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Objective

Atmosphere, resources and life-cycle decisions. Original classroom practice for IB HL;
not an official IB paper.

1 Key knowledge and worked examples

B What would explain this observation?

o A reusable container can require more energy to manufacture than a single-use one.
Its impact depends on how often it is used and what happens at disposal.

B Build the model
o A life-cycle assessment considers raw materials, manufacture, trans-
port, use and end-of-life processes.

» Greenhouse gases absorb and emit infrared radiation; pollution and climate effects are
related but distinct questions.

« life-cycle assessment: Assessment across production, use and disposal.

functional unit : The common service used for a fair comparison.
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B Choose evidence that can test it

e Define the functional unit before comparing products.

o The same delivered service, such as carrying one litre of water a hundred times, is
fairer than comparing one object with another regardless of lifetime.

In the lab: List system boundaries, energy sources and assumptions. Compare water
demand, emissions and waste separately before making a judgement. Explain whose
priorities affect the decision and where the data are uncertain.

B Work from known quantities

o Known: a reusable item requires 1,000 energy units to make and 10 per use; a dispos-
able item requires 60 per use.

o Equality occurs when 1,000 + 10n = 60n.

e Rearranging gives 1,000 = 50n, so n = 20 uses under this simplified model.

Your turn: A reusable item costs 600 energy units initially and 5 per use; disposables
cost 35 per use. Find break-even uses.

B Check the conclusion and its limits

o A break-even model is sensitive to cleaning, transport and disposal assumptions.
» Recyclable does not guarantee that an item is actually collected and recycled.

Not true: A recyclable product is always recycled after use. Recyclable means the ma-
terial CAN be recycled with the right collection and processing; actual recycling depends
on local systems and behaviour. Many recyclable items are never collected.

Key:

o A life-cycle assessment considers raw materials, manufacture, transport, use and end-
of-life processes.

o Define the functional unit before comparing products.

o Watch for: A break-even model is sensitive to cleaning, transport and disposal as-
sumptions.

B Write from a break-even of 30 uses

o A reusable item costs 900 energy units to make and 6 per use. A disposable item costs
36 per use.

e Find the number of uses where the totals are equal. Recyclable does not mean the
item is recycled.
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2 Practice
2.1 Which comparison uses a consistent functional unit? Choose one answer.

o A The same volume delivered the same number of times
o B One bottle versus any number of bags
o C Two items with the same colour 1]

2.2 A reusable item costs 600 energy units initially and 5 per use; disposables cost 35
per use. Find break-even uses. Show the relation, substitution and units. 2]

2.3 Decide whether this claim is true and justify: A recyclable product is always recycled
after use. [2]

2.4 Assessment across production, use and disposal: write the technical term. 1]
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3 Exam-style questions

3.1 Reusable energy is900+8n units; disposables use38n. Find equality and the first whole
use count at which reuse uses strictly less energy. State a missing lifecycle factor. [4]
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Solutions

2.1 A A fair life-cycle comparison keeps the functional unit constant - the same service,
such as one litre delivered one thousand times. Comparing one bottle against an arbitrary
number of bags or matching colours measures nothing useful.

2.2 6004-5n=35n;600=30n;n=20 uses.

2.3 False. Recyclable means the material CAN be recycled with the right collection and
processing; actual recycling depends on local systems and behaviour. Many recyclable
items are never collected.

2.4 life-cycle assessment. life-cycle assessment means Assessment across production, use
and disposal.

3.1 Equalityn=30;strictly less from3luses. Durability, disposal, cleaning and transport
assumptions may change the comparison; energy alone is not every sustainability crite-
rion.
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