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DEMONSTRATIONS FOR 29:006
MECHANICS
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Lecture 2
1) 1F20.30
inertia of rest – glass of water

2) 1F20.34
coin/card snap

3) 1F20.40
stick and wine glass

4) 1F30.15
Christmas tree bead chain

5) 1D60.12
Homer/ Bart on the air track

6) 1D60.10
Pasco cart on track
7)


inertia hammer
Lecture 3
1) 1C30.16
free fall (also want to show the video of this)

2) 1C20.10
feather and penny

3) 1C20.18
air resistance

4) 1C30.55
reaction times

5) 1C20.30
air track (no incline and inclined with timed intervals)

6) 3A10.10
simple pendulum

7) Spring scale with a weight

Lecture 4

· 1C30.16
free fall (also want to show the video of this)
· 1C20.30
air track (no incline and inclined with timed intervals) and with 



pulleys (constant acceleration)
· 3A10.10
simple pendulum
· spring loaded ball launcher w/ variable spring setting (to launch balls 

vertically to different heights)
Lecture 5
Monday Jan 31, Wed August 31, 2005 

1. shoot the monkey 1D60.30

2. simultaneous fall 1D60.20

3. dart gun

4. variable spring tension ball launchers (small and big) to launch projectiles at angle
5. PASCO cart with launcher 

Lecture 6
Wednesday February 2, Fri. Sep 2

1. 5A20.20 electrostatics pith balls , a few magnets (I can get these off the wall)
2. 5A40.40 electrostatic deflection of water stream

3. 1F20.10 inertia of rest – mass and string

4. 1G10.10 uniform acceleration on air track with gate timers to measure accel

5. 1J30.25 forces on a string

6. variable angle inclined plane with block

7. show that many paper cups can hold a board with a large weight 

8. tennis ball on a string

Lecture 7
Fri February 4, Wed September 7

1. 1G10.10 uniform acceleration on air track with gate timers to measure accel

2.  air track  with 1N21.20
3. 1N30.50  - knock block over
4.  Newton's Spheres
5.  basketball/tennis ball  1N30.60
6. 1N10.30 - Impulse Demo - Dropping Beaker 
7. 1M10.20  pile driver
8. 1N10.11 - Impulse - Time of Contact

Lecture 8

9/9/04, Monday February 7,2005;  Friday September 9, 2005
1) air track with recoil apparatus and balloon rocket

2) air rocket

3) solid fuel rocket
      CO2 – propelled  tricycle
4) gravity rail 1M40.30

5) loop the loop
6) basketball/tennis ball  1N30.60

7) 1M10.20  pile driver

8) 1M40.30 gravity rail (image #1)
9) Newton's big steel balls –all five of them (a true giant among men)
Lecture 9

9/13/04; Wed. February 9, 2005, Mon. Sept. 12, 2005, Wed. Sept. 14
1) tennis ball + basketball falling

2) tennis ball on string

3) inclined plane with friction blocks

4) spring balance

5) Camaro (orange)

6) pail with water swing overhead
7) 1D50

 HYPERLINK "http://faraday.physics.uiowa.edu/mech/1D50.50.htm" .50 - Central Forces - Centripetal Force 

8) 1D55.20 - Tangential Central Forces - Grinding Wheel & Sparks

9) 1D52.10 - Central Forces - Centrifugal Flattening

10) The old centripetal force demo with the mass held in place by a spring, the whole 
think is rotated 1D50.50 image 3
Lecture 10

Friday February 11, Friday September 16
1. show that its easier to remove a bolt with a big wrench 

2. torque wrench 

3. leaning tower of pizza 

4. colored blocks extending over the side of table 

5. CG demos - wine bottle, etc , BOZO
6. torque beam 1J40.20 

7. angular momentum machine 1Q20.10 

8. remove a nail with a crowbar 

9. ladder against wall 

10. falling chimney 1Q20.50
Lecture 11
Monday Feb 14, Wed Sept. 15, Monday Sept. 19, 2005
· falling chimney 1Q20.50

· stool and weights 1Q 40.10
· Hobermann sphere
· Bicycle wheel  1Q40.30

· tops 1Q50.01

· gyroscopes  1Q50.70

· Tippy top

· football 

· Moment of inertia hoops and disks   1Q10.30

· bicycle wheel on stand  1Q50.20
· angular momentum machine 1Q20.10 

Fri. September 17 (L-11)
· falling chimney 1Q20.50
· stool and weights 1Q 40.10
· Hobermann
· Bicycle wheel  1Q40.30
· Vortex cones with video camera 1Q40.70
· tops 1Q50.01
· gyroscopes  1Q50.70
· Tippy top
· football 

