg) per week

Allow splitting into fruit and veg separately if combined later or summer/ winter etc

	
	
their value per day × 365 or
their value per week × 52

or

their value per month × 12
	




M1
	

Allow 4 weeks in a month

Allow rounding of 365 and 52 if explained

Allow splitting into different parts of a year but must total a whole year

	
	
Calculates accurate answer based on their assumed amount of fruit and veg per day/week/month with units used stated
	









A2
	
A1 Calculates accurate answer based on their assumed amount of fruit and veg per day/week/month with incorrect or no units used stated

Condone units missed off the answer line if they are seen with the total amount of fruit and veg in the body of the script

or

A1 Calculate accurate answer based on their assumed amount of just fruit or just veg with units stated

Eg 1 apple a day × 365 = 365 B0M1A0A0

Eg 1 apple a day × 365 = 365 apples
B0M1A0A1

	
	
Additional Guidance

	
	
If they only mention fruit or only mention veg then max 2 marks are available

Time periods must be correct

eg 6 portions per week × 365 =2190 portions per year gains M1M0A0A0

If they extend to longer than a year eg a lifespan, they can achieve M1M1A1A0 for an accurate answer with units




	Q
	Answer
	Mark
	Comments



	



3b
	
States one refinement eg
Count the portions of fruit and veg one day

Weigh the amount of fruit/veg for a week

Carry out a survey to find out how much fruit and veg people eat

Consider times when you might eat more fruit eg on holiday
	







B1
	
B0 for

split into fruit and veg separately

Do a survey

Work out the exact amount an average person eats

Record all the fruit and veg people eat for a year




	
Q
	
Answer
	
Mark
	
Comments




	



4a
	
Full explanation eg
Yes as it takes the sample in proportion to the number of girls and boys

or

Yes as there are more girls than boys in year 12 so the sample will have more girls than boys

or

Yes as it is (more) representative of the number of girls and boys

or

Yes as it is representative of the population

or

Yes as the ratio of girls to boys in the sample is the same as in the year group
	














B2
	
B1 partial explanation eg
Yes as there are more girls than boys

Yes as it is more representative

	
	
Additional Guidance

	
	
Yes may be implied , eg It is, because….. Answer of No is B0
Reference to not using other year groups is B0




	
Q
	
Answer
	
Mark
	
Comments



	
4b
	
Number the girls
	
B1
	
Not  ‘Number the girls from 1 to 34’

	
	
Use a random number generator/button/ tables
	
B1
	

	
	Use the first 34 different numbers
(within the range)

or

Use the first 34 numbers ignoring repeats
	



B1
	



SC2 Number each girl, put all the numbers in a hat/box etc and pick out 34 oe

	
	
Additional Guidance

	
	
Put all the girls names in a hat and pick out 34  is B0




	
4c
	
Cluster
	
B1
	
Accept  convenience





	Q
	Answer
	Mark
	Comments



	





















5
	
Alternative method 1

	
	
838 × 0.88 or 737.44 or
838 × 0.12 or 100.56

and 838 – their 100.56
	


M1
	
oe

Full attempt to get to 88%

	
	(their 737.44 – 250) × 2
3
or 487.44 × 2
3
or 324.96
	


M1
	

	
	
2173 ÷ their 324.96 or 6.6(…)

or

7 × their 324.96 or 2274.(72)
	


M1
	
dep on 1st or 2nd M1 awarded

	
	
6.6(…) and Yes or 7 and Yes
or 2274.(72) and Yes
	


A1
	

Yes can be implied eg 2274.(72)> 2173

Allow 2275

	
	
Alternative method 2

	
	
838 × 0.88 or 737.44 or
838 × 0.12 or 100.56

and 838 – their 100.56
	


M1
	
oe

Full attempt to get to 88%

	
	(their 737.44 – 250) × 2
3
or 487.44 × 2
3
or 324.96
	


M1
	

	
	
2173 ÷ 7 or 310.(43)
	
M1
	

	
	
324.96 and 310.(43) and Yes
	


A1
	




	Q
	Answer
	Mark
	Comments



	




















6
	
Alternative method 1

	
	
31 785 + 10 600 or 42 385
	

M1
	
Calculating threshold for 40% tax

Condone 31 876 + 10 600 or 42 386

	
	
their 42 385 – 39 500 or 2885
	
M1
	
Calculating extra salary for 20% tax and 12% N.I

	
	
43 500 – 42 385 or 1115
	
M1
	
Calculating amount charged at 40%
tax and 2% N.I

	
	
their 2885 × 0.2 + their 1115 × 0.4 or 577 + 446 or 1023
	

M1
	
Tax

Allow 577.20 from 31876 used

	
	
their 2885 × 0.12 + their 1115 ×
0.02

or 346.2(0) + 22.3(0) or 368.5(0)
	

M1
	
N.I

Allow 346.32 from 31876 used

	
	
(£)1023 and (£)368.5(0)

or (£) 1023.20 and (£)368.62 or (£)1391.5(0) or (£)1391.82
	

A1
	
extra tax and extra N.I.

	
	
(43500 – 39500) – their 1023 –
their 368.5(0)

or

(£)2608.50 or  (£)2608.18
	


M1
	
or their 1023 + their 368.5(0) + 12 ×
150 or
3191.5(0) or 3191.82

	
	
their (£)2608.5(0) ÷ 12 or
their (£)2608.18 ÷ 12
	


M1
	
43500 – 39500 or 4000

	
	
217.(..) per month and Yes or 67 extra
or

150 × 12 =1800  and 2608.5(0) and
Yes

or 4000 and 3191.(50) and Yes or 4000 and 3191.(82) and Yes
	






A1ft
	
ft their increase in net pay per month/year compared with travel costs per month/year




	
	
Additional Guidance

	
	
Allow use of 31785 or 31786 for upper tax limit

	
	
Ignoring higher tax limit and taxing all at 20% can gain max 7 marks (loses 4th M1 and 1st A1)

	
	
Ignoring higher NI or only needing to use 12% can gain max 7 marks (loses 5th M1 and 1st
A1)

	
	
Ignoring both higher limits can gain max 6 marks

	
	
For premature rounding allow all method marks

	
	
1023 or 577 + 446 implies the first 4 method marks

	
	
368.5(0) or 346.2(0) + 22.3(0) implies first 3 and 5th method marks




	Q
	Answer
	Mark
	Comments



	


















6
	
Alternative method 2

	
	
43 500 – 10 600 or 32 900
	
M1
	
taxable income

	
	
(32 900 – 31786) × 0.4 + 31786 × 0.2 or 445.6(0) + 6357.2(0) or 6802.8
	

M1
	
calculating annual tax

Allow 31785 used giving 446 + 6357 or
6803

	
	
their 6802.8 ÷ 12 or 566.9(.)
	
M1
	
monthly tax

	
	
43500 ÷ 12 or 3625
	
M1
	
monthly gross pay

	
	
(their 3625 – 3532) × 0.02 or 1.86 or
(3532 – 672) × 0.12 or 343.2(0)

or 345.(..)
	


M1
	

N.I at 2% or 12%

	
	
3625 – (their 566.9(0) + their 1.86 +
their 343.2(0))
	
M1
	
Total tax and NI

	
	
2713.(...)
	
A1
	
calculating new net monthly salary

	
	
their 2713.(..) – 2495.64 or
their 2713.(...) – 150
	

M1
	
Increase in net pay or
subtracting 150 from their new net pay

	
	
217.(..) per month and Yes or 67 extra
or 2563.(..) and Yes
	


A1ft
	
ft their increase in net pay per month/year compared with travel costs per month/year

Comparison with recalculated wrong old net pay loses this mark

	
	
Additional Guidance

	
	Allow use of 31785 or 31786 for upper tax limit

	
	Ignoring higher tax limit and taxing all at 20% can gain max 7 marks (loses 2nd M1 and 1st A1)

	
	Ignoring higher NI or only needing to use 12% can gain max 7 marks (loses 5th M1as neither bracket will be correct, and 1st A1)

	
	Ignoring both higher limits can gain max 6 marks

	
	6802.8 or 6803 implies M2
566.9() implies M3
2713.(..) is  the first 7 marks




	Q
	Answer
	Mark
	Comments



	


















6
	
Alternative method 3

	
	
43 500 – 10 600 or 32 900
	
M1
	
taxable income

	
	
(32 900 – 31786) × 0.4 + 31786 × 0.2 or 445.6(0) + 6357.2(0) or 6802.8
or

(32 900 – 31786) × 0.6 + 31786 × 0.8 or 668.4 + 25428.8 or 26097.(..)
	



M1
	
Allow 31785 used giving 446 + 6357 or
6803

	
	
(43500 – 42385) × 0.02 or 22.3 or
(42385 – 8064) × 0.12 or 4118.52

or 4140.(..)
	


