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Instructions 
· [image: image76.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

	88
	71
	49
	30
	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 
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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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2

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 ages, in years, of 15 students.

19
18
20
25
37

33
21
17
29
20

42
18
23
37
22

Show this information in an ordered stem and leaf diagram.
[image: image12.emf]
(Total 3 marks)

___________________________________________________________________________

*2.
225 grams of flour are needed to make 9 cakes.

Marian wants to make 20 of these cakes.

She has 475 grams of flour.

Does Marian have enough flour to make 20 cakes?

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

___________________________________________________________________________

3. 
There are 20 beads in box A. 


In box B there are twice as many beads as in box A.

In box C there are 
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 of the number of beads as in box A.

In box D there are 10% more beads than in box A.

Work out the total number of beads in the four boxes.

........................... beads

 (Total 4 marks)
___________________________________________________________________________

4. 
Here is a list of ingredients to make melon sorbet for 6 people.

	Melon Sorbet

for 6 people


800 g 
melon


   4 
egg whites


  
[image: image14.wmf]2
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lime


100 g 
caster sugar




Terry makes melon sorbet for 18 people.
(a) 
Work out how much caster sugar he uses.

.................................. g

(2)

Hedley makes melon sorbet.

He uses 2 limes.

(b)
Work out how many people he makes melon sorbet for.

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

(2)

(Total 4 marks)
___________________________________________________________________________

*5. 
Mr Weaver’s garden is in the shape of a rectangle.

In the garden





there is a patio in the shape of a rectangle





and two ponds in the shape of circles with diameter 3.8 m.

The rest of the garden is grass.

[image: image15.emf]
Mr Weaver is going to spread fertiliser over all the grass.

One box of fertiliser will cover 25 m2 of grass.

How many boxes of fertiliser does Mr Weaver need?

You must show your working.

(Total 5 marks)
___________________________________________________________________________

6.
Margaret is on holiday in France.
She buys an English newspaper.

The cost of the newspaper is 5 euros.

In England, the cost of the same newspaper is £2.50

The exchange rate is £1 = 1.16 euros.

Work out the difference between the cost of the newspaper in France and the cost
of the newspaper in England.
..............................................

(Total 3 marks)

___________________________________________________________________________

7. 
A circle has a diameter of 12 cm.

[image: image16.emf]
Work out the circumference of the circle.

Give your answer correct to 1 decimal place.

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

(Total 2 marks)

8. 
The equation

x3 – 3x = 15
has a solution between 2 and 3

Use a trial and improvement method to find this solution.

Give your answer correct to 1 decimal place.

You must show all your working.
x = ..........................................

(Total 4 marks)

___________________________________________________________________________

9. 
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.

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

(Total 2 marks)


10.
The equation

x3 – 2x = 125

has a solution between 5 and 6.
Use a trial and improvement method to find this solution.

Give your answer correct to 1 decimal place.

You must show all your working.
x = ..........................................

 (Total 4 marks)

___________________________________________________________________________

*11.
Saphia is organising a conference.

People at the conference will sit at circular tables.

[image: image18.emf]
Each table has a diameter of 140 cm.

Each person needs around 60 cm around the circumference of the table.
There are 12 of these tables in the conference room.
A total of 90 people will be at the conference.
Are there enough tables in the conference room?

(Total 4 marks)

___________________________________________________________________________

12. 
A shop sells small boxes and large boxes for storing CDs.

A small box stores x CDs.

A large box stores y CDs.

Ethan buys 7 small boxes.

He also buys 5 large boxes.

Ethan can store a total of T CDs in these boxes.

Write down a formula for T in terms of x and y.

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

(Total 3 marks)


13. 
(a)
Complete the table of values for 3x + 2y = 6
	x
	–2
	–1
	0
	1
	2
	3

	y
	
	4.5
	3
	
	
	–1.5


(2)

(b) 
On the grid, draw the graph of 3x + 2y = 6
[image: image19.emf] 
(2)
(c) 
Find the gradient of the graph of 3x + 2y = 6

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

(2)
(Total 6 marks)

__________________________________________________________________________

*14. 
Viv wants to invest £2000 for 2 years in the same bank.
	The International Bank

Compound Interest

4% for the first year

1% for each extra year
	
	The Friendly Bank

Compound Interest

5% for the first year

0.5% for each extra year


At the end of 2 years, Viv wants to have as much money as possible.

