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Instructions

· [image: image127.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 98
· 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

	90
	72
	54
	37
	23


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


[image: image7.emf]
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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)
Work out

[image: image12.wmf]12

73

´


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

(1)

(b)
Work out

[image: image13.wmf]31

53

-


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

(2)

(Total for Question 1 is 3 marks)
___________________________________________________________________________

2. 
(a)
Simplify p × p × p × p

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

(1)

(b)
Simplify 2c × 3d

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

(1)

___________________________________________________________________________

3.

[image: image14.emf]

PQR is a straight line.


PT = PQ.

(i) Work out the value of y.

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


(ii) 
Give reasons for your answer.

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

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

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

(Total 4 marks)
___________________________________________________________________________

4.
Kalinda buys x packs of currant buns and y boxes of iced buns.

There are 6 currant buns in a pack of currant buns.

There are 8 iced buns in a box of iced buns.

Kalinda buys a total of T buns.

Write down a formula for T in terms of x and y.
..........................................

(Total 3 marks)
___________________________________________________________________________

5.
Rebecca wants to find out how many books people buy.

She is going to use a questionnaire.

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

(Total for Question 5 is 2 marks)

___________________________________________________________________________

6.

[image: image15.emf]
Describe fully the single transformation that maps shape P onto shape Q.

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

7.
The diagram shows the plan of a floor.
[image: image16.emf]
The area of the floor is 138 m2.
Work out the value of x.
(Total 4 marks)
___________________________________________________________________________

8. 
(a)
Solve 
13x + 1 = 11x + 8

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

(2)

(b)
Show that y = –2 is a solution of the equation 
[image: image17.wmf]y

4

 + y = 2y
(2)

 (Total 4 marks)
___________________________________________________________________________

9.

[image: image18.emf]


Work out the volume of the triangular prism.

.............................. cm3
(Total 2 marks)


10. 
Work out 4.52 × 36

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

 (Total 3 marks)

___________________________________________________________________________

11. 

[image: image19.emf]
ABCDE is a regular pentagon.

BCF and EDF are straight lines.

Work out the size of angle CFD.

You must show how you got your answer.
.......................................... °
(Total for Question 11 is 3 marks)

___________________________________________________________________________

12.

[image: image20.emf]
Triangle A and triangle B are drawn on the grid.

(a)
Describe fully the single transformation which maps triangle A onto triangle B.

...............................................................................................................................................
...............................................................................................................................................
(3)

(b) 
Translate triangle A by the vector 
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Label the new triangle C.

(1)

(Total 4 marks)
___________________________________________________________________________

13. 
The table shows some information about the weights, in kg, of 100 boxes.

	Weight of box (w kg)
	Frequency

	0 < w ( 4
	10

	4 < w ( 8
	17

	8 < w ( 12
	28

	12 < w ( 16
	25

	16 < w ( 20
	20


Draw a frequency polygon to show this information.

[image: image22.emf] 

(Total 2 marks)
___________________________________________________________________________

14. 
(a) 
Write down the value of 50
............................

(1)

(b) 
Write down the value of 2–1
............................

(1)

(Total 2 marks)

15. 
k is an integer such that –1 ( k < 3

(a) 
List all the possible values of k.

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

(2)

(b) 
Solve the inequality 6y (  y + 10

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

(2)

(Total 4 marks)


16. 
(a) Expand and simplify 3(x + 5) + 2(5x – 6)

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

(2)

(b) 
Simplify 
[image: image23.wmf]2
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.....................................

(1)

(c) 
Factorise 5x + 10

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

(1)

(d) 
Factorise fully x2y + xy2
.....................................

(2)

(Total 6 marks)
___________________________________________________________________________

17. 
(a)
Write down the value of 100.
..........................................

(1)

(b)
Write down the value of 10–2.
..........................................

(1)

(c)
Write these numbers in order of size.

Start with the smallest number.

2.73 × 103
27.3 × 10–3
273 × 102
0.00273
..............................................................................................................................

