[image: image1.emf][image: image89.emf][image: image91.emf]
Instructions

· [image: image90.emf]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

	84
	60
	42
	30
	20


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 = 
[image: image11.wmf]2
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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. 
Work out 1.83 × 47

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

(Total 3 marks)
___________________________________________________________________________

2. 
Here is a number pattern.

	Line Number
	
	
	

	1
	12 + 32
	2 ( 22 + 2
	10

	2
	22 + 42
	2 ( 32 + 2
	20

	3
	32 + 52
	2 ( 42 + 2
	34

	4
	....................
	.......................
	52

	
	
	
	

	10
	....................
	.......................
	.......................


(a) 
Complete Line Number 4 of the pattern.

(1)

(b) 
Complete Line Number 10 of the pattern.

(2)

(c) 
Use the number pattern to find the answer to 9992 + 10012
.....................................

(2)

(Total 5 marks)
___________________________________________________________________________

3.

[image: image12.emf]
ARB is parallel to DQC.

PQRS is a straight line.

Angle SRB = 55°.

(i) 
Find the size of the angle marked x.

...................................°

(ii) 
Give a reason for your answer.


...............................................................................................................................................
(Total 2 marks)
___________________________________________________________________________

4. 
Alison wants to find out how much time people spend reading books.

She is going to use a questionnaire.

Design a suitable question for Alison to use in her questionnaire.

(Total 2 marks)

​​​​​​​​​​​​​​___________________________________________________________________________
5. 
Work out an estimate for  
[image: image13.wmf]509
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..............................................

(Total 3 marks)
___________________________________________________________________________

6. 
Each exterior angle of a regular polygon is 30°.

Work out the number of sides of the polygon.

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

 (Total 2 marks)
___________________________________________________________________________

7. 
Jo measured the times in seconds it took 18 students to run 400 m.

Here are the times.


67 

78 

79 

98 

96 

103


75 

85 

94 

92 

61 

80


82 

86 

90 

95 

90 

89

(a) 
Draw an ordered stem and leaf diagram to show this information.

[image: image14.emf] 

(3)

(b) 
Work out the median.

..................................... seconds

(2)

 (Total 5 marks)
___________________________________________________________________________

8.
ABC is a triangle.

[image: image15.emf]
Angle ABC = angle BCA.

The length of side AB is (3x – 5) cm.

The length of side AC is (19 – x) cm.

The length of side BC is 2x cm.

Work out the perimeter of the triangle.

Give your answer as a number of centimetres.

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

(Total 5 marks)
___________________________________________________________________________

9. 
(a)
Simplify 
a4 × a5
..............................

(1)

(b) 
Simplify 

[image: image16.wmf]2
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.........................................

(2)

(c) 
Write down the value of 
[image: image17.wmf]2

1

9


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

(1)

(Total 4 marks)
___________________________________________________________________________

10.

[image: image18.emf]
ABCD is a rhombus.

BCE is an isosceles triangle.

ABE is a straight line.

Work out the size of angle DCA.

................................... °
(Total 3 marks)
___________________________________________________________________________

*11.
Debbie drove from Junction 12 to Junction 13 on a motorway.
The travel graph shows Debbie’s journey.


[image: image19.emf]
Ian also drove from Junction 12 to Junction 13 on the same motorway.

He drove at an average speed of 66 km/hour.

Who had the faster average speed, Debbie or Ian?

You must explain your answer.

(Total 4 marks)
___________________________________________________________________________

12.
The diagram shows a circle drawn inside a square.

[image: image20.emf]
The circle has a radius of 6 cm.

The square has a side of length 12 cm.

Work out the shaded area.

Give your answer in terms of (.

.......................................................cm2
(Total 3 marks)
___________________________________________________________________________

13.
[image: image21.emf]
The diagram shows a regular hexagon and a regular octagon.

Calculate the size of the angle marked x.

You must show all your working.
..............................................°

(Total for Question 13 is 4 marks)
___________________________________________________________________________

14. 
The bearing of a ship from a lighthouse is 050°

Work out the bearing of the lighthouse from the ship.

..............................................°

(Total 2 marks)
___________________________________________________________________________

15. 
(a)
Complete the table of values for y = x2 – 2x – 1.
	x
	–2
	–1
	0
	1
	2
	3
	4

	y
	7
	
	
	–2
	–1
	
	


(2)

(b)
On the grid, draw the graph of y = x2 – 2x – 1 for values of x from –2 to 4.
[image: image22.emf]
(2)

(c)
Solve x2 – 2x – 1 = x + 3
..............................................

