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SECTION A

Answer all questions.

You are advised to spend 40 minutes on this section.
On questions 1-5 your answer.

Using natural gas central heating contributes to:
(a) Carbon credits

(b) Improving your loft insulation

(c) Gilobal warming

(d) Carbon dioxide reduction 1]

For maximum efficiency, wind turbines should face:
(a) Directly into the wind

(b) South

(c) Sideways on to the wind

(d) Towards the sun [1]

The Forest Stewardship Council:

(@) Manufactures wooden patio furniture

(b) Promotes the responsible management of the world’s forests
(c) lIssues tree preservation orders

(d) Encourages people to use wood-burning stoves [1]1

The Eco-footprint of a product is:

(@) Easy to clean off floors

(b) How much carbon dioxide is caused by the production and use of the product
(c) Information about how to return a faulty product

(d) How much it costs the consumer to buy [11

©OCR 2014
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Secondary recycling of an electronic product means:

(a) Re-using the materials in different products
(b) Dumping the waste in a landfill site
(c¢) Using a product twice before throwing it away

(d) Donating the item to a charity shop

Which of the 6Rs describes choosing not to buy a product?

Decide whether the statements below are true or false.

Tick (v) the box to show your answer.

11

12

13

14

15

Carbon offsetting means moving your e-waste to another country

Workers in a sweatshop are well paid

LED lamps are energy efficient

NiMH cells contain mercury

CFC means Chloro Fluoro Carbon

©OCR 2014
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True False

1]

[1]

[1]

]

]
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16 Fig. 1 shows a garden watering controller.

Fig. 1

(b) The garden watering controller is powered by four AA alkaline cells.

Give two environmentally friendly improvements that could be made to this power system.

(c) Identify one sustainable method of disposing of AA alkaline cells.

©OCR 2014
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(d) The garden watering controller is supplied in clear plastic packaging.

Give two reasons why the manufacturer may have chosen to use clear plastic packaging.

(f) Use sketches and notes to show three pieces of information which could be found on the
product packaging.

[3]

©OCR 2014 Turn over
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(g)* Discuss ways that electronic products can help to save water and energy.

[Total: 35]
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SECTION B

Answer all questions

You are advised to spend 50 minutes on this section

17 (a) Fig. 2 shows an incomplete automaton toy.

On Fig. 2 below, use sketches and notes to design a simple automaton that produces two
different movements.

(b) (i)

(ii)

(iif)

©OCR 2014
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[4]
Fig. 2

The box is assembled by slotting the parts together.
Describe the benefits of this method of assembly.
...................................................................................................................................... [2]
An adhesive is needed to complete the assembly of the box.
Give the name of one water soluble adhesive suitable for wood products.
...................................................................................................................................... [1]
Give the name of one adhesive suitable for gluing metal to wood.
...................................................................................................................................... [1]
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(c) Name the cam profiles shown below in Fig. 3 and describe the movement that each one will
produce.

cam A cam B

(o7= 10 007 N o (0 {11 SRR
cam A description of MOVEMENT ...
o= 1 T8 = 28 0] (0 1 PR

cam B description of MOVEMENT .......cooiiieeee e

(d) The box of the toy has been cut from medium density fibreboard (MDF), using a computer
controlled laser cutter.

Give three advantages of using CAD/CAM in a school workshop.

[Total: 15]
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18 Fig. 4 shows part of a water pump.

(a) (i) State the technical name of the part labelled S shown on Fig. 4.

Fig. 4

(ii) Part S produces an up and down motion in the piston which pumps the water.

Tick (v) the statement which describes the motion of rod R which is connected to the

piston.
Repeated Rotary Reliable Reciprocating Rough
motion motion motion motion motion

(iii) The water pump has been designed for ease of assembly.

Name the two parts labelled Q in Fig. 4.

©OCR 2014
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(b) Fig. 5 shows a close-up view of part of the water pump.

(i)

(ii)

(iif)

©OCR 2014

Fig. 5

The devices labelled X should be screwed down one turn for each day of use.

State the purpose of the devices labelled X.

...................................................................................................................................... [1]
Explain why these devices should be screwed down one turn for each day of use.
...................................................................................................................................... [2]
The water pump is made mainly of a ferrous alloy.

Explain the term ferrous alloy.
...................................................................................................................................... [2]
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(c)* Discuss the issues which designers should consider, when choosing materials and standard
g g
components for the manufacture of large machines.

[Total: 15]
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19 Fig. 6 shows a jig used for holding surface mounted electronic components in place whilst

soldering.
Fig. 6
(a) Indicate on Fig. 7 below the Load (L) Effort (E) and Fulcrum (F). [3]
Y | 75 mm » 100 mm R
\ [ o]
| O ] support arm
L
/>\ X
A hS
o]
+— hold-down pin
1 IMI 1

Fig.7
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(b) Fig. 7 shows the surface mount assembly jig mechanism.

If the spring X exerts a downwards force of 0.5N, calculate the force required to lift the
hold-down pin by pressingon Y.

Use the formula below.
Moment = force x distance

In equilibrium Mc = Mac
Mc = clockwise moment Mac = anticlockwise moment

.............................................................................................................................................. [2]
(c) Give two reasons why high carbon steel has been used for the hold-down pin.

P EEPT PP

2 ettt eee e eeeeeeeeeeeeeaeseeeeeeeeeeeeaaasteeteeeeeeeaaaaa————eeeeeeeeaaan_—eeeteeeeeaaanntnereeeeeeeaaannaarraeaaean

[2]

(d) Describe the purpose of the collar labelled A on Fig. 7.

.............................................................................................................................................. [2]
(e) The hold-down pin is operating in a steel support arm.

To allow it to move freely some lubricant is needed.

Give the name of a suitable lubricant for the hold-down pin.

.............................................................................................................................................. [1]

©OCR 2014 Turn over
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After several years of use the hole for the hold-down pin has worn.

(f) (i) Draw on Fig. 8 a plain bearing bush that could repair the support arm.

Fig. 8

[2]
(ii) State the names of two materials that would be suitable for making the plain bearing

bush.
PO PPRRR
2 et eeee e eeeeeeeaeeeeeeaaseeeeeeateeeeeeateeeeeaaateeeeeaaneeeeeeateeeeeaanheeeeeaananeeeeaanteeeeaarreeeeans
[2]

(g) Give one method of preventing corrosion in steel.

.............................................................................................................................................. [1]

[Total: 15]

END OF QUESTION PAPER
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