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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 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 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

	
	
	
	
	


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]

[image: image8.emf]
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 first five terms in a number sequence.



5 
9 
13 
17 
21
Find the 10th term in this number sequence.

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

(Total 2 marks)

___________________________________________________________________________

2. 
Pavel and Katie share some sweets in the ratio 3 : 8.
Katie gets 32 sweets.

(a)
How many sweets does Pavel get?
..........................................

(2)

Katie also has a tin of chocolates.

There are 80 chocolates in the tin.

45% of the chocolates have toffee in the middle.

(b)
Work out the number of chocolates that have toffee in the middle.
..........................................

(2)

(Total 4 marks)

___________________________________________________________________________

*3. 
A company sells boxes to factories.

Fred buys boxes.

The boxes are sold in packs of 1000

Each pack costs £193.86

Fred orders 3 packs of boxes.

He gets a discount on his total order.

The table shows the discount he will get.

	Total Order
	Discount

	£100 – £300
	5%

	£301 – £400
	10%

	£401 and above
	15%


Work out the total cost of the order after the discount.

You must show your working.

(Total 5 marks)

___________________________________________________________________________
4. 
(a)
Find the highest common factor (HCF) of 24 and 30

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

(1)

(b) 
Find the lowest common multiple (LCM) of 4, 5 and 6

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

(2)
(Total 3 marks)
___________________________________________________________________________

5.
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The diagram shows a prism.

(a)
On the diagram, draw in one plane of symmetry for the prism.

(2)

(b)
In the space below, sketch the front elevation from the direction marked with an arrow.

(2)
(Total 4 marks)

___________________________________________________________________________

6. 
Here are the ages, in years, of 16 people.
36  48  18  25  36  28  45  30

38  27  41  16  36  48  28  21

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


You must include a key.
[image: image13.emf]
(3)

(b) 
Find the median age.

........................... years

(2)

 (Total 5 marks)
___________________________________________________________________________

*7.
Plants are sold in three different sizes of tray.


A small tray of 30 plants costs £6.50.


A medium tray of 40 plants costs £8.95.


A large tray of 50 plants costs £10.99.

Kaz wants to buy the tray of plants that is the best value for money.

Which size tray of plants should she buy?

You must show all your working.

(Total 4 marks)

___________________________________________________________________________

8.
Lorna carries out a survey about the number of times customers go to a shop.
She asks at random 100 customers how many times they went to the shop last month.

The table shows Lorna’s results.

	Number of times
	0
	1
	2
	3
	4
	5
	6
	more than 6

	Frequency
	4
	12
	13
	17
	25
	13
	11
	5


One of the 100 customers is chosen at random.

(a)
What is the probability that this customer went to the shop 5 or more times?
..........................................

(2)

Last month the shop had a total of 1500 customers.

(b)
Work out an estimate for the number of customers who went to the shop exactly 2 times last month.
..........................................

(2)

The owner of a different shop is carrying out a survey on the ages of his customers.

He records the ages of the first 10 customers in his shop after 9 am one morning.

(c)
This may not be a suitable sample.

Give two reasons why.

1 ...................................................................................................................................................

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

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

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

(2)

(Total 6 marks)

___________________________________________________________________________

9.
The diagram shows a trapezium.

[image: image14.emf]
AD = x cm.

BC is the same length as AD.

AB is twice the length of AD.

DC is 4 cm longer than AB.

The perimeter of the trapezium is 38 cm.

Work out the length of AD.

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

(Total 4 marks)

___________________________________________________________________________

10.
The equation

x3 + 2x = 110

has a solution between 4 and 5.
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)

___________________________________________________________________________

11. 
(a) 
On the number line below, show the inequality     –2 < y < 3

[image: image15.emf]
(1)

(b) 
Here is an inequality, in x, shown on a number line.

[image: image16.emf]

Write down the inequality.

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

(2)

(c) 
Solve the inequality 
4t – 5 > 9

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

(2)

(Total 5 marks)

___________________________________________________________________________

12. 
–2 ( n < 5

n is an integer.

(a) 
Write down all the possible values of n.

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

(2)

(b)
Solve the inequality
4x + 1 > 11
..........................................................................

(2)

 (Total 4 marks)

___________________________________________________________________________

13. 
The diagram shows a solid prism.
[image: image17.emf]
(a) 
On the grid below, draw the front elevation of the prism from the direction of the arrow.

[image: image18.emf]
(2)

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

[image: image19.emf]
(2)

(Total 4 marks)
___________________________________________________________________________

14.
The table gives information about the temperature, T °C, at noon in a town for 50 days.
	Temperature (T °C)
	Frequency

	
8 < T ≤ 12
	
6

	
12 < T ≤ 16
	
8

	
16 < T ≤ 20
	
13

	
20 < T ≤ 24
	
21

	
24 < T ≤ 28
	
2


(a)
Write down the modal class interval.
..........................................

(1)

(b)
Calculate an estimate for the mean temperature.
.......................................... °C
(4)

(c)
Draw a frequency polygon for the information in the table.
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(2)

(Total 7 marks)

___________________________________________________________________________

15. 
(a) 
x > −3


Show this inequality on the number line.
[image: image21.emf]
(2)

(b) 
Solve the inequality 7y + 36 ( 8

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

(2)

 (Total 3 marks)
___________________________________________________________________________

16. 
In a sale the normal price of a book is reduced by 10%.

The sale price of the book is £4.86

Calculate the normal price of the book.
£..........................................
(Total 3 marks)
___________________________________________________________________________

17.

[image: image22.emf]
Triangle ABC is similar to triangle ADE.

AC = 15 cm.