(2)

(Total for Question 15 is 6 marks)

___________________________________________________________________________

16. 
A company makes monsters.

The company makes small monsters with a height of 20 cm.

[image: image23.emf]
A small monster has a surface area of 300 cm2.

The company also makes large monsters with a height of 120 cm.

A small monster and a large monster are mathematically similar.

Work out the surface area of a large monster.
.......................................... cm2
(Total 3 marks)
___________________________________________________________________________

17. 
The lines y = x – 2 and x + y = 10 are drawn on the grid.

[image: image24.emf]
On the grid, mark with a cross (×) each of the points with integer coordinates that are in the region defined by








y > x – 2









x + y < 10








x > 3

(Total 3 marks)
___________________________________________________________________________

18.

[image: image25.emf]
Shape P is reflected in the line x = –1 to give shape Q.

Shape Q is reflected in the line y = 0 to give shape R.

Describe fully the single transformation that maps shape P onto shape R.

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

19.

[image: image26.emf]
ABC and AED are straight lines.

EB is parallel to DC.

Angle ACD = 90°.

AB = 10 cm.

BC = 5 cm.

EB = 8 cm.

(a)
Work out the length of DC.

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

(2)

(b)
Work out the area of the trapezium EBCD.

...............................cm2
(Total 4 marks)
___________________________________________________________________________

20.


Each equation in the table represents one of the graphs A to F.

Write the letter of each graph in the correct place in the table.

	Equation
	Graph

	y = 4 sin x°
	

	y = 4 cos x°
	

	y = x2 – 4x + 5
	

	y = 4 × 2x
	

	y = x3 + 4
	

	y = 
[image: image27.wmf]x
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 (Total 3 marks)

___________________________________________________________________________

21.

[image: image28.emf]
The diagram shows a right-angled triangle.

The length of the base of the triangle is 2(3 cm.

The length of the hypotenuse of the triangle is 6 cm.

The area of the triangle is A cm2.

Show that A = k (2 giving the value of k.

.....................................
(Total 5 marks)
___________________________________________________________________________

22.

[image: image29.emf]
OAB is a triangle.

OA = a, OB = b

(a) 
Find the vector AB in terms of a and b.

AB = ............................

(1)

P is the point on AB so that AP : PB = 2 : 1

(b) 
Find the vector OP in terms of a and b.


Give your answer in its simplest form.

OP = ............................

(3)

(Total 4 marks)

23.

[image: image30.emf]
ABCD is a square.

P and D are points on the y-axis.

A is a point on the x-axis.

PAB is a straight line.

The equation of the line that passes through the points A and D is y = –2x + 6

Find the length of PD.

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

(Total 4 marks)
___________________________________________________________________________

24. 
Umar thinks (a +1)2 = a2 + 1 for all values of a.
(a) 
Show that Umar is wrong.

(2)

Here are two right-angled triangles.

All the measurements are in centimetres.

[image: image31.emf]
(b)
Show that 2a + 2b + 1 = 2c

(3)

a, b and c cannot all be integers.

(c)
Explain why.

(1)

 (Total 6 marks)
___________________________________________________________________________

25. 
The diagram shows a solid metal cylinder.



[image: image32.emf]
The cylinder has base radius 2x and height 9x.

The cylinder is melted down and made into a sphere of radius r.

Find an expression for r in terms of x.

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

(Total for Question 25 is 3 marks)

___________________________________________________________________________

26. 
The graph of y = f(x) is shown on each of the grids.

(a)
On this grid, sketch the graph of y = f(x – 3)

[image: image33.emf]
(2)

(b) 
On this grid, sketch the graph of y = 2f(x)

[image: image34.emf]
(2)
(Total for Question 26 is 4 marks)
___________________________________________________________________________

27. 
(a) 
Construct the graph of x2 + y2 = 9

[image: image35.emf]
 (2)

(b) 
By drawing the line x + y = 1 on the grid, solve the equations 
x2 + y2 = 9











x +  y   = 1

x = ......................... , y = ..........................

or x = ......................... , y = ..........................

