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Formulae Sheet: Foundation Tier

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

Cross-
section
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(a) The world land speed record in 2014 was 763.035 miles per hour (mph).

Item removed due to third party copyright restrictions.

(i) What is 763.035 mph correct to the nearest whole number?

(ii) The world land speed record in 1900 was about a tenth of the present record.

Make a sensible estimate of the world land speed record in 1900.

(iii) The world land speed record was 394.20 mph in 1960.
It had increased to 622.407 mph by 1970.

By how much had the world land speed record increased from 1960 to 19707
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(b) Land speed records are calculated from the time taken to cover a measured mile.
Vehicles make a run in each direction (outward and return).

(i)

(ii)

© OCR 2015

The speed for a run, s mph, is worked out using this formula

_ 3600
t

where t seconds is the time to cover the measured mile.

S

In 1983 Thrust 2, a jet car, gained the world record.

It took 5.767 seconds to cover the measured mile on the outward run.

Calculate its speed on the outward run.

The outward and return times over the measured mile are used to calculate the official
speed.

official speed = 7200 + (outward run time + return run time)
All times are in seconds.
The return time over the measured mile was 5.599 seconds.

Calculate the official speed of Thrust 2.
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(iii) The rules state that the measured mile must be

different from an exact mile.”

(13 1
no more than 10000

A mile is 1 609.344 metres.

1
10000

Calculate of a mile. Give your answer in centimetres.

(c) The first jet powered car used for land speed records was Spirit of America.
It was the first vehicle to go faster than 400 mph.

Spirit of America was powered by a J47 jet aeroplane engine.
This engine had a maximum thrust of 22000 Newtons.

(i) Itonly reached 90% of maximum thrust on its first record run.

What was this thrust?

(C)(I) wooeeeeee e Newtons [2]
(ii) The thrust was 21000 Newtons on the second run.

What fraction of the maximum thrust was this?
Give your answer in its simplest form.
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(d) In 1964 Spirit of America crashed on the Bonneville Salt Flats.
It left the world’s longest skid mark.
The driver, Craig Breadlove, was not injured.

Item removed due to third
party copyright restrictions.

The length of the skid left by a car can be used to find the speed at which it began to skid.

The speed at which a car begins to skid, s mph, is given by

s =+/90kd

where k is a number which depends on the road surface and
dis the length of the skid in metres.

The skid mark left by Spirit of America was 9 600 m long.
The value of k on the salt road surface was 0.2.

Use the formula to find the speed at which Spirit of America began to skid.

© OCR 2015
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(e) Tests are being carried out on a vehicle which will run at 1 000 miles per hour!
It is called Bloodhound.

Bloodhound will be powered by a jet engine and a rocket.

Item removed due to third party copyright restrictions.

The rocket burns fuel according to the equation
f=48t
where fis the amount of fuel burnt in kilograms and
tis the time, in seconds, the rocket has been burning.

(i) How much fuel is burnt in 4 seconds?

(ii) The rocket’s fuel tank holds 960kg of fuel.

What is the longest time the rocket can burn for?

(L) seconds [2]

©OCR 2015 Turn over
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Amy designs mathematical apps for tablet computers.

(a) Her latest app lets users click on dots to draw shapes and angles.
The dots are arranged in circular patterns.

(i) On the screens below use a ruler to draw the shape named above the screen.

A regular hexagon A rectangle
e °® o e ° o
[ [ ] [ ] [ ]
® [ ] ) ®
(] o [ J O [} (] o [ O (]
° ° ° ° ® ® ° ®
[ [ ] [ ] [ ] [ ] [ [ ] (] [ ] [ ]
[ ] [ [ ] [ ] [ ] [ ] [ [ ]
° (] ° [ ]
[ ] ([ ] [ ] [ ] [ ] [
[ ([ ] ) [
([ ] [ ] [ ] [
[ ] ° [ [ ] ° [ ]

[2]
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(ii) On the screens below use a ruler to draw and label the angle named above the screen.

A 30° angle
o ° o
° °
° °
[} o [} O [}
[} [} [ [}
° ° ° ° °
° ° ° °
° °
° ° °
° °
° °
° ° °
A 15° angle
o ° o
° °
° °
° o ° o °
[ J [} [ [}
° ° ° ° °
° (] [ ) °
° ® . ® °
° °
° °
° ° °

[2]
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(b) The app can also be used for measurements and coordinates.

