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Laser Line Maker Block (a modification)

An interesting modification can be made to théelitDollar Store” lasers that you can get for alaol Take a
short piece of a glass stirring rod about 1” lond attach it to the business end of the laser avitlbber band.
This will refract the laser light so that it willake a straight line appear on the table when e ia put down.

My modification is that | have made a wooden bladiere | can just place the laser into it and ieadty has
the glass rod glued into place. When studentspgheslaser button, the line just appears andlteklstemains
steady on the paper for tracing or for reflectdiviees.

This is very useful when studying the path of lightit reflects from a series of mirrors. In mgsd, | have
taken children’s wooden blocks and glued 1” squaireors on a side and we do some activities with th
mirrors, such as designing a laser security systemnd a precious object (like a Gummy Bear).

Evye Inspection Mirror

This is an amazing little mirror that is very caiéf made and is parabolic. You
can hold it about 2 inches from your eye and véegrty see every little detail.
You turn your head to optimize the light falling gour eye for best effect. Sold
by Edmund Scientifics (www.scientificsonline.com) for about $10 and by
Anchor Optics (www.anchoroptics.com) for $5. Students are yetaken with
this and it is also good for home use since yousemnthe smallest things that ge
stuck in your eye, and even see your contact levegsclearly.

The only drawback is that this has a front surfa@eor and this cannot be
touched! It is very sensitive and clear sinceogslinot have glass over it, which would blur thage

Index of Refraction Balls

This is a great product and very inexpensive. Tdreylittle spheres made of the same materialeapdiwvder
that is commonly put into baby diapers and alsal dsepotted plants. These little spheres absandpel
amounts of water and once they swell to theirdide, their index of refraction is almost identitalvater.
The effect is that they practically disappear iriexa You can hold up a beaker of water and thprydur hand



into it and pull out a whole handful of these s@iserDistilled water works best. If you have Kidsdle them,
they will cloud the water and you should use frestter to set it up for the next class. If youttetm dry on a
glass plate for a few weeks they will return toitim@rmal size and can be reused. You can useembleater
and get colored spheres. My students call themt&vWdarbles”.

Sold by Educational Innovations as “Growing Sphetbtip://www.teachersource.cqrat $7.45 for a bag of
three thousand.

Home-made Resonance Tubes

In physics we often experiment with resonance besuby holding a tube with one end in some watdrtlen
having a tuning fork vibrating at the other endy IBtening for thenuch louder sound when the tube length is
matched to the length of the wave produced byuhmg fork, we can calculate the frequency of i .f We
can move the tube in and out of the water andtfiaplaces where it does this and that will be alf the
wavelength. I )

It turns out that you can cut tubes to certain tea@nd they will resonate at the same notes foura piano. |
have provided you with these lengths.

The tubes that | like to use are the plastic ptotesleeves that you can get at your local hardvgaper stores.
They keep broken glass from a fluorescent tubeatoed if it breaks. They are something like $4daery
long piece of it (8-12 feet). | have tried thedslihat you find in the golfing section but thesedull sounding
compared to the other ones.

If you close one end of the tube, you will drop tizge by one octave. However, if you intend toydrdve
ones that are closed on one end, add 1 cm tonigéhléor what is called the Open-End Correctiorloke the
ends on mine with packing tape.

C D E F G A B
Freq. Open 264 297 330 352 296 440 495
Length Open (cm) 65 57.9 52 48.8 43.4 39 34.7
Freq. Closed 132 148.5 165 176 148 220 247\5
Length Closed (cm 64 56.9 51 47.8 42 .4 38 33.7

Mechanical Resonance Demo

A very interesting demonstration that can be lesuad for students to mess with is
resonance demonstration that is very simple to maledke a piece of 2x4 about 2 ft
long and drill five holes large enough to fit sothen wooden dowels and about an
inch deep. | used % inch dowels. Cut the dowelsrigths 12, 18, 24, 30, and 36
inches and then just fit them into the holes. Tdeyot have to be glued if the fit is
tight. This will allow you to take it apart andsdg store it.

On top of each dowel you need to attach a supépobabme other mass. The ones
that | have are about 1 % inch in diameter. lettib % hole in each and glued them to
the end of the dowels.

Now that it is all set up, you can shake the 2xd rhythmic motion and some of the walls will svealjttle but
there will usually be one ball that really gets mmgv You can relate this to buildings in an eauidke where
some of them are at just the right height and hl&eight properties to shake it to pieces if tiigations are
causing the buildings to resonate.



Bull Roarer

A popular toy of old is easily constructed fromtjasstring and a 6" piece of flat wood or plastic
(such as a piece of ruler). Put a small hole nearend of the wood and tie a string about 60cm

to it. Rotate the wood in a circle in front of yatiarm's length and a strange humming sound

will be produced. The wood winds up first in oneedtion and then the other. As it winds and
unwinds, the air is disturbed with a certain freggyeand therefore has a certain pitch associatéditvi

Singing Aluminum Rod

You can take a piece of solid rod, | use alumintimaad strike it on
the end with a piece of wood along its axis. Ifiymld the rod at the
exact center, the rod will resonate and sing veugly. You can also
rub the rod with a piece of leather that has beeripusly rubbed with
violin rosin and it will also sing loudly. The gavhere you are
holding is a node and is not affected by you hadin If you hold the
rod off center, it will just “thunk” when hit. Yomay find other places
where the rod can be held and where it will stiianate but they will
be found at other nodes.

