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Instructions

· Use black ink or ball-point pen. 

· Fill in the boxes at the top of this page with your name,
centre number and candidate number. 

· Answer all questions. 

· Answer the questions in the spaces provided

– there may be more space than you need. 

· Calculators must not be used.

Information

· The total mark for this paper is 100 

· The marks for each question are shown in brackets
– use this as a guide as to how much time to spend on each question. 

· Questions labelled with an asterisk (*) are ones where the quality of your 
written communication will be assessed.

Advice

· Read each question carefully before you start to answer it. 

· Keep an eye on the time.

· Try to answer every question. 

· Check your answers if you have time at the end.
Suggested Grade Boundaries (for guidance only)

	A*
	A
	B
	C
	D

	97
	83
	63
	42
	24


GCSE Mathematics 1MA0

Formulae: Higher Tier

You must not write on this formulae page.

Anything you write on this formulae page will gain NO credit.

Volume of prism = area of cross section × length
Area of trapezium = 
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(a + b)h
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Volume of sphere 
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πr3 
Volume of cone 
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πr2h

Surface area of sphere = 4πr2 
Curved surface area of cone = πrl
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In any triangle ABC 
The Quadratic Equation



The solutions of ax2+ bx + c = 0



where a ≠ 0, are given by



x = 
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Sine Rule  
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Cosine Rule  a2 = b2+ c2– 2bc cos A

Area of triangle = 
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ab sin C

Answer ALL questions.

Write your answers in the spaces provided.

You must write down all stages in your working.

You must NOT use a calculator.

1. 
(a)
Simplify 
2a + 3b – a – b

.....................................

(2)
(b)
Expand 
4(2m – 3n)

.....................................

(1)
(Total 3 marks)
___________________________________________________________________________

2. 
Harriet reads eight books.

For each book she recorded the number of pages and the time she takes to read it.

The scatter graph shows information about her results.

[image: image12.emf] 

(a)
Describe the relationship between the number of pages in a book and the time Harriet takes to read it.

......................................................................................................................................................

(1)

Harriet reads another book.

The book has 150 pages.

(b) 
Estimate the time it takes Harriet to read it.

........................... hours

(2)

(Total 3 marks)
___________________________________________________________________________

3. 
Paula wants to find out how much money people spend buying CDs.

She uses this question on a questionnaire.

	How much money do you spend buying CDs?

( £10 – £30     ( £30 – £50     ( £50 – £70     ( more than £70


(a) 
Write down two things wrong with this question.


1 ............................................................................................................................................

...............................................................................................................................................

2 ............................................................................................................................................

...............................................................................................................................................
 (2)

Paula asks 100 people in a CD store to do her questionnaire.

(b)
Her sample is biased.


Explain why.


...............................................................................................................................................

...............................................................................................................................................
 (1)

(Total 3 marks)
___________________________________________________________________________

4. 
(a)
Simplify
4y + 2x – 3 + 3x + 8
..........................................

(2)

(b)
Factorise fully
9x2 – 6xy
..........................................

(2)

(c)
Expand
4(x + 2)
..........................................

(1)

(d)
Expand and simplify
(x – 5)(x + 3)
..........................................

(2)

(Total 7 marks)
___________________________________________________________________________

5. 
Here are the weights in grams, to the nearest gram, of 15 eggs.


33 
46 
41 
54 
51


38 
60 
44 
55 
51


62 
55 
52 
37 
63

(a) 
Complete the ordered stem and leaf diagram to show this information.


You must include a key.

[image: image13.emf]
(3)

Meg is going to pick at random one of the eggs.

(b) 
Work out the probability that this egg will have a weight of more than 45 grams.

...........................................

(2)

 (Total 5 marks)


6.

[image: image14.emf]
There are 1
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1

 litres of juice in a jug.

Lisa is going to pour the juice into some glasses.

She will fill each glass with 175 ml of juice.

Work out the greatest number of glasses she can fill.

.....................................
(Total 4 marks)
___________________________________________________________________________

7.
(a)
Simplify
5x + 4y + x – 7y
............................................

(2)


(b)
Solve
7(x + 2) = 7

............................................

(2)

(Total 4 marks)
___________________________________________________________________________

8. 
On the grid draw the graph of x + y = 4 for values of x from −2 to 5
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 (Total 3 marks)
___________________________________________________________________________

9. 
The diagram shows a prism.

[image: image17.emf]
Work out the volume of the prism.

...................................................cm3
(Total 3 marks)
___________________________________________________________________________

10. 
Here is a map.

The map shows two towns, Burford and Hightown.

[image: image18.emf]
Scale: 1 cm represents 10 km

A company is going to build a warehouse.