M1
	
2% or 12% NI

	
	
their 6802.8 +their 22.3 + their
4118.52 or 10943.82

or

their 26097.(..) – their 22.3 – their
4118.52 or 21956.38
	



M1
	or their 6802.8 + their 4140.82 their total tax + NI
Must be consistent time periods

	
	
43500 – their 10943.82

or their 21956.38 + 10600
	


M1
	
Gross salary – (tax +NI)

Must be consistent time periods or
43500 – 10943.82 - 1800

	
	
32556.(18)
	

A1
	
or 30756.(18)  (only if 12 × 150) deducted

	
	
their 32556.(18) ÷ 12 or 2713.(..)

or  2495.64 × 12 or 29947.(68)

and 12 × 150 (if not included at some other point
	


M1
	
their 30756.18 ÷ 12 or 2563.(..)

or 2495.64 × 12 or 29947.(68)

	
	
their 2713.(..) – 2495.64 or
their 32556.(..) – their 29947.68
	



M1
	
For 1800 subtracted earlier, answer of

30756.(..) and 29947.(..) and Yes or 2563.(..) and Yes
implies final M1and A1as no subtraction is required




	
	
217.(..) per month and Yes or 67 extra
or 2563.(…) and Yes

or 30756.(..) and 29947.(..) and Yes
	



A1ft
	
2563.(..)  and Yes

ft their increase in net pay per month/year compared with travel costs per month/year

Comparison with recalculated wrong old net pay loses this mark

	
	
Additional Guidance

	
	
Allow use of 31785 or 31786 for upper tax limit

	
	
Ignoring higher tax limit and taxing all at 20% can gain max 7 marks (loses 2nd M1 and 1st A1)

	
	
Ignoring higher NI or only needing to use 12% can gain max 7 marks (loses 3rd M1as neither bracket will be correct, and 1st A1)

	
	
Ignoring both higher limits can gain max 6 marks

	
	
For premature rounding allow all method marks

	
	
6802.8 or 6803 implies M2

566.9() implies M3

2173.(..) is first 7 marks




	Q
	Answer
	Mark
	Comments



	





7
	Scale 1 cm2 = 25 people or 24 cm2 = 600
or 1 small square = 1 person

or frequency density scale labelled in
5’s every cm

or one other bar shown with correct frequency
	





M1
	

	
	
[(5 × 12) + (1 × 15)] × 9 or 75 × 9 or 675
and

5 × 3 × 9 or 15 × 9 or 135 or
(75 + 15) × 9  or 810
	




M1
	
Correct method for either end implies correct scale so 1st M1

	
	
[600 – their (75 +15)] ×12 or
[(9 ×15) + (5 × 22) + (5 × 24) + (10 × 10) + (15 × 3)] × 12
or 510 × 12 or 6120
	




M1
	
their 75 + 15 must be from use of correct scale


Condone 1 error when adding all the other bars/ages

(must include all of bar up to 65)

	
	
(£)6930
	
A1
	

	
	
Additional Guidance

	
	
6975 or 6921 may imply M2 from combining 20-21 within the £12 or 64 -65 within the £9





	
Q
	
Method
	
Mark
	
Comments

	











8
	
9300 – 6200 or 3100
	
M1
	
calculates loan amount

	
	
their 3100 × 1.055 or 3270.5
	
M1
	
oe

	
	
(56 700 – 21 000) ÷ 12 or 2975
	
M1
	
or (56700 – 21000) × 0.09 or 3213

	
	
their 2975 × 0.09 or 267.75
	
M1
	
their 3213 ÷ 12 or 267.75

	
	
10 × their 267.75 or 2677.50
	
M1
	

	
	
their 3270.5 – their 2677.5
	
M1dep
	
dep on previous M1

their 3270.5 can be 3100

	
	
593
	
A1
	
SC5 318.(..) for use of repayment plan 1 if no working seen

	
	
Additional guidance

	
	
The 3rd and 4th method marks can be in either order or combined

So (56700 – 21000) × 0.09 ÷ 12   gains 3rd and 4th method marks

If students use repayment plan 1 and show working then they can achieve
B1,M1,M0,M1,M1,M1,A0 eg gets 3270.5 M2
(56700 – 17335) × 0.09 =3542.85 M0

3542.85 ÷ 12 = 295.(..)  M1

10 × 295. (..) = 2952.(..) M1

3270.5 – 2952.(..)  M1

318.(..) A0

If no working is seen award SC5 for the correct answer of £318.(..)


Failing to subtract 21000 loses 3rd M1 and A1 so can gain 5 marks




	Q
	Answer
	Mark
	Comments



	





























9
	
Alternative method 1

	
	
Makes an assumption for average number of people in 3 or 4 bedroom homes
eg 3 or 4 bedroom family homes average 4 people per home
or
Makes an assumption for average number of people in 1 or 2 bedroom homes
eg 1 or 2 bedroom homes average 2 people per home
	






B1
	

	
	
Uses [134,191] (cubic metres) for the family homes
	

B1
	

	
	
Uses [54,134] (cubic metres) for the 1 or 2 bedroom homes
	
B1
	

	
	
240 × their usage for 3 or 4 bed homes
eg
240 × 164 or 39 360 or approx.
39 000
	


M1
	
Allow any rounded or unrounded answer eg 240 × 164 is approx. 40 000 or 39 500

	
	
80 × their usage for 1 or 2 bed homes eg 80 × 101 or 8080 or approx.8000
	
M1
	
Allow any rounded or unrounded answer

	
	
30 × 54 or 1620 or approx. 1600
	



M1
	
water usage for retirement flats must use 54 for annual use
or per day  [145, 150] litres or [0.14, 0.15]
cubic metres

Allow rounding to 1 or 2 sf

	
	
their 40 000 + their 1600 + their 9000
	
M1
	
sum of their 3 rounded or unrounded answers

	
	
Correct answer for their values
	
A1
	
All method marks must be scored

	
	
their answer ÷ 365 (×1000)
or their answer ÷ 52 ÷ 7 (×1000)
	
M1
	
Condone ÷ 12 ÷ 31

	
	
Correct division of their total per year to give value per day and conversion to litres
	

A1
	
Must  convert to litres

Penalise decimal answers





	




























9
	
Alternative method 2-working on daily values

	
	Makes an assumption for average number of people in 3 or 4 bedroom homes
eg 3 or 4 bedroom family homes average 4 people per home
or
Makes an assumption for average number of people in 1 or 2 bedroom homes
eg 1 or 2 bedroom homes average 2 people per home
	






B1
	

	
	Any water usage ÷ 365 (×1000)
	
B1
	Implied by figures within the ranges of the values used for each size of home

	
	For the 3-4 bed homes, uses
[360, 530] litres or [0.36, 0.53] cubic metres
	

B1
	

	
	For the 1 or 2 bedroom homes, uses
[145, 360] litres or [0.145, 0.36]
	
B1
	

	
	240 × their usage for 3 or 4 bed homes
eg
240 × 450 or 108 000 or approx.
110 000
	


M1
	Allow any rounded or unrounded answer
Allow rounding to 1 or 2 sf

	
	80 × their usage for 1 or 2 bed homes eg 80 × 367 or 29 360
or approx. 29 000
	

M1
	Allow any rounded or unrounded answer eg 80 × 0.367 = 29.36 or 29.4 or 29 or 30
Allow rounding to 1 or 2 sf

	
	

30 × 148 or 4440 or approx. 4500
or 30 × 0.148 or 4.44 or approx. 4.5
	

M1
	Water usage for retirement flats
per day [145,150] litres or [0.14,0.15]
cubic metres
Allow rounding to 1 or 2 sf

	
	their 110 000 + their 29000 + their
4500
	
M1
	Sum of their 3 rounded or unrounded answers

	
	Correct answer for their values (in litres or cubic metres)
	
A1
	All method marks must be scored

	
	Answer given with correct evaluations of division by 365 (changing to per day) seen earlier
	

A1
	Penalise decimal answers




	
	
Additional Guidance

	
	
All values can be rounded at any point.

	
	
Example for final mark

138000 given as their answer (first A mark)is incorrect A0

In their working they divided their water usages correctly by 365

Their answer is in litres and no decimals so final A1 is awarded

(Note the M1 for dividing water usage by 365 is for one seen-whereas the A1ft is for dividing all water usages accurately)
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Q
	
Answer
	
Mark
	
Comments




	








1(a)
	
10
(× 100)
24
	
M1
	
OE

	
	
41 or 42 or 41.6(…) or 41.7
	
A1
	

	
	
Additional Guidance

	
	
Sight of 0.41(6…)
	
M1

	
	
5
seen
12
	
M1

	
	
Beware 42.6 comes from the average of the ten scores over 33
	




	










1(b)
	
Alternative method 1

	
	
Median or mean = 30
	
B1
	

	
	
In general the students in this class/they performed better than the national average
	

E1ft
	
OE

correct comment for their median or mean

	
	
Alternative method 2

	
	
15 out of 24/more than half the students scored more than the national average

or

9 out of 24/ less than half the students scored below the national average
	



B1
	
OE eg 62.5% scored more than the national average

	
	
In general the students in this class/they performed better than the national average
	

E1ft
	
OE

correct comment for their proportion/values

	
	
Additional Guidance

	
	
Do not accept ‘The median was higher’ for the E mark

However ‘they got higher marks than the national average/ on average they got higher marks’ would score E1
	

	
	
In general students were above the national average
	
E0
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2
	
£83
	
B1
	



	
Q
	
Answer
	
Mark
	
Comments




	


























3
	
Alternative method 1

	
	
Package

744 × 3 × 0.9 or (£)2008.8(0)
	

M1
	
OE
	
Award M2 for

744 × 3 × 0.9 ×1.03 in any order

Award M1 for any 3 of these values multiplied in any
order

	
	
their (£)2008.(..) × 1.03 or (£)2069.(..)
	

M1
	
OE
	

	
	
Independent

Hotel	480 ÷ 1.33 × 3 or  360.9(0) × 3
or  (£)1082.(..)
	


M1
	

or 480 ÷ 1.33 + 312 or (£)672.90

	
	
Total cost

Their (£)1082.(..) + 312 × 3 or (£)2018.(..)
	

M1
	

their (£)672.90 × 3

	
	
(£)2069.(…) and (£)2018.(…) and
independent is cheaper or
independent is 50.35 cheaper/over £50 cheaper
	



A2
	
A1 for two values with one correct and correct ft conclusion

or

A1 for both values correct but incorrect or no conclusion

	
	
Additional Guidance

	
	
If there is evidence of multiplying by 3 people at some point then use alt 1 (in pounds) or alt 3 (in euros)

If there is no evidence of multiplying by 3 then use alt 2 (in pounds) or alt 4 (in euros) Do not swap between alts for a response
Example (using alt 1)

744 × 3 × 0.9 × 1.03 = 2069.06	M2

480 ÷ 1.33 = 360.90

360.90 + 312 = 672.90	M1   (in comment box)

independent is cheaper	A1 (one correct value – 2069- and correct ft conclusion)




	
	So although both values are correct on different alts they should have multiplied 672.9 by 3 or divided 2069 by 3 to be consistent so treat as incorrect method

(marking on alt 2 would give the same total of 4 marks –M1M0M1M1A1)

	
	
Accept alternative ways of subtracting 10% and/or adding 3%

	
	
Multiplying by an incorrect percentage can still score one of the first 2 method marks

Examples

744 × 3 × 0.1 × 1.03 or 229.(…)	scores M0M1  (3 correct values multiplied)

744 × 3 × 1.1 × 1.03 or 2528.(…)	scores M0M1   (3 correct values multiplied)

744 × 3 × 0.9 × 0.97 or 1948.(..)	scores M0M1   (3 correct values multiplied)

744 × 3 × 0.1 × 0.97  scores M0M0

These are only examples.