FLUIDS
Lecture 12

Mon.  Sept. 20, 2004, Wed. Feb. 16, 2005, Wed. Sept. 21, 2005
· ping-pong ball agitator - kinetic theory (
· liquid N2 (77K, -200C, -321F)  with balloons and freezing tennis balls to shatter
· gas thermometer(
· collapse the gas can( and 5000 gal can
· heat pop cans then turn them over in water, they collapse

· vacuum cannon

· balloon and marshmallow in vacuum
· suction cup demos(
· Madelburg spheres(
· large ziplock bag filled with blue water(
· LN freeze something that will shatter 

· Pascal's vases

· pressure with depth apparatus (latex indicator)

· inverted closed tube with water in tank of water
· tube with pee-pee holes
Wednesday September 22
Friday February 18

· Pascal's vases
· suction cups
· pressure with depth apparatus (latex indicator)
· tube with pee-pee holes
· big cartesian diver

· inverted closed tube with water in tank of water

· mercury barometer

· Archimedes Stuff – rock in water
· density objects
· 1 kg weight in beaker in tank floating 

· Aluminum foil boat
· density of soft drinks –coke and diet coke
· jack breaking a board
Lecture 14
Friday Sept 24, Friday February 25, 2005, Friday Sept 30
· Archimedes Stuff   rock and pail
· tank of water, density objects, ice cubes
· 2C10.10 - Three Hole Can Experiment - Velocity of Efflux 

· 2C20.10 - Venturi Tubes 

· 2C20.20 - Atomizer 

· 2C20.30 - Bernoulli's Principle Demo - Ball in Air Stream 

· 2C20.35 - Bernoulli's Principle Demo - Funnel and Ball 

· 2C20.40 - Bernoulli's Principle Demo - Plates and Weights 

· 2C20.50 - Bernoulli's Principle Demo - Airplane Wing 
· Flettner rotator 2C20.80
· Big syringe nozzle effect

· Paper on plastic strip 
· Helium-filled balloon
· Hot air balloon
L-15
Mon Sept 27, Monday February 28, 2005, Monday 10/3/05
· 2C20.30 - Bernoulli's Principle Demo - Ball in Air Stream 
· 2C20.10 - Venturi Tubes 
· U-TUBE filled with red water

· 2C20.40 - Bernoulli's Principle Demo - Plates and Weights 

· 2C20.50 - Bernoulli's Principle Demo - Airplane Wing 

· Paper on plastic strip 
· 2C20.80 Flettner rotator

· 2C20.90 terminal velocity

· 2A15.10 ring and thread

· 2C20.90 falling water stream

· paper clips and razor suspended on water by surface tension

· syrup falling down inclined plane (or in a flat tank)
Fri October 1 (viscosity and surface tension)
· terminal velocity 2C30.50

· coffee filters 2C30.65

· Tornado vortex tube (pop bottles) 2C50.30

· non Newtonian fluids 2C60.00

· silly putty 2C60.30
· Bernoulli’s floating balls
· white airplane

· curve ball demo

· ring and thread 2A15.10

· concave and convex meniscus  2A30.45
THERMODYNAMICS

L-16.—
Monday October 4, 2004, Wednesday March 2, 2005, Wed. Oct. 5, 2005
1. expansion and contraction of liquids 4A 20.10

2. linear expansion of copper tube

3. bi metal strip

4. bi metal strip in thermostat

5. ball and ring

6. Hg thermometers

7. infrared detector

8. gas thermometer

9. Hero’s engine

10. steam engine

11. drill into steel with drill press or grinding wheel
12.  a few ice cubes

L-17/18
Wed October 4,Friday March 4, 2005, Monday Oct 10, 2005
1. 4B20.10 - Thermal Convection of a Liquid Demo 

2. 4B20.35 - Thermal Convection of a Gas - confetti
3. 4B30.10 - Thermal Conductivity Demo 

4. 4A20.10    Expansion & Contraction Demo - Liquid

5. 4A30.10 - Expansion & Contraction Demo - Bimetal Strip 

6. 4A30.11 - Bimetal Strip Thermostat 

7. 4A30.20 - Expansion & Contraction Demo - Ball and Ring

8. 4A10.30 – Thermocouples

9. ?????     orange and white ping pong balls all lined up

L-18/L19
Friday October 6,Monday March 7, 2005, Wed Oct 12, 2005, Friday October 14, 2005
10. 4B20.10 - Thermal Convection of a Liquid Demo 

