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Task 1 - Questionnaire

Students need to form a questionnaire to find out what people want from a Night 
Light. 

The Questions need to be laid out  to give people options to choose from.

Example:
What colour should the night light make use of?
 Red
 Yellow
 Blue
 Purple 

Once you have completed your questionnaire ask people to fill it in. 

Ideas for questions

Size
Shape
Colours
Materials
Characters
Theme
Light colour
Construction method
Finish

Task 2 - Materials

Timber is wood that has come from tree trunks,  debarked and dried out (seasoned) and cut into usable planks and boards. It 
is a sustainable resource, as we can grow more of it. Timbers can be split into 3 categories: 

Name Properties / 
description

Advantages Disadvantages Uses

O
A

K Strong, durable Attractive grain. Can be 
used outside

Expensive, hard to work with  
corrodes iron and steel
Warps when cut too thin

Furniture, park
benches,
boats 

A
sh Strong,tough, flexible.

Finishes well. Strong, 
tough, flexible

Low resistance to rot and insect attack Cricket bats, 
tool handles

B
E

E
C

H Tough and hard Does not splinter Expensive. Difficult to work with. Not 
resistant to moisture, so unsuitable for 
outside.

Toys, furniture, 
workbenches, tool handles

HARDWOODS (LOSES LEAVES IN WINTER (DECIDUOUS)).

Name Properties / 
descriptions

Advantages Disadvantages Uses

Pine

Yellow colour, wide grain 
due to quick growth

Durable.Easy to work
Cheap, as grow quickly.
Strong, lightweight

Can warp, crack & 
splinter.

Housing, roof joists, 
floorboards. Furniture, 
doors, woodwork.

CEDAR

Reddish tinge. Attractive 
grain.

Natural oils make it resistant 
to fungal growth

More expensive than pine, 
but not as strong

Outdoor furniture, fences, 
sheds, boats

LARCH
Tough, durable, water 
resistant

Can be used outside, 
untreated.

Expensive compared to 
other softwoods

Small boats, yachts, exterior 
cladding on buildings

SOFTWOODS (KEEP LEAVES IN WINTER (EVERGREENS)).

TIMBERS
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Name
Properties and 
descriptions

Advantages Disadvantages Uses

P
L

Y
W

O
O

D

Made 
up of veneers.
Looks stripy

Flat, strong
Resistant to warping, 
cracking, twisting

Expensive
Edges can splinter

Caravan interiors, furniture
Boats, shelving

M
D

F

Made from tiny wood 
fibres. Glued and 
compressed into 
sheets. No grain, so 
smooth.

Good for painting or 
staining. Easy to work 
with. Cheap

Does not look good. Needs a finish. 
Weak when compared to wood. 
Tools blunt quickly because of glue. 
Linked to cancer.

Cheap flat-pack furniture. 
Wall panels, display 
cabinets, storage units

C
H

IP
-

B
O

A
R

D Wood chips, mixed 
with glue and pressed 
into flat sheets

Uses waste wood 
materials, so cheap.

Not much structural strength when 
damp. Needs a plastic coating  as 
surface is rough.

Desks, kitchen worktops, 
cheap flat-pack furniture.

MANUFACTURED BOARDS( MAN-MADE TIMBER).

Name Properties / descriptions Advantages Disadvantages Uses

B
R

A
S

S Alloy of copper & zinc. Not 
magnetic, Polishes well.

Does not rust
Casts well

Expensive Musical instruments
Door fittings – knockers,  door 
handles

C
O

P
P

E
R Reddish brown, malleable, 

ductile, tough, can be worked 
with hot or cold.

Corrosion-resistant, easily 
machined, good heat and 
electricity conductor, 
polishes well

Expensive Electrical wire, gas and water 
pipes, printed circuits.

A
L

U
M

I
N

IU
M Grey in colour

Shiny, lightweight, polishes 
well

Does not rust
Lightweight
Doesn’t require a finish.

Relatively soft, needs to be 
alloyed to improve 
properties.

Aircraft,  window frames,
drinks cans

NON-FERROUS ( DOES NOT CONTAIN IRON. NOT MAGNETIC).