	
	
They must compare using consistent units example
£2069 and €2685 and packages 4 u are cheaper does not gain the A1 for one value correct and correct ft conclusion. This would gain maximum M2 for either 2069 or 2685




	












3
	
Alternative method 2

	
	
Package per person

744 × 0.9 or (£)669.(..)
	

M1
	
OE
	
Award M2 for

744 × 0.9 ×1.03 in any order
Award M1 for any 2 of these values multiplied in any order

	
	
their (£)669.(..) × 1.03 or (£)689.(..)
	

M1
	
OE
	

	
	
Independent per person

Hotel	480 ÷ 1.33  or (£)360.(9..)
	

M1
	

	
	
Their (£)360.(9..) + 312 or 672.(..)
	

M1
	

	
	
(£)689.(…) and (£)672.(…) and
independent is cheaper per person or
independent is (£)17 cheaper per person

or

total cost is (£)51  cheaper for independent
	





A2
	
A1 for two values with one correct and correct ft conclusion

or

A1 for both values correct but incorrect or no conclusion

	
	
Additional Guidance




	
	
Accept alternative ways of subtracting 10% and/or adding 3%
	

	
	
Multiplying by an incorrect percentage can still score one of the first 2 method marks

Examples

744 × 0.1 × 1.03 or 76.(…)	scores M0M1  (2 correct values multiplied)

744 × 1.1 × 1.03 or 842.(…)	scores M0M1   (2 correct values multiplied)

744 × 0.9 × 0.97 or 649.(..)	scores M0M1   (2 correct values multiplied)

744 × 0.1 × 0.97  scores M0M0

These are only examples.
	

	
	
They must compare using consistent units
	





	
Q
	
Answer
	
Mark
	
Comments




	












3
	
Alternative method 3

	
	
Package

744 × 1.33 × 0.9 or (€)890.5(..)
	

M1
	
OE
	
Award M2 for

744 × 1.33 × 0.9 ×1.03 × 3 in any order
Award M1 for any 3 of these values multiplied in any order

	
	
their (€)890.56 × 1.03 × 3 or (€)2751.(..)
	

M1
	
OE
	

	
	
Independent

Hotel	312 × 1.33 × 3 or (€)1244.88
	

M1
	

or 312 × 1.33 + 480 or (€)894.96

	
	
Total cost

Their (€)1244.88 + 480 × 3 or (€)2684.(88)
	

M1
	

their (€)894.96 × 3

	
	
(€)2751.(...) and €2684.(88) and
independent is cheaper
	




A2
	
Deduct one mark if € signs are missing from their answer

A1 for two values with one correct and correct ft conclusion

or

A1 for both values correct but incorrect or no conclusion

	
	
Additional Guidance

	
	
Accept alternative ways of subtracting 10% and/or adding 3%
	

	
	
Multiplying by an incorrect percentage can still score one of the first 2 method
	




	
	marks

Examples

744 ×1.33 × 0.1 × 1.03 × 3 or 305.(…)	scores M0M1  (at least 3 correct values multiplied)

744 × 1.33 × 0.1 × 1.03 or 101.(…)	scores M0M1   (3 correct values multiplied)

These are only examples.
	

	
	
	





	












3
	
Alternative method 4

	
	
Package

744 × 1.33 × 0.9 or (€)890.5(..)
	

M1
	
OE
	
Award M2 for

744 × 1.33 × 0.9 ×1.03 in any order
Award M1 for any 3 of these values multiplied in any order

	
	
their (€)890.56 × 1.03 or (€)917.(..)
	

M1
	
OE
	

	
	
Independent

Flight	312 × 1.33 or (€)414.(..) or 415
	

M1
	

	
	
Total cost

Their (€)414.(..) + 480 or (€)894.(..) or (€)895
	

M1
	

	
	
(€) 917.(...) and (€)894.(..) and
independent is cheaper
	



A2
	
A1 for two values with one correct and correct ft conclusion

or

A1 for both values correct but incorrect or no conclusion

	
	
Additional Guidance

	
	
Accept alternative ways of subtracting 10% and/or adding 3%
	

	
	
Multiplying by an incorrect percentage can still score one of the first 2 method marks

Examples

744 ×1.33 × 0.1 × 1.03 or 98.(…)	scores M0M1 (at least 3 correct values multiplied)

744 × 1.33 × 0.9 × 0.97 or 863.(…)	scores M0M1   (3 correct values multiplied)

These are only examples.
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4
	
Makes an assumption about number of litres per person per day in the range 1 litre to 10 litres (or ml equivalents)

and

assumes a number of days in a month in the range 28 to 31

and

Makes an assumption about number of people in a small town in the range
1000 to 100000
	
















B3
	
Must state units

eg Minimum for B3
(Assume) 5 litres, 28 days,15000 people or

B2 for 2 correct assumptions (one missing or not in range)

eg (Assume) 3 litres, 30 days, 300000 people

or

B2 for all 3 values within range but not stated as assumptions

eg 4 × 30 × 10000  seen gets B2 M1 or
B1 Any one correct assumption stated eg drink about 3 litres per day
or

Multiplication of 3 values with 2 in range and no units

eg

12 × 31 × 20000

	
	
Multiplies their 3 values together
	

M1
	
This may be done in two steps

	
	
Accurate answer to their calculation
	

A1ft
	
ft their 3 values

May be rounded

	
	
Additional Guidance

	
	
Ignore any calculations to get the number of litres per day eg 4 × 300ml glass is 1.5 litres scores B1 for 1.5 litres (even though arithmetic is wrong)
	

	
	
The amount of liquid they multiply by must be per person not per household
	

	
	
28 to 31 days can come from various calculations eg 7 days × 4 weeks,

365(.25) ÷ 12 Again just award the B1 for a number of days within the range
	




	
	
they could use households to estimate population eg small town 2000 houses
× 4 people = 8000 population
	

	
	
If working in ml they can still gain the method mark but they must convert to litres for the accuracy mark
	

	
	
The three values may be multiplied in 2 steps

eg litres per day × days in month at one point in their working, then this answer × number of people
	

	
	
If they just state a number of litres per month eg 65 litres per month they do not score the marks for assumptions but can score M1 and A1 for multiplying this correctly by their population
	

	
	
Allow rounding at any point eg
uses 7 litres and 31 days in a month, 7 × 31 = 217 and rounds to 200 or 220
	

	
	
Final answer must be an integer
	





	
Q
	
Answer
	
Mark
	
Comments




	





5(a)
	
Collect prices from estate agents/websites for house prices/ recent house sales/newspapers

and

across different areas of London
	



E2
	
E1 Partial explanation (only one of the comments)

	
	
Additional Guidance

	
	
For different area allow different suburbs/estates/streets









	





5(b)
	
(No,) London prices may not be representative of the whole country

or

London prices are likely to be higher/different than some other parts of the country
	



B1
	

	
	
Additional Guidance

	
	
No may be implied eg It would not be sensible
	

	
	
Ignore other non-contradictory comments eg sample size too small
	

	
	
Its London/it’s the capital
	
B0







	






















5(c)
	
Alternative method 1

	
	
2009	157 to 165

and

2014	188 to 192
	

B1
	

condone 000’s added eg 158000

	
	
180 000 ÷ their [157,165]

or

[1090,1147]
	

M1
	
180 000 ×  their[188,192] 	implies M2
their [157,165]

	
	
their [1090,1147] × their [188,192]
	
M1
	

	
	
(£) [204 900,220 200]
	

A1ft
	
ft their values for 2009 and 2014

Answer must be to nearest £100

	
	
Alternative method 2

	
	
2009	157 to 165

and

2014	188 to 192
	

B1
	

condone 000’s added eg 158000

	
	
their[188,192] − their[157,165]   (
their[157,165]
×100)

or [13.9,22.3]

or [0.139,0223]
	



M1
	

	
	
their [0.139,0223] × 180 000
	
M1
	

	
	
(£) [204 900,220 200]
	

A1ft
	
ft their values for 2009 and 2014

Answer must be to nearest £100





A

B

C

D

1


Starting amount (£)

Interest (£)

Final amount
(£)

2

First 3 months

2800.00

31.92

2831.92

3

Second 3 months

2831.92

32.28

2864.20

4

Third 3 months

2864.20

32.65

2896.85

5

Fourth 3 months

2896.85

33.02

2929.87



	
Q
	
Answer
	
Mark
	
Comments




	


6(a)
	
=B2*(1.14/100)
	
B1
	

	
	
Additional Guidance

	
	
	




	


















6(b)
	
Fully correct
	

B2
	
B1 for one error with correct ft calculations

	
	

	
	
Additional Guidance

	
	




















Note these figures are worked out on rounding to 2 dp each year

If more dp are used in calculations then D4 may be 2896.86 and D5 would be 2929.88 so 2929.87 or 2929.88 in cell D5 scores B2





	
Q
	
Answer
	
Mark
	
Comments




	


























6(c)
	
Alternative method 1

	
	
4 × 1.14 or 4.56(%) or 0.0456
	
M1
	

(1 + 0.0114)4- 1 gains M2

	
	
4
 	their 0.0456 
 1 	  − 1
 	4	

or  0.04638(…)
	


M1
	

	
	
4.638(…)

4.64
	

A1
	

	
	
Alternative method 2

	
	
their 2929.87 – 2800 or 129.87
	
M1
	
ft their 2929.87 from part (b)

	
	
their 129.87
× 100
2800
	

M1
	

	
	
4.638(…)

4.64
	

A1ft
	
ft their total interest from part (b)

	
	
Alternative method 3

	
	
their 2929.87 ×100 or 104.64
2800
	
M1
	
ft their 2929.87 from part (b)

	
	
their 104.64.. – 100
	
M1
	

	
	
4.63(…)

4.64
	

A1
	
ft their total interest from part (b)

	
	
Additional Guidance

	
	
Alt 1 uses the AER formula from the formula sheet

	
	4
Note �1 + 0.0114�  − 1	is a common incorrect substitution. Scores M0M1A0
4

	
	
For Alt 2 and Alt 3 If their 2929.87 is a different value the check to see it matches their final value in the spreadsheet (use full screen view)

