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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 99
· 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

	85
	66
	48
	34
	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.
Using the information that

6.7 × 52 = 348.4

find the value of
(i)
6.7 × 520

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

(ii)
67 × 0.52
..........................................
(iii)
3484 ÷ 5.2
..........................................
 (Total 3 marks)
___________________________________________________________________________

2. 
Work out an estimate for the value of 
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......................................

 (Total 3 marks)

*3. 
Here is part of Gary’s electricity bill.

	Electricity bill

New reading 

7155 units

Old reading 

7095 units

Price per unit 15p




Work out how much Gary has to pay for the units of electricity he used.

(Total 4 marks)
___________________________________________________________________________

4. 
Mr Brown and his 2 children are going to London by train.

An adult ticket costs £24.

A child ticket costs £12.

Mr Brown has a Family Railcard.

	Family Railcard gives


[image: image13.wmf]1

3

off adult tickets

60% off child tickets


Work out the total cost of the tickets when Mr Brown uses his Family Railcard.

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

(Total for Question 4 is 4 marks)

___________________________________________________________________________

5. 
There are only red counters, blue counters and green counters in a bag.

There are 5 red counters.

There are 6 blue counters.

There is 1 green counter.

Jim takes at random a counter from the bag.

(a)
Work out the probability that he takes a counter that is not red.

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

(2)

Jim puts the counter back in the bag.

He then puts some more green counters into the bag.

The probability of taking at random a red counter is now 
[image: image14.wmf]3
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(b)
Work out the number of green counters that are now in the bag.

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

(2)

(Total 4 marks)
___________________________________________________________________________

6. 

[image: image15.emf]


Describe fully the single transformation which maps shape P onto shape Q.

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

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

(Total 3 marks)
___________________________________________________________________________

7. 
Paul drives 175 miles to a meeting.

His company pays him 37p for each mile.

Work out how much the company pays Paul.

£ ...................................
(Total 3 marks)

___________________________________________________________________________

*8.
[image: image16.emf]
ABC is parallel to EFGH.

GB = GF
Angle ABF = 65°
Work out the size of the angle marked x.

Give reasons for your answer.
 (Total 4 marks)
___________________________________________________________________________

9.
Jack wants to find out how far people live from their nearest supermarket.

He uses this question on a questionnaire.

[image: image17.emf]
(a)
Write down two things wrong with this question.
1....................................................................................................................................................

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

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

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

(2)

Jack also wants to find out how often people go shopping,
(b)
Write a question Jack could use on his questionnaire to find out how often people go shopping.
(2)

(Total 4 marks)
___________________________________________________________________________

10.

[image: image18.emf]
The diagram shows the cross-section of a solid prism.

The length of the prism is 2 m.

The prism is made from metal.

The density of the metal is 8 grams per cm3.

Work out the mass of the prism.

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

 (Total 5 marks)
___________________________________________________________________________

11.
[image: image19.emf]
The diagram shows a parallelogram.

The sizes of the angles, in degrees, are


2x


3x – 15


2x


2x + 24

Work out the value of x.

x = ..............................................

(Total for Question 11 is 3 marks)
___________________________________________________________________________

12. 
The table gives information about the lengths of the branches on a bush.

	Length(Lcm)
	Frequency

	  0 ( L <10
	20

	10 ( L < 20
	12

	20 ( L < 30
	10

	30 ( L < 40
	8

	40 ( L < 50
	6

	50 ( L < 60
	0


(a)
Draw a frequency polygon to show this information.

[image: image20.emf]
(2)

(c)
Write down the modal class interval.

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

(1)

(Total 3 marks)
___________________________________________________________________________

*13.

	Competition

a prize every 2014 seconds


In a competition, a prize is won every 2014 seconds.

Work out an estimate for the number of prizes won in 24 hours.

You must show your working.
(Total for Question 13 is 4 marks)

___________________________________________________________________________

14. 
Emily is driving in France.
She sees this sign.

[image: image21.emf]
Emily is going to drive to Dijon.

She plans to drive at an average speed of 50 miles per hour.

Work out how long it should take Emily to drive to Dijon.
....................................................................
(Total for Question 14 is 4 marks)

___________________________________________________________________________

15. 
Harry grows tomatoes.

This year he put his tomato plants into two groups, group A and group B.

Harry gave fertiliser to the tomato plants in group A.

He did not give fertiliser to the tomato plants in group B.

Harry weighed 60 tomatoes from group A.