The warehouse will be less than 30 km from Burford and less than 50 km from Hightown.

Shade the region on the map where the company can build the warehouse.

(Total 3 marks)
___________________________________________________________________________

11.
Greg sells car insurance and home insurance.

The table shows the cost of these insurances.

	Insurance
	car insurance
	home insurance

	Cost
	£200
	£350


Each month Greg earns






£530 basic pay






5% of the cost of all the car insurance he sells





     and 
10% of the cost of all the home insurance he sells

In May Greg sold






6 car insurances





    and 
4 home insurances

Work out the total amount of money Greg earned in May.

£ ....................................

(Total 5 marks)
___________________________________________________________________________

12.
(a)
Factorise
3e2 + 5e
..........................................

(1)

(b)
Solve 7(k – 3) = 3k – 5
k = ..........................................

(3)
(c)
Expand and simplify (2x + 3)(x – 8)
..........................................

(2)

(d)
Solve
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2

4

f

-

=


f = ..........................................

(3)

 (Total 9 marks)
___________________________________________________________________________

*13. 
Talil is going to make some concrete mix.

He needs to mix cement, sand and gravel in the ratio 1 : 3 : 5 by weight.

Talil wants to make 180 kg of concrete mix.

Talil has


15 kg of cement


85 kg of sand


100 kg of gravel

Does Talil have enough cement, sand and gravel to make the concrete mix?

(Total 4 marks)
___________________________________________________________________________

14. 
The grouped frequency table shows information about the weekly wages of 80 factory workers.

	Weekly wage (£x)
	Cumulative

Frequency

	100 < x ( 200
	8

	200 < x ( 300
	15

	300 < x ( 400
	30

	400 < x ( 500
	17

	500 < x ( 600
	7

	600 < x ( 700
	3


(a)
Complete the cumulative frequency table.

	Weekly wage (£x)
	Cumulative

Frequency

	100 < x ( 200
	

	100 < x ( 300
	

	100 < x ( 400
	

	100 < x ( 500
	

	100 < x ( 600
	

	100 < x ( 700
	


(1)

(b) 
On the grid opposite, draw a cumulative frequency graph for your table.

(2)

(c) 
Use your graph to find an estimate for the interquartile range.

£ ........................................

(2)

(d) 
Use your graph to find an estimate for the number of workers with a weekly wage of more than £530

........................................

(2)
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(Total 7 marks)
___________________________________________________________________________

15. 
(a)
Expand x(x + 2)

..........................................

(2)

(b)
Expand and simplify (x + 3)(x – 4)

....................................................................

(2)

(c)
Factorise completely 2y2 – 4y

.....................................

(2)

(d)
Factorise x2 – 9

.....................................

(1)

 (Total 7 marks)
___________________________________________________________________________

16. 
All the students in Mathstown school had a test.

The lowest mark was 18

The highest mark was 86

The median was 57

The lower quartile was 32

The interquartile range was 38

On the grid, draw a box plot to show this information.
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(Total 3 marks)
___________________________________________________________________________

17. 
Use ruler and compasses to construct the perpendicular bisector of the line AB.

You must show all your construction lines.

[image: image22.emf]
(Total 2 marks)
___________________________________________________________________________

18. 
The table shows information about the time, m minutes, it takes to show each of 120 films.

	Time (m minutes)
	Frequency

	 70 < m ( 80
	4

	 80 < m ( 90
	12

	  90 < m ( 100
	34

	100 < m ( 110
	32

	110 < m ( 120
	26

	120 < m ( 130
	12


(a) 
Write down the modal class interval.

.....................................

(1)

(b)
 Complete the cumulative frequency table.

	Time (m minutes)
	Cumulative Frequency

	70 < m ( 80
	4

	70 < m ( 90
	

	 70 < m ( 100
	

	70 < m ( 110
	

	70 < m ( 120
	

	70 < m ( 130
	


 (1)

(c) 
On the grid, draw a cumulative frequency graph for your cumulative frequency table.

[image: image23.emf] (2)

(d)
Use your graph to find an estimate for the median.

..................................... minutes

(1)

(Total 5 marks)
___________________________________________________________________________

19.
(a)
Complete the table of values for y = 
[image: image24.wmf]4

x


	x
	0.5
	1
	2
	4
	5
	8

	y
	
	4
	2
	
	
	


(2)
(b)
On the grid, draw the graph of y = 
[image: image25.wmf]4

x

 for 0.5 ≤ x ≤ 8

[image: image26.emf]
(2)

(Total 4 marks)
___________________________________________________________________________

20. 
(a)
 (i)
Factorise 
x2 – 12x + 27

....................................................................


(ii)
Solve the equation 
x2 – 12x + 27 = 0

....................................................................