Saw of Death — Siren Disk

This is one of my students’ favorite demos. It teado with the
frequency/pitch relationship and involves a lalatot with a circular disk
with notches along the edge. | start rotatingdis& and explain to students
about how anything that has a frequency of 256 Hizwwoduce the note of
C, regardless of what is vibrating.

Using a large index card and holding along the gthgecard goes in and out’
of each notch and the sound is greatly amplifieth{e this to a speaker
cone). As the speed of the wheel increases,ittie gets higher and higher.
When it is going so fast that it seems impossibéeld some extra force to th
index card and the notched wheel just cuts thraugraying little bits of
shredded paper into the air. It is a very sattefgademo. These may still b
available and are called a Toothed Siren Disk.

Prairie Fridge — Evaporative Cooler

| have one of those old fashioned canteer
that you see in cowboy movies, the kind
that looks like it holds about a gallon of
water and is covered with what looks like
horse blanket. Actually, the blanket part
was to keep the water cooler. You could
get the blanket wet, and as the water evaporatedutd take energy from
the water with it, leaving the rest of the watethwess energy (cooler).

The pioneers also used a hanging series of shetaped with damp cloth
that would keep food cooler and preserving it langehey kept the cloth
damp by putting the top of the cloth into a bowl@fter on the top shelf.
| have no idea what this was called.




Buoyancy Pencil (in salt and fresh water)

This activity is nice for a simple way to show difénces in density and
buoyancy. Just take a pencil and sharpen it. éddigh mass on the
eraser end for the pencil to float with the ensinarpened end just above
water, in fresh water. Then take the pencil aodstflt in heavily salted
water and notice that the pencil floats higher.

u
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Fresk Wale
Newton Scale — To Stand On
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| like for students to internalize things like theieight, mass, volume, etc. | always have scalesnd for
them to measure their weight in pounds and thegsntakg. Electronic scales are easy to get t shores
and most have a switch for metric. | sometimeshaechanical scales where | open it up and turditie
over and recalibrate/re-mark it for things likeitheeight on the moon, on Jupiter, and the Sualsd want to
make one that shows their weight in outer spasea{ad zero). | have a place outside of my room wiadirof
these will go once they are ready. | have twotlbete now and | put an email out to our distriaffsaind | have
promises of more scales.

Funny Physics Problems

| really like to add problems to tests that hawelshts’ names and having them doing something fuirgre
they all understand the inside joke.

Paul S. in on his way in his recently acquired “Nean to get his favorite energy drink during hi$®riod class and his
velocity is...

Margaret H. wins yet another award for being nice kicks her box of old awards across the floohwitforce of 30 N
for a distance...

Marcus P. shoots a series of raw potatoes frontoghef his school building as a protest for theetatfia serving Tator
Tots rather than French fries. If he fires theraratingle of... and from a height of...

Bad Boy Georgie is standing in his tree house ackslan empty brown bottle with an initial horizahtelocity of 6 m/s.
If his tree house porch is 7 meters high, how laribit take for the bottle to hit the ground (ooft his father’s sight)?

Becca R. has a really vicious pet rabbit! Whencdrees home, the possessed bunny jumps for hattaosoon as she
comes in the door. The “little”, furry, fanged gigis a mass of 11.5 kg and does 191 J of workgltiat jump. How
high is the “Rab-Attack”?

Bob’s suitcase was damaged by baggage handletb@amheels are now gone. Being stubborn, Bob dediapull his
suitcase rather than carry it (silent protest, kow).... what is the coefficient of sliding fricti@n

How can you tell which one is a real magnet?

You are in the middle of nowhere and there is ntairenywhere. If | gave you two

pieces that look like magnets but only one of tlvess magnetized at the factory, how %
could you tell which one was the magnet and whials wnly metal? They would both

attract on either end, you know! This is a nicesjion for students. It turns out that yo!

can make a “T” out of the magnets and in only aheson will one of them attract the

other. There is not a field coming out of the nmetgn the middle and therefore there wi

be no attraction unless the “live” magnet is pairdie the middle of the dead magnet.



Disk Magnet in a Track (Lenz’s Law)

A previous presentation of mine was where | toglopper tube about 1m long anc
dropped a metal slug through it. It takes just@sad. Now drop a neodymium
magnet through it, it takes about 10-15 sec. désdwot even touch the sides of the
tube. 1. Moving magnetic lines of force and adwarior induce a current in the
conductor (tube). 2. This current has a differaagnetic field associated with it,
3. and this new field opposes the neodymium mé&gfield and slows it.