The cumulative frequency graph shows some information about these weights.
[image: image22.emf]
(a) 
Use the graph to find an estimate for the median weight.

.............................................. g

(1)

The 60 tomatoes from group A



had a minimum weight of 153 grams



and a maximum weight of 186 grams.

(b)
Use this information and the cumulative frequency graph to draw a box plot for the 60 tomatoes from group A.
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(3)

Harry did not give fertiliser to the tomato plants in group B.

Harry weighed 60 tomatoes from group B.

He drew this box plot for his results.
[image: image24.emf]
(c)
Compare the distribution of the weights of the tomatoes from group A with the distribution of the weights of the tomatoes from group B.


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

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

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

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

(Total for Question 15 is 6 marks)
___________________________________________________________________________

16. 
(a) 
Write 8.2 × 105 as an ordinary number.

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

(1)

(b) 
Write 0.000 376 in standard form.

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

(1)

(c) 
Work out the value of (2.3 × 1012) ÷ (4.6 × 103)


Give your answer in standard form.

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

(2)

(Total 4 marks)

​​​​​​​​​​​​​​___________________________________________________________________________
17. 
Solve 
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 = 3

x = ....................................

(Total 3 marks)
___________________________________________________________________________

18.

[image: image27.emf]
ABCD and AEFG are mathematically similar trapeziums.

AE = 5 cm

EF = 12 cm

BC = 18 cm

(a)
Work out the length of AB.
.........................................cm
(2)

Trapezium AEFG has an area of 36 cm2.

(b)
Work out the area of the shaded region.
.........................................cm2
(3)
(Total 5 marks)
___________________________________________________________________________

19.

[image: image28.emf]
AB is a diameter of a circle.

C is a point on the circle.

D is the point inside the circle such that BD = BC and BD is parallel to CA.

Find the size of angle CDB.

You must give reasons for your answer.

................................... °
(Total 4 marks)

___________________________________________________________________________

20. 
(a) 
Factorise 


2x2 – 9x + 4

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

(2)

Hence, or otherwise,

(b)
solve 


2x2 – 9x + 4 = (2x – 1)2
.....................................

(4)

(Total 6 marks)
___________________________________________________________________________

21.

[image: image29.emf]
Line L is drawn on the grid.

(a) 
Work out the gradient of Line L.

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

(2)

Another line, Line M, is parallel to Line L and passes through the point (6, 2).

(b) 
Find an equation for Line M.

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

(2)

(Total 4 marks)
___________________________________________________________________________

22. 
Jan has two boxes.

There are 6 black and 4 white counters in box A.

There are 7 black and 3 white counters in box B.

Jan takes at random a counter from box A and puts it in box B.

She then takes at random a counter from box B and puts it in box A.

(a)
Complete the probability tree diagram.

[image: image30.emf] 


(2)

(b) 
Find the probability that after Jan has put the counter from box B into box A there will still be 6 black counters and 4 white counters in box A.

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

(4)

 (Total 6 marks)
___________________________________________________________________________

23. 
Make k the subject of the formula t = 
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k

k

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

(Total 4 marks)
___________________________________________________________________________

24. 
Express the recurring decimal 
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 as a fraction in its simplest form.

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

(Total for Question 24 is 3 marks)
___________________________________________________________________________

25. 
Prove, using algebra, that the sum of two consecutive whole numbers is always an odd number.

(Total 3 marks)
TOTAL FOR PAPER IS 100 MARKS

	1
	(i)
	
	3484
	1
	B1 cao



	
	(ii)
	
	34.84
	1
	B1 cao



	
	(iii)
	
	670
	1
	B1 cao
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	3*
	
	
	9
	4
	M1    for 7155 – 7095 or 60 seen or 7155×15 (or .15) or 7095×15 (or .15) or 107325 or 106425 or 1073.25 or 1064.25

M1    for ‘60’ ×15 or 7155 ×15 – 7095 × 15  [or .15 instead of 15]

A1     for 9 or 9.00 or 900

C1    (ft ) for answer with correct units (money notation) identified as the answer.