Which bank should she invest her £2000 in?
(Total 4 marks)

___________________________________________________________________________

15.
A cinema sells adult tickets and child tickets.

The total cost of 3 adult tickets and 1 child ticket is £30.
The total cost of 1 adult ticket and 3 child tickets is £22.
Work out the cost of an adult ticket and the cost of a child ticket.

adult ticket £...............................................
child ticket £...............................................
(Total 4 marks)

___________________________________________________________________________

16. 
(a)
Solve
5(f –3) = f + 10
..............................................

(3)

(b)
Solve

[image: image20.wmf]7215
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..............................................

(4)

(Total 7 marks)

___________________________________________________________________________

17. 
(a) 
Write 82 500 000 in standard form.
...............................................................

(1)

(b) 
Work out (5.2 ( 10–7) ( (2.8 ( 10–9)


Give your answer in standard form.

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

(2)

 (Total 3 marks)
__________________________________________________________________________

18.
ABC is an isosceles triangle.
[image: image21.emf]
Work out the area of the triangle.

Give your answer correct to 3 significant figures.
.............................................. cm2
(Total 4 marks)

___________________________________________________________________________

19. 

[image: image22.emf]
OAB is a sector of a circle, centre O.

The radius of the circle is 15 cm.

The angle of the sector is 30°.

Calculate the area of sector OAB.

Give your answer correct to 3 significant figures.
.......................................... cm2
(Total 2 marks)

___________________________________________________________________________

20. 

[image: image23.emf]
Calculate the length of PR.

Give your answer correct to 3 significant figures.
.......................................... cm

(Total 3 marks)

___________________________________________________________________________

21. 
In a sale, normal prices are reduced by 12%.

The sale price of a digital camera is £132.88

Work out the normal price of the digital camera.

£ ................................

(Total 3 marks)
__________________________________________________________________________

22.

[image: image24.emf]
A frustum is made by removing a small cone from a similar large cone.

The height of the small cone is 20 cm.

The height of the large cone is 40 cm.

The diameter of the base of the large cone is 30 cm.

Work out the volume of the frustum.

Give your answer correct to 3 significant figures.
.......................................... cm3
(Total 4 marks)

___________________________________________________________________________

23. 
Dan does an experiment to find the value of π.
He measures the circumference and the diameter of a circle.

He measures the circumference, C, as 170 mm to the nearest millimetre.

He measures the diameter, d, as 54 mm to the nearest millimetre.

Dan uses π = 
[image: image25.wmf]C

d

 to find the value of π.

Calculate the upper bound and the lower bound for Dan’s value of π.
upper bound = ..............................................

lower bound = ..............................................

(Total 4 marks)

___________________________________________________________________________

24.
p is inversely proportional to t.

When t = 4, p = 12.

Find the value of p when t = 6.

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

(Total 3 marks)

___________________________________________________________________________

25.

[image: image26.emf]
AC = 8 cm.

AB = 3 cm.

DE = 19 cm.

Angle ABC = angle CBD = angle BDE = 90°.

Angle BDC = 50°.

(a)
Calculate the length of CD.

Give your answer correct to 3 significant figures.

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

(4)

(b) 
Calculate the length of CE.


Give your answer correct to 3 significant figures.

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

(3)
(Total 7 marks)
__________________________________________________________________________

26.
The diagram shows triangle LMN.
[image: image27.emf]
Calculate the length of LN.

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

__________________________________________________________________________

(TOTAL FOR PAPER: 100 MARKS)

	1
	
	
	  1       7  8  8  9

  2       0  0  1  2  3  5    9

  3       3  7  7

  4       2 

1│8 represents 18 


	3
	B2 for a fully correct ordered diagram

(B1 for correct unordered diagram or ordered with at most two errors or omissions)

B1 for a correct key 

Accept stem written as 10, 20 etc but key only acceptable if consistent with this




	*2
	
	
	No + comparison
	3
	M1 for a correct start to the process

eg.    [image: image29.png]


or [image: image31.png]475
555



 or [image: image33.png]


 or [image: image35.png]475




M1 for completion of a fully correct method that will lead to an appropriate comparison