(3)

(b) 
Factorise y2 – 100

....................................................................

(1)

(Total 4 marks)
___________________________________________________________________________

21.
Expand (1 + 
[image: image27.wmf]2

)(3 − 
[image: image28.wmf]2

)

Give your answer in the form a + 
[image: image29.wmf]2

b

 where a and b are integers.
..........................................

(Total 2 marks)
___________________________________________________________________________

22.

[image: image30.emf]
In the diagram, O is the centre of the circle.

A and C are points on the circumference of the circle.

BCO is a straight line.

BA is a tangent to the circle.

AB = 8 cm.

OA = 6 cm.

(a)
Explain why angle OAB is a right angle.


...............................................................................................................................................

...............................................................................................................................................
(1)

(b) 
Work out the length of BC.

................................cm

(3)

(Total 4 marks)
___________________________________________________________________________

23. 
A straight line passes through (0, –2) and (3, 10).


Find the equation of the straight line.

[image: image31.emf]
.....................................

(Total 3 marks)

___________________________________________________________________________

24.
Bill works for a computer service centre.
The table shows some information about the length of time, t minutes, of the phone calls 
Bill had.

	Time (t minutes)
	0 < t ≤ 10
	10 < t ≤ 15
	15 < t ≤ 20
	20 < t ≤ 30
	30 < t ≤ 45

	Number of calls
	12
	15
	13
	18
	3


On the grid, draw a histogram to show this information.
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(Total 3 marks)
TOTAL FOR PAPER IS 100 MARKS
	1
	(a)
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	2
	M1 for 2a – a (=a) or 3b – b (=2b)

A1 for a + 2b or 1a + 2b


	
	(b)
	
	8m – 12n
	1
	B1 cao




	2
	(a)
	
	Positive correlation
	1
	B1 for positive correlation or as the number of pages increases the time taken increases or the longer the book the more time it takes to read oe



	
	(b)
	
	7.5
	2
	M1 for line of best fit drawn between (50, 2) and (50, 4) and (200, 9) and (200, 11)

A1 for 6.5 – 8.5




	3
	(a)
	
	2 reasons
	2
	B2 for 2 different  reasons from given examples
(B1 for 1 reason from given examples)


eg No time frame
eg No box for less than £10 accept no box for zero or none or £0
eg Overlapping intervals or boxes or £30 and/ or £50 in two boxes



	
	(b)
	
	1 reason
	1
	C1 for reason  why the sample is biased eg  

· they are only in the CD store, 

· the people in the store are more likely to buy CDs 
· she needs to ask people outside the store oe




	4
	(a)
	
	4y + 5x + 5
	2
	M1 5x or 5 seen

A1 cao



	
	(b)
	
	3x(3x – 2y)
	2
	B2 for 3x(3x – 2y)

(B1 for x(9x – 6y) or 3(3x2– 2xy) or 3x(ax – by) where a and b are integers not equal to zero)



	
	(c)
	
	4x + 8
	1
	B1 cao



	
	(d)
	
	x2 – 2x – 15
	2
	M1 for 4 terms correct with or without signs or 3 out of no more than 4 terms correct with correct signs 

A1 cao




[image: image34.emf]
	6
	
	1500 ÷ 175 = 
[image: image35.wmf]4

8

7


	8
	4
	B1 1500 or 0.175
M1 ‘1500’ ÷ 175 oe
M1 evidence of correct method to evaluate ‘1500’÷175 eg. can be implied by a division sum or a cancelled down fraction 

A1 8 cao           




	7


	(a)
	
	6x – 3y
	2
	M1 for an attempt to combine terms in x or terms in y correctly
eg 5x + x(= 6x), 4y – 7y(= – 3y)
A1 for 6x – 3y oe



	
	(b)
	7x + 14 = 7      or    x + 2 = 1

7x = –7
	x = –1
	2
	M1 for correctly expanding the bracket or an attempt to divide both sides by 7 e.g. 7x +14 or x + 2 = 7 ÷ 7 oe
A1 cao




	8
	
	(−2, 6) (−1, 5) (0, 4) (1, 3) (2, 2)

(3, 1) (4, 0), (5, − 1)
	Line drawn
	3
	(Table of values)

M1 for at least 2 correct attempts to find points by substituting values of x 
M1 ft for plotting at least 2 of their points (any points plotted from their table must be correct) 

A1 for correct line between x = -2 and x = 5




	9
	
	
	380
	3
	M1    for 4×7 + 5×2 (=38) or 9×2 + 5×4 (=38) or 4×7×10 or 

         (7×9 − 5×5)  or 5×2×10 (=100) or 9×2×10 (=180)  

          or 5×4×10 (=200)  or 9×7×10  (=630) or 5×5×10 (=250)