	4
	
	
	25.60
	4
	M1 for a correct method to find [image: image35.png]


 of 24 (=8) or [image: image37.png]


 of 24 (=16)

M1 for a correct method to find 60% (= 7.2)  or 40% (= 4.8) of 12 or 60% (=14.4) or 40% (= 9.6) of 24 

M1 (dep on at least M1) for a method to find the sum of their discounted adult ticket + 2 × their discounted child ticket

A1 25.6(0)




	5
	(a)
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	2
	M1 for 
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6

5

1

6

+

+

+

 or 1 – 
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  or 
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7

 where n > 7 or 
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k

 where k < 12

A1 for 
[image: image43.wmf]7

12

 oe eg. 0.58(33…)

SC : Award B1 for 7 : 12 or 7 out of 12 or 

7 in 12 oe



	
	(b)
	
[image: image44.wmf]15

315

=

  or 1: 3 = 5:15 15 – 5 – 6 = 4         OR
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	4
	2
	M1 
[image: image46.wmf]15

315

=

 or 15 seen or 3 more green

A1 cao                  
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	7
	
	     175
    x 37
   1225
   5250
   6475

	64.75
	3
	M1 for a complete method with relative place value correct, condone 1 multiplication error, addition not necessary
M1(dep) intent to add
A1 cao



	*8
	
	
	x = 130 + correct reasons
	4
	M1 for angle BFG = 65  may be seen on diagram

M1 (dep) for correct method to calculate x, eg (x=) 65 + 65 (=130) or (x=) 180 − (180 – 2 × 65) (=130)

C2 for x = 130 and full appropriate reasons related to method shown

(C1 (dep on M1) for any one appropriate reason related to method shown)

eg alternate angles;

base angles in an isosceles triangle are equal;

angles in a triangle add up to 180o;
angles on a straight line add up to 180o;

exterior angle of triangle = sum of two interior opposite angles;
co-interior angles add up to 180o (allied angles)




	9
	(a)
	
	2 reasons
	2
	B2 for two different reasons 

(B1 for 1 reason)

e.g. No units (of distance)

e.g. Overlapping intervals or boxes or 2 and/or 3 in two boxes

e.g. Missing box (no box for more than 6 (km/miles) or “other” or 4.5 (km/miles))



	
	(b)
	
	question


	2
	B1 for a suitable question which includes a time frame (time frame could appear with response boxes)

B1 for at least 3 relevant non-overlapping response boxes and exhaustive

[Do not allow inequalities in response boxes]




	10
	
	(7 × 2 + 2 × 5) × 200 = 4800

4800 × 8
	38 400 g
	5
	M1 for 7 × 2 or  2 × 5 or 7 × 7 or  5 × 5 or 2 × 2

M1 for “7 × 2” + “2 × 5” oe or “7 × 7” – “ 5 ×5”  

M1 (dep on 1st M) for '24' × 200 or '0.0024' × 2

M1 for '4800' × 8 or '0.0048' × 8 000 000 or ‘0.0048’ × 8000

A1 for 38 400g or 38.4kg

SC B3 for any answer including digits 384


	11
	
	3x–15 = 2x+24

x = 39


	39
	3
	M1 for forming an appropriate equation eg.

3x – 15 = 2x + 24

M1 (dep) for correct operation(s) to isolate x and non-x terms in an equation to get to ax = b 

A1 cao


	12
	(a)
	
	Correct frequency polygon
	2
	B2 Fully correct polygon - points plotted at the midpoint ± ½ square 

(B1 All points plotted accurately not joined or one error in plotting or one omission but joined or 

all points plotted accurately and joined with first joined to last or 
all points at the correct heights and consistently within or at the ends of the intervals and joined (can include joining last to first to make a polygon)). 



	
	(b)
	
	0 ≤ L < 10
	1
	B1 0 ≤ L < 10 or 0 – 10 oe




	*13
	
	
	Answer in range 

35 – 50
	4
	M1 for a method to either find the  exact or approximate number of seconds in one day, e.g. 24 × 60 × 60 (=86400) or the number of minutes in 2014 seconds, e.g. 2014 ÷ 60 or 2000 ÷ 60 (≈30) 

M1 for a correct method to find the number of prizes; eg. ‘24 × 60 × 60’ ÷ 2014 oe or 60 ÷ “30” × 24 oe

B1 for rounding at least one appropriate value in the working to 1 sf, e.g. 24 rounded to 20 or 2014 rounded to 2000 or 86400 rounded to 90000

C1 (dep on M2) for answer in 35 – 50 clearly identified




	14
	
	
	6 hours
	4
	B1 for 5 miles = 8 km or equivalent statement or for 
[image: image48.wmf]5

8

or 
[image: image49.wmf]8

5

used correctly

M1 for 50 × r with 1.5 ≤ r ≤ 1.7 oe or 480 × s with 0.6 ≤ s  ≤ 0.7 oe 

M1 for 480 ÷ speed or distance ÷ 50 

A1 oe




	15
	(a)
	
