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Magic Powder: Light It Up!

BEAREE ~ RAIE |

% -~ %% B & | Purposes of the Activity
e Make conductive dough and find out why salty dough can conduct electricity.

BESEXNT - it "E+ K, RTEESENIE

U

e Filla gap with dough and turn an open circuit into a closed circuit.
AEBEXM @M RO - FERANESE B -

e Try“oneroad” and “two roads” to compare series and parallel circuits.
AT —IRES ~ MiRES L ERR SRR ERAI =R -

e Use a light-sensor control circuit and a dough switch to make a little night

light.
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# - % % %4 | Experimental Equipment

All-purpose flour, salt, water, glycerin, vegetable oil, a mixing bowl, and a

spoon.

chEpklfy - REE - K - HOAR - BYH - BRESRETIER -

A low-voltage battery pack (3 x AA batteries), copper tape, LEDs, and 220-

330 Q current-limiting resistors.

BEENE (E3BRAASHM) - SRR - LED - LUK 220-330 Q

PRIATEME -
Conductive dough and activity boards.
BER T HEBFRER -

A prepared light-sensor control circuit (photoresistor/LDR + control

component or module) and an LED.

DEHRECCIEHIER ( ERM / LDR + #EH oA E4E ) &2 LED -
Cardboard, a small box, and decorations for the night-light case.

INRIEINGR - EEEERAIRL -



e % -EMEH | Game Stations

B REE ! BEmERS
Station 1: Knead the Dough! Turn Magic Powder into Conductive Dough

D THE M
KNEAD dmser o/C!

~ = /] Make electric dough
A e How can powder
turn into dgugh :
that lights things up:
prEERATR
pEHBLIR? @

Flour Salt Water Electric Dough
i 1)) i’ X ATHL

Steps:
1. Mix the flour, salt, water, glycerin, and vegetable oil.
1. fE5mty - B8 - K - EDRFEYIHRES -
2. Knead it until it feels soft and easy to shape.
2. RBZRER ~ YFERRY -
3. Test it: Can this dough help an LED light up?
3.AIEE | EEM THEAREE LED SHE2K ?
4. Compare unsalted dough and salty dough. Which one helps the LED light

more easily?

4 CERAMNENEEF ZEEE - —EE8AE 5% LED =i ?

% Conclusion: When salt dissolves in water, it forms tiny charged
particles called ions. These ions can move through the moist dough, so
the dough can conduct electricity.
BATKERSIAOLUBEHNTEN T (BF ) - EEBEFIEEZ KO
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BTH  EEREE !
Station 2: Connect the Magic!

NECTTHE M ’
CONN a2 ¢ GIC!

Fill the gap with dough
AL LD

Open circuit ; losed circuit
P B 5% : ¢ i 2%
Light of f : Light on
!, 5xx% a: : 13
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Steps:
1. Look at the square copper-tape circuit. There is a small gap, so the circuitis
open and the LED is off.

1 EBRERAMEER : HP&E 7 —@E/erO - FrUEREZEFN - LED &
2. Shape the conductive dough into a cute switch, such as a bunny and a carrot
or two little fish.

2.EBBEH T EMIENRERE - AN TN RF+ AT, N TWMENRL -
3. Keep the two dough shapes apart. The gap stays open: “Open circuit — light
off!”

3. EMER TSRS  RODEBHE L : "Opencircuit —EAR | 4
4. Touch the two dough shapes together to close the gap: “Closed circuit —
light on!”

4. EMER L ERAE—#H RO © " Closed circuit—1EZ= 7 ! |

% Conclusion: Gap open, light off. Touch the dough pieces together, and the
light turns on!
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E=F : EBEM B Station 3: Series and Parallel Circuits

ROAD OR
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Series and Parallel
PERLR
Series £ : Parallel it

Resistor

i ® Two paths #H &%
@ Each light has its own path

@ One path RH—#%
® Both lights share the same path

5 0 E ) — B SRMEHACHTE A
@ If one stops, both stop i @ If one stops, the other can still shine

—NF% A-RATEX

Two roads! .
/) Each goes its own way.' )
i iEs !
gazacH!

1. Try SERIES: both LEDs are on one shared road.
FoREEHE - W%E LED HAR—IRE -

—BAR ARBER H
/" One road! "

[] £ Let's try it! |
- —5%! J
7Y —ERRE!