This new version has a strong disc magnet (neodyinialling in an aluminum
track available at hardware stores where they kemyare stock” and “flat stock”.

Any other disc, like a quarter, will roll very glidy down the track. The magnetic disc will go vetgwly. All of this is
even more interesting when you consider gtaminum is not attracted to magnets.

Magnetic Damper on a Triple Beam Balance

An example where Lenz’s Law can be applied is magnetic
damper, such as found in a lab balance. When yakeyour
slider adjustments, the beam goes up and downtapd firly
quickly. This is because there is an aluminumepdtthe end
of the beam that is between magnets built intdtiay of the
balance. The beam on older balances did not s éeiature
and the beam would go up and down for a very lang.t
Once you moved your slider again, you would haeestiime
long wait. This damper really helps. For a dehwaill
sometimes take the magnets out of the end and shmients
the difference.

Magnetic Damper with a Pizza Pan

A really dramatic demo is to take a
neodymium magnet and hang it on a
string. As a pendulum it will go for a
very long time. | then put a piece of
copper or aluminum just under the
magnet and let it swing. The magnet
pendulum does not even swing twice
It looks like someone really put the
brakes on hard. Kids are really
impressed with this. A pizza pan works
well but something that is heavy and
copper is really impressive. If | use a
copper sheet then | have to tape it down
to keep it from sliding. | used a nail in
this set of pictures to keep the magnet
from flipping onto its edge and rubbing
on the pan and ruining the effect.




Large Spring Scale with Fluorescence Light Cover athBungee Cord

Sometimes you just need a really la
spring scale or some other force
measuring device. | need one whe
have a kid get on a skateboard or a
cart and | apply a constant force, m
than friction, to show the F=mA thin
where a constant net force on a no
changing mass will give you
acceleration. | start pulling the kid
some arbitrary force and | have to
keep it at that force. For me to do that,
| have to accelerate, as does the
student.

For this purpose, | built a very large
spring scale using a bungee cord,
some sticks, and the protective cover
used for fluorescent light fixtures (since it iarisparent). You can calibrate it to Newtons or gau just
measure it off every 10 cm. It does not mattet tha force does not change the same amount foy @@ecm,
it is only to show thatvhatever force was at 30 cm will stay the same throughlbetdemonstration.

Marshmallow Man and Peeps

Fun with a Vacuum Chamber - The Amazing Michelin Mashmallow Man
If you have a bell jar and a vacuum pump, then segereally fun and useful activity showing théeefs of a
low pressure environment on tissue. Make a "Magdlow Man" by gluing marshmallow together in theph

of a man. You can also use marshmallow bunnieshiotts (;gund mostly around Easter).
L. o« Bel Jar
&
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Place the marshmallow man inside the vacuum chaarikstart pumping the air out with the vacuum pump
Marshmallows are made with lots of little air budblnd the pressure inside these little air buldaase them
to remain a certain size while at room pressurewéver, when the ambient pressure is decreasqudéssure
difference now causes these air bubbles to exp&hd.marshmallow man will grow to a tremendous size
compared to what it started at. At some pointlittie air bubbles will break and the marshmallowmwill
actually shrink a little in size, even at the lowgessure inside the chamber.

As the pump is turned off and air allowed to reeeithe chamber, the marshmallow man will shrink
considerably. He will end up much smaller and werinkled. The air that was in the little bubbless now
left and there is very little left to maintain theginal size.



Force Pump

This is the first time | have ever shown this. |
designed it from two 60 cc syringes. Itis a puike
you might find on a farm, but it is a version tkah
pump water farther or to a higher level. The pemg
is pulled up to draw in the water past the bluebiear
The white marble is sitting on the other openind an
will not let air into the main chamber. Once the =
plunger is at the top and the chamber is full ofera
the plunger gets pushed down and the blue marble
stops the water from going out the bottom while the
white marble lets the water flow past, with pressur
into the small chamber and out the spout. A hase ¢
be attached to the spout and water can be squitied
moved higher. A nice design if | do say so myself.

Simpler pumps just lift the water and then allowoiflow out into a bucket; they do not provide thater with
pressure to move up hill.

Vacuum Bazooka

A nice demo that is good for pressure
as well as impulse. A vacuum cleane
is attached to the PVC “T” with the
rubber boot. A piece of PVC pipe is
attached and | use a short piece at fir
Turn the vacuum on and place an
index card over the short end and it
will stay there since the pressure
inside the pipe is lower than outside
the card. Airis now being drawn into
the longer piece of PVC pipe. If you
insert something into the longer piece
of pipe it is pushed into the pipe by th
higher pressure outside until it gets tc
the “T” and then its momentum slams
it into the index card and out it goes,
hopefully as high speed.

The next step is to figure out the
forces and that the force only acts as
long as the “bullet” is in the pipe. If
you make the pipe longer, the force
can act longer and the bullet has mor
acceleration and more velocity at the
end of its trip, and more momentum. Cool demo.