	170
	1
	B1 accept answers in range 170 - 170.5 inclusive



	
	(b)
	
	3
	B3 for box plot with all 3 aspects correct (overlay)

aspect 1 : ends of whiskers at 153 and 186

aspect 2 : ends of box at 165 and 175

aspect 3 : median marked at 170 or ft (a) provided 165<(a)<175

(B2 for box plot with two aspects correct)

(B1 for one aspect or correct quartiles and median identified)

SC : B2 for all 5 values (153, 165, '170', 175, 186) plotted



	
	(c)
	
	Two correct comparisons
	2
	B1 ft  from (b) for a correct comparison of range or inter-quartile range 

eg. the range / iqr is smaller  for group B than group A 

B1 ft  from (b) for a correct comparison of median or upper quartile or lower quartile or minimum or maximum

eg. the median in group A is greater than the median in group B 


	16
	(a)
	
	820 000


	1
	B1 cao



	
	(b)
	
	3.76 × 10–4

	1
	B1 cao



	
	(c)


	
	5 × 108
	2


	M1 for   2.3 ÷ 4.6 × 1012 – 3 oe  or 500 000 000 or 0.5 × 109
A1 cao (accept 5.0 × 108




	17
	
	
	
[image: image50.wmf]13

12


	3
	M1 for multiplying throughout by 10 oe or writing LHS as a single fraction e.g. 2(4x – 1) + 5(x + 4)  = 3× 10 or

 
[image: image51.wmf]2(41)5(4)

10

xx
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or [image: image53.png]


 + [image: image55.png]5(x +4)





M1 (dep) for a complete correct method to obtain linear equation of the form  ax = b (condone one arithmetic error in multiplying out the bracket)

A1 for  
[image: image56.wmf]13

12

 oe (decimal equivalent is 0.923…)




	18
	(a)
	
	7.5
	2
	M1 for [image: image58.png]12



 oe or [image: image60.png]18



 oe or [image: image62.png]


 oe or [image: image64.png]


 oe

A1 cao



	
	(b)
	
	45
	3
	M1 for [image: image66.png](3/2)*



oe or [image: image68.png](2/3)*



oe

M1 for complete method to find area of shaded region, 

eg [image: image70.png]36 x 1.52 — 36




A1 cao




	19
	
	ACB = 90o  angle in a semi circle

CBD = 180 – ACB  co-interior angles add to 180°

CBD = 90°

DCB = CDB =  (180o – 90o) ÷ 2 

base angles of an isosceles triangles
	45
	4
	B1    ACB = 90   (could be on the diagram)     

         or     45 seen in a correct position on the diagram    

B1    answer of 45

B1      angle in a semicircle = 90   

B1     base angles isosceles triangle are equal     

          or    alternate angles  are equal




	20
	(a)
	2x2 – 9x + 4  =  (2x – 1)(x – 4)  


	(2x – 1)(x – 4)  

	2
	M1    (2x  ±  1)(x  ±  4)      

A1     cao



	
	(b)
	(2x – 1)(x – 4)   =  (2x – 1)2
2x – 1 = 0      or   x – 4 =  2x – 1   

for   x = ½    or    x = – 3


	
[image: image71.wmf]3
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	4
	M1    ‘(2x – 1)(x – 4)’   =  (2x – 1)2   

M1 dep     for   2x – 1 = 0     or   for    x – 4 =  2x – 1   oe

A1     for   x = ½    or    x  =  – 3

A1      cao




	21
	(a)
	e.g. 
[image: image72.wmf]4
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[image: image73.wmf]2
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	2
	M1 for attempt to find 
(difference in y)



(difference in x)

A1 for 
[image: image74.wmf]2

1

-

 oe

SC B1 for 
[image: image75.wmf]1

2

  or –2 seen with or without working or sight of y = –½ x + 2 or 

y = –½ x or –½ x


	
	(b)
	2 = ​– ½ × 6 + c

2 + 3 = c
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2

1

+

-

=

x

y



	2
	M1 for 
[image: image77.wmf]1

''

2

yxc

=-+

or y = mx + 5

A1 cao


	22
	(a)
	Probability tree diagram
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’ 
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	2
	B1    
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’ 
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 oe              on first two branches
B1    
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     on remaining branches



	
	(b)
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 × 
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   +   
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 × 
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=      [image: image95.png]


      +    [image: image97.png]



