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GCSE Mathematics

Formulae: Higher Tier

You must not write on this formulae page.
Anything you write on this formulae page will gain NO credit.

Volume of a prism = area of cross section x length

Volume of sphere = 3 7’

Surface area of sphere = 47/

N

In any triangle ABC

b c

Sine Rule ——=——=—
sind sinB sinC

Cosine Rule @*= b*+ >~ 2bc cos A

Area of triangle =1 absin C

Volume of cone :%

Curved surface area of cone = w7/

AN

The Quadratic Equation
The solutions of ax*+ bx+c=0

where a # 0, are given by

_ —bx/(b* —4ac)
2a

nrh
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1.

Answer ALL SEVENTEEN questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

Here are the front elevation, side elevation and plan of a 3-D shape.

Front elevation Side elevation

Plan

In the space below, draw a sketch of the 3-D shape.

(Total 2 marks)

Leave )
blank
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Leave )
blank

2. Bob has 120 beads.
The beads are either red or green.
Bob gives % of the beads to his friend.

% of the beads Bob now has are red.

Work out how many green beads Bob now has.

......................... Q2
(Total 3 marks) 7

3. The diagram shows 3 sides of a regular polygon.

Diagram NOT
160° 160° accurately drawn

Each interior angle of the regular polygon is 160°.

Work out the number of sides of the regular polygon.

..................................... Q3
(Total 3 marks) 7
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Leave )
blank
N\
N
P
<
On the grid, enlarge the shape with a scale factor of % , centre P, Q4

(Total 3 marks) T

. In 2009, Stephen’s annual salary was £27 120

In 2010, Stephen’s annual salary increased by 2.5%.

In 2009, Michelle earned £2100 each month.
In 2010, Michelle received an increase of £200 per month.

In 2010, who had the larger salary, Stephen or Michelle?
You must show all of your working.

Q5

(Total 4 marks) T

5



6. The equation
x*+5x = 67
has a solution between 3 and 4
Use a trial and improvement method to find this solution.

Give your answer correct to one decimal place.
You must show ALL your working.

(Total 4 marks)

Leave )
blank

Q6

7. Use your calculator to work out the value of

2.4%1.6°
204-1.2

(Total 2 marks)
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8. The diagram shows a circular pond with a path around it.

The pond has a radius of 5m.
The path has a width of 1 m.

Work out the area of the path.
Give your answer correct to 3 significant figures.

Diagram NOT
accurately drawn

(Total 3 marks)

Leave )
blank
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9. (a) Solve 4(2x—1)=3x-19

(b) Solve y?” = 30

(Total 5 marks)

Leave )
blank

10. (a) x>-3

Show this inequality on the number line.

(b) Solve the inequality 7y +36 < 8

2)

(Total 4 marks)
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Leave )
blank

11. The diagram shows two similar triangles.

10cm

A B Diagram NOT
accurately drawn
P 6 cm 0
18 cm
12cm
C R

In triangle ABC, AB =10cm and AC = 18 cm.
In triangle POR, PO = 6 cm and OR = 12 cm.

Angle ABC = angle POR.
Angle CAB = angle RPQ.

(a) Calculate the length of BC.

(b) Calculate the length of PR.

2 Qu
(Total 4 marks) 7

J

9



12. (a) Find the gradient of the straight line with equation 2x — 3y =12

(b) Prove that the straight line with equation 2y =10 — 3x
is perpendicular to the straight line with equation 2x — 3y =12

2

(Total 4 marks)

Leave )
blank

Q12

.

13.

Diagram NOT
accurately drawn

A, B, C and D are points on the circumference of a circle.
Angle ABD = 54°.

Angle BAC = 28°.

(1) Find the size of angle ACD.

(i1)) Give a reason for your answer.

(Total 2 marks)

Q13

:
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14. The surface area of Earth is 510 072 000 km?.
The surface area of Jupiter is 6.21795 x 10'° km?.

The surface area of Jupiter is greater than the surface area of Earth.
How many times greater?
Give your answer in standard form.

(Total 3 marks)

Leave )
blank

Q14

~
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15. The diagram below shows a large rectangle of length (2x + 6) cm and width x cm.

A smaller rectangle of length x cm and width 3 cm is cut out and removed.

2x+6
Diagram NOT
accurately drawn
x f
|
< X >
The area of the shape that is left is 100 cm?.
(a) Show that 2x2+3x—100=0
3)
(b) Calculate the length of the smaller rectangle.
Give your answer correct to 3 significant figures.
............................................ cm
C))

(Total 7 marks)

Leave )
blank
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Leave\
blank
16. C Diagram NOT
accurately drawn
8cm
/ ] 50°
A4—3cm —»B D
AC=8cm.
AB =3 cm.

Angle ABC = angle CBD = 90°.
Angle BDC = 50°.

Calculate the length of CD.
Give your answer correct to 3 significant figures.

............................. cm Q16

(Total 4 marks) 7

J
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17. The voltage V' of an electronic circuit is given by the formula

V =1IR
where [ is the current in amps
and R is the resistance in ohms.
Given that =218 correct to 3 significant figures,

R =12.6 correct to 3 significant figures,

calculate the lower bound of /.

(Total 3 marks)

Leave )
blank

TOTAL FOR PAPER: 60 MARKS
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