ARCHIMEDE

& THE CASE OF THE
MISSING GOLD

Archimedes was an inventor, engineer, mathematician, and all-around smart quy in the ancient Greek
city of Syracuse. One day in 265 BC, as he was about to take a bath, his cousin King Hiero sent for

him to help solve a problem.

ARCHIMEDES!
THE KING WANTS
YOU!

OKAY, T GUESS
BATHTIME WILL
HAVE TO WAIT.

THANK GOODNESS YOU'RE HERE,
ARCHIMEDES. LISTEN: T GAVE A BAR
OF GOLD EXACTLY LIKE THIS TO A
GOLDSMITH TO MAKE INTO A CROWN.
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HERE IT IS-—=IT'S A REAL BEAUTY, MADE TO
LOOK LIKE A LAUREL WREATH. THIS BALANCE
SCALE SHOWS THAT ITS WEIGHT IS EXACTLY

THE SAME AS THE WEIGHT OF THE GOLD 1

GAVE TO THE GOLDSMITH, SO I FIGURED

D EVERYTHING WAS FINE. 4
A\ \

BUT THEN I HEARD A RUMOR THAT THE
GOLDSMITH HAD STOLEN SOME OF THE
GOLD AND REPLACED IT WITH AN EQUAL
WEIGHT OF SILVER, MELTING THEM
TOGETHER BEFORE MAKING THE CROWN.
CAN YOU HELP ME FIGURE OUT IF THE
GOLDSMITH CHEATED ME?
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WELL, SILYER WEIGHS LESS THAN GOLD. IF '
SOME GOLD WAS REPLACED WITH AN
EQUAL WEIGHT OF SILVER, THE SILVER

WOULD HAVE TO HAVE A LARGER YOLUME

THAN THE STOLEN GOLD. SO THE YOLUME

OF THE CROWN WOULD BE GREATER THAN

THE VOLUME OF THE GOLD BAR YOU
\, STARTED WITH.
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IF WE MELTED BUT T DON'T WANT TO THAT’S CERTAINLY WE? WELL, WHAT
THE CROWN MELT IT IF IT'S A GENUINE, A COMPLICATING I'M GOING TO
AND SHAPED PURE GOLD CROWN. I FACTOR. DO IS GO TAKE

ITS METAL INTO REALLY LIKE T/ MY BATH. THIS
A CUBE, WE i RIGHT. SO PROBLEM SEEMS
COULD EASILY =1 =T WHAT ARE WE IMPOSSIBLE.
COMPARE ITS | \i GOING TO

VOLUME TO | pon e T v —
THAT OF AN ; |
EQUAL WEIGHT
OF GOLD.

Height * Depth = Width
= Volume

scrumplet
s cromples

WEIGHT AND VOLUME. HMMM. As Archimedes lowered himself into his bath, he noticed
HOW CAN I FIND THE
VOLUME OF AN IRREGULARLY
SHAPED OBJECT? HMMM,
MUTTER, MUTTER...

the water level rising...

EUREKA/Il™

= T WONDER WHAT
ARCHIMEDES  /

x "Eyreka” is Greek for “I found it.”
T Z /1  — A s
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KING HIERO! I FIGURED OUT HOW TO
MEASURE THE YOLUME OF THE CROWN! WE
CAN PUT IT IN WATER AND SEE HOW MUCH

WATER IT DISPLACES.
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YES. IF WE SUBMERGE THE CROWN IN
WATER, THE WATER LEVEL WILL RISE IN THE
CONTAINER BECAUSE THE CROWN
DISPLACES THE WATER: THE CROWN TAKES
THE PLACE OF THE WATER, AND SO THE
WATER LEVEL HAS TO RISE TO MAKE UP FOR

THE ADDED VOLUME OF THE CROWN.

IT'S SO CRAZY IT
JUST MIGHT WORK...

A\ AV A
IT'S NOT CRAZY AT ALL. WATCH! WE'LL START
WITH TWO CONTAINERS, EACH WITH THE SAME
VOLUME OF WATER. WE’'LL PUT THE GOLD
BAR IN ONE AND THE CROWN IN THE OTHER.

IF THE GOLDSMITH PUT ALL THE GOLD INTO

THE CROWN, IT SHOULD DISPLACE EXACTLY

THE SAME YOLUME OF WATER AS THE GOLD
BAR. BUT |IF HE SWAPPED SOME OF THE
GOLD FOR AN EQUAL WEIGHT OF SILVER,

!PE:ROWN SHOULD DISPLACE...

...A GREATER \
VOLUME OF
WATER/
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YES... YES I GET IT!
AND, OH BOY, IS THAT NO-GOOD
GOLDSMITH GOING TO GET IT!

DO YOU
GET IT?!

WELL,
ARCHIMEDES,
YOU REALLY
ARE THE
SMARTEST GUY
IN SYRACUSE.

AW, SHUCKS, I JUST PAY \
ATTENTION AND THINK ABOUT
THINGS, THAT'S ALL. AS T LOWERED
MYSELF INTO MY TUB, I REALIZED
THAT A SUBMERGED OBJECT MUST
DISPLACE AN AMOUNT OF WATER

EQUAL TO ITS VOLUME.

WHAT'S MORE, AN OBJECT THAT IS
LIGHTER THAN WATER WILL STOP SINKING
AND FLOAT AT THE POINT WHERE THE
AMOUNT OF WATER IT DISPLACES HAS A
WEIGHT EQUAL TO THE WEIGHT OF THE OBJECT.
WE CAN CALL THIS ABILITY OF WATER TO HOLD UP
LIGHT OBJECTS “BUOYANT FORCE,” AND WE CAN CALL THE
RATIO OF VOLUME TO WEIGHT (OR, STRICTLY SPEAKING, MASS)

"DENSITY AND FURTHERMORE...

HOLD ON, HOLD ON...
YOU'RE MAKING MY
HEAD SPIN WITH ALL

THESE NEW CONCEPTS!
WHAT WILL YOU THINK

OF NEXT?!

NEXT? I THINK I'LL
FINALLY GO FINISH
TAKING MY BATH...
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