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Instructions 
· [image: image73.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

	91
	79
	61
	40
	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 
[image: image5.wmf]4

3

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.
1.
Here are the ingredients needed to make 10 pancakes.
[image: image12.emf]
Matthew makes 30 pancakes.

(a)
Work out how much flour he uses.
.............................................. g

(2)
Tara makes some pancakes.
She uses 750 ml of milk.
(b)
Work out how many pancakes she makes.
..............................................
(2)

(Total 4 marks)

___________________________________________________________________________

2.
The scatter graph shows some information about ten pine cones from the same tree.

It shows the length and the width of each pine cone.
[image: image13.emf]
(a)
Describe the relationship between the length and the width of a pine cone.
......................................................................................................................................................

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

(1)

Another pine cone from this tree has a length of 8.4 cm.

(b)
Estimate the width of this pine cone.

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

(2)

(Total 3 marks)

___________________________________________________________________________

3.
f = 3g + 7h
(a)
Work out the value of f when g = –5 and h = 2
f = ..........................................

(2)

(b)
Factorise
3x + 6
..........................................

(1)

(c)
Expand and simplify
5(y – 2) + 2(y – 3)
..........................................

(2)
(d)
Simplify
m5 × m3
..........................................

(1)

(e)
Factorise
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p

p


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

(1)

 (Total 7 marks)

___________________________________________________________________________

4. 
Here is a four-sided spinner.

The spinner is biased.

[image: image15.emf]
The table shows the probabilities that the spinner will land on 1 or on 3

	Number
	1
	2
	3
	4

	Probability
	0.2
	
	0.1
	


The probability that the spinner will land on 2 is the same as the probability that the spinner will land on 4

(a) 
Work out the probability that the spinner will land on 4
..........................................

(3)

Shunya is going to spin the spinner 200 times.

(b) 
Work out an estimate for the number of times the spinner will land on 3

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

(2)

(Total 5 marks)

___________________________________________________________________________

5. 
Mason is doing a survey to find out how many magazines people buy.
He uses this question on his questionnaire.

	How many magazines do you buy?


[image: image16.emf]
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[image: image18.emf]

0 to 4
4 to 8
8 to 12


(a)
Write down two things wrong with this question.
1....................................................................................................................................................

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

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

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

(2)

(b)
Write a better question for Mason to use on his questionnaire to find out how many magazines people buy.
(2)

Mason asks his friends at school to do his questionnaire.

This may not be a good sample to use.

(c)
Give one reason why.
......................................................................................................................................................

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

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

(1)

(Total 5 marks)

___________________________________________________________________________

6. 
(a) 
Use your calculator to work out 
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Write down all the figures on your calculator display.


You must give your answer as a decimal.

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

(2)

(a) Write your answer to part (a) correct to 2 decimal places.
.....................................

(1)

(Total 3 marks)
___________________________________________________________________________

7. 
The diagrams show a right-angled triangle and a rectangle.
[image: image20.emf]
The area of the right-angled triangle is equal to the area of the rectangle.

Find the value of x.

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

___________________________________________________________________________

8. 
Soap powder is sold in two sizes of box.

                     [image: image21.emf]                                [image: image22.emf]
A small box contains 2 kg of soap powder and costs £1.72

A large box contains 9 kg of soap powder and costs £7.65

Which size of box gives the better value for money?

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

Explain your answer.

You must show all your working.

(Total 3 marks)

___________________________________________________________________________

9. 
Work out £84 as a percentage of £350

................................ %

 (Total 2 marks)

___________________________________________________________________________

10. 
A computer costs £360 plus 17½% VAT. 
Calculate the total cost of the computer.

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

(Total 3 marks)

___________________________________________________________________________

11. 
The scatter graph shows some information about 10 cars.

It shows the time, in seconds, it takes each car to go from 0 mph to 60 mph.

For each car, it also shows the maximum speed, in mph.

[image: image23.emf]
(a) What type of correlation does this scatter graph show?

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

(1)

The time a car takes to go from 0 mph to 60 mph is 11 seconds.

(b) 
Estimate the maximum speed for this car.

........................................ mph

(2)

(Total 3 marks)

___________________________________________________________________________

12. 
[image: image24.emf]
ABC is a right-angled triangle.

AC = 6 cm.

BC = 14 cm.
(a) 
Work out the area of triangle ABC.
............................. cm2
(2)

(b) 
Calculate the length of AB.