(2)

(Total for Question 17 is 4 marks)

___________________________________________________________________________

18.
Solve the simultaneous equations
4x + y = 25

x – 3y = 16
x = ..........................................

y = ..........................................

(Total for Question 18 is 3 marks)

___________________________________________________________________________

19. 
Sameena recorded the times, in minutes, some girls took to do a jigsaw puzzle.

Sameena used her results to work out the information in this table.

	
	Minutes

	Shortest time
	18

	Lower quartile
	25

	Median
	29

	Upper quartile
	33

	Longest time
	44


(a) 
On the grid, draw a box plot to show the information in the table.

[image: image24.emf]
(2)

The box plot below shows information about the times, in minutes, some boys took to do the same jigsaw puzzle.

[image: image25.emf]
(b) 
Compare the distributions of the girls’ times and the boys’ times.


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

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

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

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

(Total 4 marks)
___________________________________________________________________________

20. 
The box plots show information about the points scored by some students in a spelling competition.

[image: image26.emf]
Compare the distributions of the boys’ scores and the girls’ scores.

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

21. 

[image: image27.emf]
B, C and D are points on the circumference of a circle, centre O.

ABE and ADF are tangents to the circle.

Angle DAB = 40°.

Angle CBE = 75°.

Work out the size of angle ODC.
.......................................... °
(Total for Question 21 is 3 marks)

___________________________________________________________________________

22.
(a)
Simplify
(3x2y4)3
..............................................

(2)

(b)
Simplify
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..............................................

(3)

(Total for Question 22 is 5 marks)

___________________________________________________________________________

23. 
The diagram shows a solid hemisphere of radius 5 cm.

[image: image29.emf]
Find the total surface area of the solid hemisphere.

Give your answer in terms of (.

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

24. 
This is a sketch of the curve with the equation y = f(x).

The only minimum point of the curve is at P(3, –4).

[image: image30.emf]
(a) 
Write down the coordinates of the minimum point of the curve with the equation 


y = f(x – 2).

(............ , ............)

(2)

(b) 
Write down the coordinates of the minimum point of the curve with the equation 


y = f(x + 5) + 6

(............ , ............)

(2)

(Total 4 marks)
___________________________________________________________________________

25.
The expression x2 – 8x + 21 can be written in the form (x – a)2 + b for all values of x.
(a)
Find the value of a and the value of b.

a = ..........................................

b = ..........................................

(3)

The equation of a curve is y = f(x) where f(x) = x2 – 8x + 21

The diagram shows part of a sketch of the graph of y = f(x).

[image: image31.emf]
The minimum point of the curve is M.

(b)
Write down the coordinates of M.

(...................., ....................)

(1)

(Total 4 marks)

___________________________________________________________________________

26.
Fiza has 10 coins in a bag.
There are three £1 coins and seven 50 pence coins.

Fiza takes at random, 3 coins from the bag.

Work out the probability that she takes exactly £2.50.

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

(Total 4 marks)
___________________________________________________________________________

27.


(a) 
On the grid, draw the graph of x2 + y2 = 4

[image: image32.emf]
(2)

(b) 
On the grid, sketch the graph of y = cos x for 0° ( x ( 360°

(2)

(Total for Question 27 is 4 marks)

​​​​​​​​​​​​​​___________________________________________________________________________
28.

[image: image33.emf]
APB is a triangle.

N is a point on AP.


[image: image34.wmf]AB

= a                
[image: image35.wmf]AN

 = 2b              
[image: image36.wmf]NP

 = b
(a) 
Find the vector
[image: image37.wmf]PB

, in terms of a and b.

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

(1)

B is the midpoint of AC.

M is the midpoint of PB.

*(b)
Show that NMC is a straight line.