Metals come from underground. Metal is a finite resource (we cannot grow more of it). Some are pure metals. Some are alloys 
(when 2+ metals are mixed together to improve its physical properties. Metals can be split into 2 categories:

Name Properties / description Advantages Disadvantages Uses

M
IL

D
 

S
T

E
E

L

Tough, durable, rusts, 
magnetic

Cheap, Readily 
available, tough

Needs a finish to prevent corrosion 
(rust).

Car bodies
Screws
Nails, bikes, scooters

S
T

A
IN

L
E

S
S

 S
T

E
E

L Alloy of carbon steel, 
chromium, nickel and 
manganese. sometimes 
magnetic.

Rust resistant, hard, 
tough, resists wear, 

Difficult to cut.
Kitchen wear, sinks, 
cutlery, medical 
equipment.

C
A

S
T

 
IR

O
N Hard, magnetic, good in 

compression
Hard, good in 
compression, magnetic

Brittle
Can corrode (rust).

Vices, weights
Man hole
covers

FERROUS (CONTAINS IRON. MAGNETIC, RUSTS)

METAL
S

https://www.youtube.com/watch?v=LrCt5kJwcyw
https://www.youtube.com/watch?v=qitenYvpSx4
https://www.youtube.com/watch?v=qitenYvpSx4
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Name
Properties / 
description

Advantages Disadvantages Uses

P
O

L
Y

E
S

T
E

R
 

R
E

S
IN Rigid, Brittle, electrical / 

heat insulation.
Can be used with fibre glass –
lightweight and strong products. 
Easily polished.

Brittle – chips if dropped. Boat hulls, cast into 
decorative forms. 

U
F

UREA FORMALDEHYDE
Powder, granules.

Rigid, hard, heat resistant, good 
insulator. Can be coloured.

Can break if dropped Plugs, toilet seats, 
sockets, switches, pcb
circuit boards.

THERMOSETTING  POLYMERS (CANNOT BE REHEATED)

Polymers (Plastics ) come from  oil, found  underground. It is a finite resource (we cannot grow more of it). Plastics can be
split into 2 categories: Thermopolymers (thermoplastic) and Thermosetting Polymers.

Name Properties / description Advantages Disadvantages Uses

A
C

R
Y

L
IC

Tough, easily finished/self 
finishing, range of colours.  

Shaped easily by heat, lots of 
colours and forms (rods, 
sheets)

Breaks if dropped – Brittle. 
Easily scratched

Shop signs, menu 
holders, car lights.

H
IP

S
 

(High Impact Polystyrene 
Sheet).  Available as sheets , 
rods and tubes. Range of 
colours. Low melting point

Lightweight, high stiffness, 
impact resistant, 

Easily scratched, becomes 
brittle when exposed to 
sunlight too long

Used for vacuum 
forming moulds.

B
IO

P
O

L Made from biodegradable 
materials (soya plants, fibres
etc). Weak in compression 
(squashed).

Degrades in soil. Can use it 
for injection moulding and 
vacuum forming.

Expensive, weak in 
compression

Disposable  cups, 
razors, cutlery, 
packaging, surgical 
stitches.

THERMOPOLYMERS (CAN BE REHEATED AND RESHAPED)

POLYMERS

Thermoplastic polymers 
have chains of 
molecules, which flow 
freely, which means it 
can be heated and 
reshaped repeatedly

Thermosetting  polymers have 
cross links on the chains of 
molecules, which prevent the 
plastic from being reshaped 
when heated. This makes 
recycling very difficult. 
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Task 2 – Materials

Below are some pictures of the product that you will be making in this rotation.

What you need to do is to use the knowledge organiser to label the material you could use to make and finish the product.

There is also a picture of the PCB board used to power the circuit, label the materials you could use to make the PCB board.

For each choice of material, explain why you have chosen that material to use.  

Character:
Material choice:

Reason for this choice:

Base:
Material choice:

Reason for this choice:

Printed Circuit Board:
Material choice:

Reason for this choice:

Track on PCB:
Material choice:

Reason for this choice:

Finish on Base:
Material choice:

Reason for this choice:
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Task 3a – Electronics soldering

In class we have working on our circuits to make the night work and produce 
light. This weeks homework is about the components we have used to make the 
circuit work and what each of the components do in the circuit. 

We will also be looking at how we solder so the components can join onto the 
circuit board (PCB) and allow the current to flow around the circuit. 

The homework task is to compete the Electronics booklet. 

