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Instructions 
· [image: image97.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 may be used.

· If your calculator does not have a π button, take the value of π to be 
3.142 unless the question instructs otherwise.

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

	86
	67
	45
	26
	13


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 
[image: image6.wmf]1

3

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.
1.

[image: image12.emf]
Work out the area of this right-angled triangle.

............................. cm2
(Total 2 marks)
___________________________________________________________________________

2.

[image: image13.emf]
On the grid, enlarge the shape with a scale factor of 
[image: image14.wmf]2

1

, centre P.

(Total 3 marks)
___________________________________________________________________________

3. 
Rosie and Jim are going on holiday to the USA.

Jim changes £350 into dollars ($).

The exchange rate is £1 = $1.34

(a) 
Work out how many dollars ($) Jim gets.

$ ..................................

(2)


In the USA Rosie sees some jeans costing $67

In London the same make of jeans costs £47.50

The exchange rate is still £1 = $1.34

(b) 
Work out the difference between the cost of the jeans in the USA and in London.


Give your answer in pounds (£).

£ ..................................

(3)

(Total 5 marks)
___________________________________________________________________________

4. 
Rhiana plays a game.
The probability that she will lose the game is 0.32.
The probability that she will draw the game is 0.05.
Rhiana is going to play the game 200 times.

Work out an estimate for the number of times Rhiana will win the game.
..........................................

(Total 3 marks)

___________________________________________________________________________

5. 

[image: image15.emf]
Jon has a flower garden in the shape of a circle.

The diameter of the garden is 5 metres.

Jon wants to put fencing around the edge of the garden.

The fencing costs £1.80 per metre.

Work out the total cost of the fencing.
£..........................................

(Total 3 marks)

___________________________________________________________________________

6. 
The equation x3 + 3x = 41

has a solution between 3 and 4

Use a trial and improvement method to find this solution.

Give your answer correct to one decimal place.

You must show all your working.

x = ...............................
(Total 4 marks)

___________________________________________________________________________

7.
Here are the first five terms of an arithmetic sequence.

2
6
10
14
18
(a)
Write down an expression, in terms of n, for the nth term of this sequence.
..........................................

(2)
(b)
Is 86 a term in the sequence?


You must give a reason for your answer.
(1)
 (Total for Question 7 is 3 marks)

___________________________________________________________________________

8. 
The equation

x3 + 10x = 25

has a solution between 1 and 2

Use a trial and improvement method to find this solution.

Give your answer correct to one decimal place.

You must show all your working.

x = ............................... 
(Total 4 marks)
___________________________________________________________________________

9. 

[image: image16.emf]
ABC, PQR and AQD are straight lines.

ABC is parallel to PQR.

Angle BAQ = 35°
Angle BQA = 90°
Work out the size of the angle marked x.

Give reasons for each stage of your working.
x = ..........................................°
(Total for Question 9 is 4 marks)

___________________________________________________________________________

10. 
–3 < k ( 2

k is an integer.
(a) 
Write down all the possible values of k.
.....................................

(2)

(b)
Solve the inequality 

[image: image17.wmf]3
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x

 < 10
.....................................

(2)

 (Total 4 marks)
___________________________________________________________________________

11. 
(a) 
Simplify 
m3 × m6
.....................................

(1)

(b)
Simplify 

[image: image18.wmf]2

8

p

p


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

(1)

(c)
Simplify 
(2n3)4
.....................................

(2)
(Total 4 marks)
___________________________________________________________________________

12.
(a)
Solve
3(x – 2) = x + 7
x = ..............................................

(3)

(b)
Solve

[image: image19.wmf]2
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y

-

 = 1
y = ..............................................

(2)

(Total 5 marks)

___________________________________________________________________________

13. 
Use your calculator to work out
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(a)
Write down all the figures on your calculator display.


You must write your answer as a decimal.

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

(2)

(b) 
Give your answer to part (a) correct to 3 significant figures.