(4)

(Total for Question 28 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS
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	(a)
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	1
	 B1 for 
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	(b)
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	2
	M1 for attempting to use a suitable common denominator with at least one of the two fractions correct

A1 for 
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	(a)
	
	p4
	1
	B1 cao



	 
	(b)
	
	6cd 
	1
	B1 for 6cd




[image: image42.emf]
	4
	
	
	T = 6x + 8y
	3
	M1 for 6x or 8y oe or T= (a linear expression in x and y)

M1 for 6x + 8y oe or T = 6x (+ay) oe or T = 8y (+bx) oe

A1 for T = 6x + 8y oe




	5
	
	
	Question given


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

B1 for at least 3 non-overlapping exhaustive response boxes with no use of inequality symbols




	6
	
	
	Enlargement, 

scale factor 2.5, 

centre (0,0)
	3
	B1    for enlargement

B1    for scale factor 2.5 oe

B1    for (0,0); accept origin or O
NB: if two different transformations are stated then 0 marks.




	7
	
	
	9
	4
	M1 for method to find area of one rectangle, 

eg 15 × 8 (=120) or 15 × 11 (=165)

M1 (dep) for subtracting from/by given area, 

eg (138 – “120”) (=18) or “165” – 138 (=27)

M1 for final step from complete method shown, 

eg 15 − "18"÷ 3 or “27” ÷ 3

A1 cao




	8
	(a)
	
[image: image43.wmf]131118
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13x – 11x = 8 – 1 or 1 – 8 = 11x – 13x

	3.5
	2
	M1 for showing the intention to isolate either the algebraic or the numerical terms in an equation

e.g. 13x – 11x or 8 – 1

A1 for 3.5 or 
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 or 
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	(b)
	Substitute y = –2 into  
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LHS = 
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RHS = 
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	Shown
	2
	M1 for substituting  y = –2 into 
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or 
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 or any correct rearrangement

A1 for showing that LHS & RHS both = – 4


[image: image51.emf]
	11
	
	
	36
	3
	M1 for a correct method to find either an interior or an exterior angle; eg. (180 × 3) ÷ 5 or 540 ÷ 5 (=108) or 360 ÷ 5 (=72)

M1 (dep) for a complete method to find angle CFD.

A1 cao



	12
	(a)
	
	Correct description
	3
	B1 for rotation
B1 for about (0,0)
B1 for 180° (accept half turn)

NB: If more than one transformation seen then B0



	
	(b)
	
	triangle with vertices

(6, 1) (6, 4) (5, 4)
	1
	B1 cao


	13
	
	
	Points plotted at (2,10), (6,17), (10,28), (14,25), (18,20) and joined with line segments
	2
	B2 for correct plotting of  5 points (± 1/2 sq) and joining with line segments

(B1 for points plotted correctly at midpoints of intervals OR 

joining points with line segments at the correct heights and consistent within the class interval (including end values) OR 

correct frequency polygon with one point incorrect OR 

correct frequency polygon with first and last point joined)

NB Ignore any histogram drawn and any part of frequency polygon outside range of first and last points plotted
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	16
	(a)
	3x + 15 + 10x − 12
	13x +3
	2
	M1 for correct expansion of one bracket
A1 cao



	
	(b)
	
	x + 2
	1
	B1 (accept 
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	(c)
	
	5(x + 2)
	1
	B1 cao



	
	(d)
	
	xy(x + y)
	2
	M1 for x(xy + y²) or y(x² + xy) or xy as one of two factors with other factor incorrect but with two terms (eg. xy(x2 + y2))
A1 cao




	17
	(a)
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	2
	M1 for 
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oe or  
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oe or  
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	(b)
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	2
	M1 
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	18
	(a)
	Correct probs.
	Correct probs.
	2
	B1 
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B1 
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	(b)
	RG, or GR 
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	3
	M1 (ft from diag) for any one correct product

M1 (ft from diag) for 
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	19
	(a)
	
	Box plot
	2
	B2    cao

(B1   for ends of whiskers at 18 and 44 (as part of a box plot diagram) OR for ends of box at 25 and 33 with median at 29)



	
	(b)
	
	2 comparisons
	2
	B2    ft for two comparisons with at least one referring to IQR or median values

(B1 ft  for one comparison of IQRs, medians, or other values)

As well as median or interquartile range accept other valid references to spread if explained correctly within a statistical context.  Statements need to be true.




