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Instructions 
· [image: image85.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 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

	85
	67
	47
	29
	16


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

Give your answer as a decimal.

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

(Total 2 marks)

___________________________________________________________________________

2. 
(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)

(b) 
Write your answer to part (a) correct to 1 significant figure.

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

(1)

(Total 3 marks)

___________________________________________________________________________

3. 
In August 2008, Eddie hired a car in Italy.

The cost of hiring the car was £620

The exchange rate was £1 = €1.25

(a) 
Work out the cost of hiring the car in euros (€).

€ ...................................

(2)

Eddie bought some perfume in Italy.

The cost of the perfume in Italy was €50

The cost of the same perfume in London was £42

The exchange rate was still £1 = €1.25

(b) 
Work out the difference between the cost of the perfume in Italy and the cost of the perfume in London.


Give your answer in pounds (£).

£ ..................................

(3)

(Total 5 marks)

___________________________________________________________________________

4. 
John needs 4 tyres for his car.


He pays for 3 tyres and gets one tyre free.

The tyres cost £65 each plus VAT at 20%.

Work out how much in total John pays for the tyres.

£ ..................................

(Total 4 marks)

___________________________________________________________________________

5. 
(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.

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

(3)

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

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

(1)

(Total 4 marks)

___________________________________________________________________________

6.
Sue is driving home from her friend’s house.

Sue drives


10 miles from her friend’s house to the motorway


240 miles on the motorway


  5 miles from the motorway to her home

Sue


takes 20 minutes to drive from her friend’s house to the motorway


drives at an average speed of 60 mph on the motorway


takes 25 minutes to drive from the motorway to her home

Sue stops for a 30 minute rest on her drive home.

Sue leaves her friend’s house at 9.00 am.

What time does Sue get home?

You must show all your working.

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

(Total 3 marks)

___________________________________________________________________________

7. 
160 cm of gold wire has a weight of 17.8 grams.

Work out the weight of 210 cm of the gold wire.

.............................................. grams

(Total 3 marks)

___________________________________________________________________________

8.
Here are the first four terms of an arithmetic sequence.

3
10
17
24

(a)
Find, in terms of n, an expression for the nth term of this arithmetic sequence.
..........................................

(2)

(b)
Is 150 a term of this sequence?

You must explain how you get your answer.
......................................................................................................................................................

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

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

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

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

(2)

(Total 4 marks)

___________________________________________________________________________

9. 
Linda is going on holiday to the Czech Republic.

She needs to change some money into koruna.

She can only change her money into 100 koruna notes.

Linda only wants to change up to £200 into koruna.

She wants as many 100 koruna notes as possible.

The exchange rate is £1 = 25.82 koruna.

How many 100 koruna notes should she get?

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

 (Total 3 marks)

___________________________________________________________________________

10. 
m is an integer such that   –2 < m ( 3

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

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

(2)

(b) 
Solve   7x – 9 < 3x + 4

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

(2)

(Total 4 marks)

___________________________________________________________________________

11.
(a)
Simplify
x7 × x3
..........................................

(1)

(b)
Simplify
(m4)3
..........................................

(1)

(c)
Simplify
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..........................................

(2)

(Total 4 marks)

___________________________________________________________________________

12.
A circle has a diameter of 140 cm.

Work out the circumference of the circle.

Give your answer correct to 3 significant figures.

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

(Total 2 marks)

___________________________________________________________________________

13. 
Bob asked each of 40 friends how many minutes they took to get to work.

The table shows some information about his results.

	Time taken (m minutes)
	Frequency

	  0 < m ( 10
	3

	10 < m ( 20
	8

	20 < m ( 30
	11

	30 < m ( 40
	9

	40 < m ( 50
	9


Work out an estimate for the mean time taken.

.............................................. minutes

(Total 4 marks)

___________________________________________________________________________

14. 
(a)
Factorise 

6x + 4

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

(1)

(b)
Factorise fully 
9x2y – 15xy

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

(2)

(Total 3 marks)

___________________________________________________________________________

15.