=       
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	4
	M3     
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 × 
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4

    oe      
          (M2     
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 × 
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   or  
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    oe   

           or       
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 × their 
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    oe   )

          (M1    their 
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A1     
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	23
	
	t(k – 2) = k
tk – 2t = k
tk – k = 2t
k(t – 1) = 2t

	k = 
[image: image118.wmf]2

1

t

t

-



	4
	M1 for attempt to multiply LHS by (k– 2) or sight of t(k –2) or tk – 2t or tk – 2 (ignore RHS)

M1 for attempt to subtract k from LHS or sight of  tk – k (ignore RHS) or attempt to  subtract tk to give –2t = k – tk (ignore LHS)

M1 for attempt to factorise for k e.g. k(t – 1) or k(1 – t) 

A1 for  
[image: image119.wmf]2
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	24
	
	eg.

x = 0.28181...

100x = 28.181...

99x = 27.9


	
[image: image121.wmf]31

110

 
	3
	M1 for 0.28181(...) or 0.2 + 0.08181(...) or 

evidence of correct recurring decimal eg. 281.81(...)

M1 for two correct recurring decimals that, when subtracted, would result in a terminating decimal, and attempting the subtraction

eg. 100x = 28.1818…, x = 0.28181… and subtracting 

eg. 1000x = 281.8181…, 10x = 2.8181… and subtracting

OR 

[image: image122.wmf]27.9

99



 QUOTE [image: image123.png]2
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  or oe

A1 cao
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Examiner report: Gold 2

Question 1
Many students were able to score at least 1 mark in this question, usually in part (i), but few were able to score all 3 marks. A significant number of students attempted to evaluate the calculations by long multiplication/division rather than by relocating the positions of the decimal points in the given information. Students should be advised to estimate the values of calculations as a guide to determining the positions of decimal points in given information.
Question 2

Candidates gained full marks by using 30 or 31 with 5 and 0.2. The main error was an inability to deal with the division by 0.2 where often the answer 7.5 came from 150 ÷ 0.2. Basically, there was a lack of conceptual awareness that division of a positive integer by a number less than 1 gives an answer greater than the numerator.

Some candidates tried to deal with the denominator directly by multiplying the numerator and denominator of the initial expression by 10, but often this resulted in each term of the numerator being made ten times larger. Weaker candidates sought to replace 0.21 by 0.5 or 0 or 1.

Question 3

This question highlighted some considerable misunderstandings from candidates. Far too many either added the units, or simply gave the two amounts from multiplying each of the units by 15. Worst was a division of 15. Many candidates arrived at amounts of money of many thousands of pounds, and clearly did not see the significance of their errors. On a Higher Tier paper it was disappointing to see many final answers written in incorrect money notation (eg 9.0) and without monetary units. This was a QWC question (marked with an asterisk) and an incorrectly expressed answer lost the QWC mark. There were arithmetic errors associated with multiplication of 15.
Question 4

From a functional maths point of view, very many candidates showed they cannot tackle such a task as this one successfully. Generally, finding one third of £24 was no problem, although a minority of candidates thought that finding 30% would do or gave the wrong value for 
24 ÷ 3. Similarly, many candidates were successful in finding 60% of £12 or £24, usually by dividing by 10 and multiplying by 6. However, although the mathematical techniques were carried out competently, there was an enormous lack of attention on what to do with the two figures already calculated. A very common error at this stage was to work out the sum of the discounts. Less common, but still frequent, was to added the adult discounted price to the discount for the children. This lost half the marks for the question. The common parlance of ‘off of’ does not help students in this! A significant number worked out the cost for 1 adult and 1 child and many left the otherwise correct answer as £25.6.

Question 5

The answers to part (a) were surprisingly varied for what should have been a very straight forward question on a higher paper. Some candidates attempted to multiply probabilities, others used 7 as the denominator rather than the numerator and there was also evidence of poor arithmetic resulting in the denominator being given as 11 rather than 12. 