Give your answer correct to 2 decimal places.
............................... cm

(3)

 (Total 5 marks)
___________________________________________________________________________

13. 
A family went on holiday to Miami.

They travelled from London by plane.

The distance from London to Miami is 7120 km.

The plane journey took 8 hours.

Calculate the average speed of the plane.

.............................km/h
(Total 2 marks)
___________________________________________________________________________

14. 
The diagram shows a solid prism made from centimetre cubes.
[image: image25.emf]
(a)
On the centimetre square grid, draw the front elevation of the solid prism from the direction shown by the arrow.
[image: image26.emf]
(2)

(b) 
On the centimetre square grid below, draw the plan of the solid prism.

[image: image27.emf]
(2)

(Total 4 marks)
___________________________________________________________________________

15. 
(a) 
Simplify m3 × m4
..................................

(1)

(b) 
Simplify p7 ( p3
..................................

(1)

(c) 
Simplify 4x2y3 × 3xy2
..................................

(2)
(Total 4 marks)
___________________________________________________________________________

16. 
Work out the value of (7.5 × 104) × (2.5 × 103).

Give your answer in standard form.

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

(Total 2 marks)

___________________________________________________________________________

17.
[image: image28.emf]
Calculate the value of x.

Give your answer correct to 3 significant figures.

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

(Total 3 marks)

___________________________________________________________________________
18. 
(a) 
Write 15 500 in standard form.

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

(1)

(b)
Write 2.48 × 10−3 as an ordinary number.

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

(1)

(c) 
Work out the value of

24 500 ÷ (1.25 × 10−4)


Give your answer in standard form.
................................................................

(2)
(Total 4 marks)
___________________________________________________________________________

19. 
(a) 
Factorise x2 − 7x + 10

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

(2)

(b) 
Solve x2 − 7x + 10 = 0

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

or x = ...............................

(1)

(Total 3 marks)
___________________________________________________________________________

20. 


[image: image29.emf]
ABC is a right-angled triangle.

AC = 16 m.

Angle CAB = 58°

Calculate the length of AB.

Give your answer correct to 3 significant figures.

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

21.

[image: image30.emf]
ABC is a right-angled triangle.

AC = 8 m.

Angle CAB = 37(.

Calculate the length of AB.

Give your answer correct to 3 significant figures.

................................. m

 (Total 3 marks)
___________________________________________________________________________

22. 
(a)
Complete the table of values for y = x3 – 7
	x
	–2
	–1
	0
	1
	2
	3

	y
	
	–8
	
	
	
	20


(2)

(b)
On the grid, draw the graph of y = x3 – 7 for values of x from –2 to 3
[image: image31.emf] 
(2)

(Total 4 marks)
___________________________________________________________________________

23.

[image: image32.emf]
ABC is a right-angled triangle.

AC = 10.6 cm.

BC = 8.2 cm.

Calculate the size of the angle marked x.

Give your answer correct to 3 significant figures.

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

(Total 3 marks)

___________________________________________________________________________

24.
ABC is a triangle.
[image: image33.emf]
(a)
Work out the area of triangle ABC.
Give your answer correct to 3 significant figures.

.............................................. cm2
(2)

(b)
Work out the length of the side AB.
Give your answer correct to 3 significant figures.
.............................................. cm
(3)

(Total 5 marks)

___________________________________________________________________________

25. 
Some trains from Manchester to London were late.

The incomplete table and histogram gives some information about how late the trains were.

	Minutes late (t)
	Frequency

	0 < t ≤ 5
	16

	 5 < t ≤ 10
	10

	10 < t ≤ 20
	

	20 < t ≤ 30
	

	30 < t ≤ 50
	8


[image: image34.emf]
(a) 
Use the information in the histogram to complete the table.

(2)
(b) 
Use the information in the table to complete the histogram.

(2)
(Total 4 marks) 
___________________________________________________________________________

26.

[image: image35.emf]
In triangle ABC,

AC = 5 cm.

BC = 8 cm.

Angle ACB = 75 °.

(a)
Calculate the area of triangle ABC.

Give your answer correct to 3 significant figures.

........................... cm2
(2)

(b)
Calculate the length of AB.

Give your answer correct to 3 significant figures.