(3)
 (Total 5 marks)

___________________________________________________________________________

TOTAL FOR PAPER IS 100 MARKS
BLANK PAGE

	1
	
	      183
    × 47
   1281
   7320
   8601


	86.01
	3
	M1 for a complete method to multiply 183 by 47 and attempt at addition (condone one multiplication error)
A1 for digits 8601 given as the answer
B1 (dep on M1) for correctly writing their answer to 2 decimal places


	2
	(a)
	4 2 + 6 2  =  2 × 52 + 2  
	4th line
	1
	B1     cao



	
	(b)
	10 2 + 12 2  =  2 × 11 2 +  2  =  244
	10th  line
	2
	M1    for two of    10 2 + 12 2 ,     2 [image: image37.png]


 11 2 +  2,    244
A1     for a fully correct line 10



	
	(c)
	    2 × 1000 2  +  2

=  2 × 1 000 000 + 2
	2 000 002

or 2 million and 2
	2
	M1    2 [image: image39.png]


 1000 2 + 2
A1     for 2 000 002 or 2 million and 2




	3
	(i)
	
	55
	1
	B1 cao



	
	(ii)
	
	Corresponding angles
	1
	B1 for corresponding (angles), accept F angles




	4
	
	
	Question

Answer
	2
	B1 for an appropriate question with reference to a time frame with a unit of time or a question with a time frame with a unit of time implied by responses

B1 for at least 3 non-overlapping boxes (ignore if not exhaustive)

or for at least 3 exhaustive boxes (ignore if any overlapping)

[Note: labels on response boxes must not be inequalities]

Do not accept frequency tables or data collection sheets.




	5
	
	
	600
	3
	(M2    for 300 ÷ 0.5 or 60 × 10 or 30 × 20)

M1    for at least two of 30, 10 and 0.5 or sight of 300 or 60 or 20

A1    for 600 – 620  but not 601.1(198428…)

OR

(M2    for 310 ÷ 0.5 or 62 × 10 or 31 × 20)

M1    for at least two of 31, 10 and 0.5 or sight of 310 or 62 or 20

A1    for 600 – 620   but not 601.1(198428…)




	6
	
	360 ÷ 30
	12
	2
	M1 for 360 ÷ 30

A1 cao




	7
	(a)
	6

1

7

7

5

8

9

8

0

2

5

6

9

9

0

0

2

4

5

6

8

10

3



	Correct 

Stem and Leaf diagram


	3
	B2 for a fully correct ordered diagram. 

(B1 for 

ordered with at most 2 errors or omissions or 

for correct unordered diagram )

B1 for a correct key

(Accept a stem of 60, 70 etc but key only acceptable if consistent with this)




	
	(b)
	
	87.5
	2
	M1 (ft ordered stem and leaf diagram) for median value is 9.5th as evidenced by 9th and 10th seen or 

’86, 89’written or 

both ringed in the stem and leaf diagram or 

in a fully ordered list (with at most 2 errors or omissions) or 

indicated in an unambiguous way circled (ft stem and leaf diagram) or 

(‘86’ + ‘89’) ÷ 2 (condone missing brackets) or
7.5 clearly coming from (6 + 9) ÷ 2

A1 for 87.5 or ft ordered stem and leaf diagram


	8
	
	
	38
	5
	M1 3x ( 5 = 19 – x 
M1 for a correct operation to collect the x terms or the number terms on one side of an equation of the form ax + b = cx + d
A1 for x = 6

M1 for substituting their value of x in the three expressions and adding or substituting their value of x after adding the three expressions 

A1 cao




	9
	(a)
	
	a 9
	1
	B1 for a 4 + 5 or a 9 

	
	(b)


	
	9e5f 6
	2


	B2 cao

(B1 for two of   9, e 6 – 1, f 8 – 2 as a product)

	
	(c)
	
	3
	1
	B1 (accept ± 3 but not just –3)




	10
	
	CBE  =  180 – 2 × 48  = 180 – 96 = 84

DCB = 84

OR

CBE  =  180 – 2 × 48  = 180 – 96 = 84

CBA  =  180 – 84  =  96

ACB  =  42


	42
	3
	M1    correct method to find < CBE      

          or     84 seen at CBE on  the diagram

M1    correct method to find an angle in triangle ABC     or  

        to find angle DCB  (these angles may be seen on the diagram)

A1    cao




	*11


	
	[image: image42.png]30





 × 60 = 75


	Debbie + explanation
	4
	M1 for reading 24 (mins) and 30 (km) or a pair of other values for Debbie

M1 for correct method to calculate speed  

eg. 30 ÷ 24 oe

A1 for 74 – 76 or for 1.2 – 1.3 and 1.1

C1 (dep on M2) for correct conclusion, eg Debbie is fastest  from comparison of “74 – 76” with 66 (kph) or “1.2 – 1.3” and 1.1 (km per minute)


	12
	
	
	
	36 – 9π
	3
	M1    for π×6×6 or 36π seen value 113.03-113.2

M1    for (12×12 –‘π×6×6’)÷4 or value 7.7-7.8

A1    for 36 – 9π oe

OR

M1    for π×6×6÷4 or 9π seen or value 28.2-28.3

M1    for 6×6 – ‘π×6×6÷4’ or value 7.7-7.8

A1    for 36 – 9π oe

NB: for M marks π may be given numerically.