C1 (dep on M2) for a correct statement with conclusion with 500 g 

or 25g more needed 

or 19 cakes 

or 25g and 23.75g

SC :If no working then B1 for a correct statement with correct figures and units 



	3


	
	B = 20 ( 2                =  40

C = 3 ÷ 4 ( 20          =  15

D = 10÷100(20+20  =  22

20 + 40 + 15 + 22
	97
	4
	M1  for  20 ( 2  or  40  seen

M1  for  3 ÷ 4 ( 20   or   15 seen

M1  for  10 ÷ 100 ( 20 + 20  oe or  22 seen  or 1.1 ( 20

A1   cao




	4
	(a)
	3 ( 100


	300


	2


	M1 for  3 ( 100 or 100 ÷ 6 × 18 oe

A1  cao



	
	(b)
	2 ÷ ½ ( 6
	24
	2


	M1 for  2 ÷ ½ ( 6   oe

A1  cao




	5
	
	(17 – 2.8) × 9.5 = 134.9

π × (3.8 ÷ 2)2 = 11.34...

134.9 – 2 × 11.34... = 112.21

112.21 ÷ 25 = 4.488
	5
	5
	M1 for (17 – 2.8) × 9.5 (=134.9) 

or 17×9.5 – 2.8×9.5 ( = 161.5 – 26.6 = 134.9)

M1 for π × (3.8 ÷ 2)2 (= 11.33 – 11.35)

M1 (dep on M1) for ‘134.9’ – 2 × ‘11.34’

A1 for 112 - 113

C1(dep on at least M1) for 'He needs 5 boxes' ft from candidate's calculation rounded up to the next integer




	6
	
	
	2.10 euros or £1.81
	3


	M1 for 2.5 × 1.16 (= 2.9)

M1 (dep) for 5 – “2.9” (=2.1)

A1 for 2.1(0) euros




[image: image36.emf]
	8
	
	x

x³− 3x
2

2

2.1

2.(961)

2.2
4.(048)

2.3

5.(267)

2.4

6.(624)

2.5

8.(125)

2.6

9.(776)

2.7

11.(583)

2.8

13.(552)

2.9

15.6(89)

3

18

2.85

14.5(99...)

2.86

14.8(13...)

2.87

15.0(29...)

2.88

15.2(47...)

2.89

15.4(67...)


	2.9
	4
	B2 for a trial 2.8 ≤ x ≤ 2.9 evaluated correctly

(B1 for a trial evaluated correctly for 2 ≤ x ≤ 3 )

B1 for a different trial evaluated correctly for 2.85 ≤  x < 2.9

B1 (dep on at least one previous B1) for 2.9 




	9


	
	
	2.42927(0474)
	2
	B2  for  2.42927  or better

(B1 for 19.56 or 8.0518 seen or 2.43 or 2.429 

or 2.4292 or 2.4293 or digits 242927… 

or  [image: image38.wmf]40259

97800



 seen)




	10
	
	5

6

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.11

5.12

5.13

5.14

5.15

115

204

122.(451)

130.(208)

138.(277)

146.(664)

155.(375)

164.(416)

173.(793)

183.(512)

193.(579)

123.2(12..) 123.9(77..)

124.7(45..)

125.5(16..)

126.2(90..)


	5.1
	4
	B2 for a trial 5.1 ≤ x ≤ 5.2 evaluated

(B1 for a trial 5 ≤ x ≤ 6 evaluated)

B1 for a different trial 5.1 < x ≤ 5.15 evaluated

B1 (dep on at least one previous B1) for 5.1

Accept trials correct to the nearest whole number (rounded or truncated) if the value of x is to 1 dp but correct to 1dp (rounded or truncated) if the value of x is to 2 dp.

(Accept 124 for x = 5.12)

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




	*11
	
	
	No + reason
	4
	M1 for intention to find the circumference 

eg 140 × π (= 439.82...)

A1 for circumference = 439 - 440

M1 (dep on M1) for a complete method shown that could arrive at two figures that are comparable eg “C”÷60×12 (=87.96..) , 90÷12×60 (=450) , 90×60÷“C” (=12.27), “C”÷90×12 (=58.64..)

C1 (dep on both M marks) for No and explanation that shows a correct comparison eg only 84 people could sit around the tables or that 13 tables are needed or that 480 cm is needed.




