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INSTRUCTIONS TO CANDIDATES.
o Writo your narme. Gentia numiser s caadidato nurmber n the spacas at the top of this page.
« Answer all he quostions

Wit your answers in tha 5paces provited un 1ha QuoSHON paper.

o Foad euch question caratully and maks sure you kow what you have 1o do before starting your
answer

INFORMATION FOR CANDIDATES
o Tho number of maks i given in brackels [ ) ot he ond of each

Questin bx part question. o
R e

e 4 o indicalion of he g of answers requed. R
- W you s o o oo il b et maks for |1 0 |
ey e cmmmioton et v, .
s

“This moans, for example, you should
« wito m senlences

< usw corroet spolling, punchiation and gramimsr.

+ use comeut scientiic tonms s

3 -

“This question paper consists of 16 prinied pages and 1 blank page.
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Answer all the questions. 2
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Goncarde is the warld's only commercial suporsanic (fastor fhan sound) airceaf

‘Concorda has a tako-off apoad of H0rm/s and a taka-off mass [ncluding hual) il 2UO0GOkg.

Th aircrall has our engnes, esch of which produoes a thrust (orce) of 175 kN,

{8) M four engines are working al fulltrust at take-off, caloulate the total trust prodccd

in newions,

{b) Caloulste the asceleration during tske-of.

You must show how you work out your answer, inclucing any squations used.

thrust produced -

accoleration -

N1

mis? 3]
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S airrat i standing il o star o e runway. ready for 3k oft. B
oot e longih of rnkay necded 0 take off s st over 1700
Use tho eguation below.
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3 This quostion is about anery resourcos. E

(@) Coalis a nom-renewable energy source.

What toes non-renewable rmean? !

el

() Coal is used as a fuel n poswer stations to produce electical energy.
I typical powae staion, 780, Gf wasta anargy is givan off o every 1000.) o nergy
avalable from the ol

aloulate the effiiency of a typical coshired power station.

Use the equation below.

wseful energy QUL 10

effielency = otal energy input

You must show how you work out your answer.

afficioncy = @
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{6 The chart bolow shows liow tha Usa of ranowabile energy Soutces has increased in the ™"

UK from 1990 (o 200. 1 also shows e governimant fargets for 2003 and 2010

0

s
;
il g
:
q
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Iniagins you are a scienist wik ha boon chosen by the guvermant 1o promote the:
uso of renewable anergy sources.

) Choose an axanple of & renenwella enery source and suggest whal you would
sy lo parsuate peopls 1o suppor the development o this snergy source.

2l
(1) Many poople might disaiyse with your idcas.

Suggest what arguants they might use.

12l

[Total 8]
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4 {a) Helon investipales sound viaves. L

She holds a viorating tuning fork noar a micraphons connceted to an ascilioscope.

asciloscope wicraphons ning fork

\%@i&ﬁ

This s what she sees.

il [ i
S e scson e S RATIHR SRS
filges
ki h ey f o s vave

You must show how you work sut your answer :

froquoncy = He 1]






[image: image9.jpg]9 b

(8) In anathor experimenl. Helen investgatos sound waves in columns of air.
She holds Ihe vibraring tuning fork over glassas hat contain iflerent depihs of wator.

tuning fork -
S i
Be.

“inking
glass

' woter L

“The sound wiwe has the largest amplitude when the tuning fork is hekd aver gass C.
(i What chfferenoe witl Holon hear when hi funing fork is hotd over glass 07

m
i) Wrio cown Whe name of this cfiect

m

i) Explain why Wi effoct happens in the column of aic.

2l

[oral: 1
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Peter i bullding a cirit that wil automatically switch on & heater wher the tenperaturs in
His greenhouse alls Lao low.

Here s the block diagrarn for s syslem.

temporaturo contral
sersor o IR

rolay > hester

(8) Potor docides to use  polential divider srcult for hs tenperalurs sersoe
Ituses a thermisior and rasistor in scrios

5V

f

valtage acrose
St themistor

wo

Finish the sentencos by choosing the best words from thislst

decrease
Inorease
stay the same

Each word may o used once, more than ance ar not at .

A fise in lemperalLre causas 1ha resistance of the Hormisios 10

Whn this happens, fha voltage across the thomistar wil @l
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(b) Potoraceds to use a NOT gate in his control crcut -

The outpul sollage Trom Th temperature sonsor is used as the input votlage 1 the

|
B e

hester

The hester is conlralled by & retay.
The relay contacts closo whon the input voltage t the relay is low.

() Complete Ube table balows 0 show how the sysicm should oporatc.

output veitage ten | gt valtage fiom — relay contacts heater
temparaturo sansor NOT nate
Gowdhigh) Giowrhighy (openiciosed) tonvotty
ow
high
|
i) Give two reasons why 4 ek is usad in this system
:
2]

v [Turn over for remainder of questian 5
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(€} Suzi has a system in which e heater wil 1 on i he temperature falks below 10°C,
but il ura off again when the temperature ises above 207C

Here is fvn black diograrm

tomperature ey B

sansor ¥
— i
omporatre "

Sor 3

Tomperature sensar 1 gives & HIGH o1put abovo 20°C and a LOW oulpu below 20°C.
Temperalure sénsor 2 gives 3 HIGH output below 10°C and a LOW oufput above 10°C:

For each sensor, a HIGH autput signsl is 5V awd & LOW oot signal s V.
Ihe graph shows how tho tormporature varied i the graerhouso.

Complete tha grids bolow by drawing the GUPUL Signals om the two teniperalina

W |
-
greonhouse 20
Temperare
G 10 ™|
o — L
San Sam  12reon  apm - 6em
FICIT
s L .
et st ;
rom temperaturn '
Samr T'ools ;
\ i \ ‘
Yo e o wwer am e
o
|
oupt sgnal i
[
smorznvs
o zel |
Son ham s rzhon s eem |
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(d) Fhe tomperatire sensurs provide the input sigaals o the logic cireuit bolow.

temperature
sonsor 1 o output signal
o heater
tompeaturo |
sensor 2

“This s part of e control sircult for the aator.
iy Wit down the narne of this type of logic cireui

9]
(i When the oulput valtage uf this Gt s HIGH tha heater vl bc on.

Complate the following table 1o show how the it uperates over tho pencd
Shown in Ihe graph opposite.

1 used o a LOW hput or oulpl.
1 i use for @ HIGH nput or output.

e line has been done for yor.

e | oupuntiom | ouputon | oupnainal | heats
s tomparare | 1 heat
Torn | oo wianoew | onorom |
G | 0 ‘ o ow of
|
9am |
1200
i =
| am ‘
141
(o 1)

[Turn over
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Denise and Imran are visiting a faiground,
Thoy ara at h caconu shy slal.
Ithey can knack over a coconul by hiting it with a bal ey win a prize,

{8} Dernse auns the bat horizonlaly towards the cocorml,
Th bal issos tho caconut

(@) Draw on the diagrar 1o show the path the ball il lake.

() Explain the path you have drawn.

4

(b) Suggest and explein how Denise s o throw the bal o that i its the oot

m

Pl

2l
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e} Vnran throws the ball and fits a cocont.

Th diagrarm shows tha ball and cocanut before and afer the colision.

before. atter

Just before tho colision e horizontal velociy o tha ball s 10 s,
Gl tha horizontal velosily of o cocor just aftor the colision
Assuste he ball s mot rioving afer the oolision

You may find the folowing squaton useful.

momentum

56 x volocity

ou migst shaw and expin how you work oul your ansuer.

horizontal valodity of covorul = mis 131

(Tota. 51





