Sciencewise Book 3 Introduction

Table of Contents

INEFOTUCHON ......oooo s ees s sss s sss s sns s v
ONUSING THIS BOOK ...ttt ses st ese e smsen e s sesaseneeens X
Dynamo Demos

n SEUDDOTI SLULS ...ttt ettt e a s n s 2
E The Ever Amazing and Always Magnificent Water-Expanding Machine ..................... 6
The Hot Hand ..........iiiiiciicncentcccicnrscessssnnssssannns e 9
n WACKY WALET ..ottt ese et sas s sbsssstss s st s s sss s sassesaesens 12
B Hndenburg I ssmsess s ssesesssssessnses st 15
n The HUNGIY TEACKET ........cmvitiettiiinceeieesrereseesessse st s ssse st ssesanees 18
UP IN FIAIMES ...ttt seses s st ves s s s s s sas s nes 20
a Thing in @ BOtle ...ttt ettt bess s sss s s s s sassssanes 24
n Needle Through a Coin......iiiiinceieeee e sessessensesesisessrssesesessssseseess 27
The Thick and Thin Of Tt........uiciiiicccncceeee e setessessasessesesesssssssssssnns 30
Fireballs in the SKY .........ccoiiriiiiiiiincsciniiiseiciescessesesesscaeessessessestsssse s sssssssasesens 32
The Amazing Drinking Bird .........ccccovcueereiirinceninrienercenirninecnisesissssssssssessesssssssssessssesnns 36
Long Board, Short Board.............ccuncricienenenecnrecinieenessnssessssssssssssssssssssssessssosesns 38
Flaming Presidents .........cciviicimiiiicnnienccreiniensssicisinistesssessssssssesessssssssessssssssassssesens 42
The ClNg EffeCt ..ottt cssesesssetsesesssasasssnsssnens 44
Tipsy TUMDIETS THCK ......cvvviinririiiieiiiniicinissiceressinceese e ssesesssesssasesenacsessntsssetsessssssacsesss 48
Brain GAmES ..ottt ettt 51
m Playing the PiPes .........cciiiiiniiiiieicenncnsesessseseseesessssseessessssssessssssssssssesesas 53
m MODY GIAPE ...ttt st 55
TRE FOO CAIl c.cccovsuvveeereessmessseseeessssssssssssessesssssesessssssssssssessssssesesssssssssssssssesssssssssssssssssssssee 57
m Chemistry CONNECHIONS .....covviviimiviiiiin et esessese s esesssesenes 60
E LaW Of LENZ ...ttt tcsesenetessessasasasessessssasasee et essssasenesesesessasenesessnns 62
Pootise Wootsie’'s Challenge ... isessesessssessssesessenees 66
E Alien Inverting ‘Light ............................................................................................................. 68
A PInt Of TENSION ...oviviviiiciiniiiinincintteeectsre ettt s sesesesasssesenesasassssesesesssssnsanne 71
E The Falling Argument (or Aristotle vs. Galileo) ........cccocveurerernnveinirnerrecrniicinicseinene, 75

i © 1999 The Critical Thinking Co.™ « www.CriticalThinking.com * 800-458-4849

Free resource from www.criticalthinking.com. Commercial redistribution prohibited



Sciencewise Book 3 Introduction

Playing CatChup ......coevniimrrerertnsinniseseseseis st s s sttt asensssses 79
The Boiling DISCIEPANCY ....vvvivirrerrinsssursisssssssssseserssesssssesssssessessisssssmsssssisas st sssssssssns 83
SErANGE MATKS c...ovuivertiririireiseiess sttt s 86
WEIGNIESS WAL ....ocvoiericierieretnsise sttt st ts 90
The Dilemma of Ignatz SemmeIWeis .......cceuerrieiieierncnniiinnicistiie, 93
The Ransom fOr RENAT .......cocvcieunieminiiioinisinisssissnissssssssescssscsastsnsisssssisnsssssens 95
The Problem of Grierer and SChramm ..., 98
“That's My Story, and I'm SHCKING t0 It.” ......wvcrvervrmmmminnnrerrssssmnseessssssssssssssssssssssssssssecs 100
Backwards BOIUNE ......cccccouiurierninriinsieiesnsnssnsssses st sssessssisissasissasts s ssssssnsens 102
OFf the WAL ....cveveeererererescesssesssssssssmmasmsssssssssassssssssssssss st sssssssessissssssssessssssssssssssssssssses 106
Creative Challenges

