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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
	

	92
	80
	63
	41
	24
	


GCSE Mathematics 1MA0

Formulae: Higher Tier

You must not write on this formulae page.

Anything you write on this formulae page will gain NO credit.

Volume of prism = area of cross section × length
Area of trapezium = 
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(a + b)h
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Volume of sphere 
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πr3 
Volume of cone 
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πr2h

Surface area of sphere = 4πr2 
Curved surface area of cone = πrl
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In any triangle ABC 
The Quadratic Equation



The solutions of ax2+ bx + c = 0



where a ≠ 0, are given by



x = 
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Sine Rule  
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Cosine Rule  a2 = b2+ c2– 2bc cos A

Area of triangle = 
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ab sin C

Answer ALL questions.

Write your answers in the spaces provided.

You must write down all stages in your working.
1. 
Ali asked 200 students which sport they like best.

They could choose swimming or tennis or athletics.

The two-way table shows some information about their answers.

[image: image12.emf]
Complete the two-way table.

(Total 3 marks)
___________________________________________________________________________

2. 
A spinner can land on red or blue or pink.

The table shows the probabilities that the spinner will land on red or on blue.

	Colour
	red
	blue
	pink

	Probability
	0.58
	0.30
	


Work out the probability that the spinner will land on pink.

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

(Total 2 marks)

___________________________________________________________________________

3. 
Simon went for a cycle ride.

He left home at 2 p.m.

The travel graph represents part of Simon’s cycle ride.

[image: image13.emf]
At 3 p.m. Simon stopped for a rest.
(a) 
How many minutes did he rest?

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

(b) 
How far was Simon from home at 5 p.m.?

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

At 5 p.m. Simon stopped for 30 minutes.

Then he cycled home at a steady speed.

It took him 1 hour 30 minutes to get home.
(c) 
Complete the travel graph.

(2)

(Total 4 marks)

___________________________________________________________________________

4. 
(a) 
Complete the table of values for y = 3x + 4
	x
	–2
	–1
	0
	1
	2

	y
	
	1
	
	
	10


(2)
(b) 
On the grid, draw the graph of y = 3x + 4
[image: image14.emf] 
(2)
(Total 4 marks)

___________________________________________________________________________

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

The table shows the probabilities that a counter taken at random from the bag will be green or yellow or red.
	Colour
	Green
	Yellow
	Blue
	Red

	Probability
	0.16
	0.4
	
	0.24


Mary takes at random a counter from the bag.
(a)
Work out the probability that the counter will be blue.
..........................................

(2)

Mary puts the counter back into the bag.

There are 125 counters in the bag.

(b)
Work out the number of green counters in the bag.
..........................................

(2)

(Total 4 marks)

___________________________________________________________________________

6. 
(a)
Simplify 7x + 2y – x + 3y
.....................................

(2)

(b)
Solve 2x + 3 = 10

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

(2)

(c) 
Simplify


(i) 
c5 ( c6
.....................................


(ii) 
e12 ( e4
.....................................

(2) 
(Total 6 marks)

___________________________________________________________________________

7. 
Noah got 8 out of 20 in a test.
Write 8 out of 20 as a percentage.
................................ %

 (Total 2 marks)

___________________________________________________________________________

8.

[image: image15.emf]
Rotate the shape 90° clockwise, centre O.
 (Total 3 marks)

___________________________________________________________________________

9. 
Riki has a packet of flower seeds.

The table shows each of the probabilities that a seed taken at random will grow into a flower that is pink or red or blue or yellow.

	Colour
	pink
	red
	blue
	yellow
	white

	Probability
	0.15
	0.25
	0.20
	0.16
	


(a) 
Work out the probability that a seed taken at random will grow into a white flower.

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

(2)

There are 300 seeds in the packet.

All of the seeds grow into flowers.

(b) 
Work out an estimate for the number of red flowers.

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

(2)

(Total 4 marks)
___________________________________________________________________________

10. 
There are some ribbons in a box.

The ribbons are green or red or yellow or white.
The table shows each of the probabilities that a ribbon chosen at random will be green or red or white.
	Colour
	Green
	Red
	Yellow
	White

	Probability
	0.15
	0.30
	
	0.35


(a) 
Work out the probability that a ribbon chosen at random will be yellow.
.....................................

(2)
There are 500 ribbons in the box.
(b) 
Work out the number of red ribbons.

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

(2)
(Total 4 marks)

___________________________________________________________________________

11.
XYZ is a right-angled triangle.
[image: image16.emf]
Calculate the length of XZ.

Give your answer correct to 3 significant figures.
.......................................... m
(Total 3 marks)

___________________________________________________________________________

12. 
Sylvie shares £45 between Ann, Bob and Cath in the ratio 2 : 3 : 4

Work out the amount each person gets.

Ann ..........................

Bob ..........................

Cath .........................