	
	
Beware the use of 3 instead of 4 for the months
3
This leads to �1 + 0.0456�  − 1  = 0.04629 or 4.63	scores M1M0A0
3





	
Q
	
Answer
	
Mark
	
Comments




	















7(a)
	
Alternative method 1

	
	
Histogram chosen
	


B1
	
vertical scale labelled frequency density implies density

unequal bar widths implies histogram unless values are cumulative

	
	
Both axes scales appropriate with correct labelling
	

B1
	
Vertical scale must be labelled frequency density (or fd) not just frequency

Horizontal scale minimum label is sugar, g

	
	
Fully correct histogram

0-40 height 0.3

40-60 height 0.9

60-70 height 2.3

70-80 height 2.7

80-120 height 0.5
	




B2
	
B1  At least 3 bars correct or at least 3 correct frequency densities seen

Heights ± ½ square

Check table for frequency densities

	
	
Additional Guidance

	
	
if a bar goes above the graph paper (eg used 5cm to 1) penalise B1 for an inappropriate scale but allow heights for final B marks




less than 40

12

less than 60

30

less than 70

53

less than 80

80

less than 120

100



	
















7(a)
	
Alternative method 2

	
	
Cumulative frequency graph chosen
	
B1
	
cf scale or heights plotted at cf values implies cf graph

	
	
Both axes scales appropriate with correct labelling
	



B1
	
Vertical axis must be cumulative frequency
(or cf) not just frequency
Horizontal scale minimum label is sugar, g horizontal axis must start from 0 (no
broken axis)

	
	
Fully correct cumulative frequency graph joined with lines or smooth curve
	









B2
	
± ½ square

B1 All heights correct  and joined with line/curve but plotted at incorrect horizontal position

or

Plotted at upper class values and joined with line or curve with at least 3 heights correct

or

All points correct but no line/ curve or poor line/curve

	
	
Additional Guidance

	
	
Can be joined to (0,0)

	
	If heights are incorrect check if they have shown their cf values and follow through 1 error eg they show their cf values as 12,20,43,70,90 and then plot these values accurately award
B1 of the final B2

Just seeing the cf values does not gain the first B1 –they must attempt the graph!

Some are working out cf values and plotting at these heights but as cf ‘bars’ not single points eg a sort of ‘cumulative frequency histogram’
Award B1 for choosing cf graph and B1 if scales are appropriate and labelled correctly

	
	
Deduct 1 mark if end of curve drops down.

	
	
The tolerance of ½ sq applies to horizontal position, heights and the curve/line going through the points.

	
	
A ‘poor’ curve is ‘feathered’ and/or misses the points by more than ½ square




	





















7(a)

cont
	
Alternative method 3

	
	
Frequency polygon chosen
	
B1
	

	
	
Both axes scales appropriate with correct labelling
	

B1
	
vertical scale must be frequency

Horizontal scale minimum label is sugar, g

	
	
Fully correct frequency polygon plotted at mid class intervals, with all heights correct and joined with straight lines
	









B2
	
± ½ square

B1 All heights correct and joined with straight lines but plotted at incorrect horizontal position

or

Plotted at mid-class values with 3 or 4 heights correct, and joined

Ignore lines before first point and after last point

or

All points correct but no line or poor line

	
	
Additional Guidance

	
	
In Alt 2, the points can be joined by straight lines or a smooth curve

Lines must be ‘straight’ not curved or ‘wiggly’.
	

	
	
Non-linear scale on the horizontal axis loses the 2nd B1 but can access the last two B marks for plotting at their correct positions
	

	
	
The tolerance of ½ sq applies to horizontal position, heights and the line going through the points.
	





	
Q
	
Answer
	
Mark
	
Comments




	































7(b)
	
Alternative method 1 - working out number above 30g

	
	
(Before =) 91
	
B1
	

	
	
10 × 1.6 or 16 or
20 × 2.8 or 56 or
40 × 0.1 or 4 or
20 × 0.4 or 8
	





M1
	
These can be written on the bars of the histogram


Ignore any units

	
	
(After =) 76
	
A1
	

	
	
Yes, the number/percentage of children consuming more than the recommended amount had decreased (by 15(%))

or

Yes it was 91(%) before and now it’s only 76(%)
	




B1ft
	
ft their values if M1 awarded and a value seen for both before and after

	
	
Alternative method 2 - working out number below 30g

	
	
(Before =) 9
	
B1
	

	
	
20 × 0.4 or 8 or
10 × 1.6 or 16
	

M1
	
Ignore any units

	
	
(After =) 24
	
A1
	

	
	
Yes, the number/percentage of children consuming below the recommended amount had increased (by 15(%))
	

B1ft
	
ft their values if M1 awarded and a value seen for both before and after

	
	
Additional Guidance

	
	
check histogram for values
	

	
	
	

	
	
	





	
Q
	
Answer
	
Mark
	
Comments





	























8
	
Alternative method 1

	
	
40 × 50p

or 40 × 0.5

or 40 × 7.2(0) – 40 × 6.7(0)

or 288 – 268 or  (£)20
	



M1
	
extra gross pay per week

	
	
their 20 × 0.2 or (£)4
	
M1
	
OE extra tax paid per week

	
	
their 20 × 0.12 or (£)2.40
	
M1
	
OE extra N.I paid per week

	
	
their 20 – (their 4 + their 2.40) or
13.6(0)
	
M1
	

	
	
their 13.6(0) ÷ 40 or 0.34
	

M1
	
or 35 × 40 or 1400(p) or (£)14

	
	
£0.34 or 34(p) and Yes or
13.60 and 14 and Yes
	

A1
	
If leave 34p in pounds must show £ sign condone £0.34p

	
	
Alternative method 2

	
	
7.2(0) – 6.7(0) or 50 (p)
	
M1
	
extra gross pay per hour

	
	
their 50 × 0.2 or 10 (p)
	
M1
	
OE extra tax paid per hour

	
	
their 50 × 0.12 or 6 (p)
	
M1
	
OE extra NI paid per hour

	
	
their 10 + their 6 or 16
	
M1
	

	
	
50 – their 16
	
M1
	

	
	
34p and Yes
	
A1
	




	



























8 (cont)
	
Alternative method 3

	
	
40 × 7.2(0) × 52 or 14 976
	
M1
	

	
	
(their 14 976 – 11 000) × 0.2 or 3976 × 0.2
or 795.2(0)
	

M1
	
OE Tax

their 14976 cannot come from 6.7 × 40 ×
52 (= 13936) (using the current salary)

	
	
(their 14 976 – 8060) × 0.12 or  6916 × 0.12
or  829.92
	

M1
	
OE NI

	
	
their 14 976 – (their 795.2(0) + their
829.92)

or 13350.88
	

M1
	
Annual net pay

	
	their 13350.88
�	-243.15� ÷40 or 0.34
52
	



M1
	or  their 13350.88 -243.15� or 13.6(0)
�
52
and

35(p) × 40 or 1400 or (£)14

new and old weekly pay can be divided by
40 separately- leads to 6.42 – 6.08

	
	
£0.34 or 34(p) and Yes or
13.6(0) and 14 and Yes
	

A1
	
If leave 34p in pounds must show £ sign condone £0.34p

	
	
Additional Guidance

	
	
Allow truncated values for all method marks but answer must be 34p

	
	
14180.8(0)  comes from 14976 – the tax and scores M1M1

	
	
795.2(0) or 829.92 scores M2

795.2(0) and 829.92 scores M3

13350.88 scores M4

	
	
Penalise the use of 48 weeks in a year (from 4 weeks × 12)

	
	
Working out tax and national insurance for their current wage of 6.70 gains no marks. (the net pay is given) Please ignore any work using this 6.70




	

























8 (cont)
	
Alternative method 4

	
	
40 × 7.2(0) or 288
	
M1
	
New gross pay per week

	
	
11000
(their 288 –	) × 0.2
52

or (their 288 – their 211.54) × 0.2 or 76.46 × 0.2
or 15.29
	



M1
	
OE Tax per week

their 288 cannot be 268 (from 40 × 6.70)

	
	
(their 288 –155) × 0.12 or 15.96
	
M1
	
OE NI per week   Condone 155.01 used

	
	
their 288 – (their 15.29 + their 15.96)

or 256.75
	

M1
	

	
	
(their 256.75 – 243.15) ÷ 40 or 13.6(0) ÷ 40 or 0.34
or their 256.75 – 243.15 and 35(p) ×
40
	


M1
	
or 256.75 − 243.15
40	40

or 6.42 – 6.08 or 6.08 + 0.35

	
	
£0.34 or 34(p) and Yes or
13.6(0) and 14 and Yes or
6.43 and 6.42 and Yes
	




A1
	
If leave 34p in pounds must show £ sign condone £0.34p

	
	
Additional Guidance

	
	
Allow truncated values for all method marks but answer must be 34p

	
	
13.60 scores M4

256.75 scores M4

15.29 or 15.96 scores M2

15.29 and 15.96 scores M3

	
	
Working out tax and national insurance for their current wage of 6.70 gains no marks. (the net pay is given) Please ignore any work using this 6.70





	
Q
	
Answer
	
Mark
	
Comments




	





9(a)
	
15.8(4)
	

B2
	
B1 for ∑fx = 792 seen

SC1 15.59 or 15.6 or 16.09 or 16.1 (using lower or upper class boundaries)

	
	
Additional Guidance

	
	
If 15.84 is seen then ignore any attempt to change to minutes and seconds
	

	
	
Ignore further rounding eg to 16 after 3 or 4 sf answer seen
	




	






9(b)
	
The answer is within the range of the data/ close to the intervals with the highest frequencies/in/near the
modal class

or

work out the median and check its similar/compare with the mean
	




B1
	
OE

	
	
Additional Guidance

	
	
	




	








9(c)
	
0.6759(…) or 0.676

or  0.6828(…) or 0.683 or 0.68
	

B2
	

B1 for ∑fx2 = 12568.125

	
	
Additional Guidance

	
	
If correct sd is seen then ignore any attempt to change to minutes and seconds But penalise by one mark any invalid further working after correct sd seen example
sd = 0.68

0.68 × 50 = 34
	







B1

	
	
	




	




















9(d)
	