11. 4B20.35 - Thermal Convection of a Gas - Paper Chimney 

· 4B20.10 - Thermal Convection of a Liquid Demo 

· 4B20.20 - Thermal Convection of a Gas - Hot Air Balloon 

· 4B20.30 - Thermal Convection of a Gas - Convection Chimney with Confetti 

· 4B20.35 - Thermal Convection of a Gas - Paper Chimney

· 4B20.10 - Thermal Convection of a Liquid Demo 

· 4B20.20 - Thermal Convection of a Gas - Hot Air Balloon 

· 4B20.30 - Thermal Convection of a Gas - Convection Chimney with Confetti 

· 4B20.35 - Thermal Convection of a Gas - Paper Chimney

· heat capacity 4B10.10 

· lesliee cube 

· radiation IR, light bulbs(6B40.10), 

· spectrum vs temp 6B40.55 

· greenhouse effect 6D50.45 

· 4B30.54 - Heat Transfer - Aluminum Bar 

· 4B50.10 - Thermal Conductivity Demo - 4 Thermos Bottles 

· 4B40.66 - Radiation - Laser and Thermometer 

· 4B40.60 - Infrared Radiation - Sensitive Thermocouple and Overhead 

· 4B40.10 - Light the Match 

· 4B40.10 - Light the Match 
12. 4B30.10 - Thermal Conductivity Demo

13. heat capacity 4B10.10
14.  4B10.30 heat capacity- melt wax
15. leslie’e cube
16. radiation – IR, light bulbs(6B40.10), spectrum vs temp 6B40.55

17. greenhouse effect 6D50.45
L-20
Monday October 11, Wednesday March 9, 2005, Monday October 17, 2005
· greenhouse effect 6D50.45 
· heat capacity 4B10.10
· 4B10.30 heat capacity- melt wax
· 14B60.10 - Work Into Heat – Lead Shot
· 4B60.55 - Frictional Heating 
· 4B70.10 - Fire Syringe 
· 4C30.10 - Reduced Pressure Boiling
· 4C31.21 - Freezing Water - Reduced Pressure
· 4C33.31 - Pressure Cooker
· gas thermometer
· 4F30.10 - Stirling Engine 
· 4F30.20 - Steam Engine
· bicycle tire pump
· orange and white ping pong balls
· piezo popper
· 4B60.14  smashing spheres
· 4F30.52 internal combustion engine model
VIBRATIONS AND WAVES

L-21 Vibration and Waves
Wed Oct 13, Monday March 21, 2005, Wed. October 19, 2005
1. simple pendulum 3A10.10

2. large pendulum 1M40.10

3. air track with hoop spring

4. mass hanging from springs

5. various springs – overstretch one of them 
6. an hourglass and large beaker to fill with water from hose in sink 
7. Tacoma narrows movie
8. torsional oscillator
9. Barton’s pendulae
L-22
Friday October 15, 2004, Wednesday March 23, 2005, Fr. Oct 21. 2005
· pendulum (small one) with different length strings
· mass hanging from a spring with the ruler to measure extension.

1. air track with big hoop spring with two different mass cars in 4:1 mass ratio

2. various springs including one that can be destroyed

3. 3A60.30  Pasco oscillator

4. 3B70.10 tuning fork resonance

5. 3D40.55 shattering the beaker

6. 3A60.50 resonance gyro, resonance reeds

7. the wave movie – people wave

8. dominoes

9. strings and springs hung on wall

10. hanging slinky demo  - the new one

11. the wave machine
12. doorbell in vacuum

13. ultrasonic bars
L-23
Monday October 18,Friday March 25, 2005/Monday March 28 2005, Mon Oct. 24, 2005
1. Moire transparencies 3B50.40

2. interference of sound  3B50.40, 3B55.32

3. Doppler 3B40.10

· organ pipes        3B30.50 - Sound in Helium and CO2
· long string and spring on the wall 

· wave machine 

· 3B20.10 - Hanging Slinky 

· 3B20.30 - Waves - Longitudinal Waves - PASCO model 

· 3B22.11 - Standing Waves in a String - Melde's Experiment 

· 3B22.30 - Wave Demo - Wave Machine (just one will do) 