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

(1)

 (Total 3 marks)
___________________________________________________________________________

14. 
A = 4bc
A = 100

b = 2

(a) 
Work out the value of c.
..........................................

(2)
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(b) 
Make k the subject of the formula.
..........................................

(3)

(Total 5 marks)

___________________________________________________________________________

15. 
200 students in Year 11 took a mathematics test.

Kamini wants to find out whether students in Year 11 like mathematics.
For her sample she asks the 20 students who got the highest marks in the test.

This is not a good sample to use.

(a)
Write down one reason why.

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


...............................................................................................................................................
 (1)
She uses this question on her questionnaire.

[image: image22.emf]
(b) 
Write down one thing that is wrong with this question.

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


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

Kamini also wants to find out how many hours students spend on their mathematics homework.

(c)
Design a suitable question that Kamini could use on her questionnaire.


You must include some response boxes.
(2)

(Total 4 marks)
___________________________________________________________________________

16. 
G and H are vertices of a cuboid.
[image: image23.emf] 
(a)
Write down the coordinates of point G.

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

(1)
(b) 
Write down the coordinates of point H.

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

(1)
(Total 2 marks)
___________________________________________________________________________

17.
Calculate the value of  
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Write down all the figures on your calculator display.

You must give your answer as a decimal.
..........................................

(Total 2 marks)

___________________________________________________________________________

18.
Make p the subject of the formula
y = 3p2 – 4.
..............................................

(Total 3 marks)

___________________________________________________________________________

19. 


p2 = 
[image: image25.wmf]xy
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x = 8.5 × 109
y = 4 × 108
Find the value of p.

Give your answer in standard form correct to 2 significant figures.

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

(Total for Question 19 is 3 marks)

___________________________________________________________________________

20.
Solve 3x2 – 5x – 1 = 0

Give your solutions correct to 3 significant figures.
..............................................

(Total 3 marks)

___________________________________________________________________________

21. 
(a)
Expand and simplify
(y – 2)(y – 5)
..........................................

(2)

*(b)
Prove algebraically that
(2n + 1)2 – (2n + 1)    is an even number

for all positive integer values of n.
(3)

(Total 5 marks)

___________________________________________________________________________

22.
(a)
Simplify fully
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..............................................

(3)

(b)
Make m the subject of
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..............................................

(4)

(Total 7 marks)

___________________________________________________________________________

23. 
(a)
Factorise 

x2 + px + qx + pq

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

(2)

(b) 
Factorise 

m2 – 4

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

(1)

(c)
Write as a single fraction in its simplest form 
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.....................................

(3)
(Total 6 marks)

___________________________________________________________________________

24.
[image: image30.emf]
ABC is a triangle.

AB = 8.7 cm.

Angle ABC = 49(.

Angle ACB = 64(.

Calculate the area of triangle ABC.

Give your answer correct to 3 significant figures.

..............................................cm2
(Total 5 marks)
___________________________________________________________________________

25.
Here are two triangles T1 and T2.
[image: image31.emf]
The lengths of the sides are in centimetres.

The area of triangle T1 is equal to the area of triangle T2.

Work out the value of x, giving your answer in the form a + √b where a and b are integers.
(Total 5 marks)
___________________________________________________________________________

26. 
The diagram shows a sector of a circle with centre O.

The radius of the circle is 8 cm.
PRS is an arc of the circle.

PS is a chord of the circle.

Angle POS = 40°

[image: image32.emf]
Calculate the area of the shaded segment.