	13
	
	180 – (360 ÷ 6) = 120

180 – (360 ÷ 8) = 135

360 – 120 – 135 =


	105
	4
	NB. Do remember to look at the diagram when marking this question. Looking at the complete method should confirm if interior or exterior angles are being calculated

M1 for a correct method to work out the interior angle of a regular hexagon eg. 180 – (360 ÷ 6) oe or 

(6 - 2)×180 ÷ 6 oe or

120 as interior angle of the hexagon

M1 for a correct method to work out the interior angle of a regular octagon 180 – (360 ÷ 8) oe or 

(8 - 2)×180 ÷ 8 oe or 

135 as interior angle of the octagon

M1 (dep on at least M1) for a complete method 

eg. 360 – “120” – “135”

A1 cao




	14
	
	
	230
	2
	M1    for 180 + 50

A1    cao

OR

M1    for 360 – (180 – 50) or 360 – 130

A1    cao

OR

M1    for 50 + (90 – 50) + 90 + 50 or 50 + 40 + 90 + 50

A1    cao




	15
	(a)
	
	2, –1, 2, 7
	2
	B2 for all correct 

(B1 for 2 or 3 correct)



	
	(b)
	
	Correct graph
	2
	M1 (dep on at least B1) for at least 6 points from their table plotted correctly 

A1 cao for fully correct graph



	
	(c)
	x2 – 3x – 4 = 0

(x – 4)( x + 1) = 0
	–1, 4
	2
	M1 for line y = x + 3 drawn correctly or for reduction to correct  3 term quadratic (=0) and :
(x ± 1)(x ± 4) 
or formula using a = 1, b= – 3  and c = – 4, allow one sign error in the formula, 
or 
[image: image43.wmf]2
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A1 cao




	16
	
	120 ÷ 20 = 6

62 = 36

36×300 = 10 800
	10 800
	3
	M1 120 ÷ 20 (= 6) oe, can be implied by 1202 ÷ 202
M1 ‘6’2 × 300

A1 cao




	17
	
	
	(4,3), (4,4), (4,5), (5.4)

marked
	3
	M2    for identifying the correct region or at least 3 correct points with no more than 3 incorrect points 

(M1    for drawing x = 3 (solid or dashed line) or at least 1 correct point with no more than 3 incorrect points)

A1    cao




	18
	
	Q at (– 3, 1), (– 6, 1) 

(–5, 3) (– 3, 3)

R at (–3, – 1), (–6, – 1), 

(–5, – 3) (–3, –3)


	Rotation 180° 

about (–1, 0)
	3
	M1 for showing  R correctly on the grid without showing Q or for showing Q and R correctly on the grid

A1 for rotation of  180° 
A1 for (centre) (–1, 0)




	19
	(a)
	15 ÷ 10
8 × 1.5
	12
	2
	M1 for 15 ÷ 10 or 1.5 or 
[image: image44.wmf]2

3

 or 
[image: image45.wmf]3

2


A1 cao



	
	(b)
	½ × (8 +”a”) × 5
	50
	2
	NB : ft from (a) provided ‘DC’  > 8

M1 for 
[image: image46.wmf]2
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A1 ft


	20
	
	
	E, B, F, C, D, A
	3
	B3 all correct

(B2 4,5 correct)

(B1 2 or 3 correct)




	21
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 × 
[image: image50.wmf]24

 = 
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	proof
	5
	M1    
[image: image53.wmf]2

2

)

3

2

(

6

-

     or    
[image: image54.wmf]48

seen   or   
[image: image55.wmf]2

)

3

2

(

 + x2 =  62   oe  

A1   
[image: image56.wmf]24

 oe

M1(dep on M1)    
[image: image57.wmf]2

1

 × 2
[image: image58.wmf]3

 × ‘
[image: image59.wmf]24

’