· large speaker with sine wave generator and amplifier 

· organ pipes 

· ultrasonic bars 

· helium to breathe and sound funny 

· Doppler effect 

· string instrument with the 2 strings and bow 

ELECTRICITY AND MAGNETISM
L-24
Wed. Oct. 20, Monday March 28, 2005, Fri Oct 28, 2005
· Charge and discharge the big capacitor
·  pith balls, rod and fur, rod and silk etc  
·  attract water with charged rod
·  van de graff
· 5B10.25 Pie plates on van de graff

· 5A40.30 2 by 4 deflection
· electroscopes – big and little ones

· jacob’s ladder

L-25
Fri Oct 22, Wednesday March 30, 2005, Monday Oct 31, 2005
1. van de Graff

2. 5B20.20 Faraday ice bucket

3. electroscopes

4. faraday cage

5. Radio 5B20.35

6. capacitor discharge

7. wimhurst generator 

8. winhurst generator motor  5A50.52

9. lemon battery

10. human battery

11. gencon generator with capacitor and light bulb
1) conductivity of water 5D30.10
2) gas discharge tubes
3) burn a resistor

Monday October 25           Friday April1, 2005
4) fuse wire

5) arching of two electodes

6) electrical resistance demo 5D10.20

7) ohms law 5F10.10
8) cook a pickle
5D10.40 - Resistor Model - Random Walk

Wed Oct 27
Monday April 4, 2005
*  burn a resistor
    * fuse wire
    * arching of two electrodes
    * ohms law 5F20.50
    * cook a pickle
     * temperature dependence of resistance – resistor in LN
    * 5D10.40 <http://faraday.physics.uiowa.edu/em/5D10.40.htm> -
      Resistor Model - Random Walk
    * blinking whirligig 5L30.20
    * circuit breaker and watt meter  5L40.10
    * DC vs AC 5L40.20
    * hand cranked generator with light bulb and on scope
    * household circuits 
5F15.20 - Hot Dog Cooker
· transformer demo
Wed April 6, Monday Nov 14, 2005
6) permanent magnets 

11) iron filings on overhead
7) loadstone

8) iron filings, coil and compass  5H25.10

9) pick up nails with electromagnet

10) oersted effect 5H10.30
Friday October 29
1) loadstone, various permanent magnets

2) iron filings on overhead

3) DC motor on overhead

4) torque on coil

5) forces between wires

6) jumping wire

7) pick up nails with electromagnets

8) deflect compass with coil 
9) four magnet diamagnetic levitation  6G30.05

10) deflection of e beam with magnet

11) Curie point 5G50.10

12) Gauss rifle 5G10.18

13) 5G20.70 – Electromagnet

14) 5H25.25 - Magnetic Suction

15) 5H30.50 - Magnetohydrodynamic Generator
Monday/Wed  Nov 1/3
Friday April 8, 2005, L 29 W 11/16/05
· 5K10.20 - Faraday's Laws - Induced Currents
· 5K10.21 - Induced Currents using Two Coils - Audio Transformer 
· 5K10.25 - Electromagnetic Induction Demo - Coil and Light Bulb 
· 5K20.10 - Magnetic and Electromagnetic Damping 
· 5K20.24? - Lenz's Law - Plates and Magnets 
· 5K20.25 - Lenz's Law - Tubes and Magnets 
· 5K20.30 - Lenz's Law - Jumping Rings 
· 5K20.39? - Eddy Current Levitator 
· 5K30.20 - Transformer Demo 
· 5K10.65 - Earth Inductor - Jumping Rope
Friday Nov 5
Friday April 15, 2005
· 5B10.40 - electric field lines (I just want the point charges)

· 5H15.10- magnetic field lines (iron filings) just the straight wire)
· 5N10.55 - Electromagnetic Radiation - Microwave with lights and marshmallows