Give your answer correct to 3 significant figures.
............................. cm2
(Total 5 marks)
___________________________________________________________________________

(TOTAL FOR PAPER: 102 MARKS) 

	1
	(a)
	4.636809….. ÷ 3.44
	1.3479(09665…)
	2
	M1 for 4.63(6809….. )or 3.44 seen or 
[image: image33.wmf]25

86


A1 for 1.3479(09665…) 



	
	(b)
	
	1.35
	1
	B1 ft for 1.35




	2
	
	
	Correct enlargement s.f ½., centre P
	3
	B3 for correct enlargement s.f. ½centre P

(B2 for correct enlargement s.f. ½ , incorrect centre or correct enlargement P, s.f (½, 1,

centre P)

(B1 for correct enlargement s.f  (½, 1, incorrect centre  or for 2 sides correctly enlarged, s.f. ½ )




	3
	(a)
	350 × 1.34
	469
	2
	M1 for 350 × 1.34 or digits 469

A1 for 469



	
	(b)
	67 ÷ 1.34 = 50

50 – 47.50

47.50 × 1.34 =63.65

67 – 63.65 = 3.35

3.35 ÷ 1.34 = 
	2.50
	3
	M1 for 67 ÷ 1.34 or 50 seen

M1 (dep) for “50” – 47.5(0)

A1 for £2.5(0)

OR

M1 for 47.5(0) × 1.34 or 63.65 or 3.35 seen

M1 (dep) for 67 – “63.65”(= 3.35) and “3.35” ÷ 1.34

A1 for £2.5(0)




	4
	
	
	126
	3


	M1 for 1 – 0.05 – 0.32 (= 0.63)

M1 for ‘0.63’ × 200

A1 cao

OR

M1 for  0.05 × 200 (= 10) or 0.32 × 200 (= 64) or 0.37 × 200 (=74)

M1 for 200 – ‘10’ – ‘64’

A1 cao

OR

M1 for 100 – 5 – 32 (= 63)

M1 for 
[image: image35.wmf]"63"

200
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´


A1 cao

SC: B2 for 
[image: image36.wmf]126

200

 as the answer.


	5 
	
	π × 5 × 1.80
	28.27
	3
	M1 for use of π × x (with x = 5 or x = 2.5) or 2 × π × x (with x = 5 or x = 2.5)

M1 for   π × 5 × 1.8(0)    or   2 × π × 2.5 × 1.8(0) 

A1 for 28.26 or 28.27 or 28.28 or 28.3(0) or 28.8(0)




	6
	
	x = 3 gives 
36

x = 4 gives 
76

x = 3.1 gives 
39.(091)

x = 3.2 gives 
42.(368)

x = 3.3 gives 
45.(837)

x = 3.4 gives 
49.(504)

x = 3.5 gives 
53.(375)

x = 3.6 gives 
57.(456)

x = 3.7 gives 
61.(753)

x = 3.8 gives 
66.(272)

x = 3.9 gives 
71.(019)

x = 3.15 gives 
40.7(05875)

x = 3.16 gives 
41.0(34496)

x = 3.17 gives 
41.3(65013)

x = 3.18 gives 
41.6(97432)

x = 3.19 gives 
42.0(31759)


	3.2
	4
	B2 for a trial 3.1 ≤ x ≤ 3.2

(B1 for trial 3 ≤ x ≤ 4)

B1 for a different trial 3.15 ≤ x < 3.2

B1 (dep on at least one previous B1) for 3.2

Accept trials correct to the nearest whole number (rounded or truncated) if the value of x is to 1 dp 

but to 1dp (rounded or truncated) if the value of x is to 2 dp

NB: no working scores no marks, even if the answer is correct.


	7
	 (a)
	
	4n – 2
	2
	B2 for 4n – 2 oe

(B1 for 4n + k, k ≠ –2 or k is absent, or n = 4n – 2) 



	
	*(b)
	
	Yes + reason
	1
	C1 ft from (a) for decision and explanation, e.g. equating 86 with nth term and “Yes, its the 22nd term” or continuing the sequence up to 86 and “Yes, 86 is in the sequence” oe




[image: image37.emf]
	9
	
	
	55
	4
	M1 for a correct method to find a different angle using 35°

M1 for setting up a complete process to calculate angle x
A1 cao

B1 states one of the following reasons relating to their chosen method:

Alternate angles are equal;




Corresponding angles are equal;

Allied angles / Co-interior angles add up to 180;

the exterior angle of a triangle is equal to the sum of the interior opposite angles.