(Total 3 marks)

___________________________________________________________________________

13. 
A piece of wood is 180 cm long.

Tom cuts it into three pieces in the ratio 2 : 3 : 4

Work out the length of the longest piece.

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

(Total 3 marks)
___________________________________________________________________________

*14.
Peter has £20 000 to invest in a savings account for 2 years.

He finds information about two savings accounts.
[image: image17.emf]
Peter wants to have as much money as possible in his savings account at the end of 2 years.

Which of these savings accounts should he choose?
 (Total 4 marks)

___________________________________________________________________________

15.
Here is a right-angled triangle.
[image: image18.emf]
Work out the length of AC.

Give your answer correct to 1 decimal place.
.......................................... cm
(Total 3 marks)

___________________________________________________________________________

16.


[image: image19.emf]
ABC is a right-angled triangle.

AB = 14 cm.

BC = 12 cm.

Calculate the length of AC.

Give your answer correct to 3 significant figures.

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

 (Total 3 marks)
___________________________________________________________________________

17. 

[image: image20.emf]
Quadrilaterals ABCD and LMNP are mathematically similar.

Angle A = angle L

Angle B = angle M

Angle C = angle N

Angle D = angle P

(a)
Work out the length of LP.
.............................................. cm

(2)

(b)
Work out the length of BC.
.............................................. cm

(2)

(Total 4 marks)

___________________________________________________________________________

18. 
(a) 
Complete the table of values for y = 
[image: image21.wmf]x

6


	x
	0.5
	1
	2
	3
	4
	5
	6

	y
	
	6
	3
	
	1.5
	
	1


 (2)

[image: image22.emf]
(b) 
On the grid, draw the graph of y = 
[image: image23.wmf]x

6

 for 0.5 ( x ( 6
(2)

(Total 4 marks)

___________________________________________________________________________
19.
Louise makes a spinner.

The spinner can land on green or on red.

The probability that the spinner will land on green is 0.7

Louise spins the spinner twice.
(a)
Complete the probability tree diagram.
[image: image24.emf]
(2)
(b)
Work out the probability that the spinner lands on two different colours.
.............................................

(3)

(Total 5 marks)


___________________________________________________________________________
*20. 
The diagram shows a ladder leaning against a vertical wall.
[image: image25.emf]
The ladder stands on horizontal ground.

The length of the ladder is 6 m.

The bottom of the ladder is 2.25 m from the bottom of the wall.

A ladder is safe to use when the angle marked y is about 75°.

Is the ladder safe to use?

You must show all your working.
(Total 3 marks)

___________________________________________________________________________

21. 
In Holborn School there are
460 students in Key Stage 3

320 students in Key Stage 4

165 students in Key Stage 5

Nimer is carrying out a survey.

He needs a sample of 100 students stratified by Key Stage.

Work out the number of students from Key Stage 3 there should be in the sample.

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

(Total 2 marks)

___________________________________________________________________________

22.

[image: image26.emf]
ABCD and PQRS are mathematically similar.

(a) 
Find the length of PQ.

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

(2)

(b) 
Find the length of AD.

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

(2)

(Total 4 marks)

___________________________________________________________________________

23. 
The table shows information about the ages, in years, of 300 students.
	Age (years)
	11
	12
	13
	14
	15
	16

	Number of students
	41
	40
	50
	48
	53
	68


Ian takes a sample of 50 of these students, stratified by age.
Calculate the number of 16 year old students he should have in his sample.
..........................................

(Total 2 marks)

___________________________________________________________________________

24.
The diagram shows a large tin of pet food in the shape of a cylinder.
[image: image27.emf]
The large tin has a radius of 6.5 cm and a height of 11.5 cm.

A pet food company wants to make a new size of tin.

The new tin will have a radius of 5.8 cm.

It will have the same volume as the large tin.

Calculate the height of the new tin.

Give your answer correct to one decimal place.
.......................................... cm
(Total 3 marks)

___________________________________________________________________________

25. 
y is directly proportional to x.

When x = 500, y = 10

(a)
Find a formula for y in terms of x.

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

(3)

(b)
Calculate the value of y when x = 350

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

(1)

(Total 4 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: image28.emf]
Calculate the area of the shaded segment.

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

27. 
The incomplete histogram and table give some information about the times, in minutes, that cars were parked in a car park.

[image: image29.emf]
(a) Use the information in the histogram to complete the frequency table.

[image: image30.emf]
(2)

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

(2) 

(Total 4 marks)

___________________________________________________________________________

28.

[image: image31.emf]
In triangle PQR,
PQ = 10.5 cm,

PR = 8.3 cm.

angle QPR = 62(.

(a)
Calculate the area of triangle PQR.


Give your answer correct to 3 significant figures.

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

(b)
Calculate the length of QR.


Give your answer correct to 3 significant figures.