[image: image16.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)

[image: image17.emf]
(b) 
Reflect triangle A in the line x = 4

(2)

(Total 5 marks)

___________________________________________________________________________

16. 
This frequency table gives information about the ages of 60 teachers.

	Age (A) in years
	Frequency

	20 < A ( 30
	12

	30 < A ( 40
	15

	40 < A ( 50
	18

	50 < A ( 60
	12

	60 < A ( 70
	3


(a)
Complete the cumulative frequency table.

	Age (A) in years
	Cumulative frequency

	20 < A ( 30
	

	20 < A ( 40
	

	20 < A ( 50
	

	20 < A ( 60
	

	20 < A ( 70
	


 (1)

(b) 
On the grid opposite, draw a cumulative frequency graph for this information.

(2)

(c) 
Use your cumulative frequency graph to find an estimate for the median age.

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

(2)

(d)
Use your cumulative frequency graph to find an estimate for the number of teachers older than 55 years.

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

(2)

[image: image18.emf]
 (Total 7 marks)

___________________________________________________________________________

17. 
(a)
Complete the table of values for y = x2 – 3x – 1

	x
	–2
	–1
	0
	1
	2
	3
	4

	y
	
	3
	–1
	–3
	
	–1
	


(2)

(b)
On the grid, draw the graph of y = x2 – 3x – 1 for values of x from – 2 to 4
[image: image19.emf]
(2)

(Total 4 marks)

___________________________________________________________________________

18. 
The diagram shows a quadrilateral ABCD.

[image: image20.emf]
AB = 16 cm.

AD = 12 cm.

Angle BCD = 40(.

Angle ADB = angle CBD = 90(.

Calculate the length of CD.

Give your answer correct to 3 significant figures.

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

(Total 5 marks)

___________________________________________________________________________

19. 
(a)
Factorise
6 + 9x
..............................................

(1)

(b)
Factorise
y2 – 16
..............................................

(1)

(c)
Factorise
2p2 – p – 10
..............................................

(2)

(Total 4 marks)

___________________________________________________________________________

20. 
The table shows some expressions.

a, b, c and d represent lengths.

( and 2 are numbers that have no dimensions.

	c2(b + d)
	( a2 c2
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	d2
	2a + b2

	
	
	
	
	
	
	


Tick (() the boxes underneath the three expressions which could represent volumes.

(Total 3 marks)

___________________________________________________________________________

21. 
Here are seven tiles.

[image: image23.emf]
Jim takes at random a tile.

He does not replace the tile.

Jim then takes at random a second tile.

(a) 
Calculate the probability that both the tiles Jim takes have the number 1 on them.

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

(2)

(b) 
Calculate the probability that the number on the second tile Jim takes is greater than the number on the first tile he takes.

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

(3)

(Total 5 marks)

___________________________________________________________________________

22.
The diagram shows a trapezium.
[image: image24.emf]
All the measurements are in centimetres.

The area of the trapezium is 351 cm2.

(a)
Show that 2x2 + x – 351 = 0
(2)

(b)
Work out the value of x.
..........................................

(3)

(Total 5 marks)

___________________________________________________________________________

23.

[image: image25.emf]
The diagram shows a circle, centre O.

A, B, C and D are points on the circumference of the circle.

Angle ABC = 128(.

Work out the size of the angle marked x.

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

___________________________________________________________________________

24. 
The table below gives some information about some students in a school.

	Year group
	Boys
	Girls
	Total

	Year 12
	126
	94
	220

	Year 13
	77
	85
	162

	Total
	203
	179
	382


Andrew is going to carry out a survey of these students.

He uses a sample of 50 students, stratified by year group and gender.

Work out the number of Year 13 girls that should be in his sample.

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

___________________________________________________________________________

25. 
(a) 
Expand and simplify 
(2x + 4y)(4x – 5y)

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

(2)

(b) 
Simplify fully
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(1)

(c) 
Simplify fully
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.....................................

(3)

For all values of x, 
x2 + 6x – 2 = (x + p)2 + q
(d) 
Find the value of p and the value of q.

p = .............. q = ..............

