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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     

Volume of sphere 
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Volume of cone 
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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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Answer ALL EIGHTEEN questions.
Write your answers in the spaces provided.
You must write down all stages in your working.
You must NOT use a calculator.
1. 
Use ruler and compasses to construct an angle of 30° at P.

You must show all your construction lines.

[image: image8.emf]
(Total 3 marks)
[Full marks on this question was achieved by 10.0% of students]


2. 
Work out an estimate for the value of

(0.49 × 0.61)2
.....................................

(Total 2 marks)

 [Full marks on this question was achieved by 9.5% of students]
3. 
Rearrange y = p – 2qx2  to make x the subject of the formula.

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

(Total 3 marks)
[Full marks on this question was achieved by 8.6% of students]
4. 
Make k the subject of the formula   t = 
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.....................................

(Total 4 marks)
[Full marks on this question was achieved by 7.0% of students]
5. 
Jan has two boxes.

There are 6 black and 4 white counters in box A.

There are 7 black and 3 white counters in box B.

Jan takes at random a counter from box A and puts it in box B.

She then takes at random a counter from box B and puts it in box A.

(a)
Complete the probability tree diagram.

[image: image10.emf] 


(2)

(b) 
Find the probability that after Jan has put the counter from box B into box A there will still be 6 black counters and 4 white counters in box A.

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

(4)

 (Total 6 marks)

[Full marks on this question was achieved by 6.3% of students]
6. 
Solve the equation  
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(Total 4 marks)
[Full marks on this question was achieved by 6.3% of students]
7. 
The lines y = x – 2 and x + y = 10 are drawn on the grid.
[image: image12.emf]
On the grid, mark with a cross (×) each of the points with integer coordinates that are in the region defined by







y > x – 2









x + y < 10








x > 3
(Total 3 marks)
[Full marks on this question was achieved by 6.1% of students]
8. 

[image: image13.emf]
ABCDEF is a regular hexagon, with centre O.


[image: image14.wmf]OA

 = a , 
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 = b.

(a)
Write the vector 
[image: image16.wmf]AB

 in terms of a and b.

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

(1)

The line AB is extended to the point K so that AB : BK = 1 : 2

(b)
Write the vector 
[image: image17.wmf]CK

 in terms of a and b.


Give your answer in its simplest form.

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

(3)

(Total 4 marks)
[Full marks on this question was achieved by 5.5% of students]
*9.
[image: image18.emf]
B, C and D are points on the circumference of a circle, centre O.

AB and AD are tangents to the circle.

Angle DAB = 50°

Work out the size of angle BCD.

Give a reason for each stage in your working.

(Total 4 marks)
[Full marks on this question was achieved by 4.7% of students]
10. 
Express the recurring decimal 
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 as a fraction in its simplest form.

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

(Total 3 marks)
[Full marks on this question was achieved by 4.3% of students]
11. 
Make t the subject of the formula
p = 
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..............................................................................................

(Total 4 marks)
[Full marks on this question was achieved by 4.1% of students]
12. 
The diagram shows the graph of y = x2 – 5x – 3

[image: image21.emf]
Use the graph to find estimates for the solutions of the simultaneous equations







y = x2 – 5x – 3







y = x – 4

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

(Total 3 marks)
[Full marks on this question was achieved by 3.3% of students]
13. 
(a) 
Rationalise the denominator of 
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.....................................................

(2)

(b) 
Expand and simplify (2 + 
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)2 – (2 – 
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(2)

(Total 4 marks)
[Full marks on this question was achieved by 2.8% of students]
14. 
The diagram shows a solid metal cylinder.



[image: image25.emf]
The cylinder has base radius 2x and height 9x.

The cylinder is melted down and made into a sphere of radius r.

Find an expression for r in terms of x.

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

(Total 3 marks)
[Full marks on this question was achieved by 2.4% of students]
15.


(a) 
On the grid, draw the graph of x2 + y2 = 4
[image: image26.emf]
(2)

(b) 
On the grid, sketch the graph of y = cos x for 0° ( x ( 360°

(2)

(Total 4 marks)

[Full marks on this question was achieved by 1.9% of students]
16.
[image: image27.emf]
APB is a triangle.

N is a point on AP.
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= a                
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 = 2b              
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 = b
(a) 
Find the vector
[image: image31.wmf]PB

, in terms of a and b.
.....................................................

(1)

B is the midpoint of AC.

M is the midpoint of PB.
*(b)
Show that NMC is a straight line.

(4)

(Total 5 marks)

[Full marks on this question was achieved by 1.5% of students]


17.

[image: image32.emf]
The diagram shows a solid cone and a solid hemisphere.
The cone has a base of radius x cm and a height of h cm.

The hemisphere has a base of radius x cm.

The surface area of the cone is equal to the surface area of the hemisphere.

Find an expression for h in terms of x.

.....................................
(Total 4 marks)
[Full marks on this question was achieved by 0.9% of students]
18. 
Umar thinks (a +1)2 = a2 + 1 for all values of a.
(a) 
Show that Umar is wrong.

(2)

Here are two right-angled triangles.

All the measurements are in centimetres.
[image: image33.emf]
(b)
Show that 2a + 2b + 1 = 2c

(3)
a, b and c cannot all be integers.

(c)
Explain why.

(1)

 (Total 6 marks)
[Full marks on this question was achieved by 0.2% of students]
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