Correct evaluation of difference between the mean before and after training
	

B1ft
	
ft their (a) and (c)

1.6(4) if their 9a is correct

	
	
Correct comparison in context about the means

eg after training he was faster/ he’s swimming quicker/his times have decreased
	


B1 ft
	
ft their (a) and (c)

	
	Correct comparison of sd’s in context eg he is now more consistent/ his
times are less varied
	

B1ft
	
ft their (a) and (c)

	
	
Additional Guidance

	
	
If there are no values for their part a and/or c then they must state the mean and/sd they are using
	

	
	
eg He decreased his average time by 1.6(4) minutes and his times were minutes more consistent
	
B3

	
	
eg He decreased his average time by 1.6(4) minutes
	
B2

	
	
eg After coaching he was faster and more consistent
	
B2

	
	
He was faster after training
	
B1

	
	
After training he had a lower mean time
	
B0

	
	
After training his mean was lower by about 1.6 seconds and he was more consistent
	
B1B0B1





	
Q
	
Answer
	
Mark
	
Comments




	





























10(a)
	
Alternative method 1

	
	
Occupancy rate of 70% to 85% used eg 0.8 × 25 = 20 rooms with 1 bed
eg 0.7 × 10 = 7 rooms with 2 beds
	

B1
	
Can be for all 35 rooms eg 0.8 × 35 = 28 rooms

	
	
Makes assumption about average number of sheet changes per room

eg 4 times a week

20 times per month

guests stay on average 4 days so about 7 times per month
	




B1
	Accept 2 – 6 changes per week or
6 – 26 changes per month


Must be changes –not number of nights stayed

	
	
Works out total number of sheet changes per month for double rooms

eg their 20 × their 4 per week × 4 weeks

or

their 20 rooms × their 20 times
	




M1
	Answers may be rounded eg to nearest 10 costs per room may be worked out first and
then multiplied by number of sheet
changes


Working out total costs for all their rooms and then multiplying by their number of sheet changes gains M2

	
	
Works out total number of sheet changes per month for single bed(s) rooms

( can use 1 or 2 beds consistently)

eg  their 8 × 2 × their 3 per week × 4 weeks (double occupancy)

eg assuming only one bed used their 8 × their 7 changes per month
	





M1
	

	
	
Room with double bed costs (£)5.40 or (£)6.40
	



B1
	
2 pillowcases or 4 pillowcases used

can be implied by their total cost for their number of rooms

eg 20 double rooms costs £108 implies 20
× 5.40

	
	
Room with 2 single beds costs
(£)7.60 or (£)8.60

or

room with one single bed used costs
(£) 3.8(0) or (£)4.3(0)
	



B1
	2 pillowcases or 4 pillowcases used can be implied by their total cost for a
single room




	
	
x sheet changes with double bed × their cost per room + y sheet changes with (two) single bed(s) × their cost per room
	



M1
	

	
	
Correct answer for their calculations
(may be rounded)
	
A1
	
Answers must be rounded to the nearest pound

	
	
Additional Guidance

	
	
students may carry out the above stages of calculation in a different order
	

	
	
Accept sensible rounding for any stage of their calculations eg estimates on average bed linen is £6 per set (double bed)
	

	






















10(a)
cont
	
Omitting to consider/ use a number of sheet changes per month gains a maximum of 3 marks – 1 for using an occupancy rate and 2 for each of the correct costs per set of double room linen or single room linen

Example

0.81 × 25 = 21 double rooms

0.81 × 10 = 8 single rooms

21 × 2.75 + 21 × 1.65 + 21 × 2 × 0.5 =113.40	113.4 implies 5.40

8 × 2.20 + 8 × 1.10 + 8 × 1= 34.40	34.4 implies 4.30

113.40 + 34.40 = 147.80

no further marks are possible as number of sheet changes has not been considered
	







B1

B1

B1


M0

	
	costs may be used in parts with numbers of rooms and then totalled example
assume occupancy rate of 81%
double rooms
0.81 × 25 = 20.25 so assume 20 double rooms used
20 × 2.75 = 55
20 × 1.65 = 33
4 pillows cost £2 so 20 × £2 = 40
55 + 33 + 40 =128 (cost for 20 double rooms for 1 sheet change-implies 20 ×
6.40)
assumes stay is on average 2 nights so 15 changes per month
128 × 15 =1920
rooms with single beds

0.81 × 10 = 8 rooms

8 × 2.20 + 8 ×1.10 + 8 × £1 = 34.40 (2 pillowcases used)

34.40 × 15 = 516

1920 + 516 = 2436
	





B1




B1


B1

M1




B1

M1

M1A1





	





























10(a)

cont
	
Alternative method 2 –works on full occupancy first

	
	
Room with double bed costs (£)5.40 or (£)6.40
	



B1
	2 pillowcases or 4 pillowcases used implied by totals of a particular number of
rooms

eg (£)135 is 25 rooms at (£)5.40

	
	
Room with 2 single beds costs
(£)7.60 or (£)8.60

or

room with one single bed used costs
(£) 3.8(0) or (£)4.3(0)
	



B1
	2 pillowcases or 4 pillowcases used implied by totals of a particular number of
rooms

eg (£)134.40 is 8 rooms at (£)4.30

	
	
25 × their 5.40 + 10 × their 7.60
	
M1
	
finds total cost of laundry for one change

	
	
Makes assumption about average number of sheet changes per room

eg 4 times a week

20 times per month

guests stay on average 4 days so about 7 times per month
	




B1
	Accept 2 – 6 changes per week or
6 – 26 changes per month


Must be changes –not number of nights stayed

	
	
Works out total cost of sheet changes per month for all rooms

eg their total cost per change × their
4 per week × 4 weeks

eg  their total cost per change × their
20 times
	



M1
	
Answers may be rounded eg to nearest 10

	
	
Occupancy rate of 70% to 85% used
	
B1
	

	
	
Their cost per month × their occupancy rate
	

M1
	
their cost per month must include multiplication by the number of sheet changes

	
	
Correct answer for their calculations
(may be rounded)
	
A1
	
Answers must be rounded to the nearest pound

	
	
Additional Guidance

	
	
Accept sensible rounding for any stage of their calculations

eg estimates on average bed linen for double room is £6 per set
	

	
	
Answers may follow part of each alt eg works out occupancy rate first then finds cost of laundry for all rooms per night
	





	
Q
	
Answer
	
Mark
	
Comments




	








10(b)
	
Occupancy rate may be (a lot) lower as it’s a new hotel

or

Number of sheet changes may be different as guests may stay longer/ shorter period than estimated

or

In rooms with two single beds only one bed may need to be changed

or

Instead of 4 pillows for a double bed there may be only 2 pillows (or vice versa)
	









E1
	
OE

	
	
Additional Guidance

	
	
Just restating their assumptions gains no credit eg I assumed there were 2 pillows per room
	
B0

	
	
	





image3.png
Estimate the dimensions of the hole.

Show details of your assumptions and calculations.
[9 marks]
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Waste

In recent years, people have been encouraged to recycle where possible.
However, where waste cannot be recycled, it is often put into a landfill site.

A landfill site is an area where waste is deposited and left to decay. At landfill sites waste is
usually put into a large hole in the ground. Often an existing hole, such as a quarry, is used.

Though statistics are showing a decrease in the amount of waste per person going into landfill,
this graph shows how big the problem was nine years ago.

The volume of landfill waste in cubic metres per person in 2005 for several countries in the
European Union

A
18
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In the UK, it is not always easy to find sufficient locations which will hold the amount of waste a town
might need to send to landfill.

END OF PRELIMINARY MATERIAL
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3 (a)

3 (b)

A Healthy Living campaign encourages everyone to eat more fruit and vegetables.

Estimate the amount of fruit and vegetables an average person eats in a year.
State any assumptions you make.
You must show working to justify your answer.
[4 marks]

Answer

Give one way you could improve the accuracy of your estimate.
[1 mark]
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Use Water on page 5 of the Preliminary Material.

A new housing estate is being planned.

There will be a total of 350 new homes on the estate.
240 homes will be 3 or 4 bedroom family homes.
80 homes will be 1 or 2 bedroom apartments.
30 homes will be retirement flats for one person.

The local water company wants to check if they have sufficient capacity to supply this
new housing estate.

Estimate the number of litres of water per day needed for the new housing estate.
State any assumptions you make.
You must show your working.

[10 marks]

Answer litres

END OF QUESTIONS





image7.png
Water
How much water does an ‘average’ person/household use?
Our household water is pumped from reservoirs to our homes.
Water authorities must ensure that there is always a sufficient supply of water to households.

The table below gives a guide to average water use based on the number of people living in a
household.

Number of people Annual water usage

ing in a household (cubic metres)
1 54
2 101
3 134
4 164
5 191
6 216

One cubic metre = 1000 litres
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Estimate the number of litres of liquid drunk by the population of a small English town in
one month.

State any assumptions that you have made.

‘You must show your working.
[5 marks]

Answer litres
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10

10 (a)

Use Hotel Room Occupancy 2014 from the preliminary material.

James is opening a new hotel in York.

The hotel will have 35 bedrooms.
25 will be rooms with one double bed.
10 will be rooms with two single beds.

He expects the guests to stay for between 1 night and 7 nights.

The bed linen (duvet cover, sheet and pillowcases) is changed when the guest leaves
the hotel.

James will send all the bed linen to a laundry to be washed.

Laundry costs
Single duvet cover £2.20 each
Double duvet cover £2.75 each
Single sheet £1.10 each
Double sheet £1.65 each
Pillowcase 50p each

James will open the hotel in March.

Estimate his laundry costs for April.
Use the graph on the preliminary material to help you.
State any assumptions you make.
You must show your working.
[8 marks]
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10 (b)

Answer £

Explain how your answer may have been affected by an assumption you made.

[1 mark]

END OF QUESTIONS
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Hotel Room Occupancy 2014

The England Occupancy Survey, by Visit England, has shown that hotel room occupancy rates
across England in 2014 remained flat at 73% of rooms occupied, showing no growth from the
previous year. Cities and large towns reported the highest room occupancy rates, at 78% on
average, compared to 61% occupancy in coastal destinations and 58% in rural areas.

Current forecasts predict a 1.6% growth in these figures in 2015, but only a 0.6% growth in 2016
Some popular tourist destinations show higher figures than the average.