(2)

(Total 8 marks)

___________________________________________________________________________

(TOTAL FOR PAPER: 98 MARKS)
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	1.5176(868)


	2
	B2 for 1.5176…

(B1 for sight of 4.51(66359..) or 4.52 or 2.97(6) or 2.98 or 1.51 or 1.52 or 1.518 or 1.517 or 1.5177or 
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	(a)
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546

= 
	43.736
	2
	B2 for 43.736

(B1 for 546.7 or
[image: image32.wmf]10

5467

 or 
[image: image33.wmf]125

5467

or 12.5 or 
[image: image34.wmf]2

25

or 43.7 or 43.8 or 43.73 or 43.74 or 40 or 44)



	
	(b)
	
	40
	1
	B1 for 40 or ft from their answer to (a) provided (a) is written to 2 or more significant figures
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	4
	
	3 × 65 = 195

195 × 
[image: image36.wmf]100

20

 = 39

195 + 39 =
	234
	4
	M1 for 3 × 65 (= 195)

M1 for “195” × 
[image: image37.wmf]100

20

 QUOTE 
  oe or 39

M1 (dep M2) for adding”195” and “39”

A1 cao




	5
	(a)
	[image: image39.png]V625 +3.75
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	1.4373(98936...)
	3
	B3 for 1.4373(98936...) or 1.4374

(B2 for answer of  
[image: image41.wmf]11

10

5

 or sight of √10 or 3.162…or 1.43 or 1.44 or 1.437)

(B1 for sight of 2.2 or 10)



	
	(b)
	
	1.44
	1
	B1 for 1.44 or ft from part(a) provided (a) is given to at least 3 decimal places.




	6
	
	
	2.15 pm
	3
	M1 for 240 ÷ 60 (=4)

M1 for adding at least 3 of the 4 periods of time eg 20 (mins) + “4 (hrs)” + 25 (mins) + 30 (mins)  (=5 h 15 min) oe or 2.15 without units

A1 for 2.15 pm  14 15 (h or pm) oe




	7


	
	17.8 ÷ 160 × 210 = 0.11125 × 210 = 23.3625 g


	23.3(625)


	3


	M1   17.8 ÷ 160 (=0.11125)  or 17.8 × 210 (=3738) or 210 ÷ 160 (=1.3125)

M1    (dep) ‘0.11125’ × 210 or ‘3738’÷160 

 or ‘1.3125’× 17.8

A1 for answer in range 23.3 - 23.4




	8
	(a)
	
	7n − 4
	2
	B2 for 7n − 4

(B1 for 7n + d where d is an integer)



	
	(b)
	
	explanation
	2
	M1 for '7n − 4' = 150

or any other valid method, eg. counting on 7s (to get  150) 

A1 for a complete explanation eg. the 22nd term is 150 or n = 22 from solution of equation or a clear demonstration based on 22 or complete sequence




	9
	
	
	51
	3
	M1 200 × 25.82 (= 5164)

A1 for 5164 or 5160 or 5100 or 5200 or 51.64 or 51.6(0) or 52

A1 for 51 cao




	10
	(a)
	
	–1, 0, 1, 2, 3
	2
	B2 for all 5 correct values; ignore repeats, any order.

(–1 for each omission or additional value)



	
	(b)
	7x – 3x < 4 + 9

4x < 13
	x < 3.25
	2
	M1 for a clear intention to use a correct operation to collect x terms or non-x terms in an (in)equality

A1 for x < 3.25 oe

(SC: B1 for 3.25 oe seen if M0 scored)




	11
	(a)
	
	x10
	1
	B1 cao



	
	(b)
	
	m12
	1
	B1 cao



	
	(c)
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	2
	B2 for 
[image: image43.wmf]46
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 or 
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(B1 for any two from 3, a-4 or 
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 , f 6 in a product)  




	12
	
	
	440
	2
	M1 for 140 × π oe or 439

A1 for 439.6 – 440




	13
	
	5×3+15×8+25×11+35×9+45×9 =1130

1130 ÷ 40
	28.25
	4
	M1 for finding fx with x consistent within intervals (including the end points) allow 1 error

M1 (dep) for use of all correct mid-interval values

M1 (dep on first M1) for Σfx ÷ 40 or Σfx ÷ Σf
A1 for 28.25 or 28
[image: image46.wmf]4
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	14
	(a)
	
	2(3x + 2)
	1
	B1 cao



	
	(b)
	
	3xy(3x – 5)
	2
	B2 cao

(B1 for 3x(3xy – 5y) or 3y(3x2 – 5x) or xy(9x – 15) or a factor of 3xy(a – b) or 3xy(3x + 5))