	12
	
	
	T = 7x + 5y
	3
	B3  for  T = 7x + 5y  oe

(B2 for 7x + 5y  oe  or  T = 7x + …  

or   T = … + 5y)

(B1 for T = an expression in x and y or 7x 

or 5y seen)




	13
	(a)
	
	6, 4.5, 3, 1.5, 0, –1.5
	2
	B2 for all 3 correct values of y
[B1 for 1 or 2 correct values of y]



	
	(b)
	
	Single straight line 

from (–2, 6) to (3, –1.5)
	2
	B2 for a straight line from (–2, 6) to (3, –1.5)

[B1 for 5 of their points correctly plotted ±1 sq or a single line passing through (0, 3) or a single line of gradient –1.5]



	
	(c)
	
	− 1.5 oe
	2
	M1 for a right-angled triangle drawn on their line graph with vertical and horizontal lengths correct for their triangle or 

sight of –1.5oe or 1.5oe or 
[image: image39.wmf]3

2

oe or 
[image: image40.wmf]3

2

-

oe or 
[image: image41.wmf]2

3

 or 
[image: image42.wmf]2

3

-


A1 (ft their single line graph) for − 1.5 oe
or

M1 for a correct full method to rearrange the equation to make y the subject or sight of y = k – 1.5x or y = –1.5x or –1.5x or y + 1.5x = k
A1 for –1.5oe




	*14
	
	
	The Friendly Bank
	4
	M1 for a correct method to find interest for the first year for either bank OR correct method to find the value of investment after one year for either bank OR use of the multiplier 1.04 or 1.05

M1 for a correct full method to find the value of the investment (or the value of the total interest) at the end of 2 years in either bank

A1 for 2100.8(0) and  2110.5(0) (accept 100.8(0) and 110.5(0))

C1 (dep on M1) ft for a correct comparison of their total amounts, identifying the bank from their calculations


	15
	
	3x + y = 30

x + 3y = 22


	8.50
4.50

	4
	M1 for forming two algebraic equations

M1 for a correct process to eliminate one variable (condone one arithmetic error)

M1 (dep) for substituting found value in one of the equations or appropriate method after starting again (condone one arithmetic error)

A1 for 8.5(0) and 4.5(0)




	16
	(a)
	
	6.25
	3
	M1 for clear intention to expand bracket or divide both sides of the equation by 5 as first step

M1 for correct method to isolate terms in f
A1 for 6.25 oe



	
	(b)
	
	−0.75
	4
	M1 for correct method to clear fractions eg. multiply all terms by 6

M1 for expansion of brackets oe

M1 (dep on M1) for isolating the terms in h and the constant terms

A1 for −0.75 oe




	17
	
	(a)
	8.25 ( 107
	8.25 ( 107
	1
	B1   cao



	
	
	(b)
	= 14. 56 ( 10(16
	1.456 ( 10(15
	2
	M1  for digits 1456 ( 10n or A × 10(15, 1 < A < 2

A1  for 1.456 ( 10(15


	18
	
	
	49.5
	4
	M1 for tan54 = [image: image44.png]height




    

M1 for (height =) 6 × tan54 (=8.2-8.3)

M1 for [image: image46.png]


 × '8.258..' × 12

A1 for 49.2 - 50




	19
	
	[image: image48.png]30
360



× π × 15²
	58.8
	2
	M1 for a correct method to find the area of sector OAB

A1 for answer in range 58.8 − 58.9125




	20
	
	
	15.0
	3
	M1 for  82 + 82 – 2 × 8 × 8 × cos 140

M1 (dep) for correct order of evaluation or 226.(05...)