For example

The graph shows the figures for York in 2014
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Use Taxation 2013-2014 on pages 2 and 3 of the Preliminary Material.

During the year 2013-14, Salma was employed on an annual salary of £21 588
She had a personal tax-free allowance of £9440

She paid National Insurance at the non-contracted out rate.

Salma started saving when she received her pay at the end of April 2013.

To the nearest £10, she saved ! of her monthly take-home pay each month.
B

Had she saved enough money to pay for a £1300 holiday by the end of November 20137
You must show your working.

[8 marks]
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Taxation 2013 — 2014

National Insurance 2013 — 2014

Percentage National Minimum Maximum Minimum Maximum
Insurance Due Weekly Weekly Monthly Monthly
Income Income Income Income

Non-contracted out

Nil below £109 below £473
0% £109 £149 £473 £646
12% £149.01 £797 £646.01 £3454
2% above £797 above £3454

Contracted out

10.6% £149.01 £770 £646 £3337

Note: A person is ‘contracted out’ if they are a member of a contracted out occupational pension
scheme or personal/stakeholder pension. They pay a slightly lower rate of National Insurance as
the state does not have to pay them as much pension.

A person with a weekly income of, say, £250 a week will pay 12% on the amount above £149

A person having a weekly income of, say, £850 will pay 12% on the amount between £149.01 and
£797 plus 2% of the amount above £797




image14.png
Income tax 2013 — 14

Most people have a personal allowance. This is an annual amount of tax-free income. The
personal allowance for 2013-2014 was £9440 . The rates of income tax you pay depend on how
much taxable income you have above your personal allowance.

Income tax rates and taxable bands 2013 — 2014

Rate Taxable Income
Basic: 20% £0-£32010

Higher: 40% £32011-£150 000
Additional: 45% Over £150 000

To calculate your income tax if your annual income is £100 000 or less

Find your taxable income by subtracting your personal tax allowance from your annual income.
You pay income tax at 20% on the first £32 010 of your taxable income.

You pay income tax at 40% on your taxable income over £32 010

Student Loans

Student loans are paid back at a rate of 9% of gross earnings in excess of £16 365 per year.

Net pay
Your net pay or take-home pay is the money you earn after any deductions for income tax, National
Insurance and student loan repayments.
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5

o When Carly started work she had a student loan of £12000

o She started work on January 1! 2014 with an annual salary of £17 000

o She has to make repayments to the Student Loan Company.

o Each year she has to repay 9% of everything she earns in excess of £16 365

¢ To model her annual repayments, Carly assumed that her salary would increase by
£1500 each year.

o She set up a simple spreadsheet as shown below.

A B c D E
End of Repayment

year Salary (£) (®)

2014 17 000 57.15

2015 18 500 192.15

2016 20000 327.15

(a)

Write a formula for cell C4
[2 marks]





image16.png
5 (b) Simple interest at 2% is added to Carly’s outstanding loan at the start of every year.

So, after the first year, the outstanding debt is:

£12 000 + interest of £240 — repayment of £57.15

Work out when Carly would first owe less than her original student loan of £12 000
[5 marks]

Turn over for the next question
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Use Income Tax and National Insurance 2015-2016 on pages 2 and 3 of the
Preliminary Material.

Beth has an annual salary of £39500 in her current job.
Her monthly net pay is £2495.64

She wants to apply for a new job, which has an annual salary of £43500
She will have to pay an extra £150 per month in travel costs to get to the new job.

Beth’s personal tax allowance is £10600

She says,
“The increase in my net pay will be more than the increase in travel costs.”
Is Beth correct?

You must show your working.
[9 marks]
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Income Tax and National Insurance 2015-2016
Income tax 2015-2016

Everyone in the UK has a personal allowance. This is their annual amount of tax-free income. The
standard personal allowance for 2015-2016 was £10600

The rates of income tax you pay depend on how much taxable income you have above your
personal allowance.

Income tax rates and taxable bands 2015-2016

Rate Taxable Income
Basic: 20% £0-£31785
Higher: 40% £31786-£150000
Additional: 45% Over £150000

To calculate your income tax if your annual income is £100000 or less

Find your taxable income by subtracting your personal tax allowance from your annual
gross income.

You pay income tax at 20% on the first £31785 of your taxable income.

You pay income tax at 40% on your taxable income over £31785
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National Insurance (NI) 2015-2016

Percentage Minimum = Maximum
9 Weekly Weekly

NI Due
Income Income

. below
Nl £112
0% £112 £155
12% £155.01 £815

o, above

2% £815

Examples

Minimum
Monthly
Income

£486

£672.01

above
£3532

Maximum
Monthly
Income

below
£486

£672

£3532

Minimum
Yearly
Income

£5832

£8064.01

above
£42385

Maximum
Yearly
Income

below
£5832

£8064

£42385

A person who had a weekly income of £350 a week paid 12% on the amount above £155

A person who had a weekly income of £950 paid 12% on the amount between £155.01 and £815

plus 2% of the amount above £815

Gross pay

Your gross pay is your wage or salary before any deductions are made.

Net pay

Your net pay (or take-home pay) is the amount of money you receive after income tax, National
Insurance and other deductions have been taken off your gross pay.
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Use Student Loans on page 4 of the Preliminary Material.

In September 2014 Urmila started a one-year postgraduate course at university.
She had to pay total fees of £9300

The university awarded her a grant of £6200 towards the fees.
The rest of the money was loaned to her by the Student Loans Company (SLC).

In September 2015 the SLC added 5.5% interest to the money they loaned her.
At the same time, Urmila started a job on an annual salary of £56 700
She now has to start repaying her loan by making monthly payments to the SLC.

The SLC takes payments from her salary each month for 10 months.
Urmila then decides she wants to pay off the rest of her loan as one final payment.

How much should this final payment be?
You may assume that no more interest is added to the outstanding loan.
[7 marks]

Answer £
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Student Loans
The Student Loans Company (SLC) gives loans to students at university.

There are two types of repayment plan for student loans.
If you started your course before 1 September 2012 you will be on repayment plan 1

If you started your course on or after 1 September 2012 you will be on repayment plan 2

Repayment plan 1

You only start making repayments when your gross income is over the threshold of £17 335 a year.

You pay 9% of anything you earn over the threshold.

Repayment plan 2

You only start making repayments when your gross income is over the threshold of £21000 a year.

You pay 9% of anything you earn over the threshold.

For either plan you can also make additional voluntary repayments to SLC at any time which will
reduce your balance earlier.
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Use Income Tax and National Insurance 2016 — 2017 and National Minimum Wage
from the preliminary material.
At the start of 2016 Samir is 24 years old and works 40 hours each week.

He is paid the National Minimum Wage.

He pays tax and National Insurance but has no other deductions.

His net pay after tax and National Insurance are deducted is £243.15 per week.
The government states,

“New National Living Wage gives you an extra 50p per hour in your pocket.”
Samir says,

“When | am 25 the increase in my net pay will be less than 35p per hour.”

Is he correct?

You must show your working.
[6 marks]
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Income Tax and National Insurance 2016 — 2017
Income tax 2016 — 2017

Everyone in the UK has a personal allowance. This is their annual amount of tax-free income.
The standard personal allowance for 2016 — 2017 is £11 000

The rates of income tax you pay depend on how much taxable income you have above your
personal allowance.

Income tax rates and taxable bands 2016 — 2017

Rate Taxable Income
Basic: 20% £0-£32000
Higher: 40% £32001 - £150 000
Additional: 45% Over £150 000

To calculate your income tax if your annual income is £100 000 or less

Find your taxable income by subtracting your personal tax allowance from your annual gross
income.

You pay income tax at 20% on the first £32 000 of your taxable income.

You pay income tax at 40% on your taxable income over £32000




image24.png
National Insurance (NI) 2016 — 2017

Percentage | Minimum | Maximum Minimum Maximum
NI Due Weekly Weekly Yearly Yearly
Income Income Income Income
Nil below below
£112 £5824
0% £112 £155 £8060
12% £155.01 £827 £8060.01 £43 000
206 above above
£827 £43000

Examples

A person who had a weekly income of £350 paid 12% on the amount above £155

A person who had a weekly income of £950 paid 12% on the amount between £155.01 and £827
plus 2% of the amount above £827

Gross pay
Your gross pay is your wage or salary, before any deductions are made.
Net pay

Your net pay (or take-home pay) is the amount of money you receive after income tax, National
Insurance and other deductions have been taken off your gross pay.

National Minimum Wage

The table shows the National Minimum Wage rates from October 2015

Age Wage per hour
21 years and over £6.70
18 years to 20 years £5.30
Under 18 years £3.87

In April 2016 the government introduced the National Living Wage for workers aged 25 and over.
The rate from April 2016 is £7.20 per hour.
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Answer all questions in the spaces provided.

1 The table shows the numbers of staff working in each area of a department store.
Sales Administration Management
130 58 9

The owner wants to find out the opinions of the staff about the store.

He chooses two staff from each area to ask.

1 (a) Give two reasons why this is not a good sample of staff to take.

[2 marks]

1 (b) Give a full description of a better sampling method the owner could use.

[4 marks]
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7 (a) Each year the European Union asks each member country to provide data for the volume
of landfill waste per person.

What type of data is collected by the European Union?

Tick all boxes that apply.
[2 marks]

continuous discrete primary secondary
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Answer all questions in the spaces provided.

1 A maths exam has two papers.

This table shows the percentage marks for 19 students for Paper 2 of the exam.

Student A B C D E F G H | J

Paper2mark 65 | 80 65 84 70 82 71 75 51|70

Student K L M N/ O P Q@ R S

Paper2mark 50 | 81 90 57 76 99 67 81 | 92

1 (a) Circle the words that describe this type of data.
[2 marks]

discrete qualitative continuous quantitative

1 (b) The table below shows information about the percentage marks for the same 19
students on Paper 1

Lowest Low:_ar Median Upp(_er Highest
value quartile quartile value
Paper 1 45 70 73 83 90

Paper 2

[4 marks]

Complete this table to show the information for Paper 2
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1 (c) Draw box plots to represent the data for Paper 1 and Paper 2
[3 marks]

40 45 50 55 60 65 70 75 80 85 90 95 100
Percentage marks

1 (d) Compare the performance of the students on the two papers.
[3 marks]
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4 There are 85 girls and 65 boys in Year 12 of a school.
A sample of students is to be taken.

