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2
Formulae Sheet: Higher Tier

a

Area of trapezium = ] (a + b)h

1
]

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

In any triangle ABC
. a _ b _ ¢ C
Sine rule sinA” sinB ~ sinC
b a
Cosine rule a?=5%+c2—-2bccosA
A B

Area of triangle = ab sin C
Volume of sphere = 373 a
Surface area of sphere = 4sr?

Volume of cone = 17r2h

Curved surface area of cone = 7tr/ h

The Quadratic Equation

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

o —b+.(b*—4ac)

- 2a
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In this question, use a ruler and compasses only.

The diagram shows a sketch of a field, ABCD.
There is a straight path in the field from A to C.

Not to scale

160 m

(a) Make an accurate scale drawing of the field.
The line CD has been drawn for you.
Use a scale of 1cm =20 m.

(b) Another straight path crosses the field.
This path is equidistant from DA and DC.

Construct the line representing the path.

© OCR 2010
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2 Aschool is holding a dance competition.
Two judges each give a mark out of ten for each dancer.
Their marks for five dancers are shown on the scatter diagram.

A

10

Judge B 6

Judge A

(a) What marks are represented by point P?

(a) Judge A gives amark of .............

Judge B gives a mark of ............. [1]
(b) Five more dancers are given the following marks.
Judge A 6.8 7.0 7.4 8.0 8.6
Judge B 5.2 5.6 6.8 6.6 7.0
Add this information to the scatter diagram. [2]
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(¢) Describe the correlation shown in your scatter diagram.

....................................................................................................................................................... [1]
(d) Draw a line of best fit for the data. 1]
(e) Judge B gives another dancer a mark of 6.2.
Use your line of best fit to predict judge A’s mark for this dancer.
(€) oo [1]
(a) Show the inequality x = —2 on the number line.
L 1 1 1 1 1 1 1 1 1 1 - X
-5 4 3 -2 - 0 1 2 3 4 5
1]
(b) Solve this inequality.
2x + 5 <17
(D) o [2]
Turn over
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4  Expressed as a product of their prime factors,
450=2x32x5%  540=22x33x5 and 840=23x3x5x7.

(a) Calculate the highest common factor (HCF) of 450, 540 and 840.

(A) e [2]
(b) Calculate the least common multiple (LCM) of 450 and 540.
(D) e [2]
5 Solve this equation.
Sx+3=4(x+2)
......................................... [3]
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The planet Neptune is 4.5 x 10° km from the Sun.
Light travels at 3 x 10° km/s.

(a) How many seconds does it take light to travel from the Sun to Neptune?
Give your answer in standard form.

(2) ceeeee s 2]
(b) Earthis 1.5 x 108 kilometres from the Sun.
How much further from the Sun is Neptune than Earth?
Give your answer in standard form.
(D) e km [2]

(a) (i) Which of these fractions are equivalent to recurring decimals?
Put an R under the ones which recur.

4 2 4 7 9
9 5 35 72 20
.................................................. [2]
(ii) Explain how you decided which were recurring decimals.
............................................................................................................................................... [1]
(b) Change 0. 72 to a fraction.
(D) [2]
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150 females and 150 males took part in a charity fun run.
The histograms below show the distributions of the ages of the females and males.

Females

Frequency Density
[\

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Age in years

Males

Frequency Density
N

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Age in years
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(a) Make two comparisons between the distributions of ages of the females and males.

L et h e a e h e h et h et e h e b e e b e eh et et et et ententententeaten e e Rt enten e eneeneebeebeeneebeebenne
et h bbbt bbbt h e E e E e E et E e E b et a et a e a e Rt e Rt e bt e bt e bt bt bbbt bbb bbb e
....................................................................................................................................................... [2]
(b) Calculate how many more females aged 50 or over took part than males aged 50 or over.
(D) [3]
(c) Estimate the median age of the males.
(O IR [2]
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— —
(a) In triangle OAB, OA =a and OB =b.

A

O > B
b

P divides AB in the ratio 3 : 4.

—
Find OP in terms of a and b.
Write your answer in its simplest form.
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(b) A

O > B
b

Q divides AB in the ratio n : 1.

Find OQ in terms of a, b and n.

TURN OVER FOR QUESTION 10
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10 (a) Simplify.

xz

[ YOO )|

(b) Make x the subject of this formula.

_ax+b
ex +d
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