	20
	
	
	Two correct comparisons
	2
	B1 for Median for boys = median for girls oe 

OR boys highest score > girls highest score oe or boys lowest score < girls lowest score oe or lower quartile for boys < lower quartile for girls oe or upper quartile for boys = upper quartile for girls

B1 for IQR boys > IQR girls oe 

OR range boys > range girls oe




	21
	
	
	55
	3
	M1 for angle ABO = 90 or angle ADO = 90,  or angle OBC = 15 or angle FDO = 90 or angle EBO = 90  (could be marked on the diagram)
M1 for reflex angle BOD = 360 – (360 – 90 – 90 – 40) (= 220) 

or angle BCD = (360 – 90 – 90 – 40) ÷ 2 (= 70)

or angle BDO or angle DBO = 90 – (180 – 40)/2  (= 20)

or angle BOC = 180 – (15 + 15) (=150)

A1 cao




	22
	(a)
	
	27x6y12
	2
	B2 cao

(B1 for any two terms correct in a product, e.g. 9x6y12)


	
	(b)
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	3
	M1 for (x – 3)(x + 3) 

M1 for (2x – 1)(x + 3)

A1 for 
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2

3

-

-

x

x

 cao




	23
	
	
	75π
	3
	M1 for (4 × π × 52 ) ÷ 2 oe

M1 for  π  × 52 oe

A1 for 75π accept 235.5

Condone the use of π = 3.14…




[image: image71.emf]
	25
	(a)
	
	a = 4, b = 5
	3
	M1 for sight of (x – 4)2

M1 for (x – 4)2 – 16 + 21

A1 for a = 4, b = 5

OR

M1 for  x2 – 2ax + a2 + b

M1 for –2a = – 8 and  a2 + b =21

A1 for a = 4, b = 5



	
	(b)
	
	(4, 5)
	1
	B1 ft


	26
	
	50  1  1

 1  50  1

1   1   50
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	4 
	M1 for 3 fractions  [image: image74.png]S| ®

]



where a < 10, b < 9 

and c < 8

M1 for  QUOTE 
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 or  [image: image80.png]


 
or  [image: image83.png]
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M1 for   [image: image87.png]


 +  [image: image89.png]


 QUOTE  

 QUOTE [image: image90.png]


 
[image: image91.png]
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 QUOTE  
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  oe.  eg. [image: image103.png]




 

Alternative Scheme for With Replacement

M1 for  [image: image105.png]




 QUOTE [image: image106.png]
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M1 for  [image: image110.png]




 QUOTE [image: image111.png]


  × 3 (=[image: image113.png]189/1000)




M0 A0 No further marks




	27
	(a)
	
	Circle, centre O, 

radius 2
	2
	B2    cao

(B1   for a circle radius 2 any centre or for a circle or part of a circle centre (0, 0) any radius)



	
	(b)
	
	Cosine curve crossing at (0, 1), (90, 0), 

(270, 0) and (360, 1)
	2
	B2    cao (ignore if sketch outside region)

(B1   for a curve with correct intercepts but incorrect amplitude OR for a curve starting at (0,1) with correct amplitude but incorrect intercepts; curves must have a shape that approximates to a cosine curve)


	28
	(a)
	
	a – 3b
	1
	B1    for a – 3b oe


	
	(b)
	
	
	4
	M1    for (NC =) [image: image115.wmf]22
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A1    for 
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C1     for NC is a multiple of NM (+ common point)




Examiner report: Silver 3

Question 1

Part (a) was found to be straightforward by the majority of the entry. Of the rest, there were some who first found a common denominator and then tried to multiply numerators together and denominators together, which, if correct, would gain the one mark available. More often the ‘common’ denominator was left as that and the numerators multiplied together. There were many cases of 2 × 1 = 3.
In part (b) candidates were expected to find a suitable common denominator (invariably 15 for those who knew what to do). There were a surprising number of candidates who subtracted numerators and denominators to get, for example, 
[image: image121.wmf]2

2

 or who found the correct common denominator but did not change the numerators. A small number of candidates added instead of subtracted – they lost the accuracy mark.
Question 2

The majority of students were able to cope successfully with the simplification required. The most popular incorrect answers to part (a) was 4p.