In part (b) those candidates that realised that there needed to be 15 counters in the bag were generally able to score both marks. However, some candidates failed to read the question properly and so gave their answer as the number of green counters that needed to be added to the bag or as a probability.
Question 6

Many candidates scored 1 or 2 marks for describing the given transformation as an enlargement and/or a correct scale factor of 2; however only a few were able to gain full credit by including the centre (1, 0).  Attempts at a scale factor such as ‘twice as big’ or ‘double in size’ were given no credit. A significant number of candidates made the error of writing the centre as (0, 1) or as a column vector.  Others gave coordinates (3, 2) or (5, 4), the bottom left vertices of the 2 shapes shown. This question asked for a single transformation. Those candidates who offered a combination of transformations scored no marks even when part of the description was ‘correct’.
Question 7

Many correct answers were seen using a variety of methods. Common errors included forgetting to use place value in the ‘traditional’ method of long multiplication and incorrect partitioning. There were many multiplication errors seen, giving 7 × 7 as 14 was probably the most common of these. Students who carried out the multiplication correctly frequently then made addition errors. A significant number of candidates failed to place a decimal point in their answers in which case £6475 scored 2 out of the 3 available marks. Those candidates who used a partitioning method often had the most difficulty with 70 × 37. Many using a ‘scaling up’ or repeated addition type of approach but failed to keep count properly. It was, in many cases, very difficult to follow candidate’s working as presentation was poor.

Question 8

Few students were able to score full marks on this question, but many scored at least 1 mark. Often students did not identify the angles they were using, either in the diagram or in the working. Some students used ambiguous notation to identify angles, eg angle BFG identified as angle F in their working. A significant number of students identified angle BFG as being equal to angle BGF, ie an incorrect application of base angles of an isosceles triangle. When writing down the reasons for their answers, these were often incorrect or incomplete, eg the reason for angle ABG equalling angle BFG was given as “corresponding angles” and the reason for angle GFB equalling angle FBG was given as “isosceles triangle”. Frequently students did not give all the reasons for their working. A common incorrect answer was to correctly work out angle BFE as 115○, but then to write x = 115○. Students should be advised to identify the angles they are using in the diagram, or unambiguously in their working, and not to give abbreviated reasons for their working.
Question 9

Part (a) was done well. Most students could identify at least one thing wrong with the question, typically “overlapping intervals” followed by “no units of distance”. Common incorrect answers here were “no time frame” and eg “no 4 to 8”. 

In part (b), most students could write down a suitable question for the questionnaire and gave at least three non-overlapping exhaustive response boxes. Common incorrect answers involved giving inconsistent time frames, eg boxes labelled “daily”, “weekly” and “monthly”, and incorrect questions, eg “How long does it take you to go to the supermarket each day?”. Non-exhaustive response boxes were often due to the omission of a zero option, e.g. “0 times a week”.
Question 10

This multi-step question did make many of the candidates think about putting a successful strategy in place for solving a problem. 27% of candidates scored no marks,11% of candidates scored either one mark, or two marks, 12%, usually for calculating part of or all of the area of the cross section correctly. Three marks were obtained by 29% usually for including a calculation to show that they were multiplying their area by 8 g/cm3. The 8% of candidates that gained four marks were those that managed to change the 2 metres for the length of the prism into centimetres and multiply it by their cross sectional area. The fifth mark was awarded to 13% of candidates that obtained the correct answer accompanied by the appropriate unit. The most common errors were failing to convert the units and dividing by 8 instead of multiplying to find the mass. Many errors were also made in working out the area of the L shape with perimeter being the most common.

Question 11


There was a number of possible equations that could be formed from the diagram. Generally speaking those who managed to form a correct equation went on to score at least two marks. Some candidates experienced difficulty in carrying out the final division, usually 351 ÷ 9. As the answer was an integer value it was necessary to give the final answer as 39 rather than a top-heavy fraction. The most popular method of solution was to find an expression for the sum of the angles and then equate this to 360. A large number of candidates did find the correct sum of the angles but then either equated this to zero or 180 or tried to solve 9x = 9, none of these approaches enabled any marks to be awarded. A minority of candidates realised that a more efficient method of solution was to equate the opposite angles or sum the co‑interior angles to 180. There was very little evidence of the checking of final solutions which may have helped come candidates to reconsider their answer.

Question 12

Common errors seen in part (a) were to plot at the end of the interval rather than mid-interval and to omit the final point or fail to join the last two points. Points were sometimes plotted correctly but then not joined. Part (b) was well answered.
Question 13

The key word in this question which very many candidates overlooked was ‘estimate’. Unless there was an approximation done somewhere in the process to get to the answer full marks could not be achieved. Many candidates tried to calculate will the full figures – their working tended to be confused and their presentation so disorganised that it was not possible for markers to follow it. Candidate attempts tended to fall into two groups:
(a) Calculate the number of seconds in one day (86400) and then divide by 2014 (or 2000).
(b) Divide 2014 by 60 to find how many minutes there are between prizes (about 33) and then either work out how many prizes roughly this meant per hour or divide the number of minutes in a day by 33 (or 30).
The first method was bedevilled by awful arithmetic - a common error being 60 × 60 = 1200 to start off with. Very few candidates started with the calculation 60 × 60 × 20 and went on to divide the answer by 2000 which is possibly the most direct way. It was disappointing to see candidates who clearly had a good grasp of what they were doing carry out such calculations as 86000 ÷ 2000 = 43000 (or 430 or 4300).

