Kits IET Coventry and Warwickshire Network

Burglar Alarm
(clothes-peg switch, trip-wire, electricity, multimeters, series and parallel circuits) 1 hour

Circuit 1 Circuit 2 Circuit 3

e Battery

-+
| s
Buzzer Buzzer

Battery

"

Switch
Buzzer

Circuit 1 Circuit 2 has the lamp Circuit 3 has the
+ in SERIES with the lamp in PARALLEL
goss 10ong laad buzzer. with the buzzer.
on the buzzer. %, e
Is there a problem? Measure the B .3 b i Tl‘lp “ e
Measure the Voltages. Voltages.

?'3;';.‘-")' : ' ‘__

S

Measure the Voltages.

Do not connect the batteries until your circuit has been checked.
Short circuiting the batteries can cause burning

Table Tennis Ball Launcher (motors, correct wiring) % hour

aseE T

CHER
BALL LaUN q®)

Paper Roman Catapults

(requires recycled A4, nuts and bolts etc. provided — secondary pupils have to do a desigh and budget
and are marked on these and also their score) (Primary 1% hrs. Secondary 2% hrs.)

'E'- Member-Designed Schools Activity 1Er Member-Designed Schools Activity
E Paper Catapult Paper Catapult
Demonstrate and Test
@
6 Long Tubes Make two
catapult
6 Short Tubes supports

Teachers should
make an example

£
2-3 metres I ‘ ~‘. [
‘ég‘é

Table Target
1ET
Bolts and Nuts
Why Lag Your House % - 1 hour
= (EV == e e s Al
£ The Circuit Heat Conservation (ET == s

Build A House Without Lagging

Wire the Circuit Like This Heat Conservation

' Ccrowditver efiartes After 10 Minutes Build A House With Lagging
Bt I
Swich n 1] Take and Record a Thermometer Reading After 10 Minutes
@ @ 8 « Turn Off the Light Take snd Record » Thermometer Reading

Bulb

Holder
DO NOT Switch On Until the Teacher  Danger From Overheating Batteries if Write do

Has Checked Your Circuit s

(=8 temperature

Free to borrow Contact derrick.willer@ietvolunteer.org
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Arithmetic Bricks 1 hour

|Erm it ete e s §

SumFupts Lol s

Sum More Multiples

9 A9 A&

3X2=6 4X3=12
5X4=20 6X5=30

Click for the next slide

[T —r———

also used for Indices and Pi 1 hour

Calculate Pi by weighing water
(area and volume - specific gravity of water is 1) 1 hour

(ET == (Ey == —
Sum pi fo Chew Over Sum i fo-Chew Over
Sum Pi From Area Sum Pi With Balls
We are going to y i ’ o 2 £
calculate Pi (IT) for the — ;’:;:g:;;ep?r&)g?:i .
area of a circle ( / sphere

The formula is TTR?

The formula is 4,I1R?® Y &=
5 . "4
Pix radius squared Q Pi x radius cubed x 4 = 3 = 7
B
& W’ — =/

20cm diameter

st Onsired Soncs Ay

Merier Geugons Scsoni Acvey

Paper Bridges

Minimising Material Costs
Whilst Maximisin g Vehicle
Throughput

=

(just print the A4 plans, ask children to bring toy cars) ¥ - 1 Hour

BBC Micro:bit Traffic Lights up to 2 hours

IEr — MemberDesigned Schools Activity 'Er | Education | Member-Designed Schools Activity
neingan achnoce Traffic Lights sineeringand Technoo Traffic Lights

Weanuetemecoss [ R—
to control the lights with a JavaScript Blocks Code i g
switch that turns off the >
A for
Graen |Ii|5::: ;'r:’:""‘*""w e Radon Pin 0 Connections —————
= for 15 seconds oeiome!
Relay Pinl Connections ~———
C
R ®

Red still On

and Yellow On ".:El' . )

i [ } Pin 2 Connections —————
Red and Yellow Off T - 1 | l GND Connections ———
Green On

for 15 seconds Relay Output ~ —

GraasiOff I8 d Connections
Yellow On - - Relay
How do we change the for 7 seconds CommectTo P——
circuit? Yellow Off Do not forget to add the Operating Centre and
Then start again battery to power the Coil Normally
output pins Open

B

Free to borrow Contact derrick.willer@ietvolunteer.org
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Recycled Paper Towers and Bridges

(A4, nuts and bolts etc. provided, pupils bring in toy cars as for the bridges
above) 1 hour

m Member-Designed Schools Activity

The Institution of

Engineering and Technology DC C u rre nt Tuto rial

This is a schematic of the circuit board which you will use.

