Topic 3: Evolving Atmosphere: 3.3 Energy resources and fossil fuels	   Paper 1
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4(a)

Daily rise and fallidaytime peaks, night time lows;
fluctuations during daytime peak (during day, meals, breaks);
higher during week than at weekend;

reduced/changed time of peaks Sat/Sun;

differences between weekdays; eg Mon-Thu

ref to values at stated time;

MAX 3

4(b)

baseload activity (al the time);
egindustry: Al smelting, sewage treatment, water treatment, hospitals
domestic: fridges, appliances on standby
weekdayhweekend differences;;
eg less industry at weekend
different meal times
use of electricity for transport - elec trains/undergroundirams

[A impact of weather change]

MAX 2

4(c)

Pumped storage HEP;
(surplus electricity used to) pump water up;
two reservoirs;

(gravitational) potential energy;

water released during periods of demand;
rapid response;

HEP dam kept closed;

(gravitational) potential energy (stored);
electricity generated when required;

Hydrogen economy;

(surplus electricity used for) electrolysis of water;
storage of hydrogen (from electrolysis);

use of (stored) hydrogen when needed;

‘named method of using (stored) hydrogen;

Fuel cel;

electricity used to make fuel/converted to chemical energy;
‘named fuel/hydrogen/methanol;

electricity generated when required;

named use of fuel cell;

MAX 5
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5(a)

Resources with high energy density more useful because:
higher power outputlless fuel needed;
greater ease of transport;
less space for storage;
higher achievable temperature;
higher achievable pressure;
higher achievable light intensity;
named use requiring high energy density, eg vehicle fuel;

[A converse]

MAX 2

5(b)

Removes unreliabilty/intermittency;
higher energy density;

electrolysis of water (to produce hydrogen);
‘more useful chemical energy;

application o vehicles/named use/high intensity use;

‘many primary fuels hamessed to give one fuel for consumers;
storability of hydrogen;

surplus for later use/peak shaving/back up suppli

MAX 3
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6(a)

Ore concentration/named quality issue; eg chemical form of ore;
named extraction issue; eg overburden hardness, drainage, faults, depth
location/transport distance/method;

different raw materials/processing methods/efficiency;

different products made from same material;

MAX 2

6(b)(i)

Reduce mass/lighter;
reduced energy/fuel use (for propulsion);

6(b)(ii)

Choice/amount of materials that can be recycled;

less waste produced;
fewer toxins/pollutants;

alloys (harder to recycle);
biodegradable materials;

‘named material with high embodied energy used because easily
recycled;

(A converse]

MAX 2

6(c)

Recyclable goods;
recycled goods;

fair-trade/ethical goods;

organic products;

local goodsffood miles;

air miles/travel distance choice;

choice of transport type; eg bicycle, car, bus, train

low energy goods/energy conservation products/renewable energy;
low water use products;

(avoidance of)

packaging;

planned obsolescence/disposable items/fashions;
trivia

high embodied energy products;

linked specific example per choice;; eg appliance, how impact is reduced

MAX 4
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2(a)

Less energy use/pollution/habitat damage/material used;
reason;

eg

extraction

processing (raw materials)

‘manufacture

transport

installation

disposal at end of ife
[R less noise, fewer bird strikes]

2(b)

‘Small scale generation/simple installation possible;
(small enough for) easy transport;

no fuel inputs;

low maintenance;

energy transport infrastructure not present;

less energy loss in long distance transport;

fewer people that may object/affected;

less interference with radio/radar/microwave links;

[R remote areas windier]

MAX 2

2(c)

Factors;
linked detail

eg
affluence

named energy using devicelitems that require energy in manufacture
eg cars, washing machine, jacuzzi, metals/plastics
level of industry
more industry for named reason
eg mineral resources, water availability, workforce
type of industry
1°/2°/3°/4°lmetal processing/chemicals/agriculture/manufacturing/
services
climate
heating in cold (climates)/cooling in hot (ciimates)
environmental awareness
(high) encouraging conservation/(low) encouraging waste
indigenous energy resources/supply infrastructure/cheaper supplies
allows greater use/named energy expensive use

MAX 6





image6.png
8(a)(i)

23and 221
OR
15+1+7 and 94+30+15+1+7+74;

(23/221 x 100)

= 10.4/10.41/10.407;

[a10]

correct final answer = 2 marks.

6(a)(ii)

62.5/63;

6(b)

Method;
description;
eg
Fluidised bed combustion/pulverised fuel
‘more efficient combustion
‘Steam condenser
reduce pressure to speed up steam flow (over turbines)
Increasing turbine blade size
absorb energy from low pressure steam

Combined Heat and Power
use of waste heat/district heating

Combined Cycle Gas Turbines
use of both kinetic energy and heat

Peak shaving
storage as potential energy/hydrogen
R cooling towers, heat exchangers]

6(c)

Named unsuitable feature of coal;
&g solid, flow problems
[Alower energy density]
OR
named use of petroleum/necessary feature of petroleum;

g vehicle fuel, petrochemicals, fuid, ease of flow, wider range of
chemical raw materials
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T 143 [A142-145]

i 35 [A3.1-39]

16.9; [A168-17.0,17)

4

Concen over climate change;

political agreements/legislation;

increased price of fossil fuels restricts use/cheaper alternatives
become available/greater efficiencylused more;

new storage technologies/greater efficiency (for intermittent
renewable resources);

Max 2

4c

[justified impact of changes in:
human population size;
level of affiuence related to energy use;
type/amount of industry;
energy efficiency/conservation effort;
market price;
climate that affects demand;
international/geopolitical issue/government legislation;

Max 5

Geothermal:
requires specific geological conditions/resource size/need recent
Volcanic activity/sufficiently hot rocks;

Solar:
very large resource size/sunlight available in most areas;

(grants for researchidevelopment of technology;
grants/subsidies for installation;

tax benefits/higher taxes for non-renewable energy/carbon tax;
guaranteed prices/guaranteed markets for electricity/feed-in tariffs;

planning regulations;

Max 3
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Coal;

wind;

hydrogen;

coal;

wind + tidal;

[01f too many ticks on any row]

(ignore ticks in first two rows]