· 5N10.56 - Electromagnetic Radiation - Microwave Oven - Standing Waves 

· 5N10.60 - Electromagnetic Radiation - Radio Transmitter  - ref. Optics

LIGHT AND OPTICS
Monday Nov 8
Monday April 18, 2005, Friday Nov 18, 2005

speed of light 6A01.10

speed of light –microwave and marshmallows 6A01.39

BB optics

Laser and Tank  6A42.20

color box 6F10.20

distortion due to atmospheric scattering 6A40.10

rainbow- water 6A40.10

fiber optics
pencil in block 6A40.11

Friday November 12 /// Wed April 20, 2005
blackboard optics

pencil in block 6A40.11

rainbow 6A40.10

distortion due to atmospheric scattering 6A40.10

image of a light bulb 6A20.30

6A20.40 Refraction - Variable Index of Refraction - Sugar Water
6A20.45 Mirrors - Parallel Mirrors and Infinite Images
6A42.45  broken rod
1)        water tank with laser
2)      Blackboard optics
3)      fiber optics
4)      rainbow
5)      atmospheric scattering
6)      pencil in the block
7)      image of a light bulb 6A20.30
8)      6A40.30 index of  Refraction - Wesson erl
9)      6A20.45 Mirrors - convex, concave store mirrors, etc
10)     6A42.45  broken rod
11)     6A10.35 - large corner cube reflector
12)     6a10.39 - Up periscope
14)     6A44.45 total internal reflection - water stream
· blackboard optics 

· pencil in block 6A40.11 

· rainbow 6A40.10 

· distortion due to atmospheric scattering 6F40.10 

· image of a light bulb 6A20.30 

· 6A20.45 Mirrors - Parallel Mirrors and Infinite Images 

· 6A42.45  broken rod 

· water tank with laser 

· 6A40.30 index of  Refraction - Wesson erl 

· 6A20.45 Mirrors - convex, concave store mirrors, etc 

· 6A42.45  broken rod 

· 6A10.31 - large corner cube reflector 

· 6A10.39 - Up periscope 

Monday Nov. 15<<<<<<<>>>>>>>>>Friday April 22, 2005
blackboard optics – lenses

thin lenses  6A60.31, 6A60.32

magnifying lens

camera 6A70.30

human eye 6J10.10

astigmatism 6J10.50

Wed. Nov 17
Monday April 25, 2005
polarization 6H10.10, 6H35.50
two slit 6D10.10
adjustable slit 6C10.15
mesh diffraction 6D20.50
Arago’s spot 6C20.10
Pinhole diffraction 6C20.30
good diffraction grating with HeNe

thin film interference  6D30.20

6H20.10 - Polarization - Brewster's Angle

6H35.50 - Polarization - Stress on Plastic and Glass

MODERN PHYSICS

Monday 11/29  29:006 

Wednesday April 26, 2005
Friday December 2, 2005
· 7A10.30 - Photoelectric Effect Demo 

· 7A10.32 - Photoelectric Effect Stopping Potential 

· 7A10.42 - Photoelectric Relay

· 7B10.10 - Spectral Lines/Spectroscopy - Emission Lines 

· 7B10.11 - Spectral Lines/Spectroscopy - Gas Discharge 

· 7B10.20 - Spectral Lines/Spectroscopy - Mercury Emission Lines

· 7B11.15 - Spectral Lines/Spectroscopy - Sodium Absorption

· 9B62.34 - Wavelengths of a He-Ne Laser  

· 9B62.35 - Laser Demos

· 7A60.10 - Crystal Structure using Electron Diffraction

· x-ray tube

· x-rays of various bones of unidentified people

Wed December 1
Friday April 27, 2005
7B11.15 - Spectral Lines/Spectroscopy - Sodium Absorption

7B10.11 - Spectral Lines/Spectroscopy - Gas Discharge

9B62.34 - Wavelengths of a He-Ne Laser  

9B62.35 - Laser Demos

7B20.33 - ESR - Electron Spin

5H25.25 - Magnetic Suction

Fri Dec 3
Monday May 1, 2005
· 7D10.10 - Radioactivity Demo 
· 7D10.12 - Fiesta Ware Plate 
· 7D10.13 - Radioactive VS. Irradiated Salt 
· 7D10.17 - Isotopes 
· 7D10.20 - Half Life - Isotope Generator 
· 7D10.25 - Radioactivity of Dust - Radon 
· 7D10.41 - Radioactive Decay Model 
· 7D10.55 - Half Life - Coin Toss 
· 7D10.63? - Peak Radioactivity of Cs-137 and Co-60 
· 7D10.80 - Cosmic Rays
· 7D30.30 - Magnetic Deflection of Beta Particles
· 7D30.11 - Geiger - Muller Tubes 
· 7D30.30 - Magnetic Deflection of Beta Particles 
· 7D30.45 - Smoke Detector 
· 7D30.46? - Fluorescent Lights - Radioactive Starter Ballasts 
· 7D30.60 - Cloud Chamber
Mon Dec 6
· 7D 20.10  Mouse Trap chain reaction
· 7D000.xx 10 MT H bomb
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