A1 for answer in range 15.0 − 15.04




[image: image49.emf]
	22


	
	[image: image51.png]


× π × 15² × 40 

− [image: image53.png]


× π × 7.5² × 20
	8250
	4
	B1 for 15cm as diameter or 7.5 cm as radius of smaller cone 

(may be marked on diagram or used in a formula)

M1 for a numerical expression for the volume of one cone

eg.  [image: image55.png]


 × π × 15² × 40 (=9424...)  or [image: image57.png]


 × π × 7.5² × 20 (=1178...)
M1 for [image: image59.png]


  ×   π × 15² × 40 oe −[image: image61.png]


× × π × 7.5² × 20 oe

A1 for answer in the range 8240 − 8250  




	23


	
	d: UB = 54.5 (or 54.499), LB = 53.5

C: UB = 170.5 (or 170.499), LB = 169.5

170.5 ÷ 53.5

169.5 ÷ 54.5
	3.19

3.11..
	4
	B1 for any one correct bound quoted

M1 for 170.5 ÷ 53.5 or 169.5 ÷ 54.5

A1 for UB = answer in range 3.18 to 3.19 from correct working

A1 for LB = 3.11.. from correct working




	24
	
	
	8
	3
	M1 for p = 
[image: image62.wmf]t

k

 oe (k ≠ 1) or 
[image: image63.wmf]12

4

k

=


M1 for correct method to find k or p = 
[image: image64.wmf]t

48

oe or (dep on M1) for k=48

A1 cao 




	25
	(a)
	BC = 
[image: image65.wmf]2

2

3

8

-

 = 
[image: image66.wmf]55

  =  7.416198...

CD  =  7.416…  ÷  sin 50(  

        =  9.6811….


	9.68


	4


	M1 for   82 ( 32  oe

M1(dep)  for 
[image: image67.wmf]2

2

3

8

-

 or 7.41…   or  7.42 seen

	
	    (b)
	CE2 =192+9.682 (2(19)(9.68) cos 40

        =  361+93.7024(367.84(0.766)

        =  172.920612

CE   =  13.1499…
	13.1
	3
	M1 for (CE2 =)

 19 2 + ‘(9.68)’2 ( 2 (19) ‘(9.68)’ cos 40 

M1(dep)  for correct order of evaluation to reach
[image: image68.wmf]2'

'172.92061


A1 for   13.1– 13.15




	26
	
	180-136-“34.4”

=9.504


	3.73
	5
	M1 for [image: image70.png]sinL _ sin136
128 157




     

M1 for L = [image: image72.png]sin™! (T x 12.8)




  or  or sin-10.566...

A1 for 34.4 - 34.5

M1 for  [image: image74.png]LN 227 or LN 128
Sin(180-136—'344')  sin136 U@ sin(180—136—'344')  sin'344’




 or

(LN 2 = ) 15.72 + 12.82 - 2×15.7×12.8×cos(180 - 136 - '34.4')

A1 for 3.73 - 3.74
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	1.97
	28.1
	0.82
	0.29

	1011
	Q17
	1.54
	3
	51
	1.54
	2.86
	2.56
	85.3
	2.03
	1.13
	37.7
	0.48
	0.20

	1311
	Q18
	1.01
	4
	48
	1.01
	3.76
	3.08
	77.0
	1.33
	0.18
	4.5
	0.01
	0.00

	1303
	Q19
	0.52
	2
	26
	0.52
	1.93
	1.60
	80.0
	0.89
	0.20
	10.0
	0.02
	0.00

	1303
	Q20
	0.59
	3
	20
	0.59
	2.87
	2.38
	79.3
	0.93
	0.10
	3.3
	0.01
	0.01

	911
	Q21
	0.88
	3
	29
	0.88
	2.79
	1.99
	66.3
	1.00
	0.29
	9.7
	0.07
	0.02

	1303
	Q22
	0.99
	4
	25
	0.99
	3.50
	2.91
	72.8
	1.68
	0.43
	10.8
	0.07
	0.02

	1306
	Q23
	0.83
	4
	21
	0.83
	3.66
	2.49
	62.3
	0.85
	0.13
	3.3
	0.01
	0.00

	1406
	Q24
	0.85
	3
	28
	0.85
	2.77
	2.12
	70.7
	0.98
	0.23
	7.7
	0.05
	0.05

	1106
	Q25
	1.74
	7
	25
	1.74
	6.00
	3.52
	50.3
	1.03
	0.18
	2.6
	0.02
	0.00

	1311
	Q26
	0.65
	5
	27
	0.65
	3.98
	2.05
	41.0
	0.47
	0.05
	1.0
	0.00
	0.00

	 
	 
	47.40
	100
	47
	47.40
	93.63
	80.14
	80.14
	59.29
	39.58
	39.58
	24.26
	13.36
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