4 (a) The headteacher decides to choose a sample stratified by gender.
Is this a suitable sampling method to use?

Give reasons for your answer.
[2 marks]

4 (b) There will be 34 girls in the sample.

Describe how random numbers could be used to select a sample of the 34 girls.

[3 marks]
4 (c) For a different sample, the headteacher decides to choose all the girls in the two tutor
groups closest to her office.
What type of sampling method is this?
[1 mark]

Answer
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5 (a) Carin is investigating house prices in London.

Describe how she could collect data to use as her sample in her investigation.
[2 marks]

5 (b) Carin decides to use the data from her sample to estimate the average house price for
the rest of England.

Is this sensible?
Give a reason for your answer.
[1 mark]
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5 (c) The chart below was produced by the Office for National Statistics.
It shows the UK house price index values from January 2004 to July 2015

Index values  February 2002 = 100

220

210
200

190

Index 180
value

170
160

150

140

130
2004

2006 2008 2010 2012 2014
Year

A house had a value of £180 000 at the beginning of 2009

Estimate its value at the beginning of 2014
Give your answer to the nearest £100
You must show your working.

[4 marks]

Answer £
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2 (a) Related to interest rates, what do the letters AER stand for?

Circle your answer.

[1 mark]
Average Equity Rate Annual Evaluation Rate
Annual Equivalent Rate Average Endowment Rate
2 (b) Saminvests £1000 in a savings account.
The compound interest rate is fixed at 4% each year.
How many years will it take for the value of his investment to exceed £20007
[3 marks]

Turn over for the next question
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In an enterprise project Anish buys sweatshirts for £22.50 each.

He has to decide what price, P, he wants to put on each sweatshirt.

If he doesn’t sell them all, he will reduce this price, P, by 10%

He still wants to make 20% profit on the cost of each reduced-price sweatshirt.

What should the price, P, be for each sweatshirt?
[3 marks]

Answer £
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Ben has booked a holiday and paid the deposit.
He has to pay the balance of £2173 in seven months’ time.

Ben’s net pay is £838 per month.

He pays
12% of this pay into a private pension
£250 to his parents towards living costs.

2
He decides to save 3 of his remaining money to pay for the holiday.

Will Ben have saved enough to pay the balance in seven months’ time?
You must show your working.

[4 marks]





image35.png
Use Student Loans on page 4 of the Preliminary Material.

In September 2014 Urmila started a one-year postgraduate course at university.
She had to pay total fees of £9300

The university awarded her a grant of £6200 towards the fees.
The rest of the money was loaned to her by the Student Loans Company (SLC).

In September 2015 the SLC added 5.5% interest to the money they loaned her.
At the same time, Urmila started a job on an annual salary of £56 700
She now has to start repaying her loan by making monthly payments to the SLC.

The SLC takes payments from her salary each month for 10 months.
Urmila then decides she wants to pay off the rest of her loan as one final payment.

How much should this final payment be?
You may assume that no more interest is added to the outstanding loan.
[7 marks]

Answer £
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Student Loans
The Student Loans Company (SLC) gives loans to students at university.

There are two types of repayment plan for student loans.
If you started your course before 1 September 2012 you will be on repayment plan 1

If you started your course on or after 1 September 2012 you will be on repayment plan 2

Repayment plan 1

You only start making repayments when your gross income is over the threshold of £17 335 a year.

You pay 9% of anything you earn over the threshold.

Repayment plan 2

You only start making repayments when your gross income is over the threshold of £21000 a year.

You pay 9% of anything you earn over the threshold.

For either plan you can also make additional voluntary repayments to SLC at any time which will
reduce your balance earlier.
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6 (a)

6 (b)

Sarah invests £2800 in a tax-free ISA which earns compound interest paid at a rate of

1.14% every 3 months.

The spreadsheet shows some information about her ISA.

A B o4 D
1 Starting amount (£) | Interest (£) | Final amount (£)
2 | First 3 months 2800.00 31.92 2831.92
3 | Second 3 months 2831.92

4 | Third 3 months

5 | Fourth 3 months

Circle the formula that is used in cell C2 to calculate the interest after the first 3-month

period.

=B2*1.14 =B2"0.114

Complete the spreadsheet.

=B2/1.14

[1 mark]

=B2*(1.14/100)

[2 marks]
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6 (c)

Calculate the Annual Equivalent Rate (AER) on her investment.

[3 marks]

Answer

Turn over for the next question
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o When Carly started work she had a student loan of £12000

o She started work on January 1! 2014 with an annual salary of £17 000

o She has to make repayments to the Student Loan Company.

o Each year she has to repay 9% of everything she earns in excess of £16 365

¢ To model her annual repayments, Carly assumed that her salary would increase by
£1500 each year.

o She set up a simple spreadsheet as shown below.

A B c D E

1 5:; of Salary (£) z;payment

2 2014 17 000 57.15

3 2015 18 500 192.15

4 2016 20000 327.15

5

6

7

8

5 (a) Write a formula for cell C4
[2 marks]
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5 (b) Simple interest at 2% is added to Carly’s outstanding loan at the start of every year.

So, after the first year, the outstanding debt is:

£12 000 + interest of £240 — repayment of £57.15

Work out when Carly would first owe less than her original student loan of £12 000
[5 marks]

Turn over for the next question
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Answer all questions in the spaces provided.

1 (a)

1 (b)

A maths exam has two papers.

This table shows the percentage marks for 19 students for Paper 2 of the exam.

Student A B [o3 D E F G H I J
Paper2mark | 65 80 65 84 70 | 8 71 75 51 70
Student K L M N o P Q| R S
Paper2mark | 50 81 90 57 | 76 99 | 67 81 92
Circle the words that describe this type of data.
[2 marks]
discrete qualitative continuous quantitative

The table below shows information about the percentage marks for the same 19

students on Paper 1

Lowest Lower
value quartile

Median Upp(_er
quartile value

Highest

Paper 1 45 70 73

83

920

Paper 2

Complete this table to show the information for Paper 2

[4 marks]
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1 (c) Draw box plots to represent the data for Paper 1 and Paper 2
[3 marks]

40 45 50 55 60 65 70 75 80 85 90 95 100
Percentage marks

1 (d) Compare the performance of the students on the two papers.
[3 marks]
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In an enterprise project Anish buys sweatshirts for £22.50 each.

He has to decide what price, P, he wants to put on each sweatshirt.

If he doesn’t sell them all, he will reduce this price, P, by 10%

He still wants to make 20% profit on the cost of each reduced-price sweatshirt.

What should the price, P, be for each sweatshirt?
[3 marks]

Answer £
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Ben has booked a holiday and paid the deposit.
He has to pay the balance of £2173 in seven months’ time.

Ben’s net pay is £838 per month.

He pays
12% of this pay into a private pension
£250 to his parents towards living costs.

2
He decides to save 3 of his remaining money to pay for the holiday.

Will Ben have saved enough to pay the balance in seven months’ time?
You must show your working.

[4 marks]





image45.png
Answer all questions in the spaces provided.

1 (a)

24 students in Year 9 each sat national tests in Mathematics and English.

The back-to-back stem-and-leaf diagram shows their results.

Key 5 | 1 | 9  represents marks of 15 in Mathematics and 19 in English

Mathematics English
9 0 7
9 8 6 2 1 4 5 5 6
6 5 3 0 2 2 3 5 6 8 8 9
9 4 2 2 1 3 1 2 5 5
8 7 4 3 4 o 1 1 2 7 9
0 5

The national average mark for the Mathematics test was 33

Work out the percentage of these students who scored more than the national average in

Mathematics.

[2 marks]

Answer
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1(b) The national average mark for the English test was 27

How do the English results of these students compare with the national average?

Show working to support your answer.
[2 marks]
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Chris is buying a computer.
It costs £498, including VAT at 20%
Chris can claim back the VAT paid.

Work out the amount he can claim back.
Circle your answer.

£83 £99.60 £398.40 £415

[1 mark]
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Ben is booking a holiday to Geneva for himself and two friends.

Al three will share a hotel room.

He has found two offers for the same hotel and flights.
He will use a credit card to pay the total cost for himself and his two friends.

Packages for U

7 nights at the Hotel Du Lac
(Including flights to Geneva)

Only
£744 per person

Based on two adults sharing a
room

10% discount on the total
cost if three adults share a
room

3% surcharge applies on the
discounted total for credit card
payments

Booking independently

7 nights at the Hotel Du Lac
Based on 3 adults sharing a
room

€480 per person
Flights to Geneva
£312 per person

No charge for using a credit
card

The exchange rate is £1 = €1.33

Which offer gives the cheaper total cost?

‘You must show your working.

[6 marks]
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9 Ralf is training for a long-distance swim.
He records his times for 50 training swims of 800 metres.

Time, 7 (minutes) Frequency
140 <r < 145 2
145 <1 <150 5
150 < r <155 7
155 <1 <16.0 12
16.0 <1 < 165 16
165 <r <170 8

9 (a) Calculate an estimate of the mean time for the 50 swims.
[2 marks]

Answer minutes

9 (b) Explain how you can check if your answer is sensible.
[1 mark]
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(a)

o The World Health Organisation (WHO) collects data about life expectancy.

o The WHO estimates the average life expectancy at birth for a person born in a
particular country.

The data beIoM are for 193 countries.

Life expectancy Number of

at birth (/ years) countries
45 <1<50 12
50 < /<60 24
60< /<70 44
70<1<75 53
75<1<80 32
80</<85 28

The life expectancy at birth for a person in the UK is 77 years.
A newspaper headline said:

UK in top 40 countries for life expectancy

Use the given data to comment on the newspaper’s headline.
You may use the grid on the next page if you wish.
[4 marks]
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Question 4 continues on the next page
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The world’s biggest half-marathon, the Great North Run (GNR), is held annually.
The first race took place in 1981

The table below shows the times taken to complete the 2010 race by the 120 members of the
‘all GNR'’ club. These are the runners who have taken part every year since the race began.

The fastest runner had a time of 89 minutes.
The slowest runner had a time of 268 minutes.