	15
	(a)
	
	Enlargement,

scale factor 2,

centre (5, 6)
	3
	B1 for Enlargement

B1 for scale factor 2 

B1 for (5, 6)

(NB: a combination of transformations scores no marks)



	
	(b)
	
	Correct reflection
	2
	M1 for a reflection in a line parallel to the y axis (see overlay)

A1 cao




	16
	(a)
	
	12, 27, 45, 57, 60
	1
	B1 cao



	
	(b)
	
	Correct cumulative frequency diagram
	2
	B1 ft for all five points plotted correctly (±1sq) at top end of intervals dep on sensible table (condone 1 addition error)

B1 ft (dep on previous B1) for points joined by curve/line segments

(SC B1 for all five points plotted not at ends but consistent within each interval and joined)



	
	(c)
	
	42
	2
	M1 for attempt to draw line across at 30 or 30.5 on cf graph

A1 for answer in the range 41 to 43 or ft from cf graph



	
	(d)
	60 – 52
	8
	2
	M1 for 51 or 52 or 53 seen 

or line drawn up to cf graph at 55 

or correct reading at 55 (±½ sq)

A1 for 7 or 8 or 9 or ft from graph
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	18
	
	BD2 + 122 = 162 oe

BD=
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256

-

 

(=10.58...)

sin 40 = 
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	16.5
	5
	M1 for BD2 + 122 = 162 oe or 162 – 122 or 112 seen

M1 for 
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 or 
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 (=10.58...)

M1 for sin 40 = 
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 or cos 50 = 
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A1 for 16.4 – 16.5 




	19
	(a)
	
	3(2 + 3x)
	1
	B1 for 3(2 + 3x)



	
	(b)
	
	(y + 4)(y – 4)


	1
	B1 for (y + 4)(y – 4)

	       
	(c)
	
	(2p − 5)(p + 2)


	2
	M1 for (2p ± 5)(p ± 2)

A1 for (2p − 5)(p + 2)


	20
	
	
	c2 (b + d)

( a 2 b
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	3
	B3 for all 3 correct, no extras

(B2 for 2 or 3 correct and 1 incorrect )

(B1 for 1 correct and at most 2 incorrect)  

   

	21
	(a)


	
[image: image58.wmf]21

76

´



	
[image: image59.wmf]2
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	2
	M1    
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A1     
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	(b)
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[image: image63.wmf]16
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	3
	M1   for identifying all 3 possibilities of 

        (1,2) and (1,3) and (2,3)  

M1    
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  or 
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	22
	(a)
	
	'show'
	2
	M1 for  [image: image70.png]


 [image: image72.png]X(x—4+x+5)x2



  or 

2x ×(x − 4) + [image: image74.png]= X 2X X 9
>



   

A1 for completion with correct processes seen



	
	(b)
	
	13
	3
	M1 for  [image: image76.png]~1 +17 —4x2x-351

o



    condone incorrect sign for 351 

M1 for  [image: image78.png]


         

A1 for 13

NB for either M mark accept + only in place of ±




	23
	
	Angle ADC  =  180 ( 128

=  52(
x  =  2 ( 52(
or  Reflex angle AOC  =  256(
x  =  360 ( 256
	104
	2
	M1 for valid method to get angle ADC or 128 ( 2 or 256( seen … can be on the diagram

A1 cao
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	(a)


	(2x + 4y)(4x ( 5y)

=  8x2 ( 10xy  +  16xy  ( 20y2
	8x2 +6xy ( 20y2

	2


	B2  cao

(B1 for 3 out of 4 terms correct

       or all 4 correct ignoring signs)



	
	(b)
	
	x + 10
	1
	B1   for   x + 10   or   (x + 10)    or     (x + 10)1



	
	(c)
	= 
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	M1 for   
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M1 (indep) for  
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	(d)
	x2 + 6x ( 2 = (x + 3)2 ( 9 ( 2
	p = 3

q =  ( 11
	2
	M1 for   (x + 3)2 ± k   or  x2 + 2px + p2 + q oe
      or    p = 3    or     q =  ( 11

A1 cao




	Session
YYMM
	Question
	Mean score
	Max score
	Mean percentage
	ALL
	A*
	A
	%A
	B
	C
	%C
	D
	E