M1    (dep) for ‘38’×10 or 380 or 4×7×10 + 5×2×10

          or 9×2×10 + 5×4×10 or ×10

A1    cao




	10
	
	
	Region shaded
	3
	B1    for circle arc of radius 3cm (± 2mm) centre Burford

B1    for circle arc of radius 5 cm (± 2mm) centre Hightown

B1    for overlapping regions of  circle arcs  shaded


	11
	
	
	730
	5
	M1 for  
[image: image36.wmf]5

200

100

´

 ( = 10) oe  

M1 for 
[image: image37.wmf]10

350

100

´

 ( = 35)  oe

M1 for 6 × ‘10’  or  4 × ‘35’ 

M1 (dep on M1 earned for a correct method for a percentage calculation) for “60” + “140”+ 530 

A1 cao


	12
	(a)
	
	e(3e + 5)
	1
	B1 for e(3e + 5)



	
	(b)
	
	4
	3
	M1 for intention to expand brackets, eg 7k – 21 or division of all terms on RHS by 7 as first step, eg [image: image39.png]



M1 for correct method to isolate terms in k in an equation

A1 cao



	
	(c)
	
	2x2 −13x −24
	2
	M1 for 4 terms correct ignoring signs or 3 out of no more than 4 terms correct

A1 cao



	
	(d)
	
	
[image: image40.wmf]1

3

-

 
	3
	M1 for clear intention to multiply both sides by 4 or split into individual fractions on LHS

M1 for correct method to isolate term in f in an equation, ft from equations of form a + bf = c, where a, b, c ≠ 0

A1 cao


	13*


	
	180÷9×1:180÷9×3:180÷9×5

=20:60:100

Not enough cement

(but enough sand and enough gravel)


	No + reason
	4
	M1    for 180 ÷ (1+3+5)  ( = 20) or 3 multiples of 1: 3: 5

M1    for 1×”20” or 3×”20” or 5×”20” or 20 seen or 60 seen or 100 seen

A1    for (Cement =) 20, (Sand =) 60, (Gravel) = 100

C1     ft (provided both Ms awarded) for not enough cement oe




	14
	(a)


	
	8, 23, 53,

70, 77, 80
	1


	B1   cao



	
	(b)
	
	graph


	2


	M1 ft from their table for at least  5 points plotted correctly at the ends 

of the intervals provided table values are cumulative, condoning one arithmetic error
A1 cao for correct graph with points joined by curve or straight line segments


[SC B1 if the shape of the graph is correct and 5 points of their points are not at the ends but consistently within each interval and joined.]



	
	(c)


	Readings at 60 and 20

420 to 440  –  280 to 295 
	120 – 160


	2
	M1 (dep on cf graph) for use of either cf = 20 or cf = 60 
A1 ft from a cf graph



	
	(d)


	80 – 71 to 74 


	6 – 9


	2


	M1 (dep on cf graph) for evidence of reading off the cf axis from £530  0n the wages axis (could be the answer)

A1ft for   6 - 9




	15
	(a)
	
	x2 + 2x
	2
	M1 for x × x + x × 2 or two terms including 

 x × x =( x²) or x  × 2 =(2x)

A1 for x² + 2x


	
	(b)
	x2 + 3x − 4x − 12
	x2 − x − 12
	2
	M1 for all 4 terms correct ignoring signs or 3 out of 4 terms correct from x2 , 3x,  −4x,  −12

A1 for x2 − x – 12 (accept x2 −1x – 12)



	
	(c)
	
	2y(y – 2)
	2
	B2 cao

(B1 for y(2y – 4) or 2(y2 – 2y) or 2y(y – ...)) or (2y + 0)(y – 2) or 2y(y + 2)



	
	(d)
	
	(x – 3)(x + 3)
	1
	B1 oe




	16
	
	
	Correct box plot
	3
	M1 for 32 + 38 (=70) or UQ as 70, may be stated or plotted in a diagram

M1 for at least 3 correctly plotted points 

(min 18, LQ 32, median 57, UQ ‘70’, max 86) with box or whiskers drawn in
A1 cao



	17
	
	
	
	Correct construction
	2
	M1 for two pairs of correct intersecting arcs (may both be on the same side of AB)
A1 for correct perpendicular bisector
(SC. B1 for line within guidelines if no marks awarded)




	18
	(a)
	
	90 < m ≤ 100
	1


	B1 cao



	
	(b)
	
	(4), 16, 50, 82, 108, 120
	1


	B1 cao



	
	(c)
	
	Cumulative frequency graph
	2


	B2 ft for “all 6 points” plotted and drawn correctly as a cf graph

(B1 ft for 5 or 6 points plotted correctly (±  0.5 sq) at the end of intervals dep on sensible table (condone one addition error)

SC B1 if 5 or 6 points plotted not at ends but consistent within each interval and joined.