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

(3)
(Total 5 marks)

___________________________________________________________________________

27. 
The graph of y = f(x) is shown on the grids.
(a) 
On this grid, sketch the graph of y = f(x – 3)

[image: image36.emf]
(2)
(b) 
On this grid, sketch the graph of y = –f(x)
[image: image37.emf] 
(2)

(Total 4 marks)
___________________________________________________________________________

(TOTAL FOR PAPER: 100 MARKS)

	1
	(a)
	
	360
	2
	M1 30 ÷ 10 (= 3) or 120 ÷ 10 (=12) or 120 + 120 + 120 oe

A1 cao



	
	(b)
	
	25
	2
	M1 for 
[image: image38.wmf]300

750

(=2.5) oe

A1 cao




	2
	(a)
	
	Relationship
	1
	B1 for description of relationship eg “As the length of the pine cone increases the width increases” oe (accept positive correlation)



	
	(b)
	
	6.1 to 6.4
	2


	M1 for a single straight line segment with positive gradient that could be used as a line of best fit or a vertical line from 8.4 or a point at (8.4, y) where y is from 6.1 to 6.4

A1 for given answer in the range 6.1 to 6.4




	3
	(a)
	
	–1
	2


	M1 for 3 × –5 + 7 × 2

A1 cao



	
	(b)
	
	3(x + 2)
	1
	B1 cao



	
	(c)
	
	7y – 16
	2
	M1 for intention  to expand a bracket eg 5y – 10 or 2y − 6

A1 cao



	
	(d)
	
	m8
	1
	B1 cao

	
	(e)
	
	p4
	1
	B1 cao



	4
	(a)
	1 − 0.2 − 0.1

0.7 ÷ 2
	0.35
	3
	M1 for correctly using total probability is 1 or 100% if percentages used

M1 (dep) for complete  correct method to complete the solution

A1 for 0.35 or 35% or  [image: image40.png]35
100



oe



	
	(b)
	
	20
	2
	M1 for 0.1 × 200 oe

A1 cao

SC : If M0 then award B1 for an answer of  [image: image42.png]20
500







	5


	(a)
	
	1. Response boxes overlap and are not exhaustive


	2


	B2 for  TWO aspects from:

No time frame given

Non-exhaustive responses

Response boxes over-lapping

(B1 for ONE correct aspect)



	
	(b)
	
	How many magazines do you buy each month?

0-4   5-8 over 8


	2


	B1 for a question with a time frame 

B1 for at least 3 correctly labelled response boxes (non-overlapping, need not be exhaustive) or for a set of response boxes that are exhaustive (could be overlapping)

[Do not allow inequalities in response boxes]



	
	(c)
	
	One reason
	1


	B1 for ONE reason

Eg. All the same age, may all be males, may all like same types of magazines, sample too small, biased


[image: image43.emf]
	7
	
	 QUOTE 
  
[image: image45.wmf]2

1

× 8 × 15 = 60

60 ÷ 12
	5
	4
	M1 for  QUOTE 
  
[image: image47.wmf]2

1

× 8 × 15 (=60) or 12x  or 12 × ? oe

M1(dep) for equating ‘area of triangle’ to ‘area of rectangle’ (‘areas’ must be dimensionally correct) eg. 
[image: image48.wmf]2

1

× 8 × 15 = 12x or 60 = 12x (NB. x may have a numerical value)

M1 (indep) for ‘60’ ÷ 12

A1 cao
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	13


	
	7120 ÷ 8
	890
	2
	M1 for   7120 ÷ 8 or 7120 ÷ 480

A1 cao




	14
	(a)
	
	
[image: image54.png]



	2
	B2  for correct front elevation

(B1 for the correct diagram with extra row or extra column)

Internal lines need not be drawn



	
	(b)


	
	
[image: image55.png]



	2
	B2  for correct plan - it can be rotated

(B1 for any rectangle that is not a square)

Internal lines need not be drawn
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	16
	
	
	1.875 × 108
	2
	M1 for digits 1875

A1 cao




	17
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	27.7
	3
	M1    sin 60 = 
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x

 or 
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sin60sin90

x

=

 oe 

M1   (x = ) 32 × sin 60 or (x = ) 
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sin60

sin90

´


A1     27.7 − 27.72




[image: image62.emf]
[image: image63.emf]
[image: image64.emf]
	21
	
	AB = 8 cos 37(  =  8 (0.7986…)

     =  6.389…
	6.39
	3
	M1 for cos37 = [image: image66.wmf]8

AB




M1 for AB = 8 cos 37(  or  6.4 seen  (dep on 1st M1)

A1 for 6.38 - 6.39


	22
	(a)
	