The second method generally worked well especially for those who realised that 33 minutes can be approximated by half an hour so a good approximation to the number of prizes is to double 24. 
Question 14

Few candidates knew the correct conversion despite this being stated as required knowledge in the specification. Of those that knew the 5 miles = 8 km conversion, most could then carry out the rest of the calculation correctly to get full marks. A few impressive candidates knew that 50 mph was the same speed as 80 kph and were able to complete the question very succinctly. A few candidates did not use a sufficiently accurate conversion but still gained some of the marks. These candidates generally used 1 mile = 1.5 km. If they used this conversion correctly then they were awarded 2 marks for the question. Most candidates had no idea of the equivalence and either ignored the fact there were different units to get an answer of a little over 9 hours or made a conversion by multiplying by 10 or 100.

Once again, there was evidence of poor numerical skills with the division by 50 causing problems. There was, for example, little sign of cancelling the 0s or of doubling the 480 and the 50 when working out 480 ÷ 50 and very often an answer was attempted by using some sort of build up method.

Question 15


Those candidates who understood the concept of finding the median from a cumulative frequency graph were generally successful in part (a) although some did use 64 rather than 60 as the total frequency and so used the wrong value on the cumulative frequency axis in their attempt to find the median. Others gave a value of 30 from ‘half-way’ up the cumulative frequency axis, failing to read across and down to the weight axis. With a boxplot already drawn in part (c), most candidates realised in part (b) what sort of diagram they were aiming for but were unsure where to get the appropriate figures from. Indeed some candidates ignored the given max and min values and took 160 and 190 from the graph instead of using the given minimum and maximum values for the 'whiskers' which was enough to gain one mark. The most common loss of a mark in this question was an inability to read the upper and lower quartiles from the graph. 

The demand in part (c) was to compare the distributions of the two groups. Some candidates misinterpreted and gave statements regarding the effect of the fertilizer on group A. There were two marks available, one to compare the range or inter-quartile range and the other to compare a specific value (e.g. the median). Many candidates did do this and gave two correct comparisons but some failed to answer the question and just quoted, for example, the two medians without making an attempt to compare them in any way. Candidates should ensure that they use correct mathematical language when answering questions that require distributions to be compared. Responses such as 'distribution is spread out, ‘heavier because of average’, ‘group A bigger as they had fertilizer’ all scored no marks.  

Question 16

This question on standard form gave a good range of marks. In part (a) most candidates were able to change a number written in standard form into an ordinary number but this reduced in part (b) to about a third when a number smaller than 1 had to be written in standard form. The division of two numbers that were written in standard form was poorly understood, with only a few candidates giving the fully correct answer and a few more gained 1 mark, usually for writing 0.5 × 109 or 500,000,000 or even establishing 2.3 ÷ 4.6 × 1012 – 3, but the very large majority who gained no marks usually failed to realise, due to this being a non-calculator paper, that 2.3 ÷ 4.6 was 0.5 and many thought the answer was 2 or 2.2.

Question 17

Performance on algebraic fractions does not seem to get very much better over time, although a few candidates did gain 1 mark for writing the left-hand side of this equation over a common denominator or correctly multiplying out by a common multiple of 2 and 5.

A common error was to see all the left-hand side multiplied by 10, but not the right-hand side. The percentage of candidates who could then turn this into a linear equation of the form ax = b was very small and fully correct solutions of 
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 were seldom seen. There were many attempts using inappropriate trial and improvement methods, all of which were unsuccessful. 