	
	(d)
	
	103
	1


	B1 for 101 – 105 otherwise ft their cf graph




	20


	(a)(i)
	
	(x – 9)(x – 3)


	3


	M1 for (x ± 9)(x ± 3)

A1 for (x – 9)(x – 3)



	
	(ii)
	
	x = 9 ,  x = 3
	
	B1 cao



	
	(b)
	
	(y + 10)(y –10)
	1
	B1 for  (y + 10)(y –10)


	21
	
	[image: image41.png]3-VZ+3VZ-V2v2




	1 + 2
[image: image42.wmf]2

 
	2
	M1 for 4 terms correct ignoring signs or 3 out of no more than 4 terms correct

A1 cao




	22
	
	(a)


	
	Reason
	1
	B1 for angle between a tangent and a radius is a right angle (or 90o)



	
	
	(b)
	8² + 6²

[image: image43.wmf]100


10 − 6


	4
	3
	M1 for √(8² + 6²)
A1 for 10
A1 cao




[image: image44.emf]
	24
	
	12 ÷ 10 = 1.2

15 ÷ 5 = 3

13 ÷ 5 = 2.6

18 ÷ 10 = 1.8 

3 ÷ 15 = 0.2 
	Histogram


	3
	B3 for fully correct histogram

(B2 for 4 correct blocks)

(B1 for 3 correct blocks)

 (If B0, SC B1 for correct key eg 1cm2 = 2 (calls)

Or frequency ÷ class interval for at least 3 frequencies)




Examiner report: Bronze 3

Question 1

In part (a) the negative signs within the question were often used incorrectly. Careless arithmetic was another cause for the wrong answer to be produced. The correct answer of a + 2b was, at times, simplified incorrectly causing the loss of a mark. 

More success was evident in the expansion in part (b).

Question 2

Though this is a well understood topic a surprising number of candidates (15%) did not manage to link the number of pages to the time taken to read them with a simple description. The mark for part (a) could have been achieved by writing positive correlation or for saying the more pages the longer the time. Many candidates just stated ‘positive’ or positive relationship or tried to explain the number of pages she read in an hour and these scored no marks. Several also mentioned direct proportion which gained no marks by itself but was not penalised if it appeared in conjunction with a correct response. 

Part (b) was very well answered with 94% of candidates gaining both marks. A further 1.5% gained one mark for drawing a viable line of best fit if their estimate fell outside the range 6.5 to 8.5 inclusive.
Question 3

Questions on questionnaires are usually well answered and this was certainly the case here. Full marks were obtained by two thirds of candidates with very few scoring no marks.

Many candidates did not understand the concept of a biased sample, which resulted in a large range of incorrect responses relating back to the question, rather than the people being asked the question, or even commenting on the sample size.
Question 4

In part (a) most candidates gained at least one mark for collecting either the x terms or the numbers correctly and many gave fully correct answers. Errors were often due to candidates failing to deal correctly with the –3 and the +8. 4y + 5x – 11 and 4y + 5x + 11 were common incorrect answers.

Part (b) was generally well attempted. Many candidates managed to identify a common factor. Some gave a partial factorisation, x(9x – 6y) or 3(3x2 – 2xy), as the final answer and others made errors inside the bracket.  Incorrect answers included 3x(3x + 2y),  3x(x – 2y) and 3x(3x – 2xy). Some candidates attempted to factorise using two brackets.

In part (c) the vast majority of candidates were able to expand 4(x + 2) correctly. A few incorrect answers of 4x + 2 or 4x + 6 were seen. 

The majority of candidates in part (d) were able to gain at least one mark by expanding the brackets to give four terms and many went on to give the correct answer. Sign errors were frequently made in the four terms and some candidates added the –5 and the +3 instead of multiplying. Errors often occurred in the collecting of the x terms.
Question 5

Part (a) was generally well answered. Most candidates gave a sensible key and the data was generally put in the correct positions with only a few missing out one value. It is always a sensible idea to count the number of leaves when the diagram is drawn to see that it tallies with the number of values given. Most candidates went on to give a correct fraction for the answer to (b) although some gave the answer as a ratio for which they lost a mark.
Question 6

Many candidates were able to score full marks on this question. The majority knew that 1.5 litres is equivalent to 1500 ml. From here, repeated addition or subtraction were more popular methods than division although arithmetical errors often meant that the final answer was given as 7 or 9 rather than 8. Very few candidates used the efficient method of taking the fraction 
[image: image45.wmf]175

