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The correct answeris D because:

» The equations for specific energy and energy density are;

F
o Specific energy, Es= s where Eis the energy of the substance

and misits mass

i
o Energy density, Ep= 7 where Eis the energy of the substance

and Visits volume
o We canwrite Es5x x = Epand determine the factor x algebraically:
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o Therefore, thecorrect answerisD

With a question like this where you are looking for an algebraic
relationship, always start by writing what you know already then looking
for a pattern. Oftenyou willjust have to ‘play’ with the options by trying

them out.

The correct answer is B because:

» Tocalculate density, use the equation;

| E, 35 x101
o Density, p= i 15 x 107

5
5 . . 7 . :
o 15 gives aratio of 9 which approximatesto 0.78
1010
% e gives1000-7 =103

o Therefore, p=0.78 x10°=780kgm™>
» Thisis closestinmagnitude to optionB
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Aisincorrect |specific energy was divided by energy density
as rather than the other way around

Cisincorrect

o this is the value for energy density

Disincorrect |energy density was multiplied by specific
as energy density rather than divided

The correct answeris C because:

o The width of each arrow on the Sankey diagram represents the
number of energy units
e Counting squares shows that:
o Input electrical energy = 13 units
o Thermal energy = % units
Light energy = 1unit
o Soundenergy = 3 units
e Fromthe databooklet:

o

_ useful energy out
o Efficiency = -
total energy in
e Theuseful energy out while watching afilm includes both light and
sound

o Usefulenergyout=1+3=4units

4
o Efﬁciency:E which we can see is about one third, making

option C the only possible answer

the answer has not been multiplied by 100,

Aisincorrectas L ;
leaving it as aratio rather than a percentage

only the output energy of light was included in

Bisincorrectas ; :
the calculation, sound was ignored

the output thermal energy wasusedin the

Disincorrect as , =8
calculation, but this is the wasted energy
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The correct answeris B because:

e Primary sources are unconverted or original fuels, found naturally,
which can be mined, harvested, extracted or directly harnessed
e Secondary sources of energy have already been converted
o These examples are all found, or occur, naturally, so they are all
primary sources
o Anexample of thisis biofuels

Be very careful when categorising hydroelectric dams as primary or
secondary. Water which is already elevated, such as in a naturally formed
lake, would count as a primary source of energy whenit is allowed to flow
downhill through turbines. However, if the upper reservoirina
hydroelectric system has to be refilled by pumping. then that process
makes the energy a secondary source:

3

The carrect answeris A because:

e Geothermal energy is arenewable resource used to directly heat
homes
e Natural gasis anon-renewablefossil fuel used to directly heat homes

nuclear fuelisinthe ‘renewable’ column, thisis
Bisincorrect |acommon mistake! Nuclearfuelisclassed as
as non-renewable fuelbecauseitis made from

naturally occurring material which can run out

Cisincorrect |neitherfuelhasamajordirectuseinfuelling
as transport

neither fuelhas amajor direct use in heating
Disincorrect homes. The electricity generated by nuclear
as power stations goes into the National Grid,
but thisis anindirectuse

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

Ea]

Exam Papers Practice

The correct answeris C because:

1
¢ Thekinetic energy of the airmolecules, Ex= 3 mv2

o If allthe kinetic energy was transferred, so that the final kinetic
energy of the air molecules Ex= 0, then the final velocity ¥ would
alsohavetoequal O

o |notherwords, the airmolecules would stop moving and create a
blockage orwall of air, which can’t happen

wind energy is often described asbeing
‘unreliable’ but thatisn'trelevant here. In

Aisincorrect as fact, wind farms are majorinvestments and
are only built in areas with predictable and
reliable wind

the blades of turbines are very large and
have alot of angular momentum whenin

B is incorrect as motion. Any density and temperature
changes of the surrounding air would have
no discernibleeffect

the blades are partially kept in motion by
their own angular momentum, but that isn't
relevant to the question, which is about
conservation of energy

Disincorrect as

The correct answeris Bbecause:

e Kirchhoff's Circuit Laws tellsus 2V=0inaloop:
o Ineachbranchtotal potential difference=4x12=48YV.
o All potential differencesin parallel are the same (option Aor B
must be correct)
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e Kirchhoff's Circuit Laws tellus that 2/= O at ajunction
o Current=2.5Aineachbranch
o There are five branches, therefore the totalcurrent =5« 2.5=12.5

i

o Biscorrect

The carrect answeris C because:

e Pumped storage systems hold water behind a dam, which can be
released as and when energy is needed

e The electricity generationis very guick compared to power stations
which require heating and burning fuels, or setting up nuclear

reactions
e Pumped storage is a key method of boosting energy supply at times
of peak demand
Als T
i only areas where water canbe trapped
= and stored highup are suitable
the water is pumped back to the upper
reservoir after use using electricity from ’
Bis the National Grid, which cannot be
incorrect | guaranteed tobe carbonneutral. In
as addition dam building uses large
amounts of concrete, the manufacture of
which produceslarge amounts of CO-
Dis the energy used to pump the water would
incorrect | notbewasted, asitis part of the supply
as to the Grid
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The correct answeris D because:

1
e Fromthe databooklet, power P= 2 —pAv3

* Remove the constants andwe can see that;
o P 3
3P o v

1
e The powerbecomes E F, therefore:

o YP +Y 7 =5= P

f

v
o Therefore, the newwind speed= ——

2
10

The correct answeris B because:

¢ Windturbines create a ‘'wind shadow’ downwind of the blades, where
the strength of the wind has been reduced

o This affects any turbine sited directly behind them with respect to
wind direction

¢ Tosolve this question, consider how many turbines are in a wind
shadow in each situation
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Wind A Wind
from A from B

Wind A Wind

from C J/ from D
| \

x x x
X | x
C/’ T C/’ A
D D
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e TheleastnumberisinoptionB

At first glance this is a challenging question. For a problem like this there s
no better way to find the solution than getting out a ruler and sketching on
the paper. Once the lines of wind direction and the turbines in the wind
shadow are circled, the solutionis obvious.
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