	(15, ((8), (7,  (6, 1, (20)
	2
	B2  for all 4 correct

(B1 for 2 or 3 correct)



	
	(b)


	
	
	2
	B2  for fully correct graph

OR

B1  ft for 6 ‘points’ plotted correctly ± 1square

B1  for smooth curve through all their 5 or 6 plotted points provided B1 awarded in (a)


[image: image67.emf]
	24


	(a)


	
	18.2


	2


	M1 for [image: image69.png]


 × 6 × 7 × sin60

A1 for answer in range 18.1 to 18.2



	
	(b)


	
	6.56
	3
	M1 for  62 + 72 – 2 × 6 × 7 × cos60

M1 for correct order of operation 

        eg 36 + 49 – 42 (=43)

A1 for answer in range 6.55 to 6.56
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	27
	(a)


	Graph translated 3 units to the right through points

(1, 6), (7, 6), (2, 0),  (6, 0), (4, (2.5)
	sketch
	2
	M1  for a horizontal translation with at least three of the points ((1, 0), (3, 0), (1, (2.5)  translated by the same amount

A1   for a curve through the points (1, 6), (7, 6), (2, 0), (6, 0), (4, (2.5) ± ½ square



	
	(b)
	Graph reflected in the x-axis through points 

((1, 0), (3, 0), (1, 2.5),  ((2, (6), (4, (6)
	sketch
	2
	M1  for a reflection in x-axis through 

((1, 0), (3, 0)  or in y-axis through (0, (2)

A1   for a curve through the points  

((1, 0), (3, 0), (1, 2.5), ((2, (6), (4, (6) ± ½ square
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	Question
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	ALL
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	3.94
	98.5
	3.86
	3.64
	91.0
	3.26
	2.62

	1411
	Q02
	2.63
	3
	88
	2.63
	2.95
	2.96
	98.7
	2.89
	2.77
	92.3
	2.56
	1.91

	1411
	Q03
	4.65
	7
	66
	4.65
	6.92
	6.85
	97.9
	6.51
	5.48
	78.3
	3.77
	1.65

	1303
	Q04
	4.00
	5
	80
	4.00
	4.97
	4.89
	97.8
	4.73
	4.25
	85.0
	2.74
	0.84

	1306
	Q05
	4.37
	5
	87
	4.37
	4.78
	4.70
	94.0
	4.61
	4.38
	87.6
	3.97
	3.18

	1006
	Q06
	2.50
	3
	83
	2.50
	2.99
	2.92
	97.3
	2.69
	2.15
	71.7
	1.43
	0.85

	1111
	Q07
	2.47
	4
	62
	2.47
	3.98
	3.92
	98.0
	3.62
	2.41
	60.3
	0.99
	0.46

	911
	Q08
	2.48
	3
	83
	2.48
	2.95
	2.89
	96.3
	2.77
	2.42
	80.7
	1.86
	1.20

	1006
	Q09
	1.57
	2
	79
	1.57
	1.99
	1.94
	97.0
	1.71
	1.24
	62.0
	0.71
	0.37

	911
	Q10
	2.36
	3
	79
	2.36
	2.97
	2.90
	96.7
	2.75
	2.30
	76.7
	1.44
	0.64

	911
	Q11
	2.46
	3
	82
	2.46
	2.97
	2.89
	96.3
	2.72
	2.38
	79.3
	1.85
	1.28

	1006
	Q12
	3.93
	5
	79
	3.93
	4.98
	4.93
	98.6
	4.56
	2.99
	59.8
	1.12
	0.37

	1011
	Q13
	1.77
	2
	89
	1.77
	1.98
	1.93
	96.5
	1.86
	1.76
	88.0
	1.59
	1.31

	1011
	Q14
	3.02
	4
	76
	3.02
	3.90
	3.60
	90.0
	3.28
	2.88
	72.0
	2.34
	1.76

	911
	Q15
	2.86
	4
	72
	2.86
	3.93
	3.73
	93.3
	3.28
	2.61
	65.3
	1.72
	1.01

	1406
	Q16
	1.37
	2
	69
	1.37
	1.94
	1.82
	91.0
	1.62
	1.19
	59.5
	0.78
	0.47

	1211
	Q17
	1.09
	3
	36
	1.09
	2.94
	2.76
	92.0
	1.98
	0.77
	25.7
	0.18
	0.05

	1006
	Q18
	2.51
	4
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