1500


 and then cancelling it down to  then 8
[image: image48.wmf]7

4

.
Question 7
It was disappointing that a third of Higher Tier candidates could not gain full marks for collecting like terms in part (a) of this question and that 8% scored no marks at all. The most common errors seen were + 3y or 6x + − 3y or collecting x + 5x as 5x2 or 4y − y as 4.
The performance in solving an equation in part (b) was a little better with a quarter scoring one mark for expanding the bracket and about a half gaining full marks for the correct solution, although some were not able to complete the division correctly and gave an answer of 1 or 
[image: image49.wmf]7

-7

. A few gave the answer embedded in the equation and were penalised.
Question 8

The usual error of forgetting to join plotted points with a straight line was once more in evidence. A significant number of candidates plotted all the correct points for the given range of x but then failed to draw a straight line through these to complete their graph. Some candidates were able to draw the graph correctly for positive values for x but then had the wrong points in the second quadrant. Candidates should be encouraged to draw up a table of values for this type of unstructured questions. Lines should also be drawn for the full range of x specified in the question.

Question 9

Those candidates who calculated areas in order to find a surface area did not receive any marks. Equally, there was a significant minority of candidates who attempted to find the perimeter of the cross section and then multiplied by 10. There were many incorrect divisions of the cross-sectional area, the most common being (9 × 2 + 7 × 4). Poor arithmetic affected even the simplest calculation: 9 – 4 was not uncommonly stated as 4. However, having said this, the majority of candidates gained full marks.

Question 10

This was usually answered well, by those with the correct equipment. Common errors included drawing the circles with an incorrect radius, and failing to indicate the region by shading. There were some candidates who drew alternative lines, or attempted to shade a region without drawing arcs. These attempts did not usually receive any credit.
Question 11

This question was well understood and about half the candidates gained all 5 marks for a fully correct solution. A small percentage of candidates failed to score any marks at all, with the modal mark of 3 being gained by candidates who correctly carried out percentage calculations and established £60 and £140 as the commission. Interestingly, many candidates then subtracted these from the basic pay or added them to or subtracted them from £1200, £1400 or £2600 (the total cost of the insurances).
Question 12

Part (a) was done quite well. Many students were able to factorise the given expression correctly. Common incorrect answers here were 8e2, 8e3, and 3e(e + 5). A significant number of students gave their answer in the form 1e(e + 5), which was accepted. 

In part (b), many students were able to expand the brackets correctly, but relatively few could then go on to solve the equation correctly. Frequently students did not show all the stages in their working by writing down a correct process on both sides of an equation, e.g. 7k – 21 + 21 = 3k – 5 + 21. A common error here was to expand 7(k – 3) as 7k – 3.
In part (c), many students were able to score at least 1 mark for starting to expand the brackets. Often these expansions contained sign or algebraic errors, eg 2x × x worked out as 3x and +3 × –8 worked out as –5. A significant number of students having obtained a correct 4 term expression went on to simplify this incorrectly, e.g. 2x2 – 16x +3x – 24 incorrectly simplified to 2x2 – 19x – 24.
In part (d), many students were able to write down a correct first stage in solving the algebraic equation, usually by multiplying both side if the equation by 4. A significant number of these were then unable to solve the resulting linear equation, often making a sign error in the calculation, eg 7 – 3f = 8 incorrectly simplified to 3f = 1; or by writing the final answer in an incorrect form, e.g 
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Question 13

This was a good differentiator. There were some good attempts at the question, but all too often candidates lost themselves in random calculations, frequently confusing what they wanted with how much they had. Most tackled the question by dividing 180 by 9, then arriving at the amounts 20, 60, 100 though, for some, poor arithmetic of 1 + 3 + 5 = 8 spoilt their solution. It was disappointing when a minority then gave the wrong conclusion, believing these were the amounts that Talil actually had. A number of candidates divided the sum of the quantities Talil had (200 kg) by 9; there were also some issues in adding the parts of the ratio, with answers of 6 and 8 being used.
Question 14

Questions on cumulative frequency graphs are regularly represented on our papers and this question was a well-tried example. Surprisingly, about a quarter of candidates scored no marks in part (a) because they could not work out the cumulative frequencies; a smaller percentage scored 1 mark in part (b) because they did not draw a correct cumulative frequency curve from their table, with many plotting the points correctly and drawing a line of best fit.