Steps:

2. Openone spot. If that one road breaks, both LEDs go off.

BHEDP—RERF ; SEE—IREDE - Mm% LED &2 R0A -

3. Try PARALLEL: each LED gets its own road.

Bk . 5% LED #E58CHEE -

4. Open one branch. The other LED can still shine.

ETFE P — %X - 55— LED IR0 L= -

5. Use conductive dough for the left and right side links and copper tape for the
rest. Add the current-limiting resistor(s) shown in the diagram to protect the
LEDs.

EREERRERASEMN T  HRESGBEERERST | KBEMABERNRRER
{r:& LED -

*Conclusion: Series = one shared road. If it breaks, both lights go off.
Parallel = separate roads. One branch can stop while the other still shines.
BBl = ARHER—IRE ; B—E - MRBREEIRH - Wt = DARXE ; B
th—1RER - SS—1IRIITI A -



EmE : LIGHT UP THE NIGHT ! ’ﬁﬁﬁlﬁ’]‘&@
HTUP THE NIG
e s VIGHT

light sensor +
ng!l\\t light W™= ﬁo:?gh pontrsrd

Light sensor LED light '
XRWA  Resistor  LEDIE ) ,B."a:";}’""
l TH . light o
g FE3R E3
Dark room:
light on
Wi ERER

o\t 7 Bettery + X posghswitch
) Copper tape w2 l L
WY HaEw Dough links
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Steps:

1. Start with a prepared light-sensor control circuit, LED, battery pack, and

copper tape.

HEHECEHRRKCIESIER - LED - SMEHEHERT

2. Use copper tape for most of the circuit, but leave one small gap near the

battery connection.
REBDAREBERIERT - BEENEGEINERERE —/ERHKRO -

3. Put a small piece of conductive dough in that gap to make an ON/OFF dough
switch.

FEROMA—/NRBER L - M CILIR / BRI L FE -

4. Turn the dough switch ON. Cover the light sensor: does the LED turn on?
Shine light on it: does it turn off?

SR T FRRAREEE - WA LY  LED €%0% ? BR=T : LED 21RRIE ?
5. Decorate it and make your own little night light!

RENMLEE - SeABCR/NERE !

% Conclusion: In our night-light circuit, the light sensor helps the control

circuit tell bright from dark. Bright room: light off. Dark room: light on. The

dough piece works as the ON/OFF switch.

EERE/NRIEEED - BOCTHRTEFIER D WRE  RIERRERR - RIE
EIFERE ; ST AETZEHIEEAIFRERE -



Science note: The LDR does not switch the LED by itself. It works with the
prepared control circuit to turn the LED on or off.

RE2REE | )68EMH (LDR) AZEBEEZES LED | ©HERR B IEEFRIE
HIER - A BEMAAREHESI LED -

2. R2LIREE | safety Reminders

¢ Use only low-voltage battery packs. Never connect this activity to a wall
outlet.
RERBRENE ; NEH A EXATHEHEE -
o Use the current-limiting resistor(s) prepared for the LEDs. Never connect the
battery terminals directly with copper tape or conductive dough.
LED ZREEBHHIRAENR ; AHEEEHM T EREESMIE - BF -
e |f a battery, wire, or component gets hot, disconnect the power and stop
immediately.
YNREHM ~ ELREITHARRRZERY - U ZIERE I F IERIF -
¢ Conductive dough is an experiment material, not food. Wash your hands
after the activity and discard dough that smells bad, changes color, or grows
mold.
SENTEZEBRMHR - AoER ; BERBELF  FHIRERK  Zem%RE
MEEE -

{f. BRAHIE | Passing Criteria

e Station 1: Make conductive dough and explain that salt + water helps the
dough conduct electricity.
F—B  TREBR T - WEERL " EARKE , NKAREENESE -

e Station 2: Use the dough switch to show “open = light off” and “closed = light

»

on.
F_B RPN IFEE  nE TER=EAT BE=8=, -
e Station 3: Tell series and parallel circuits apart and name at least one

difference.

F=F  EEDMSHETE  WRHED-IBEE -



e Station 4: Complete the night light and show how the light sensor and dough

switch work together.

EUEE : SeAl/NRSE - WAE/RSB R IEHIER B E R, + F R U0 o —#EELF -

e FmAe | Key Scientific Ideas
The magic behind Magic Powder: salt + water creates movable ions > the dough
can conduct electricity » dough switches help us see open and closed circuits >
Learn about series and parallel circuits by comparing “one shared road” and
“separate roads.” > a light-sensor control circuit + dough switch makes a night
light.
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