Component Explanation

Resistor -
resistors are used to 
reduce current flow 
to protect 
components

Variable resistor –
Variable resistors are 
used to protect 
components but also to 
allow the resistance to 
vary / change, used in 
dimmer switches and 
volume nobs in stereos.

Transistor –
These are used as 
voltage amplifiers and 
as an electronic switch.

Photo transistor –
These are
semiconductor
devices that is able to 
sense light levels and 
alter the current 
flowing between 
emitter and collector 
according to the level 
of light it receives.

LED (light 
emitting diode) –
When current passes 
through them they 
light up. They can be 
sourced in many 
different colours and 
can be multi coloured. 
They also control the 
flow of current 
around a circuit. 

Battery snap –
This provides power / 
voltage to the Circuit. 

This allows a battery 
to be connected to 
the circuit.
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Task 3b – Jointing methods

In class we have made the Base and have screwed the  
bottom piece onto the Base piece.

See image to the right which shows the process of drilling 
various sized holes so the screw can hold pieces together. 

The first hole is a pilot hole that is drilled through all pieces
The second hole is a clearance hole that is only drilled 
through the  Bottom piece.
The third hole is a counter sink hole which allows the screw 
to fit flush / flat with the Bottom piece. 

1, What are the different holes called that you have to drill 
to attach two pieces together with a screw?
2, What piece of equipment did you use to drill the holes 
out?
3, How was the counter sunk hole cut to hide the top of the 
screw?
4, What quality control checks did you have to do to ensure 
the screws were in correctly?
5, What other way could you have attached the Bottom 
piece to the base?
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Task 4a – CADCAM

In class we have started to put together your base and character for your night light we are making. 

Thinking about the CAD CAM tools we are using in lesson to complete your night light and the information on the knowledge 
organiser answer the following questions:

What does CAD stand for?
What does CAM stand for?

What are the advantages of using CAD and CAM when making a product?

Explain how we are using CAD to make your night light
How is this helping you when making?

Computer aided design
C.A.D. involves products being designed on a computer,  using 
specialist software. Designs can be saved, edited, and copied 
many times. The design can be 2D or 3D, and some software 
can even simulate how a product will work in real life.

Advantages of C.A.D. Disadvantages of C.A.D.

Can be more accurate than hand-
drawn designs - it reduces human 
error.

Requires a computer.

Ideas can be tested on screen, to see if 
they would work in real life. This 
would save time and money for the 
company.

Staff need to be trained how 
to use the software, which 
also adds to costs.

You can save and edit design ideas, 
which makes it easier and cheaper to 
modify your design as you go along, 
which saves time.

The software itself can be 
expensive so initial costs are 
high. (There are free 
software packages though).

Many copies can be made in one go, 
consistently and accurately, because 
computer-aided machines will 
understand the instructions from the 
software.

Advantages of C.A.M. Disadvantages of 
C.A.M.

Computer Aided Manufacture (CAM) 
has meant that products and 
components can be made repeatedly 
to the same high standard.

Expensive equipment

Accuracy of machining is consistently 
high, and machining through CAM is 
much faster than machining by 
human control / by hand

Needs maintenance

Large quantities can be produced 24 
hours a day, reducing the final 
cost/price.

Replaces humans, so 
they could lose their 
jobs.

Products can be made directly from 
CAD files

Staff need training

Computer aided manufacture
C.A.M. uses computer numerical control (CNC) to 
create CAD designs. CAD software creates the 3D co-
ordinates of the design. The CAM machine  can then 
make the product.

Task 4b – Finishes

The Base and bottom piece have been 
painted to add colour and interest to 
the night light. 

Task 8
1, Why is it necessary to sand smooth 
the material before painting?
2, What is the purpose of priming the 
material first before painting
3, What type of paint have we used to 
paint your base? Why this type of 
paint?
4, Why is it necessary to sand the 
paint after each layer?
5, What is the point of watering the 
paint down for the last layer?

6, What other finishes could we have 
used on the Base and bottom piece?

Painting process

Step 1 – Sand smooth using P120 and P240 
sand paper

Step 2 – Prime with a layer of white paint

Step 3 – Sand back to make smooth using 
P240.

Step 4 – Apply layer of the coloured acrylic 
paint you want. 

Step 5 – Sand using P240 until smooth

Step 6 – Apply another lay of paint

Step 7 – Sand smooth using P240

Step 8 – Paint for the final time using a slightly 
watered down paint.