Question 3

The majority of candidates were able to correctly find the value of y, although many seemed to be confused as to which two angles of the isosceles triangle were equal. Some candidates gave an incorrect angle of 70o, thinking that angle TQP was the required angle. Although many candidates were able to give at least two correct reasons for their answer to (i), many contradicted their reasoning by saying that the lines TP and QP were parallel, clearly not understanding the notation on the diagram. Similarly, candidates who used the isosceles triangle properties contradicted this and referred to it as "equilateral". Calculations were often given in place of reasons; candidates need to be encouraged to communicate their mathematical thinking with reference to the geometric theory  used.

Question 4

This question was not done well. Few students could write down a correct formula for T in terms of x and y. A significant number of those students having reached the correct formula, T = 6x + 8y, then went on to “simplify” this, eg T = 14xy. A very common incorrect answer here was T = x + y.
Question 5

Candidates were often fully successful in answering this question. The vast majority remembered to put in a time frame and suitable sets of response boxes were very often seen. A common error was for one pair of response boxes to have a figure in common – for example 2 – 4 followed by 4 – 6 with all other boxes being correct. This lost a mark. Other candidates did not include a zero. A few candidates did not read the question carefully enough and wrote the question ‘How many books do you read each week?’. The use of inequality signs was thankfully rare.
Question 6

Most candidates realised that the transformation was an enlargement and there were very few statements involving more than one transformation. A scale factor of 2.5 was the most common answer, but there were many examples of other scale factors stated. Many candidates failed to get the full 3 marks because they did not give the three aspects of the necessary description; stating the centre of enlargement was the description that was most commonly missed.
Question 7

Many students were able to score a mark for calculating the area of a relevant rectangle, but relatively few could score all 4 marks. A common incomplete answer here was to work out 8 × 15 =120, generally successfully, subtract this from 138 to get 18, and then divide this by 3 to get 6, but then giving the final answer as 6. Few students attempted a purely algebraic approach. A common incorrect answer involved equating 138 to the perimeter of the shape rather than the area. A significant number of those students attempting to find x by trial and improvement were unsuccessful, often forgetting to check that the total area should equal 138.
Question 8

Candidates who used an algebraic method in part (a) were more likely to give the correct solution than those who used a trial and improvement approach. The most common error was, for example, to show the intention to subtract one from both sides of the equation and then forget to do this to both sides but as long as the intention was clear then a method mark could be awarded. 

In part (b) the most popular approach was to substitute –2 for y in both sides of the equation and show that the answer each time was –4. Some candidates did successfully rearrange and solve the equation to get y = –2 but many were unable to rearrange successfully.

Question 9

Although the correct answer of 120 cm3 was often seen, the most common error was made in candidates’ failure to correctly find the area of the triangular cross section. The most common error being an answer of 240 cm3 from a cross sectional area of 12 cm2. Another common answer was 1200 cm3 (3 × 4 × 5 × 20). A significant number of candidates found or attempted to find the surface area of the prism. This gained no credit even when perfectly correct. 

Question 10

Whilst the correct answer of 162.72 was often seen, many simple arithmetic errors prevented the award of full marks. Candidates choosing to work out 452 × 36 before inserting the decimal point often fared better than those trying to compute a number of decimal calculations. Often 0.02 was taken as 0.2 and since this led to two incorrect calculations, no marks were available.

Question 11

Candidates attempts generally fell into three groups.
(a) Those who worked out 360 ÷ 5 or 540 ÷ 5 and were able to identify that they were finding the exterior angle or interior angle respectively. They generally went on to score all 3 marks.