Question 18

Few students were able to score more than 2 marks in this question. In part (a), most of those students who appreciated that trapezium ABCD is an enlargement of trapezium AEFG, and stated the scale factor, eg 
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, were then able to work out the length of the side AB correctly. By far the most common incorrect approach, however, was to work out the difference in the lengths of the sides BC and EF (to get 6) and add this to the length of AE (to get 11). In 
part (b), relatively few students knew that they were required to use the area scale factor for the enlargement. A common incorrect approach was to increase the area of trapezium AEFG by the linear scale factor (to get 54) and then either give this as the final answer, or subtract 36 from this to get an incorrect final of 18. A significant number of those students who appreciated that they needed to use the area scale factor for the calculation were unable to do this correctly, eg by not being able to calculate 1.5 × 1.5 correctly, or by giving the final answer as the total area of the trapezium ABCD rather than as the shaded area. A very common incorrect approach was to use the area of a trapezium formula in an attempt to find the areas.
Question 19

Many candidates were able to give the correct response of 45, but few gave valid reasons for their answers. Many started with angle CBD = 90° rather than starting with angle ACB being 90° as it was an angle in a semicircle. The reasons given were often missing or incomplete and few were correctly able to cite the necessary circle theorem rule. Many students spotted the isosceles triangle, though several referred to the triangle incorrectly as equilateral. Many picked up a mark for an answer of 45°.

Correct angle notation was not widely used and many reasons were not well written so candidates should be encouraged to annotate diagrams as much as possible. Overall 54% scored 0 marks, 17% scored 1 mark and 5% scored all 4 marks.

Question 20

Candidates answered part (a) quite poorly without a clear understanding of how to factorise. Some candidates had an idea and put two empty brackets or had put 2x in one of the brackets. On a positive note, where (2x…..)(x……) was shown, they were nearly always correct. 85% failed to score and 14% scored both marks in part (a).

In part (b) candidates who achieved marks usually attempted to expand the right-hand side of the equation; only on very rare occasions did the answer from part (a) appear and then only really to produce x = –3 since (2x – 1) was cancelled on both sides and not equated to zero.  Expanding (2x – 1)2 often led to 4x2 + 1 or 4x2 – 1 which then prevented any further marks. 80% of candidates could not make any headway in this part with only 2% arriving at both correct solutions.

Question 21

In this question on straight line graphs 13% of candidates were able to find the gradient of the straight line with 16% of candidates gaining a mark for an appropriate method. Finding the equation of the straight line parallel to the given line was less well answered with only 10% of candidates writing the correct equation and another 15% gaining one mark for using their gradient from part (a) or for establishing the correct intercept of 5 on the y axis.

Question 22

The first branches on the probability tree were nearly always correct but the second branches caused much more difficulty starting with exactly how many there were of each colour in the boxes. The most common error in the second branch was to use 10 as the denominator rather than 11. It is disappointing at this level to see how many candidates just put a single number on each branch, e.g. 6, 4 on the first branch followed by 7, 3, 7, 3. This would not score any marks.

Part (b) made use of the values on the probability tree but using this information correctly involved a clear understanding of the question which was frequently not the case. Some, after writing the incorrect probabilities, did go on to multiply across the correct branches and even to add their totals, thus securing method marks and showing recognition of BB or WW.

However, there was a lot of confusion with some multiplying across all branches and adding all totals, others thinking that the required combination was BW and WB rather than BB and WW. Overall half the candidates failed to score on this question with a further 28% scoring one mark, generally for the first branch in part (a). Just over 6% of the candidates got the question fully correct.

Question 23

This question on changing the subject of the formula was poorly answered with only 7% of candidates gaining all four marks. Three marks were obtained by the 0.6% of candidates that factorised k outside a bracket leaving t – 1 or 1 – t inside the bracket; 3% of candidates gained two marks for taking the terms in k to one side of the equation and one mark was obtained by the 21% of candidates who were able to multiply both sides of the equation by the term t –2. 

Many knew the first stage was to multiply by (k – 2) but failed to multiply out the brackets correctly. Few could collect the k terms on one side and the final problem was the inability to factorise. A few candidates thought that the solution was to simply interchange t for k. Multiple attempts were frequently seen often leading to no marks being awarded as there was a choice of methods and candidates did not tell the examiner which attempt they wanted considered.

Question 24
 

Candidates who were able to recognise that the given recurring decimal was 0.28181... rather than 0.281281... gained a generous first method mark. In order to gain the second method mark a full correct method had to be seen. Unfortunately, many attempted the subtraction of 281.8181... and 0.28181... which is an incorrect method. Some got as far as 
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or  but were then unable to finish their solution correctly to arrive at the correct answer of 
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. There were many incorrect guesses of 
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and  seen.

Question 25

Candidate were expected to define a letter (n say) to stand for any whole number. They then were expected to add this to n + 1 to get 2n +1 and then argue that this was an odd number. Many candidates were not precise enough and just gave algebraic expressions without defining what the letter(s) stood for. Many more thought that giving some numerical examples was enough.
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