Most candidates were able to read some information from their cumulative frequency curves but only 15% gave a fully correct solution to this standard question. A significant number gave the median as their answer in part (c) and many of the candidates who correctly read from the curve in part (d) then failed to subtract from 80.
Question 15

This question was not done well. In part (a), few candidates could both measure the distance between Church and Castle accurately and use the scale of the map to find the real distance. A very common incorrect answer was 82 000. The conversion between metric units continues to be a problem for many candidates. The statement of a correct conversion factor, such as 1m = 100cm, was comparatively rare, as was a correct answer in the required range. It was not uncommon to see the incorrect calculation 8.2 ( 10000 = 802000. In part (b), only the best candidates were able to find the bearing of the castle from the church. Common incorrect answers here were 50, 310 and 230, showing, perhaps, the full range of misconceptions surrounding this topic.

This question tested various algebraic techniques:- expanding a single bracket, with a success rate of 84% for 2 marks and 9% for 1 mark; a common error was to write x² + 2; expanding two linear brackets, with a success rate of 55% for 2 marks and 23% for 1 mark. Most candidates were able to find 4 terms but some made errors with signs. Students should be encouraged to write out the complete expansion before simplifying.

Factorising an algebraic expression of the form ax² + bx , with a success rate of 52% for 2 marks and 16% for 1 mark. Many candidates only partially factorised the expression thus losing a mark

Factorising the difference of two squares with a success rate of 37% for 1 mark. Candidates either knew the factors of the difference of two squares or had completely incorrect answers; several thought that there were no factors at all.

Question 16

A significant number of candidates failed to realise that they had to use the values given in the question to work out the upper quartile and attempted to draw a box plot with the given values. Other than this there were occasionally errors in plotting with 32 plotted at 34 being the most common.

Question 17

Many accurate constructions were seen. Students who failed to pick up on the word ‘construction’ frequently scored a mark for drawing in a perpendicular bisector. A number of candidates just drew one pair of arcs rather than the two needed for a construction.

Question 18

This question was well understood with 70% gaining the mark for selecting the correct modal class and 80% gaining the mark for completing the cumulative frequency table correctly. In part (c) the cumulative frequency curve was drawn correctly by 60% of candidates whilst a further 21% gaining one mark for an incorrect plot or for plotting the curve at the wrong point of the class interval or plotted the points but failed to join them up. In part (d) 18% of candidates gained the mark for finding an estimate for the median from their cumulative frequency graph. This was too often done by eye rather than reading from the graph. Those who did use the graph often misread the horizontal scale and gave 106 as their answer.

Question 19

In part (a), many students were able to score at least 1 mark for working out 2 or more values in the table. Common errors were to work out 4 ÷ 0.5 as 2 and/or 4 ÷ 8 as 2. 

In part (b), most students, having scored at least 1 mark in part (a), were then able to score a mark for correctly plotting 5 or 6 points from their table. A common error here was to join the points with straight line segments rather than with a smooth curve.
Question 20

It was disappointing to see that less than a quarter of candidates could factorise a three-term quadratic expression correctly and then solve the associated quadratic equation. However, some managed to factorise correctly and about the same number were able to give a solution where the 3 and 9 in the factors had the incorrect signs.

A surprising number of candidates did not realise that part (ii) followed on from 
part (i) and gave a solution involving the quadratic formula. In part (b) only a quarter of candidates were able to correctly factorise a quadratic expression where the terms were the difference of two squares (a popular question to include on a Higher Tier paper).
Question 21

Few students scored full marks in this question but many scored 1 mark. Most of these students were able to expand the brackets to obtain 4 terms, but many made errors in dealing with the surds or with the signs. Common errors here were 
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Question 22

Most candidates made an attempt at giving a reason in part (a), successful candidates mentioned both the tangent and radius. The most common error was to omit the radius and give an incorrect reason along the lines of ‘where the tangent touches a circle the angle is 90o’ Many candidates were able to attempt part (b) with the majority of these working out the length of OB. Some candidates just stopped here, either not realising that they had to subtract the radius or not reading the question properly. Again, a number of candidates were hindered by their poor arithmetic with the answer to 62 + 82 given incorrectly on a number of occasions.

Question 23

This question was poorly answered with only a small number of candidates understanding the concept of y = mx + c. Very few successfully used the diagram to find the correct gradient and often algebraic attempts were littered with errors from incorrect arithmetic of negative integers. Answers of y = 
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x – 2  and y = 3x – 2 were two of the more informed attempts. 
Question 24

More able candidates often scored full marks on this question. Responses were often either fully correct or fully incorrect. Less able candidates drew diagrams with the heights of the bars proportional to the frequencies. A small proportion of candidates who were unable to produce a diagram deserving of any marks were awarded one mark for working out at least three frequency densities. Where part marks were scored for a diagram, errors seen often involved the bar representing the final class interval.
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	Mean score for students achieving Grade:

	Spec
	Paper
	Session
YYMM
	Question
	Mean score
	Max score
	Mean
%
	ALL
	A*
	A
	% A
	B
	C
	% C
	D
	E