	10
	
	(12×2 + 16×8 +20×14 +24×23 +28×9 +32×4) ÷ 60 = 

(24 + 128 + 280 + 552 + 252 + 128)÷60 =

1364 ÷ 60


	22.7
	4
	M1 for fx consistently within intervals including the ends (allow 1 error)

M1 (dep) for use of all correct mid-interval values (allow 12 – 12.5 etc)

M1 (dep on 1st M1) for 
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A1 for 22.7 – 23.23…




	11
	(a)
	
	m9

	1
	B1 cao



	
	(b)
	
	p6

	1
	B1 cao



	
	(c)
	
	16n12


	2
	B2 cao

(B1 for an12 or 16nk  or 24n3×4 or 16 + n12)




	12


	(a)


	3x – 6 = x + 7

2x  = 13


	6.5


	3


	M1 for 3×x – 3×2 (=3x – 6) or  [image: image40.png]


 seen 

M1 for correct method to isolate the terms in x or the number terms on opposite sides of an equation

A1 for 6.5 oe

	
	(b)
	2 – y = 1 × 5
	– 3 
	2
	M1 for  intention to multiply both sides by 5 (to give 2 – y = 1 × 5)

A1 cao




	13
	(a)
	   
[image: image41.wmf]046
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= 
[image: image42.wmf]...
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.

12074


	109.88(47047)


	2


	B2 for 109.88(…..

(B1 for 12074 seen .…  or 555.43seen …or 109 to 110)

	
	(b)
	
	110
	1
	B1 f.t. provided answer to (a) is more than 

3 s.f.




	14
	(a)
	100 = 4 × 2 × c
	12.5
	2
	M1 for correct substitution into formula
A1 for 12.5 oe



	
	(b)
	[image: image43.png]



4[image: image45.png]


 k + 1

k = 4m² − 1

or 

2m = √( k + 1)

4[image: image47.png]


k + 1

k = 4m² − 1
	k = 4m² − 1
	3
	M1 for correct method to clear fraction or remove square root sign 

M1 (dep) for a fully correct method to both clear fraction and remove square root sign

A1 for k = 4m² − 1 or k = (2m + 1)(2m − 1)



	15
	(a)
	(34 + 46 + 28) ÷ 3

(46 + 28 + 40) ÷ 3
	36

38
	2
	M1 for either (34 + 46 + 28) ÷ 3 or (46 + 28 + 40) ÷ 3 (condone missing brackets) or 

one of 36 or 38 in correct position on answer lines

A1 cao

(SC: If no marks scored B1 for 38, 36)



	
	(b)
	
	increasing 
	1
	B1 for upwards or increasing oe or ft from part (a)




	16
	(a)
	
	55
	1
	B1 cao 



	
	(b)
	
	23
	2
	M1 for k – 47 or 47 – k or 70 – k or k – 70 where k can be any value

A1 cao



	
	(c)
	
	Box plot
	2
	B2 for a fully correct box plot ± ½ square

(B1 for 3 correctly plotted points with box or whiskers drawn in)



	
	(d)
	
	Eg: Adults greater spread, greater iqr, higher median, etc
	2
	B1 for a correct comparison of a specific value (lowest, highest, median, UQ, LQ)

B1 for a correct comparison of spread (iqr, range)




	17
	
	[image: image48.png]



	1.931851…
	2
	M1 for 2.73… or 0.732…or 3.73…or 1.931 or 1.932 or 1.93

or (1 +[image: image50.png]


) or ([image: image52.png]


− 1) or (2 +[image: image54.png]


) or 1.65... or 0.855...