")
5
4 /‘/ ! \‘\
3 // y § \\\\
2 L ¢ ®
1 \\ 1 / /
0 \.\‘/ -
0 1 2 3 4 5 6
(i) Use a ruler to measure the diameter of the larger circle in millimetres.
(D)) e mm [1]
(ii) What are the coordinates of the centre of the two circles?
(1) — ) eeeeeeeannne ) [1]
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3* Jake always looks online for bargains.

The 2014 Annual Coin Set

What a rip of f!
I reckon that's more than £10
profit even allowing £1.50 for
700N the presentation card

Set Of a” 8 U COinS and postage.
from 1p to £2.

- Onlyfiaso
(on presentation card)

Free Postage

Coin Collection Guild

Is Jake right?
Support your answer with clear calculations.

© OCR 2015
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4 Jamil’s Aunt Wendy is interested in learning to glide.
At a nearby gliding club the gliders are launched from the ground to begin each flight.

D—>

Item removed due to third
party copyright restrictions.

(@) Jamil's family wants to buy Wendy some gliding lessons so she can learn to fly a glider.
Jamil makes these notes.

Need about 10 hours of lessons to learn to fly a glider.
These must be spread out over several days.

Each lesson costs £20.

Each lesson lasts about 20 minutes.

(i) How much does one hour of lessons cost?

[C) 10 I [2]

(ii) How much does it cost to learn to fly a glider by taking these flying lessons?

© OCR 2015
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(iii) Jamil sees this on a notice board at the flying club.

R R 5 T G O S TR e S g

Learn to fly!
Join the ¢lub for the cost of £120 a year.

Then pay E6 for each launch and 30p for
each minvte flying.

(Gliders need to be launched into the air for
each flight).

The instructor comes free!!

Could Wendy save money by joining the club and paying for launch and flying times?

Remember she’ll need 10 hours of flying.
Write down any assumptions you make.

©OCR 2015 Turn over
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(b) There are a total of 4 adults and 5 youngsters in Jamil’s family.
They decide to group together and give Wendy £400 for lessons.

* The adults each give a fifth of the £400 to help pay for the lessons.
*  The youngsters pay the rest equally amongst them.

How much will each of the adults and each of the youngsters pay?

Each adult pays £ ...

Each youngster pays £ ....ooooooiiiiiiiieiie e

[4]
(c) This is a photo of Wendy after her first lesson.
Lo e
(i) Estimate the real length of the cockpit shown by the black arrow.
Give your answer in metres.
(C)(I) e m [1]
(ii) Estimate the real height of the wing above the ground (the white arrow).
Give your answer in centimetres.
(1) oo cm [1]
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(d) Gliders need long thin wings to glide well.

Item removed due to third
party copyright restrictions.

Wing area
(shown in grey)

The ‘Longness and thinness’ of a wing is measured by its aspect.

Aspect is calculated by dividing the square of the wing span by the wing area.

Here is a sketch of the glider Wendy learns to fly in.

Its wings are rectangular in shape. O;ZT
(i) Calculate the wing area.
5m
|:|: |1 0.6m
4m
5m
(A)(i) oo m2 [2]
(ii) Calculate the aspect of Wendy’s glider.
(1) oo [3]
©OCR 2015 Turn over
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(iii) This is the instrument panel on Wendy’s glider.

What speed is shown on the dial?

Item removed due to third
party copyright restrictions.

(1) oo miles per hour [1]

(e) Temperature drops with height above the ground.
This drop in temperature, d°C, at h kilometres above ground level is given by this formula.

d=6.4h
(i) Complete this table of results.
h (km) 0 5 10 15
d(°C) 0 96
1]
(ii) Draw the graph connecting d and h on the grid opposite. [2]

© OCR 2015
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(iii) Jamil reads that a typical cruising height for a passenger jet is about 30000 feet.
He knows that 1000 feet is 0.3km.

Jamil says “The outside temperature for a passenger jet is more than 60°C lower at
cruising height than the temperature on the ground.”

Use this information and your graph to help you check if Jamil is correct.
Show your working and how you used your graph.

[3]
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(f) Wendy plans to fly Jamil from the gliding club at Meolchester to another gliding club at

Deebank.
N
Deebank
N
A
X
Meolchester
Draw the course and measure the bearing that they must take.
(F) o °[2]
(g) Wendy is thinking of buying a glider. é h
She sees this on the internet. SkySales
e p——— ONLY £3000

How much deposit will she need to pay?

\ 5% deposit required )

END OF QUESTION PAPER
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