(b) Those who worked out 360 ÷ 5 or 540 ÷ 5 but were confused over which angle they had worked out – they generally scored 0 marks as the mark scheme was such that if it was clear they had confused interior and exterior, then they got 0 marks.

(c) Those who had little idea – too commonly thinking that the interior angles were 60° for example. They invariably scored 0 marks.

Once again, some candidates lost marks because of numerical weaknesses. In this question this was often an error of the form 360 ÷ 5 = 62, for example.
It was pleasing to see some candidates giving reasons at each stage of their calculation.
Question 12

Many fully correct descriptions of the transformation were seen. The main cause of lost marks were to use the word ‘turn’ instead of rotation or to leave out one or more of the three required parts of the description. The word ‘single’ was ignored by some candidates who sometimes offered a description of a combined transformation, usually a rotation followed by a translation; this type of response scored no marks. Candidates were less successful in part (b) although many moved the triangle by 3 squares in was, more often than not, in the wrong direction.

Question 13

The frequency polygon question was correctly answered by 39% of candidates. One mark was awarded to the 23% of candidates who plotted correctly consistently at the ends of the class intervals or who made one plotting error or who joined the last point back to the first point to make a polygon! Surprisingly on a higher tier paper 38% of candidates scored no marks usually because they were unable to handle the scale correctly on the frequency axis.
Question 14

Responses to these index questions showed a greater success rate for part (a) 
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 then to part (b) where the answer of –2 was the most commonly seen.

Question 15

Most candidates were able to make a good attempt at part (a), in that the answer given was generally a set of integers. There were some who omitted the –1 or included the 3. Part (b) was less successfully dealt with despite the fact that the answer involved another integer. Again many candidates fell back on trial and improvement whilst others turned the task into that of solving an equation.

Question 16

Part (a) was generally answered well although many candidates expanded the brackets correctly and then couldn’t cope with the arithmetic, 13x – 3 being a common incorrect error. Other errors included writing 3x + 10x as 13x2 or then attempting to simplify the final answer of 13x + 3 further. Some candidates treated this linear expansion as a quadratic expansion. The common error in part (b) was to just cancel either the 2 or 4 in the numerator rather than both. It was clear from responses to parts (c) and (d) that some students do not understand the meaning of the word ‘factorise’. Unsurprisingly candidates found (d) to be the most demanding part of the question. A commonly seen incorrect answer was x3 + y3. Otherwise the most common mistake was to only remove one of the two factors. Candidates should be reminded that the phrase ‘Factorise fully’ signifies that there is more than one factor to be found.

Question 17

The most common error here was to add on two in part (a) rather than use an appropriate scale factor. 

More able candidates were able to answer both parts of the question successfully, appreciating the fact that the sides of the triangles were in the ratio 2 : 3 and utilising this to answer part (b) correctly.

Question 18

In part (a) the majority of candidates were able to gain a mark for the correct fraction on the first lower branch. More often than not, the fractions on the remaining branches were incorrect. 

Part (b) was poorly answered. Fractions were as likely to be added together as multiplied. Even when the intention was to multiply fractions, the resulting operation was addition. Most candidates who made some progress in part (b) recognised the need to use red, green as well as green, red but sometimes failed to carry out the final addition.

Question 19

In part (a), the main error in drawing the box plot was in misreading the scale, resulting in a box plot that was drawn at all the wrong places.

In part (b), comments were too general. Sometimes the comment was a false statement, using incorrect values read from the box plot. Some candidates were also confused by the context: for example, stating that the girls were quicker when in fact they meant that the girls’ times were greater. Some candidates listed figures without making any comparison. Few candidates used the IQR in their comparisons; the median was used far more often.
Question 20

In this question it was expected that candidates would compare a specific point such as median, highest or lowest mark or upper or lower quartile for one mark and then a measure of spread for the other mark by comparing the range or interquartile range. It is expected that the correct technical language is used in such questions and words such as average and wider spread are deemed to be too inaccurate. 25% of candidates gained both marks and 43% gained one mark. Comparative language needs to be used e.g. boys’ maximum score was higher; just listing values read from the diagrams was insufficient as were general statements about consistency or distribution.