	1211
	Q01
	1.51
	2
	76
	1.51
	1.96
	1.90
	95.0
	1.78
	1.55
	77.5
	1.22
	0.80

	1206
	Q02
	2.09
	3
	70
	2.09
	2.90
	2.69
	89.7
	2.30
	1.79
	59.7
	1.38
	0.96

	1006
	Q03
	4.22
	5
	84
	4.22
	4.92
	4.70
	94.0
	4.36
	3.86
	77.2
	3.03
	2.19

	1203
	Q04
	3.16
	4
	79
	3.16
	3.88
	3.71
	92.8
	3.54
	3.14
	78.5
	2.32
	1.48

	1203
	Q05
	2.67
	4
	67
	2.67
	3.76
	3.46
	86.5
	3.11
	2.46
	61.5
	1.68
	1.16

	1406
	Q06
	2.12
	3
	71
	2.12
	2.77
	2.59
	86.3
	2.37
	2.01
	67.0
	1.43
	0.83

	1211
	Q07
	1.62
	3
	54
	1.62
	2.95
	2.82
	94.0
	2.39
	1.53
	51.0
	0.79
	0.27

	1311
	Q08
	2.30
	4
	50
	2.30
	3.84
	3.46
	86.5
	2.87
	2.03
	50.8
	1.28
	0.82

	1206
	Q09
	2.34
	3
	78
	2.34
	2.90
	2.74
	91.3
	2.54
	2.24
	74.7
	1.62
	0.91

	1206
	Q10
	2.55
	4
	64
	2.55
	3.84
	3.58
	89.5
	3.00
	2.07
	51.8
	1.19
	0.46

	1311
	Q11
	2.37
	4
	82
	2.37
	3.80
	3.39
	84.8
	2.79
	2.15
	53.8
	1.51
	0.92

	1311
	Q12
	1.32
	2
	33
	1.32
	1.97
	1.88
	94.0
	1.62
	1.27
	63.5
	0.74
	0.29

	1206
	Q13
	1.87
	4
	47
	1.87
	3.83
	3.14
	78.5
	2.09
	1.21
	30.3
	0.61
	0.20

	1111
	Q14
	1.30
	3
	43
	1.30
	2.84
	2.46
	82.0
	1.88
	1.12
	37.3
	0.48
	0.21

	1203
	Q15
	2.55
	5
	51
	2.55
	4.58
	3.92
	78.4
	3.06
	2.06
	41.2
	1.21
	0.78

	1203
	Q16
	3.68
	7
	53
	3.68
	6.48
	5.61
	80.1
	4.51
	3.00
	42.9
	1.62
	0.88

	0911
	Q17
	2.24
	4
	56
	2.24
	3.79
	3.30
	82.5
	2.64
	1.92
	48.0
	0.92
	0.34

	1206
	Q18
	1.67
	5
	33
	1.67
	4.75
	3.80
	76.0
	1.88
	0.44
	8.8
	0.07
	0.01

	1306
	Q19
	1.35
	4
	34
	1.35
	3.74
	2.83
	70.8
	1.57
	0.79
	19.8
	0.34
	0.08

	1106
	Q20
	1.76
	3
	59
	1.76
	2.76
	2.18
	72.7
	1.70
	1.38
	46.0
	1.11
	0.92

	1211
	Q21
	0.70
	5
	14
	0.70
	4.26
	2.93
	58.6
	1.05
	0.19
	3.8
	0.03
	0.00

	1311
	Q22
	0.98
	5
	65
	0.98
	4.22
	2.58
	51.6
	1.00
	0.33
	6.6
	0.11
	0.02

	1011
	Q23
	0.45
	2
	23
	0.45
	1.72
	1.02
	51.0
	0.43
	0.16
	8.0
	0.07
	0.03

	0911
	Q24
	0.51
	2
	26
	0.51
	1.80
	1.29
	64.5
	0.53
	0.12
	6.0
	0.04
	0.02

	1011
	Q25
	1.59
	8
	20
	1.59
	6.29
	3.46
	43.3
	1.53
	0.60
	7.5
	0.21
	0.09

	 
	 
	48.92
	98
	50
	48.92
	90.55
	75.44
	77.00
	56.54
	39.42
	40.22
	25.01
	14.67
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