A1  
[image: image60.wmf]72

 oe   

A1    6
[image: image61.wmf]2

    or     (k) = 6




[image: image62.emf]
	23
	
	
	7.5


	4
	B1     for identifying A at 3 or D at 6 or A(3, 0) or D(0, 6)  oe eg may be seen as labels on the diagram

M1    for 
[image: image63.wmf]1

2

03

c

-
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M1    (dep on previous M1) for 6 + ‘1.5’
A1    cao

OR

B1     for identifying A at 3 or D at 6 or A(3, 0) or D(0, 6)  oe eg may be seen as labels on the diagram

M1    for 3/6 = OP/3 or 1.5 oe seen (from similar triangles)

M1    for 6 + ‘1.5’

A1    cao

OR

B1     for identifying A at 3 or D at 6 or A(3, 0) or D(0, 6)  oe eg may be seen as labels on the diagram

M1    for (6+OP)2 = (62+32) + (32+OP2) oe (from Pythagoras)

M1    for 6 + ‘1.5’

A1    cao


	24
	(a)
	
[image: image64.wmf]22
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 EMBED Equation.DSMT4 [image: image65.wmf]2
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OR 

Pick any non-zero value of a and show that LHS ≠ RHS

OR
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Solves  
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 EMBED Equation.DSMT4 [image: image68.wmf]2

1

a
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 to get a = 0 and indicates a contradiction


	Correctly shown
	2
	M1 for
[image: image69.wmf]22

(1)21

aaa
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 or a2 + a + a + 1 (Expansion must be correct but may not be simplified)

A1 for statement that a2 + 2a + 1 
[image: image70.wmf]2
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  (eg. they are different)            

OR
M1 for correct substitution of any integer into both expressions eg. (2 + 1)2  and 22 + 1

A1 for correct evaluation of both expressions and statement that they are not equal (eg. they are different)

OR

M1
[image: image71.wmf]22

(1)21

aaa

+=++

 or a2 + a + a + 1 

A1 Solves  
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 EMBED Equation.DSMT4 [image: image73.wmf]2
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 to get a = 0 and indicates a contradiction



	
	(b)
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But 
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So 
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	AG
	3
	M1 use of Pythagoras in either triangle – one of

a2 + b2 = c2 or (a + 1)2 + ( b+ 1)2 = (c + 1)2
A1 
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 and 
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[image: image79.wmf]2212

abc

++=




	
	(c)
	LHS is odd, RHS is even
	Explanation
	1
	B1 eg. LHS is odd, RHS is even or one side is odd and the other side is even oe


	25
	
	 Vol cylinder = π × (2x)2 × 9x

                      = 36πx3


[image: image80.wmf]33
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r3 = 27x3

 
	3x
	3
	M1 for sub. into πr2h  eg.  π × (2x)2 × 9x oe

M1 for 
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)

2

3

4

29

3

xx

r

p

p

=

´´

 oe
A1 oe  eg. 
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NB : For both method marks condone missing brackets around the 2x



	26
	(a)
	
	Parabola through 

(4, –1), (2, 3), (6, 3) (3, 0) 
(5, 0)
	2
	B2 for a parabola with min (4, –1), through (2, 3), 

(6, 3),(3, 0), (5, 0)

(B1 for a parabola with min (4, –1) or 

a parabola through (2, 3) and (6, 3) or 

a parabola through (3, 0) and (5, 0) or
a translation of the given parabola along the x-axis by any value other than +3 with the points (–1, 3) (0, 0) 

(1, –1) (2, 0) (3, 3) all translated by the same amount)



	
	(b)
	
	Parabola through 

(1, –2), (0, 0), (2, 0)
	2
	B2 parabola with min (1, –2), through (0, 0) and (2, 0) 

(B1 parabola with min (1, –2) or 

parabola through (0, 0), (2, 0) (-1, 6) and (3, 6))




	27
	(a)
	
	Circle, centre O, 
radius 3
	2
	M1 for a complete circle centre (0, 0)
A1 for a correct circle within guidelines



	
	(b)
	
	x = 2.6,  y = − 1.6 or
x = − 1.6,  y = 2.6
	3
	M1 for x + y = 1 drawn

M1 (dep) ft from (a) for attempt to find coordinates for any one point of intersection with a curve or circle

A1 for  x = 2.6, y = -1.6 and x = -1.6, y = 2.6 all ± 0.1




Examiner report: Gold 3

Question 1

This question was poorly answered with only a third of candidates gaining all 3 marks. As is usual in this type of question, a wide range of different methods were used. The most successful candidates were those who used a structure to facilitate their calculations, particularly the traditional long multiplication method.