A1 for 1.9318(5…)




	18


	
	3p2 =  y + 4

p2 = 
[image: image55.wmf]4

3
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	[image: image56.png]



	3
	M1 for  clear intention to add 4 to both sides or divide all terms by 3(with at least 3 terms)

M1 for clear intention to find the square root 

from p2 = (expression in y)

A1 for [image: image58.png]


 oe   (accept ± a correct root)
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	4.9 × 10–5
	3
	B3 for 4.88 × 10–5 to 4.9 × 10–5

(B2 for digits 238(23529) or 24 or 488(09353) or 49)

(B1 for digits 81 or 34)




	20
	
	
	1.85 and – 0.180
	3
	M1 for 
[image: image62.wmf]2
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 (condone one sign error)

M1 for 
[image: image63.wmf]537

6

±

 (=1.8 to1.85 or  −0.18 to −0.181)

A1 for answers in the ranges 1.8 to1.85, 

      and  −0.18 to −0.181




	21
	(a)
	y² − 2y – 5y + 10
	y² − 7y + 10
	2
	M1 for all 4 terms correct (condone incorrect signs) or 3 out of 4 terms correct with correct signs

A1 cao



	
	*(b)
	(4n² + 2n + 2n + 1) 

      − (2n + 1)

= 4n² + 4n + 1 − 2n − 1

= 4n² + 2n

= 2n(2n + 1)


	Proof
	3
	M1 for 3 out of 4 terms correct in the expansion of (2n + 1)² 

or (2n + 1)
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A1 for 4n² + 2n or equivalent expression in factorised form

C1 for convincing statement using 2n(2n + 1) or 2(2n² + n) or 4n² + 2n to prove the result




	22
	(a)
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	3
	M1 for (2x –  3)(x – 1) 

M1 for (x + 6)(x – 1)
A1 cao



	
	(b)
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mbR – mvb = tvR – tvb

m(bR – vb) = tvR – tvb

OR
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	4
	M1 for putting LHS over a common denominator with at least one correct numerator (ignore signs) or for showing an intention to multiply each term on both sides by R or v or b
M1 for rearranging correctly to isolate terms in m
M1 for factorising with common factor m from 2 terms

A1 for 
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	23
	(a)
	x(x + p) + q(x + p)
	(x + p)(x + q)
	2
	M1 for x(x + p) + q(x + p) or x(x + q) + p(x + q)

A1 cao



	
	(b)
	
	(m – 2)(m + 2)
	1
	B1 cao



	
	(c)
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	3
	M1 for common denominator of (x – 4)(x + 3)

M1 for 
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A1 for  
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	29.3
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	M1 for 
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M1 for (AC =)
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A1 for 7.3(05…)

M1 for 
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× 8.7 × ‘7.305’ × sin(180 – 64 – 49)

A1 for 29.19 – 29.3
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	1 + [image: image88.png]



	5
	M1 for  [image: image90.png]


× x × x × sin30° oe

M1 for  [image: image92.png]


 (x − 2)( x + 1) oe  or  [image: image94.png]> X —2)X (& +1)xsin90



 

M1 (dep on at least one previous M1) for formation of equation from equating areas with x as the only variable

A1 for x² − 2x − 4 = 0 oe in the form ax2 + bx + c = 0 or ax2 + bx = c
A1 cao
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YYMM
	Question
	Mean score
	Max score
	Mean percentage
	ALL
	A*
	A
	%A
	B
	C
	%C
	D
	E

