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Section A
Answer all questions. Answers must be written within the answer boxes provided.
1. Figure 1 shows the rapid increase in global plastics production. Concerns have been raised

about the environmental impact as vast quantities of discarded plastics are found in the
oceans, like the Great Pacific Garbage Patch (GPGP).

Figure 1: World global plastics production (1950-2015)
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(Question 1 continued)

Some countries have developed strategies to recover these plastics. These strategies have
been more successful in some countries than others. Figure 2 compares the percentage of
plastics recovered in European countries.

Figure 2: Plastic — wasted or recovered?

Plastic: Wasted or recovered?
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Source: Eurostat (env_waspac), latest available data
for each country (2015 or 2016) © DW

(@) (i) State the trend of plastic production between 1950 and 2015. [1

(This question continues on the following page)
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(Question 1 continued)

(i)  List two reasons why polyethylene terephthalate (PET) is often used for
food packaging.

[2]

(b) (i)  Outline one reason why products that are made of more than one material can
be difficult to recycle.

[2]

(i) List two reasons why some countries recycle a larger percentage of plastics
than others.

(2]

(c) (i) Outline why thermoplastics tend to be easier to recycle than thermosetting
plastics.

(2]

(This question continues on the following page)

i il
20EPO

EPO04




=

-5- 2222-6203

(Question 1 continued)

(i)  Explain one negative environmental impact of incinerating plastic waste. [3]

Many governments have introduced legislation to ban single-use plastic straws. As a result
many customers have started to use metal straws, see Figure 3.

Figure 3: Different types of straw

‘-

[Source: s-cphoto / iStock.]

(d) (i) State how the plastic straw gains its stiffness. [1

L

(This question continues on the following page)
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(Question 1 continued)

(i)  Outline one reason why the plastic straw is mass produced. [2]
(e) (i) Outline one appropriate manufacturing method for making the plastic straw. [2]
(i)  Explain how market pull has influenced the release of the metal straw. [3]
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Ropes are used for a variety of purposes such as rock climbing, yachting and securing loads
to trucks. Figure 4 shows the internal structure of a rope.

Figure 4: The internal structure of rope
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(a) Outline why fibres are important for the strength and flexibility of the rope. [2]

(b) List two properties that enable rope to maintain its strength. [2]
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3.  The recent developments in autonomous vehicles have led to a large increase in the number

of patents. In the US there are 4300 patents that include the term “autonomous vehicle”.
However, some patents have more value than others.

Explain one reason why some patents may have more commercial value than others. [3]

4. Explain how copyright is used in the creative arts as a method of protecting intellectual
property (IP). [3]
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Section B
Answer one question. Answers must be written within the answer boxes provided.

5. In 1858 Leonard Bailey produced the Bailey Wood Plane. The body of the plane was made
from cast iron rather than timber. It also had a cam lever lock to secure the lever cap (a). In
1867 he added a longitudinal adjuster — a “Y” lever operated by a screw set vertically behind
the cutting unit (b).

Despite the development of electric wood planes, the Bailey Wood Plane is still used in
workshops today, see Figure 5.

Figure 5: Bailey Wood Plane

(a)

(b)
[Source: gresei / iStock.] [Source: mamonovstanislav / 123RF.]
(a) List two properties that made cast iron a suitable material for the Bailey Wood Plane. [2]

(This question continues on the following page)
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(Question 5 continued)

(b)  Explain why the Bailey Wood Plane is an example of an innovation.

[3]

(c) Explain how the Bailey Wood Plane demonstrates omnipresence and dominant design.

[6]

L

(This question continues on the following page)

20E

10

P

|




=

-1 - 2222-6203

(Question 5 continued)

(d) Explain why perspective drawings, orthographic drawings and exploded isometric
drawings would be used in the design of the Bailey Wood Plane.

9]
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6. In recent years there has been a move towards electric vehicles. An example of this is the
electric motorcycle shown in Figure 6.

Figure 6: An electric motorcycle

(a) Outline why electric motorcycles are regarded as a green design. [2]

(b) Discuss whether the development of the electric motorcycle is an example of
technology push or technology transfer. [3]

(This question continues on the following page)
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(Question 6 continued)

(c) Explain two reasons why the quiet nature of electric motorcycles may provide
negative psychological factors in the popularity for consumers.

[6]
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(Question 6 continued)

(d) Life cycle analysis (LCA) is a tool that assesses the impact of a product on
the environment.

Explain how the environmental impact can be minimized during production,
distribution and disposal of the electric motorcycle. [9]
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7. Drones have become more widespread and can be used for leisure, business or military
purposes. A drone is operated using a handset, see Figure 7.

Figure 7: A drone and its handset

(a) List two reasons why temporary joining techniques are used when a drone
is assembled. [2]

(b) Explain why finite element analysis (FEA) would be used in the development of
the drone. [3]
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(Question 7 continued)

(c) Explain two ways that drones can become obsolete.

[6]

L
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(Question 7 continued)

(d) Explain how the study of human factors can be used to improve the comfort, safety
and performance of the handset that controls the drone.

9]
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