Length of time, f minutes Number of runners
0<t<80 0

80<t<100 9

100 < t< 120 35

120 < t< 140 30

140 < t< 160 18

160 < t< 180 10

180 < ¢ < 200 8

200 < ¢ <280 10

2805t 0

The times of the ‘all-GNR'’ club runners were also recorded in 2005
The data for 2005 is shown as a box and whisker diagram below.

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

Number of minutes
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Compare the performance of the ‘all-GNR’ club runners in 2005 and 2010

You may use the grid on the next page if you wish.

[10 marks]
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Answer all questions in the spaces provided.

1 (a)

1 (b)

A maths exam has two papers.

This table shows the percentage marks for 19 students for Paper 2 of the exam.

Student A B [o3 D E F G H I J
Paper2mark | 65 80 65 84 70 | 8 71 75 51 70
Student K L M N o P Q| R S
Paper2mark | 50 81 90 57 | 76 99 | 67 81 92
Circle the words that describe this type of data.
[2 marks]
discrete qualitative continuous quantitative

The table below shows information about the percentage marks for the same 19

students on Paper 1

Lowest Lower
value quartile

Median Upp(_er
quartile value

Highest

Paper 1 45 70 73

83

920

Paper 2

Complete this table to show the information for Paper 2

[4 marks]
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1 (c) Draw box plots to represent the data for Paper 1 and Paper 2
[3 marks]

40 45 50 55 60 65 70 75 80 85 90 95 100
Percentage marks

1 (d) Compare the performance of the students on the two papers.
[3 marks]
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7 The histogram shows the distribution of the ages of members of a gym.

The members are all aged 15 or over but less than 70

Frequency
density

15 20 25 30 35 40 45 50 55 60 65 70
Age
There are 600 gym members in total.
The bar between 20 and 30 represents the 150 members aged 20 or over but less
than 30

The table shows the monthly membership fees for different age groups.

Age Monthly fee
Less than 21 £9
21to 64 £12
65 and over £9

Estimate the total amount of membership fees paid per month.
[4 marks]

Answer £
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7

7 (a)

100 children aged between 11 and 15 were asked to work out the amount of sugar they
consumed on a typical day.

The table shows the resullts.
Amou(r;tr;)';ssl)lgar, $ Frequency
0 <s<40 12
40 < 5 < 60 18
60 <5 <70 23
70 < s < 80 27
80 < s < 120 20

Draw a suitable frequency diagram to represent this information.
[4 marks]
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6 (a)

6 (b)

Sarah invests £2800 in a tax-free ISA which earns compound interest paid at a rate of

1.14% every 3 months.

The spreadsheet shows some information about her ISA.

A B o4 D
1 Starting amount (£) | Interest (£) | Final amount (£)
2 | First 3 months 2800.00 31.92 2831.92
3 | Second 3 months 2831.92

4 | Third 3 months

5 | Fourth 3 months

Circle the formula that is used in cell C2 to calculate the interest after the first 3-month

period.

=B2*1.14 =B2"0.114

Complete the spreadsheet.

=B2/1.14

[1 mark]

=B2*(1.14/100)

[2 marks]
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4 (b)

For the whole world, the WHO gives the mean life expectancy at birth as 68.5 years.
The table below shows the life expectancy at birth sorted by world region and gender.

Life expectancy at birth
Region Female Male
Africa 61.0 57.9
Americas 777 719
Eastern Mediterranean  |72.1 68.3
Europe 80.1 74.0
South-East Asia 722 68.2
Western Pacific 75.8 711

Compare the life expectancy by region and gender, commenting on any trends.
Compare the mean life expectancy given by WHO with the data in the table.

Consider whether region or gender has a greater effect on life expectancy.
[4 marks]
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The world’s biggest half-marathon, the Great North Run (GNR), is held annually.
The first race took place in 1981

The table below shows the times taken to complete the 2010 race by the 120 members of the
‘all GNR'’ club. These are the runners who have taken part every year since the race began.

The fastest runner had a time of 89 minutes.
The slowest runner had a time of 268 minutes.

Length of time, f minutes Number of runners
0<t<80 0

80<t<100 9

100 < t< 120 35

120 < t< 140 30

140 < t< 160 18

160 < t< 180 10

180 < ¢ < 200 8

200 < ¢ <280 10

2805t 0

The times of the ‘all-GNR'’ club runners were also recorded in 2005
The data for 2005 is shown as a box and whisker diagram below.

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

Number of minutes
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Compare the performance of the ‘all-GNR’ club runners in 2005 and 2010

You may use the grid on the next page if you wish.

110 marks]
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3 (a) A Healthy Living campaign encourages everyone to eat more fruit and vegetables.

Estimate the amount of fruit and vegetables an average person eats in a year.
State any assumptions you make.
You must show working to justify your answer.

[4 marks]

Answer

3 (b) Give one way you could improve the accuracy of your estimate.
[1 mark]
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7 The histogram shows the distribution of the ages of members of a gym.

The members are all aged 15 or over but less than 70

Frequency
density

15 20 25 30 35 40 45 50 55 60 65 70
Age
There are 600 gym members in total.
The bar between 20 and 30 represents the 150 members aged 20 or over but less
than 30

The table shows the monthly membership fees for different age groups.

Age Monthly fee
Less than 21 £9
21to 64 £12
65 and over £9

Estimate the total amount of membership fees paid per month.
[4 marks]

Answer £
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5 (a) Carin is investigating house prices in London.

Describe how she could collect data to use as her sample in her investigation.
[2 marks]

5 (b) Carin decides to use the data from her sample to estimate the average house price for
the rest of England.

Is this sensible?
Give a reason for your answer.
[1 mark]
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7 100 children aged between 11 and 15 were asked to work out the amount of sugar they
consumed on a typical day.

The table shows the resullts.
Amou(r;tr;)';ssl)lgar, $ Frequency
0 <s<40 12
40 < 5 < 60 18
60 <5 <70 23
70 < s < 80 27
80 < s < 120 20

7 (a) Draw a suitable frequency diagram to represent this information.
[4 marks]
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7(b)

The 100 children and their parents took part in a health project.
They were given information on how to reduce their sugar consumption.

One month later the children recorded their sugar consumption on a typical day.
The histogram shows the results.

3
25
2
Frequency
density 45

1

0.5

0
0O 10 20 30 40 50 60 70 80 90 100
Amount of sugar, grams

The recommended daily consumption of sugar for these children is 30g.
Has the health project affected the number of these children having more than the

recommended daily consumption of sugar?

Use the histogram to support your conclusion.
You must show your working.

[4 marks]
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9 Ralf is training for a long-distance swim.
He records his times for 50 training swims of 800 metres.

Time, 7 (minutes) Frequency
140 <r < 145 2
145 <1 <150 5
150 < r <155 7
155 <1 <16.0 12
16.0 <1 < 165 16
165 <r <170 8

9 (a) Calculate an estimate of the mean time for the 50 swims.
[2 marks]

Answer minutes

9 (b) Explain how you can check if your answer is sensible.
[1 mark]
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9 (c) Calculate an estimate of the standard deviation of the times for the 50 swims.
[2 marks]

Answer minutes

9 (d) A swimming coach helps with Ralf’s training for 6 weeks.
Here is some information about his 800-metre training swims after the coaching.

Mean time 14.2 minutes

Standard deviation 0.53 minutes

Compare his performance before and after the coaching.
Show working to support your answer.
[3 marks]
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10

10 (a)

Use Hotel Room Occupancy 2014 from the preliminary material.

James is opening a new hotel in York.

The hotel will have 35 bedrooms.
25 will be rooms with one double bed.
10 will be rooms with two single beds.

He expects the guests to stay for between 1 night and 7 nights.

The bed linen (duvet cover, sheet and pillowcases) is changed when the guest leaves
the hotel.

James will send all the bed linen to a laundry to be washed.

Laundry costs
Single duvet cover £2.20 each
Double duvet cover £2.75 each
Single sheet £1.10 each
Double sheet £1.65 each
Pillowcase 50p each

James will open the hotel in March.

Estimate his laundry costs for April.
Use the graph on the preliminary material to help you.
State any assumptions you make.
You must show your working.
[8 marks]
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10 (b)

Answer £

Explain how your answer may have been affected by an assumption you made.

[1 mark]

END OF QUESTIONS
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4

(c)

Estimate how far a person is likely to walk in their lifetime.

Show details of your assumptions and calculations.

[6 marks]

Answer

Turn over for the next question
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Hotel Room Occupancy 2014

The England Occupancy Survey, by Visit England, has shown that hotel room occupancy rates
across England in 2014 remained flat at 73% of rooms occupied, showing no growth from the
previous year. Cities and large towns reported the highest room occupancy rates, at 78% on
average, compared to 61% occupancy in coastal destinations and 58% in rural areas.

Current forecasts predict a 1.6% growth in these figures in 2015, but only a 0.6% growth in 2016
Some popular tourist destinations show higher figures than the average.

For example

The graph shows the figures for York in 2014

100

90

Percentage

occupancy 80

70

60

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
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9 Ralf is training for a long-distance swim.
He records his times for 50 training swims of 800 metres.

Time, 7 (minutes) Frequency
140 <1< 145 2
145 <1 <150 5
150 < r <155 7
155 <1 <16.0 12
16.0 <1 < 165 16
165 <r <170 8

9 (a) Calculate an estimate of the mean time for the 50 swims.
[2 marks]

Answer minutes

9 (b) Explain how you can check if your answer is sensible.
[1 mark]
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9 (c) Calculate an estimate of the standard deviation of the times for the 50 swims.
[2 marks]

Answer minutes

9 (d) A swimming coach helps with Ralf’s training for 6 weeks.
Here is some information about his 800-metre training swims after the coaching.

Mean time 14.2 minutes

Standard deviation 0.53 minutes

Compare his performance before and after the coaching.
Show working to support your answer.
[3 marks]
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7 (b) You may use Waste on pages 4 and 5 of the Preliminary Material.

In recent years people have been encouraged to recycle where possible.
However, if waste cannot be recycled it is put into a landfill site.

«  Anew landfill site is to be built for a small town.
- The site will have a hole in the ground and the town’s waste will be put into the hole.
- The site needs to be used for a minimum of 15 years.