Among the more interesting ways seen were those examples where the candidate worked out 1.83 × 100, then 1.83 × 50, then subtracted 1.83 × 3.Those using the ‘table’ method were less successful because they used the figures 1, 80, 3 instead of 100, 80, 3.

If candidates were able to show a complete method, they could earn 1 mark; as one multiplication error was condoned, about a quarter of candidates were able to gain this mark.

Two marks were awarded to candidates who wrote either the correct digits (8601) or the incorrect answer from their correct method to two decimal places.

Some candidates thought that the question was about estimation and wrote statements such as 2 × 50 and scored no marks.
Question 2

This was a simple question designed to assess straightforward calculations of time. 

In part (a) many candidates got the correct answer (7:15 p.m. or 19 15). Full marks were also given for alternative non-standard forms where the context made it clear (7.15). Often, candidates did the calculation in their head. Those that did show any work generally used a build up method along the lines of 17:55 18:00 19:00 and 19:15 or more rarely, 17:55, 18:55, 19:00 and 19:15. Of course, having a calculator did lead some astray and they produced answers such as 18:75 (17.55 + 1.20) and 18:35 (17.55 + 80).

Part (b) was also quite well done. Candidates could use the direct method of counting on from 17 55 to 18 34 or were allowed to work back from the answer to part (a). Some candidates misunderstood and worked out the time until the programme finished (41 minutes).

Question 3

Part (i) was well answered with 93% of candidates gaining the mark. 

Part (ii) however was very poorly answered with only 39% writing corresponding angle (F‑angles were accepted). It was surprising how many candidates thought the angles were alternate or said they were in a straight line. Many students wrote that the answer was due to ‘parallel lines’ or ‘parallel angles’ and therefore gained no marks.

Question 4

This was well answered, with many candidates giving an unbiased question with a good selection of responses to pick from. Common errors included a failure to state a time frame for the question, a lack of units, or boxes that limited responses. In some cases, candidates did not read the question properly and instead gave questions such as ‘How many books do you read?’ Candidates who gave a frequency table or data collection sheet gained no marks.

Question 5

Those candidates who attempted to obtain the answer through calculation and not rounding were awarded zero marks. Most candidates used numbers such as 30, 10 or 0.5 and gained a mark through realising that simplified numbers were needed. Having worked out a simplified numerator, many candidates then appeared to be confused as to what to do with their 0.5, many multiplying by 0.5 or dividing by 2 to get 150. It was unusual to see candidates stating that they wanted to calculate 300 ÷ 50; they more usually gave an incorrect answer arising from these two numbers.
Question 6

55% of candidates remembered that the total of the exterior angles of a polygon is 360º and were able to divide this by 30º correctly and were awarded two marks. However many candidates were unable to carry out the division correctly and 3% of them scored one mark. It was disappointing to that 42% scored no marks at all. A significant number found 
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 giving their answer as 6. Many thought that the exterior angles added to 180 rather than 360 and some tried to use the sum of interior angles, setting up a correct equation but generally being unable to solve it. Others listed the sums of interior angles, dividing by the number of sides, until they obtained 150.

Question 7

The structure of a stem and leaf diagram was well understood with the vast majority of candidates scoring full marks in part (a). The most common errors were to miss out an item of data and to give the last stem as 100 rather than 10. Those candidates who found the median from counting on the diagram were generally more successful than those who used the number of data items. In the latter approach the most common error was to work out 
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 and therefore find the 9th rather than the 9.5th value. A significant number of candidates did not realise that they could find the median from the stem and leaf without starting again and listing all the values again.
Question 8

Many candidates were unable to make any meaningful progress because they failed to spot that the triangle was isosceles and consequently this question was answered very poorly. Candidates who did recognise that AB = AC usually wrote the equation 3x – 5 = 19 – x. Isolating the x terms and the non-x terms in this equation proved a challenge for many with 2x = 14 being quite a common error. Those who solved the equation correctly almost always went on to work out the perimeter as 38 cm. There were a number of trial and error attempts to find the value of x. The majority of candidates worked out the perimeter as an algebraic expression which was usually simplified to 4x + 14. This was often turned into the equation 4x = 14 (or 4x = –14) and solved to give x = 3.5 (or x = –3.5). Many candidates scored just one mark for this question for substituting their value of x into either 4x + 14 or into the three expressions and adding to find the perimeter.
Question 9

This algebra question on indices gave a large range of marks. Almost all candidates gave the correct response to a4 × a5 but, when it was made more complicated in part (b), this percentage dropped to about a third for full marks and 1 mark was awarded to those candidates who could write two of the components in the answer correctly.

