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Formulae Sheet : Higher Tier

Volume of prism = (area of cross-section) x length /
/

Teng™

In any triangle ABC
. b c
S 1 a - =
e rute sinA sinB sin C /\
A

Cosinerule a2=»b2+c2-2bccos A

Area of triangle = % ab sin C

C
b a
- B
Volume of sphere = %nr3
Surface area of sphere = 4712 v

Volume of cone = %nr 2h ,

=

Curved surface area of cone = 7r/

The Quadratic Equation
The solutions of ax? + bx + ¢ = 0, where a # 0, are given by

_ -b V(b2 - 4ac)

2a

X
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11 Aisha is in the top mathematics set. She is carrying out a survey of mathematics and English
examination marks for her school.
For her sample she chooses students in her mathematics set.
She asks them what marks they scored in both examinations.

(a) Make one criticism of this method of obtaining her sample.

(b) The scatter diagram below shows the results of Aisha’s survey for 24 of the students in her set.

(@

(ii)
(iii)
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Describe the relationship between the mathematics marks and the English marks
for Aisha’s set.

............................................................................................................................................... [1]
Draw a line of best fit on the graph. [1]
Another student in Aisha’s set took the mathematics examination but missed the
English examination.
Her mathematics mark was 58.
Use your line of best fit to estimate her English mark.

(10161 1) R [1]
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CARPET SALE
607% OFF!

(a) Abigail bought a carpet in this sale. The original price was £450.

Calculate the sale price of the carpet.

(b) Yashim bought some carpet in the sale.
He paid £22 per square metre.

(i) Calculate the original price per square metre of the carpet.

DA £ (3]
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In addition to the price of the carpet, Yashim paid £8 per square metre for underlay.
He also paid £120 for fitting.
Yashim bought x square metres of carpet and x square metres of underlay.

(ii) Write down an expression, in terms of x, for Yashim’s total bill.

Yashim’s total bill was £1425.

(iii) Write down an equation in x and solve it to find the area of carpet that Yashim bought.
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In the diagram each edge of the shape is parallel to one of the axes.
OE=7 OA=2 EF FK =1
Write down the coordinates of
(a) the point K,
@) (oo s eereeeens s eeeeeees [1]
(b) the point H,
() N s eereenens s oo )[1]
(c¢) the midpoint of BC.
(©) Coveee s oo s e )[1]
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14 A stone is thrown into the air.

Its height, 2 metres, above the ground is given by the formula / =2 + 20¢ — 5¢,

where ¢ is the time, in seconds, after it is thrown.

(a) Complete the table for h =2+ 207 - 542,

t 0 0.5 1 1.5 2.5 3 3.5 4
h 2 17 20.75 20.75 17 2
(2]
(b) On the grid below draw the graph of 7 =2 + 20t — 52 for 0 <t < 4.
4\
25
20
15
10
5
0 3 A
(2]
(¢) (i) Use your graph to solve 2 + 207 — 512 =15.
(©)(A) e [1]
(i) State what your answer to part (¢)(i) tells you about the stone.
............................................................................................................................................... [1]
(d) By extending your graph, estimate the time when the stone hits the ground.
(d) e s[1]
© OCR 2008 [Turn over



15 (a) Write as a single power of 2.

260%x23

(b) The population of the UK in 2006 was 60 400 000.

(i) Write 60 400 000 in standard form.

(ii) The area of the UK is 2.44 x 10° km?.

Calculate the average number of people per km? in the UK in 2006.
Give your answer to a suitable degree of accuracy.
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D Not to scale

36°

C

In the diagram A, B, C and D are points on the circle, centre O.
AC is a diameter.

(a) Work out angle x.
Give your reasons.

....................................................................................................................................................... [3]
(b) Find angle y.

Give your reason.

V= e B T 10« OSSP

....................................................................................................................................................... (2]
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10

N A

60° Not to scale

15 km

The diagram shows the route, ABCD, taken by a ship.
The bearing of B from A is 060°.

Angle BAC = 50° and angle ADC = 70°.

AB =20 km, AC =45 km and CD = 15 km.

(a) Calculate the length BC.

(b) Calculate the bearing of D from A.
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Not to scale

In the diagram

—> —>
OA=aand OB=b.
AB and OQ intersect at P.

—
(a) Pdivides BA such that BF = 2 BA.

—>
Find OP in terms of a and b.

[ )
(b) Pdivides OQ in the ratio 2 : 3.
Find m in terms of a and b.
Simplify your answer.
(1) RS

(c) What is the special name of quadrilateral OAQB?
Use your answer to part (b) to justify this.
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