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2
Formulae Sheet: Higher Tier

Area of trapezium = %(a + b)h h

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

In any triangle ABC
a _ b _ c
sinA sinB sinC

Sine rule

Cosinerule a?=b2+c2—-2bccosA

Area of triangle = % ab sin C

Volume of sphere = % nr3

Surface area of sphere = 477>

Volume of cone = %n r2h

Curved surface area of cone = 117/

The Quadratic Equation

The solutions of ax?2 + bx + ¢ = 0, where a # 0, are
given by

_ —b=x/(b*-4ac)

2a

X

PLEASE DO NOT WRITE ON THIS PAGE
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10 Fred and Jo each own an orchard in which they have a number of apple trees.
Last year they recorded the numbers of apples picked from each tree.
The data are summarised in the stem and leaf diagrams.

Fred Jo
_____ 2 O 2
_____ Al Ay23s
_____ Sl o368
_____ 616778 64357
_____ 712346889 TS
_____ 8178 L2 I
Key 4 | 5 means 45 Key 4 | 2 means 42

(a) Work out the median number of apples for each.

(@) Fred ....occoooovvveiieeeees
JO i [2]

(b) Make two comparisons between the distributions.
L ettt bbbt et h et eh e et h e et b e ekttt b e et e bt st be bt beeaeene
ettt h et h et bt et h e e h e bt he et e h e et e h e et e eh e et e e bt e et e bt e at e bt e et e bt entenbeeneenbeeaean [2]
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The masses of 60 students are summarised as follows.
Mass (xkg) Number of students
50<x=<55 24
55<x=60 16
60 <x <65 13
65<x<70 7

(a) One student is selected at random from this group of students.

Find the probability that the mass of the student selected is more than 55kg.

(b) Calculate an estimate of the mean mass of these students.

© OCR 2011



12 The graph shows y=x3 —x+ 1.

o

(a) Mark a point on the curve that shows that the solution of the equation x> — x + 1 = 2 is
approximately x = 1.3. [1]

(b) Use trial and improvement to find a more accurate solution of the equation
3

X =-x+1=2.

Give your answer correct to 2 decimal places.
Show all your trials.
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13 A field ABCD is in the shape of a trapezium as shown in the diagram.
AB has length 40 m and is parallel to DC.

The area of the field is 3150 m? and the distance between the parallel sides is 70 m.

A 40 m B

Not to scale

0

A
|
|
|
|
I
|
:70m
|
|
|
|
|
|
|

LA
D C

Calculate the length of the side DC.

14 A straight path up a hillside has a constant angle of slope.
It rises vertically 25 m for 60 m along the path.

60 m
25 m

Find the angle of slope.
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15 The diagram represents a section of air space, in the shape of a cuboid.
OA=8,0B =4and OD =2.
All lengths are in kilometres.

o A

(a) An aircraft is at point G.

(i) Write down the coordinates of the point G.

@@ G s e s s ) [1]

(ii) Find how far the aircraft is from O.

(b) Another aircraft is at the point X with coordinates (4,0, 2).

Mark and label the point X on the diagram. [1]
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16 A group of botanists visited a valley in Derbyshire in search of thistles and measured the stem lengths
of a sample of these plants. Their results are shown in the histogram and partly completed table.

Frequency density

plants per ...........

50 60 70 8 90 100 110 120
Stem length (cm)

Stem length,

50=<x<70 |70<x<80 |80=x<90 |90=<x<100 |100=<x<120
(xcm)

Number of
plants

(a) Complete the table. [2]

(b) Complete the labelling and scaling of the vertical axis. [2]
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17 You are given that x> — 6x + 10 = (x — ¢)> + d.

(a) Find the values of ¢ and d.

(b) Hence write down the minimum value of x* — 6x + 10.

18 A forklift truck is used to lift pallets of materials onto high shelves. The truck can safely lift 1500kg,
correct to 2 significant figures.

A loaded pallet weighs 120 kg, correct to 2 significant figures.

What is the maximum number of loaded pallets that the forklift truck could safely lift to be sure of
being within the stated limit?
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