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Formulae: Higher Tier
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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.

[image: image8.emf]
Line L is drawn on the grid.
(a) 
Work out the gradient of Line L.

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

(2)

Another line, Line M, is parallel to Line L and passes through the point (6, 2).
(b) 
Find an equation for Line M.
..............................................................

(2)
(4 marks)
[Full marks on this question was achieved by 9.8% of students]
2.

[image: image9.emf]
Find the value of y.

Give reasons for your answer.

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

(2)

 (Total 2 marks)
[Full marks on this question was achieved by 8.7% of students]
3.
The diagram shows a circle drawn inside a square.
[image: image10.emf]
The circle has a radius of 6 cm.

The square has a side of length 12 cm.

Work out the shaded area.

Give your answer in terms of (.

.......................................................cm2
(Total 3 marks)
[Full marks on this question was achieved by 8.6% of students]
4.

[image: image11.emf]
The diagram shows a solid prism made from metal.

The cross-section of the prism is a trapezium.

The parallel sides of the trapezium are 8 cm and 12 cm.

The height of the trapezium is 6 cm.

The length of the prism is 20 cm.

The density of the metal is 5 g/cm3.

Calculate the mass of the prism.

Give your answer in kilograms.

................................ kg
(Total 5 marks)
[Full marks on this question was achieved by 8.9% of students]
5.


Each equation in the table represents one of the graphs A to F.

Write the letter of each graph in the correct place in the table.
	Equation
	Graph

	y = 4 sin x°
	

	y = 4 cos x°
	

	y = x2 – 4x + 5
	

	y = 4 × 2x
	

	y = x3 + 4
	

	y = 
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 (Total 3 marks)
[Full marks on this question was achieved by 6.4% of students]
6. 
(a)
Simplify fully 
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..............................................

(3)

(b)
Write 
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 as a single fraction in its simplest form.

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

(3)

(Total 6 marks)
[Full marks on this question was achieved by 6.3% of students]
7. 
The graph of y = f(x) is shown on the grid.

On this grid, sketch the graph of y = 2f(x)

[image: image16.emf]
(Total 2 marks)
[Full marks on this question was achieved by 5.3% of students]
8.

[image: image17.emf]
AB is a diameter of a circle.

C is a point on the circle.

D is the point inside the circle such that BD = BC and BD is parallel to CA.

Find the size of angle CDB.

You must give reasons for your answer.

................................... °
(Total 4 marks)
[Full marks on this question was achieved by 4.6% of students]
9. 
The diagram shows two similar solids, A and B.
[image: image18.emf]
Solid A has a volume of 80 cm3.

(a) 
Work out the volume of solid B.

....................................cm3
(2)

Solid B has a total surface area of 160 cm2.

(b) 
Work out the total surface area of solid A.

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

(Total 5 marks)
[Full marks on this question was achieved by 4.5% of students]
10.
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OAB is a triangle.
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 = 2a
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(a) 
Find AB in terms of a and b.


[image: image22.wmf]AB

  = ............................

(1)

P is the point on AB such that AP : PB = 2 : 3

(b) 
Show that 
[image: image23.wmf]OP

 is parallel to the vector a + b.

(3) 
(Total 4 marks)
[Full marks on this question was achieved by 4.0% of students]
11. 
Expand and simplify 

(2 + (2)(3 + (8)

Give your answer in the form a + b(2, where a and b are integers.

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

(Total 4 marks)
[Full marks on this question was achieved by 3.8% of students]
12. 
Given that 
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 =  a + b
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, where a and b are integers, find the value of a and the value of b.

a = ..............................

b = ..............................

(Total 3 marks)
[Full marks on this question was achieved by 2.9% of students]
13. 
Solve 


2x2 – 9x + 4 = (2x – 1)2
.....................................

 (Total 4 marks)
[Full marks on this question was achieved by 2.4% of students]
14.

[image: image26.emf]
The diagram shows a right-angled triangle.

The length of the base of the triangle is 2(3 cm.

The length of the hypotenuse of the triangle is 6 cm.

The area of the triangle is A cm2.

Show that A = k (2 giving the value of k.

.....................................
(Total 5 marks)
[Full marks on this question was achieved by 2.3% of students]
15.
[image: image27.emf]
ABCD is a square.

P and D are points on the y-axis.

A is a point on the x-axis.

PAB is a straight line.

The equation of the line that passes through the points A and D is y = –2x + 6

Find the length of PD.

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

(Total 4 marks)
[Full marks on this question was achieved by 1.8% of students]
16. 

[image: image28.emf]
A, B, C and D are points on a circle, centre O.

BC = CD.
Angle BCD = 130°.

(a)
Write down the size of angle BAD.


Give a reason for your answer.

...................................°

(2)

(b)
Work out the size of angle ODC.


Give reasons for your answer.

...................................°

(4)

(Total 6 marks)
[Full marks on this question was achieved by 1.4% of students]
17.

[image: image29.emf]
In the diagram,
ABC is a triangle,

angle ACB = 90°,

P lies on the line AB,

CP is perpendicular to AB.

Prove that the angles of triangle APC are the same as the angles of triangle CPB.

(Total 3 marks)
[Full marks on this question was achieved by 0.6% of students]
18. 
Here is a shape ABCDE.
[image: image30.emf]
AB, BC and CD are three sides of a square.

BC = x cm.

AED is a semicircle with diameter AD.

The perimeter, P cm, of the shape ABCDE is given by the formula

P = 3x + 
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x

p


(a)
Rearrange this formula to make x the subject.

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

(2)

The area, A cm2, of this shape is given by A = kx2 where k is a constant.

(b)
Find the exact value of k.

Give your answer in its simplest form.

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

(3)

(Total 5 marks)
[Full marks on this question was achieved by 0.1% of students]
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