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

(3)
(Total 5 marks)

___________________________________________________________________________

(TOTAL FOR PAPER: 99 MARKS)
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	(a)
	
	30
	1
	B1 for 30 minutes



	
	(b)
	
	20
	1
	B1 cao



	
	(c)
	
	graph completed
	2
	B1 for horizontal line from (5, 20) to (5.30, 20)

B1 for a single straight line with the correct gradient from ‘(5.30, 20)’ to the time axis
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	0.2
	2
	M1 for 1 – 0.16 – 0.4 – 0.24 oe

A1 cao



	
	(b)
	
	20
	2
	M1 for 0.16 × 125 oe

A1 cao
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	(a)
	
	6x + 5y

	2


	B2

(B1  for either 6x or 5y seen)



	
	(b)


	2x  =  10 ( 3 = 7

x   =   7 ÷ 2
	3.5


	2


	M1  for   2x  =  10 ( 3   or   2x  =  7 

or (10 – 3) ÷ 2

A1   for 3.5  oe



	
	(c)(i)
	
	c11
	2
	B1   accept c5 + 6



	
	(ii)
	
	e8
	
	B1   accept e12 - 4
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	draw

rotation 
	2
	B2 for correct rotation, correct centre

(B1  for correct orientation or 90( anticlockwise about O)
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	(a)
	1 – (0.15 + 0.25 + 0.20 + 0.16)
	0.24
	2
	M1 for 1 – (0.15 + 0.25 + 0.20 + 0.16) or 1 – “0.76”

A1 for 0.24 oe



	
	(b)
	300 × 0.25
	75
	2
	M1 for 300 × 0.25

A1 cao
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	3.52
	3
	M1 for 1.352 + 3.252
M1 (dep) for √(1.352 + 3.252 )  (= √12.385)

A1 for answer in the range 3.51 to 3.52
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	45 ÷ (2 + 3 + 4)
	Ann £10

Bob £15

Cath £20
	3
	M1 for dividing 45 by the sum of the ratios 2 + 3 + 4

M1 for multiplying “5” by 2 or 3 or 4

A1 for Ann £10, Bob £15, Cath £20, condone missing £ signs
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	1.0252  = 1.050625

1.04×1.015  

    = 1.0556


	Bonus Saver

with correct comparable values


	4
	M1 for a method to calculate 4% or 2.5% of 20000  (= 800 or 20800 or 500  or 20500)

M1 for a method to calculate using a compound interest method, eg 1.0252 oe or 1.04 followed by 1.015 oe

A1 for 1.050625 or 1.0556 or 10556 or 556 or 21112 or 21012.5 or 1112 or 1012.5

C1 for a correct decision in a statement with two correct comparable values.

NB all final money values can be rounded or truncated to nearest integer or left unrounded.
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	M1 for 392 + 702
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	Correct table
	2
	B2    all 3 correct

(B1   1 or 2 correct)



	
	(b)


	
	
	Correct graph
	2
	M1    at least 6 points plotted correctly from their

          table

A1     cao for correct curve drawn from 

          (0.5, 12) to (6, 1)
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	(a)
	 
	0.3

0.3, 0.7, 0.3
	2
	B1 for 0.3 as first spin oe

B1 for 0.3, 0.7, 0.3 in correct positions for second spin oe



	
	(b)
	
	0.42
	3
	M1 for ‘0.3’ 
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‘0.7’ or 0.7 
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‘0.3’ (=0.21)

M1 for ‘0.3’ 
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‘0.7 + 0.7 
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‘0.3

(OR M2 for 1 – 0.72 – 0.32)

A1 for 0.42 oe 
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	cos y = 2.25 ÷ 6

y = cos-1 (2.25 ÷ 6)


	The ladder is not safe because y is not near to 75
	3
	M1 for  cos y = 2.25 ÷ 6 oe

M1 for  cos-1 (2.25 ÷ 6)

C1 for sight of 67-68 and a statement eg this angle is NOT (near to) 75o and so the ladder is not steep enough and so not safe.
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	M1 for a [image: image61.png]68
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A1 for 11 (accept 12)
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	3
	M1 for π × 6.52 × 11.5 (=1526.42...)

M1 (dep) for 
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A1 for 14.4 - 14.5




[image: image63.emf]
[image: image64.emf]
[image: image65.emf]
	28


	(a)


	Area = ½ (8.3 ( 10.5) sin 62(
         =   43.575 ( 0.88294…

         = 38.47444136


	38.5


	2
	M1   for   ½ (8.3 ( 10.5) sin 62(
A1    for  38.4 – 38.5


	
	(b)
	QR2 = 8.32 + 10.52 

                 ( 2(8.3)(10.5) cos 62

        = 68.89 + 110.25 

           ( 174.3 × 0.46947…

       = 179.14 ( 81.828…

QR  =  
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       = 9.86463920


	9.86
	
	M1   for correct substitution into cosine rule

M1   (dep) for correct order of evaluation 

        (excluding square root)

A1   for 9.86 – 9.865
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