Question 21

There were a variety of methods to complete this problem with its complex configuration. The most common successful approach was to calculate the reflex angle BOD and the angle at the circumference BCD, then use the angle sum of a quadrilateral together with angle 
OBC = 15°. Other approaches were rare. They included using the alternate segment theorem (although often wrongly applied), or using angle BOC = 150° and angle BOD = 140° followed by using angles round the point O and a suitable isosceles triangle.

In many cases candidates wrote down figures but did not relate them to the angles found. In this case the marks could often not be awarded unless the 55o was given as the answer. Many candidates sensibly put values of angles on the diagram and these were accepted as evidence of correct processes. 
Question 22

In part (a) candidates who had an inkling of what to do, generally scored at least 1 mark. The most common errors were shown with the coefficient with values 3, 9 and even 81 commonly seen as well as 
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Part (b) proved to be a challenge despite the question being solely one of standard techniques: factorise both numerator and denominator and then cancel any common factors. In very many cases candidates did not do this and so scored 0 marks. For those candidates that spotted the obvious difference of two squares many sensibly used what they had found to help them find the factors of the denominator. Sometimes the common factor was misidentified as (x – 3) instead of (x + 3) and so gave the wrong factorisation as (2x +1)(x – 3). A few candidates spoilt their good work by trying to cancel their answer of 
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Question 23

Candidates struggled to bring both elements of this question together. One mark was earned by the one third of candidates who wrote an expression for either the area of the circle or the surface area of the hemisphere and 2 marks were gained by candidates who did both of these.

Very few candidates could go one step further and give the answer as 75π, although 235.5 was also accepted as many candidates ignored the instruction to leave answers in terms of π, and attempted calculations using an interesting variety of decimal approximations.

A significant number of candidates used the formula for the volume of a sphere, once again confusing area and volume.
Question 24

Both parts were fairly standard tests of knowledge of functional notation and of transformations. A few candidates were able to give the correct answer of (5, –4) for part (a) and fewer still the (–2, 2) required for part (b).
Question 25

This question was poorly answered. It was clear that only a small minority of candidates were well practised in the technique of completing the square. Candidates who realised what was required often went on to carry out this technique but then spoiled their responses by writing a = −4, b = 5. Other candidates wrote (x + 4)2 + 5 then a = 4, b = 5. This was clearly incorrect working and could not be awarded the marks. “8” and “21” were commonly seen incorrect answers. Part (b) was answered correctly by only a small minority of candidates with many of the more able candidates failing to see the connection between the two parts of the question.
Question 26

This question discriminated well between the more able candidates taking this paper. There were many good concise and accurate solutions to this question usually including the use of a tree diagram. Most of the candidates who recognised that a tree diagram was appropriate also realised that the problem involved non-replacement of the coins and so used fractions with denominators 10, 9 and 8. The focus of the question was not on simplification of fractions so answers where fractions which were not given in fully simplified form, for example 
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, were awarded full marks. Weaker candidates usually lacked a strategy to follow and often gave answers from little or no working.
Question 27
Many candidates failed to attempt this question, and there were quite a number of attempts that failed to score any marks. 
In part (a), many tried to draw a quadratic curve or a straight line. Some managed to draw part of a circle, or a circle with a radius of 4.

In part (b), many candidates ended up drawing a variant of the curve y = sin x. Some credit was given where it was clearly a cosine curve that was being attempted, but there were frequent errors in either amplitude or period.

Question 28

Although many candidates gained the mark in part (a), in part (b) few understood what was needed to show that NMC was a straight line. Those who did make an attempt found expressions for some of NM, MC or NC but rarely knew how to use their values to make a correct deduction. Some tried reasoning in words, but these failed to gain any credit without direct reference to vectors.  Once again, negative signs caused problems for some candidates, spoiling their route to a solution.
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