It was disappointing to see so many candidates dividing the powers to give e6 or f4. Most worrying was seeing candidates cancelling the 5 from the 45 to give 4, dividing the 5s to give 41, or even subtracting the 5 to give 40.

Using a fractional index was not very well understood as only a quarter of the candidature gained the mark for the square root of 9, with 4.5 being a common wrong answer.
Question 10

There were a variety of responses to part (a) apart from the correct one. A very common response was p6 followed in order of frequency by p + 6 and 6ps.

In part (b), as well as the correct answer, a very common response was 5.
Question 11

This question was not well answered by most candidates with less than a third of candidates gaining all four marks. There were many possible approaches but by far the most common was to attempt to work out Debbie’s speed so that it could be compared with Ian’s speed. This was tackled with varying degrees of success. Most candidates recorded a pair of values for the distance travelled and the time taken by Debbie, usually 30 km in 24 minutes and were able to express the speed as 30 ÷ 24 but far fewer could evaluate this and ensure they compared the two speeds using the same units. A significant number of candidates extended the travel graph for Debbie’s journey to find that she travelled about 38 km in 30 minutes and deduced that her speed, in km/hour could be found by doubling this figure. Other candidates noticed that 25km were covered in 20 minutes and easily converted this to 75 km/h. A minority of candidates drew the line representing Ian’s journey and though this was often done correctly, candidates were not always able to gain the communication mark because they did not clearly draw the comparison between the speeds and the gradients of the lines. Candidates did not always show their method in sufficient detail in this question specifically targeting the quality of written communication.
Question 12

The majority of candidates recalled and used the correct area of a circle formula; in nearly all these cases the correct radius was also used. Many forgot to divide by 4 near to the end. Some candidates failed to realise they were asked to work in terms of π and attempted numerical calculation. However, those who were working in terms of π also made many errors, particularly in over-simplifying their answer; 144 – 36π = 108π was not uncommon.
Question 13


There was a great deal of confusion evident in working as to whether 360 divided by the number of sides gives the interior or exterior angle. In order to gain the method marks available in this question it had to be clear, with no contradiction in either the overall method or by angles calculated and subsequently marked on the diagram, which angles were being calculated. Unfortunately some potentially good solutions were spoiled by candidates using 5 rather than 6 for the number of sides of the drawn hexagon or 7 rather than 8 for the octagon. Poor arithmetic frequently caused candidates to lose the accuracy mark; 360 ÷ 8 worked out as 40 or 40.5 was the most common of this type of error. Some did attempt to work out the total sum of the interior angles of one or other polygon but it was common to see wrong formulae used here. It was encouraging to see some candidates go back to basics and divide a polygon into triangles in an appropriate way to find the sum of the interior angles.

Question 14

Some candidates attempted this question with a diagram, either a sketch or scaled.  In very few cases did this approach help them, since there was clearly little understanding of bearings as drawn clockwise from a north line. It was also common to see reflex angles drawn as obtuse, and vice versa. The most common incorrect answer was 310°, from 360° – 50°. Other common errors involved confusion of the relative location of the ship and the lighthouse.  

Overall, this was a poorly answered question showing bearings as a general weakness.

Question 15

The values of y corresponding to positive values of x were generally worked out correctly. There was less success with the negative values, especially the value of y at = −1.
In part (b) values were generally plotted accurately and the points joined with a smooth curve, although the occasional set of straight line segments was also seen. 

Part (c) proved beyond most candidates. Correct solutions were split between those who connected up the whole question and drew the straight line with equation y = x + 3. They were then able to pick out the required values of x for the two marks. Other candidates restarted, rearranged the equation and solved it, usually by factorisation. If the two values of x were given then the marks were awarded. Some candidates spotted that x = 4 satisfies the original equation, but without any of the two approaches shown they did not score any marks.
Question 16

Only a minority of candidates gained full marks in this question. Most worked out the scale factor as 6 but the majority then proceeded to use this as their area factor giving an answer of 1800. Some candidates treated the shape as a rectangle measuring 20 cm by 15 cm which they then enlarged into a rectangle measuring 120 cm by 90 cm to get the correct answer. A very common incorrect method was 300 ÷ 20 = 15 followed by 15 × 120 = 1800.