Creative Challenges INtTOdUCHON ....cu.ceruerirriersenneisensnisin e seanses 109
n TUNNE] THMIE vttt ettt s b 110
E Edible ENGINEETING ....ovviriirriierieisinininisisr sttt saessssssesses 112
n Cousteau’s CONTAPHION ...cvvuerririereiniesretierssistsss sttt sseas 114
n CaTefUl STACKET ..v.veeeeirerereceniniriceetereseeeestsae ettt s s et n st s sasasabsn b ane 116
B Support Your Local Spaghetti ........cceceeneencrininiiiinniiisssssnnsssenne 118
ﬂ Teeny TINY TOWETS ....cevuveinririrrernsissssssessssssessstssssessssses s sssesesssassassassas et bssas s snsssas 120
Tacoma Narrows RevVisited ... 122
n MOUSETAP MAANESS .....oevvrvietiinrciistsiensee sttt st saes 124
n Captain CaAPSIZE ....ucvrvrrrenerierinriessiensesrsesse sttt 126
BE]  The WEGRE SEUFF c.ooevreeesevssersersenseensesnsesessssnsssssssnsssssssssssssssmsss s s s e 128
m Catch SOME RAYS ...o.cuuruirinirriiisisisnrisn st s s s ssans 130
m The Don QUIXOtE DEVICE .....ucueeverirrerceintiiieccsiiiniisisstssssessssassssassssssssesssssassesesssssasssaeses 133
m Program YOour “RODOE” .....c.euueiinimrinninsiseissssesseiiseaesessissississiniss st sssseses 136
m BIain GAINES ......coovcuemieeeenicniesteeccanssissessssess et s s r s s s et ns 138
E The Always Amazing Magnetic-Levitation Device ... 140
m Newton’s WIld RIde ... s tnssssssssesases 142
M. GOIAberg TUINS the CTANK .vvvveoererresrressessseesssesesseesssesssssessssssesensssssseesnessseseses 145
BB The ktsy Bitsy Spider Climbed Up the Water SPOUL.......c.cereoserereesssssessssssesssesseesssere 147

© 1999 The Critical Thinking Co.™ « www.CriticalThinking.com * 800-458-4849 iii

Free resource from www.criticalthinking.com. Commercial redistribution prohibited



Sciencewise Book 3

Creative Challenges

_n For the Teacher

The Challenge

There are a number of variations of boat-
building activities, but this one is more chal-
lenging than most because of the minimal
construction materials students are allowed
to use.

The Rules

1. Have students work alone or in teams.

2. You will need to supply each student or
team with a measured amount of non-
water soluble modeling clay. I have
found 4 to 5 ounces (around 125 grams)
to be a challenging amount.

3. Youwill also need to set up a tank of wa-
ter ahead of time. A 5-gallon aquarium
should suffice, but a 10-gallon aquarium
would be even better as it could accom-
modate extra-large boats.

4. I suggest using pennies for weights to
test the boats. They are uniform size and
weight and easy to handle and count.
You can either express the total pennies
held by each boat or convert the num-
ber of pennies to a total weight held. One
penny weighs approximately 0.1 ounce
(2.5 grams).

5. The day before, I weigh a ball of clay for
each team and set up the test tank. The
next day, as the students (or teams) come
in, they get their clay. I issue the chal-
lenge and let the students pick teams (if
you wish them to work in teams). Set a
time limit for construction. I give my stu-
dents one class period to construct their
boats. Leave enough time at the end of
the period for final testing and cleanup.

6. When students or teams have completed

their boats, have them bring the boats to
the test tank. Have the student or one of
the team members place the pennies on
the boat while another team member or
student carefully uses a soda straw to
keep the boat from touching the sides of
the test tank. For effect and accuracy, I

have the entire class count as each penny
is added.

7. Things can get a little wet during this ac-
tivity, so have some towels handy.

8. Theboat that holds the most pennies be-
fore it totally sinks should be declared
the winning design. Occasionally, boats
will have water come over the top but
not totally sink until a few more pennies
are added. I suggest you keep adding
pennies and counting until each boat
totally sinks. Students should be made
aware in advance how you will handle
this situation should it arise.

Safety Tip

You might caution students about putting
pennies in their mouths.

Awards and Recognition

1. Display a chart explaining the activity
and showing the number of pennies each
student’s or team’s boat floated.

2. Make and present a “Captain Capsize”
award to the winning student or team.

3. Buy a cheap plastic child’s toy boat as a
gag trophy, and present it to the winning
student or team.

Display all charts, awards, or trophies where
they may be appreciated by other students,
teachers, and parents.
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