	1011
	Q01
	1.38
	2
	69
	1.38
	1.92
	1.89
	94.5
	1.76
	1.28
	64.0
	0.65
	0.28

	1106
	Q02
	1.83
	3
	61
	1.83
	2.93
	2.61
	87.0
	1.95
	1.18
	39.3
	0.64
	0.37

	1203
	Q03
	3.97
	5
	79
	3.97
	4.84
	4.64
	92.8
	4.40
	3.91
	78.2
	3.02
	2.21

	1306
	Q04
	2.13
	3
	71
	2.13
	2.92
	2.78
	92.7
	2.53
	2.04
	68.0
	1.29
	0.61

	1303
	Q05
	1.31
	3
	44
	1.31
	2.89
	2.58
	86.0
	1.88
	1.08
	36.0
	0.46
	0.10

	1203
	Q06
	2.56
	4
	64
	2.56
	3.60
	3.36
	84.0
	3.11
	2.49
	62.3
	1.23
	0.41

	1411
	Q07
	1.48
	3
	49
	1.48
	2.91
	2.79
	93.0
	2.34
	1.71
	57.0
	1.04
	0.48

	1006
	Q08
	2.90
	4
	73
	2.90
	3.74
	3.45
	86.3
	3.13
	2.53
	63.3
	1.15
	0.20

	1306
	Q09
	2.55
	4
	64
	2.55
	3.75
	3.48
	87.0
	3.09
	2.35
	58.8
	1.41
	0.75

	1011
	Q10
	2.15
	4
	54
	2.15
	3.91
	3.51
	87.8
	2.61
	1.68
	42.0
	0.94
	0.40

	1111
	Q11
	2.35
	4
	59
	2.35
	3.81
	3.34
	83.5
	2.86
	2.27
	56.8
	1.68
	1.29

	1306
	Q12
	2.87
	5
	57
	2.87
	4.94
	4.68
	93.6
	3.85
	2.28
	45.6
	0.93
	0.30

	1106
	Q13
	1.69
	3
	56
	1.69
	2.80
	2.34
	78.0
	1.79
	1.12
	37.3
	0.51
	0.27

	1303
	Q14
	1.85
	5
	37
	1.85
	4.81
	4.02
	80.4
	2.62
	1.45
	29.0
	0.55
	0.07

	1011
	Q15
	2.71
	4
	68
	2.71
	3.24
	3.09
	77.3
	2.89
	2.64
	66.0
	2.30
	1.96

	1011
	Q16
	0.91
	2
	46
	0.91
	1.87
	1.59
	79.5
	1.13
	0.64
	32.0
	0.31
	0.18

	1303
	Q17
	0.80
	2
	40
	0.80
	1.86
	1.62
	81.0
	1.19
	0.63
	31.5
	0.25
	0.08

	1306
	Q18
	1.01
	3
	34
	1.01
	2.73
	2.28
	76.0
	1.43
	0.44
	14.7
	0.07
	0.01

	1206
	Q19
	1.30
	3
	43
	1.30
	2.52
	2.00
	66.7
	1.54
	0.93
	31.0
	0.34
	0.07

	1411
	Q20
	0.31
	3
	10
	0.31
	2.83
	2.07
	69.0
	0.89
	0.13
	4.3
	0.01
	0.00

	1406
	Q21
	1.69
	5
	34
	1.69
	3.84
	2.84
	56.8
	1.95
	1.17
	23.4
	0.53
	0.15

	1411
	Q22
	0.38
	7
	5
	0.38
	5.56
	3.17
	45.3
	0.80
	0.07
	1.0
	0.00
	0.00

	1111
	Q23
	1.00
	6
	17
	1.00
	4.60
	2.95
	49.2
	1.42
	0.41
	6.8
	0.09
	0.04

	1206
	Q24
	1.19
	5
	24
	1.19
	4.67
	3.21
	64.2
	0.90
	0.09
	1.8
	0.01
	0.00

	1303
	Q25
	0.32
	5
	6
	0.32
	3.03
	1.48
	29.6
	0.29
	0.02
	0.4
	0.00
	0.00

	1006
	Q26
	1.72
	5
	34
	1.72
	4.87
	3.59
	71.8
	1.11
	0.18
	3.6
	0.03
	0.01

	 
	 
	44.36
	102
	43
	44.36
	91.39
	75.36
	73.88
	53.46
	34.72
	34.04
	19.44
	10.24
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