° @

I Relay Normally

Bub 3V
Resistor 1
Resistor 3

Motor 1

Resistor 5

P =
5
E E z Steel Coil In
°
£ N c Screw  common ~
m o 8 Coil Out ‘g s
> = =
g S ~ < 2 Brass N o o
O o - - ° s ] [+
au w I} S o Screw 8 =% o
H REE: i3 8 2 §1¢
s ® ‘B =
59 3
‘ ) )

'Hﬂc Institution of
E

ngineering and Technology

Professional Home For Life ® For Engineers and Technicians

Lets Be Specific About Gravity

is 08 0 0 B

Steel Copper Plastic Soft Wood Aliminium Glass Jar  Brick Cork

0OPI®G T O 0¥

Potato Apple Carrot Onion Policeman Raw Egg Boiled Egg Egg Cup Boiled Sweet
Wrap With Clingfilm

"t Pulley My Leg
@

0 2 3 4 5 6 7 8 9 ﬁ

Fm

o

of pulleys used,
one by one

d Increase the number

Free to borrow Contact derrick.willer@ietvolunteer.org
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Magic Cards
E = amimr-Caizand Livesa saskiey E- = eambr Gasizan Litasis sy
Card Plies
Shuffie a deck of 52 cards. Cards have
§+ 45| 1ace vae, scs=1 but picture caras If there are alx plles of cards
count 10.
And 3 left over
& & Look at the firet card, say 8 &
w4 4 ¢ Laythe ¢ face down, count cards on EE sum of the face cards wil
&l 3] topuntil you getto 12 ..
______ 765101112 Cards Left Over
= 29!
I _w_ & There will be 7 cards In the pila.
| )
“+" 4| Do thie untll you cannot do It again,
Bl L. there ara too few cands to count
up to 12,
= .

Card tricks which use algebrato solve

Robots

Construct a “wor kK’'nNetbastiobbnus andisgring g
(School to provide the K’ N getc.)

The following programming, Basic, Excel and Access
exercises are suitable for pupils to challenge themselves as
the instruction slides are complete.

Introduction to Programming

ey (ETF,

Using Basic programming language. Input, add,
Type:

subtract, multiply, divide, display result, etc.
vem' Sy Bes prograns” School to load Just Basic to the computers to be used.

rem “add two numbers together”

input “type in the first number>"; a
input “type in the second number > "; b
answer=a+b

print a, “+”, b, “=" | answer

end

Run the programme by clicking P

Code and Decode — Send Coded Messages to Friends

Using Basic programming language. Type in the message, line by line, code the line, display. Then the
reverse to decode.

133 T

Encoding by a given number

rem This program ask for a string and then
rem di s a list of ASCII codes for each Q 1

e e g e A School to load Just Basic to the computers to be used.
i string =>"; entry$

number up to 100> "; a

ntry$)

ntryS$,index, 1)) + " has ASCII code of
mid$(entrv$,index,1)) +a)
+chrS(asc(midS(entry$,index,1))+a)

str8(asc(mi
result2$ = result2§
print result$

next index

print result2§

Free to borrow Contact derrick.willer@ietvolunteer.org
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'Er | Education | Member-Designed Schools Activity

TR Coding using Just Basic, as above, to find prime numbers

rem this program inputs a number

rem then calculates if it is a prime number
input "Input a Number > "'; x
print x

rem Now find the square root of x

a=sqr(x)

print a

rem Now rationalise this to a whole number ( use
int ) but add 1 to be sure of trying all numbers
up to the square root

a = int(a)+1

print a

ET. Y T ——T——

Pythagorean Triangles

gy " gt (shole numbect) Coding using Just Basic, as above, to find Pythagorean
e e whole number triangles)

answer$ = "The following are Right-Angled Traingles" +chr$(13)
fora=1tox
rem use for b =1 to x for another side e'g' 3’4’5 or 5’12'13
forb=1tox
¢ =sqr(a*a + b*b)
printab.c
if int(c)=c then
rem we have a right angled triangle sides a, b, ¢
rem use strS(x) to print x inside a string called answer$
answer$ = answerS$ + str§(a) + " " + str$(b) + " " + str$(c) + chr$(13)
end if
nextb
nexta
print answer$
end

The Vault

THE CAVENDISH An Excel Spreadsheet exercise with mail-merge to Word
SAFETY DEPOSIT LTD.
Cavendish House,

cavendish Road,

Brighton, BRI 4XC- s 22345 Complex If statements with full explanation

Based on an actual application for a Safety Deposit Vault
Implemented in 1995

in

i
Ssecure vault And Alarm Technology

7 & police Back-Up

My Holiday Home

Based on an actual database used for some 20 years

My Holiday Home Requires the computers to have Microsoft Access installed

rﬂt R R Full explanations of each stage

Conventions: Tuse:

- T Tablename
We need to conform to a - Q Queryname
convention throughout this - F Formname
exercise 50 that others can see - P Printoutname
what we have done and can
conform

Slemer Degaed scats Aty

Free to borrow Contact derrick.willer@ietvolunteer.org
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i
~

Gravity Egg Drop

Using simple products
; ) ‘jl\ S including recycled materials

\l\/lll Your Egg \ N\
Survive

N/

The Drop?

iy g

Materials:
Sheet of paper

Two straws (one fits inside the other)
Tape and scissors

Measuring tape

Stopwatch

=A =4 =4 =4 =

'H let,s crumblé-mmuvmvAm.vmww».,,mu-m RAE, IMeche. IET

3 Materials:
‘ Let's Crumble 1 Cumble Computer Kit

£ R A teachers’ guide to using the ﬂ ReCyCIed Materl aIS
o i{" Crumble Computer T[ Sthky Tape and Glue
.o‘-'(,-' = . in Primary Schools

Free use for educational purposes

Qu= [ 0GT

Downhil] Racer

Using the available parts
And any others you can get for free
Create Your Own Downbhill Racer

The Winner Is The One That Goes The Farthest Distance

Free to borrow Contact derrick.willer@ietvolunteer.org