Question 17

Many candidates failed to attempt this question, and of those who did, it was most common to see a plethora of crosses, usually well away from the desired region.  Many ignored the line x = 3.
Question 18

This question was poorly understood, with a large number of candidates failing to recognise which lines to reflect the shapes in. Many candidates frequently used the 
y-axis or y = −1 instead of x = −1, or the y-axis instead of y = 0. When you compound this with those candidates who ended up with Q in the fourth quadrant rather than the second, it is easy to see why fully correct solutions were given by only just over 10% of candidates.

Those candidates who ended up with only R or both Q and R correctly drawn and placed gained 1 mark and earned a further mark if they could write ‘for rotation of 180(’ or ‘for an enlargement of scale factor −1’. It was disappointing that three quarters of candidates scored no marks on this question.
Question 19

Correct answers to this question were few and far between. The majority of students were unable to offer any correct method of solution as they failed to identify the two similar triangles. Those students who recognised these generally went on to gain full marks. Some candidates did manage to gain follow through marks in (b) by showing the full method even though (a) was incorrect. However, a significant number of candidates used an incorrect method in (b) or failed to show any method. Many candidates wasted time in part (a) trying to use Pythagoras’ Theorem. Common incorrect answers were 10 for part (a) and 40 for part (b).

Question 20

A common error from more able candidates was to confuse the graph of cos x and sin x.

Question 21

In part (a)(i) most candidates knew what a factor was and were able to write down at least 4 factors. Fully successful candidates could list all 8 factors or give 4 factor pairs. Some tried a factor tree, but were unable to use it to give a complete list.

There was a pleasing number of correct answers in part (a)(ii). In many cases wrong answers were actually common factors, just not the highest one.

In part (b) many candidates were able to make a start by listing successive multiples of 4, 5 and 6 respectively. In order to get to the lowest common multiple there have to be 15 multiples of 4, so many candidates failed to write their lists as far as 60. Appearances of 120 found from 4 × 5 × 6 were relatively rare, but the answer ‘1’ was all too frequently seen.

Question 22

Candidates could often write down the correct expression for the vector AB. They were less successful in tackling part (b). Candidates showed confusion in whether they should be adding a fraction of the vector AB to a or a fraction of the vector AB to b. The use of notation was often unsatisfactory with such an expression as 
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 – a + b (no brackets) often seen. It was also apparent that many candidates could not expand 
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(–a + b) correctly. Of course, the topic of vectors is one the few places where such expansions commonly occur.

Question 23

Few candidates gained many marks in this question. Some demonstrated some knowledge relating parallel to perpendicular lines and an association with gradients, but few realised that this was what the question was about. Some tried drawing accurate diagrams, which rarely assisted them in working towards a solution; similar attempts to use Pythagoras on OAD did not help. Some gained credit through recognising the length of OD and OA from the information given, but many chose not to attempt this question.
Question 24

It was common for candidates to leave their answer in part (a) incomplete. The most popular method of solution was to substitute an integer into both expressions but then no conclusion was drawn from the answers with candidates happy to let the marker draw their own conclusion leaving statements such as 5 = 9. Similarly, those candidates who chose to expand (a + 1)2 usually did so correctly (although some had +2 rather than +1) but then made no comparison with a2 + 1. 

Pythagoras’s Theorem was seen in (b) for the smaller triangle but this was not always used with the larger triangle. 

Correct answers were seen to part (c). These generally referred to the fact that one side would be odd and the other even but other explanations were seen.

Question 25


The most common error here was to substitute 2x for the radius but to forget to use brackets so ending up with 2x2 rather than 4x2. This error was condoned for the two method marks as the candidate was automatically penalised at the accuracy stage. The use of 9 rather than 9x was not condoned. Many candidates correctly substituted into the formula for the volume of a cylinder but then failed to equate to the formula for the volume of the sphere. Occasionally the formula for the surface area of a sphere rather than that for the volume of a sphere was used.

Question 26


Candidates generally had more success with part (a) than part (b). In part (a) when an attempt at a translation in the x axis direction was seen it was as likely to be that of y = f(x + 3) as that of the required y = f(x – 3). Some sketches were rather too rough to be able to award any marks. Candidates would be well advised to look for those points where the graph passes through integer coordinates and transform these points carefully. 
In part (b), the transformation of y = f(
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x) was clearly confused with the required transformation of y = 2f(x) and y = f(x) + 2. 

Question 27
As would be expected at this stage in the paper, very few candidates were able to gain full marks. There were some very good solutions seen. Successful students were those who recognised the equation as that of a circle and so were able to use compasses to construct the circle. Students who attempted a table of values were unsuccessful in generating a complete circle. A number of students were able to pick up a mark in part (b) for drawing the correct straight line.
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