	1380
	1H
	1203
	Q01
	2.50
	3
	83
	2.50
	2.95
	2.90
	96.7
	2.77
	2.45
	81.7
	1.93
	1.49

	1380
	1H
	1106
	Q02
	2.75
	3
	92
	2.75
	2.93
	2.89
	96.3
	2.83
	2.66
	88.7
	2.38
	2.02

	1MA0
	1H
	1303
	Q03
	2.48
	3
	83
	2.48
	2.89
	2.82
	94.0
	2.71
	2.51
	83.7
	2.13
	1.51

	1MA0
	1H
	1311
	Q04
	5.10
	7
	71
	5.10
	6.92
	6.77
	96.7
	6.28
	5.01
	71.6
	3.21
	1.64

	1380
	1H
	911
	Q05
	3.98
	5
	80
	3.98
	4.91
	4.74
	94.8
	4.44
	3.85
	77.0
	2.96
	1.92

	1380
	1H
	1203
	Q06
	2.92
	4
	73
	2.92
	3.82
	3.59
	89.8
	3.31
	2.82
	70.5
	2.03
	1.35

	1MA0
	1H
	1303
	Q07
	2.84
	4
	71
	2.84
	3.94
	3.84
	96.0
	3.57
	2.75
	68.8
	1.84
	1.15

	1380
	1H
	1011
	Q08
	1.65
	3
	55
	1.65
	2.97
	2.81
	93.7
	2.22
	1.26
	42.0
	0.43
	0.15

	1MA0
	1H
	1211
	Q09
	1.32
	3
	44
	1.32
	2.90
	2.75
	91.7
	2.32
	1.14
	38.0
	0.29
	0.07

	1MA0
	1H
	1211
	Q10
	1.18
	3
	39
	1.18
	2.97
	2.77
	92.3
	2.09
	0.92
	30.7
	0.23
	0.06

	1MA0
	1H
	1303
	Q11
	3.60
	5
	72
	3.60
	4.85
	4.63
	92.6
	4.34
	3.70
	74.0
	2.42
	1.08

	1MA0
	1H
	1411
	Q12
	3.12
	9
	35
	3.12
	8.74
	8.29
	92.1
	6.61
	3.45
	38.3
	1.47
	0.56

	1MA0
	1H
	1211
	Q13
	1.76
	4
	44
	1.76
	3.77
	3.45
	86.3
	2.78
	1.60
	40.0
	0.61
	0.16

	1MA0
	1H
	1303
	Q14
	3.45
	7
	49
	3.45
	6.64
	5.91
	84.4
	4.70
	3.10
	44.3
	1.59
	0.54

	1380
	1H
	1106
	Q15
	4.68
	7
	67
	4.68
	6.86
	6.31
	90.1
	5.16
	3.36
	48.0
	1.67
	0.80

	1380
	1H
	1203
	Q16
	1.56
	3
	52
	1.56
	2.86
	2.57
	85.7
	2.04
	1.17
	39.0
	0.54
	0.28

	1380
	1H
	1011
	Q17
	0.97
	2
	49
	0.97
	1.87
	1.62
	81.0
	1.21
	0.73
	36.5
	0.38
	0.20

	1380
	1H
	1106
	Q18
	3.28
	5
	66
	3.28
	4.75
	4.30
	86.0
	3.56
	2.53
	50.6
	1.27
	0.55

	1MA0
	1H
	1411
	Q19
	1.00
	4
	25
	1.00
	3.86
	3.52
	88.0
	2.58
	1.04
	26.0
	0.26
	0.07

	1MA0
	1H
	1303
	Q20
	1.26
	4
	32
	1.26
	3.82
	3.28
	82.0
	2.10
	0.72
	18.0
	0.16
	0.03

	1MA0
	1H
	1411
	Q21
	0.28
	2
	14
	0.28
	1.85
	1.58
	79.0
	0.83
	0.16
	8.0
	0.03
	0.01

	1380
	1H
	1011
	Q22
	1.29
	4
	32
	1.29
	3.42
	2.72
	68.0
	1.51
	0.60
	15.0
	0.39
	0.38

	1380
	1H
	1006
	Q23
	1.00
	3
	33
	1.00
	2.85
	2.02
	67.3
	0.66
	0.14
	4.7
	0.02
	0.01

	1MA0
	1H
	1306
	Q24
	0.61
	3
	20
	0.61
	2.63
	1.75
	58.3
	0.65
	0.13
	4.3
	0.02
	0.00

	 
	 
	 
	 
	54.58
	100
	55
	54.58
	95.97
	87.83
	87.83
	71.27
	47.80
	47.80
	28.26
	16.03
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