CE = 6 cm.

BC = 12.5 cm.

Work out the length of DE.

............................... cm
(Total 3 marks)

___________________________________________________________________________

18. 
(a) 
Simplify (c2 k5)4
..........................................

(1)

(b) 
Expand and simplify (3x + 5)(4x − 1)

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

(2)

(c) 
Solve x2 − 3x − 10 = 0

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

(3)

(Total 6 marks)
___________________________________________________________________________

19. 
The surface area of Earth is 510 072 000 km2.

The surface area of Jupiter is 6.21795 × 1010 km2.

The surface area of Jupiter is greater than the surface area of Earth.

How many times greater?

Give your answer in standard form.

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

 (Total 3 marks)
___________________________________________________________________________

20. 
In a sale normal prices are reduced by 20%.
A washing machine has a sale price of £464

By how much money is the normal price of the washing machine reduced?
£..............................................

(Total 3 marks)

___________________________________________________________________________

21.

[image: image23.emf]
A, B, C and D are points on the circumference of a circle.

Angle ABD = 54(.

Angle BAC = 28(.

(i)
Find the size of angle ACD.

........................°

(ii)
Give a reason for your answer.


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

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

22. 
The average fuel consumption (c) of a car, in kilometres per litre, is given by the formula

c = 
[image: image24.wmf]f

d


where d is the distance travelled, in kilometres, and f is the fuel used, in litres.


d = 163 correct to 3 significant figures.


f = 45.3 correct to 3 significant figures.

By considering bounds, work out the value of c to a suitable degree of accuracy.

You must show all of your working and give a reason for your final answer.

c = ............................
(Total 5 marks)

___________________________________________________________________________

23.

[image: image25.emf]
ABC is an arc of a circle centre O with radius 80 m.

AC is a chord of the circle.

Angle AOC = 35°.

Calculate the area of the shaded region.

Give your answer correct to 3 significant figures.

............................... m2
(Total 5 marks)

___________________________________________________________________________

24. 
(a) 
Explain what is meant by a random sample.


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

...............................................................................................................................................
 (1)
Chris collects stamps from different countries.

He has 245 stamps from France.
He wants to take a random sample of 10 of his stamps from France.
(b) 
Describe a method that Chris could use.


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

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

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

The table shows information about Chris’ collection of 662 stamps.
	Country
	France
	Germany
	Spain
	Italy
	Total

	Number of stamps
	245
	184
	138
	95
	662


Chris takes a sample of 50 stamps stratified by country.

(c) 
Work out the number of stamps from Italy in this sample.

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

(2)

(Total 4 marks)
___________________________________________________________________________
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	3.71
	92.8
	3.36
	2.62
	65.5
	1.58
	0.63

	1406
	Q08
	4.08
	6
	68
	4.08
	5.55
	5.15
	85.8
	4.61
	3.78
	63.0
	2.61
	1.36

	1406
	Q09
	1.69
	4
	42
	1.69
	3.75
	3.32
	83.0
	2.30
	0.89
	22.3
	0.23
	0.06

	1306
	Q10
	2.70
	4
	68
	2.70
	3.71
	3.50
	87.5
	3.25
	2.74
	68.5
	1.44
	0.26

	1203
	Q11
	2.36
	5
	47
	2.36
	4.45
	3.81
	76.2
	2.85
	1.79
	35.8
	1.09
	0.74

	1111
	Q12
	2.35
	4
	59
	2.35
	3.91
	3.68
	92.0
	3.14
	2.21
	55.3
	1.40
	0.90

	1006
	Q13
	2.59
	4
	65
	2.59
	3.45
	3.08
	77.0
	2.65
	2.16
	54.0
	1.57
	1.03

	1311
	Q14
	3.10
	7
	60
	3.10
	6.40
	5.33
	76.1
	3.86
	2.53
	36.1
	1.30
	0.45

	1106
	Q15
	1.69
	4
	42
	1.69
	3.48
	2.79
	69.8
	1.76
	0.71
	17.8
	0.19
	0.06

	1106
	Q16
	1.41
	3
	47
	1.41
	2.91
	2.29
	76.3
	1.41
	0.65
	21.7
	0.21
	0.05

	1111
	Q17
	0.79
	3
	26
	0.79
	2.75
	2.32
	77.3
	1.31
	0.32
	10.7
	0.07
	0.04

	1106
	Q18
	2.66
	6
	44
	2.66
	5.75
	4.51
	75.2
	2.55
	1.11
	18.5
	0.35
	0.10

	1106
	Q19
	0.94
	3
	31
	0.94
	2.66
	1.72
	57.3
	0.75
	0.23
	7.7
	0.06
	0.03

	1311
	Q20
	0.88
	3
	61
	0.88
	2.30
	1.84
	61.3
	1.22
	0.54
	18.0
	0.16
	0.06

	1106
	Q21
	0.82
	2
	41
	0.82
	1.43
	1.10
	55.0
	0.84
	0.58
	29.0
	0.33
	0.19

	1203
	Q22
	0.70
	5
	14
	0.70
	3.22
	1.94
	38.8
	0.70
	0.11
	2.2
	0.01
	0.00

	1203
	Q23
	0.70
	5
	14
	0.70
	4.43
	2.05
	41.0
	0.45
	0.06
	1.2
	0.01
	0.01

	1006
	Q24
	1.58
	4
	40
	1.58
	2.84
	2.37
	59.3
	1.54
	0.85
	21.3
	0.52
	0.37

	 
	 
	50.40
	99
	51
	50.40
	88.27
	74.53
	75.28
	57.05
	40.16
	40.57
	26.12
	15.68
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