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Pinwheel	
  

Category:	
  	
  Physics;	
  Force	
  and	
  Motion	
  

Type:	
  Make	
  &	
  Take	
  
Rough	
  Parts	
  List:	
  

	
  
	
  
	
  

	
  

Tools	
  List:	
  

	
  

	
  

Video:	
  http://www.youtube.com/user/FresnoCSW/videos	
  

How	
  To:	
  

2	
   Pieces	
  of	
  construction	
  paper	
  
6”-­‐12”	
  	
   Dowel	
  
1	
   Straw	
  	
  
6”	
   Flexible	
  wire	
  

Scissors	
  
Elmer’s	
  glue	
  
Nail	
  

	
  

	
  

	
  
Start	
  with	
  a	
  square	
  piece	
  of	
  construction	
  paper.	
  
	
  

	
  
	
  

Fold	
  the	
  top	
  right	
  corner	
  down	
  to	
  meet	
  the	
  
bottom	
  left	
  to	
  make	
  a	
  triangle.	
  

	
  

	
  

	
  

	
  
Open	
  the	
  folded	
  paper.	
   	
   Fold	
  down	
  the	
  top	
  left	
  corner.	
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Open	
  the	
  folded	
  paper.	
  	
  Draw	
  a	
  circle	
  with	
  about	
  
an	
  inch	
  radius	
  in	
  the	
  center	
  to	
  use	
  as	
  a	
  guide.	
  

	
  
	
  

Cut	
  along	
  the	
  creases	
  up	
  to	
  the	
  circle.	
  
	
  

	
  

	
  

	
  
Cut	
  two	
  medium	
  sized	
  shapes.	
  	
  
Circles	
  and	
  squares	
  work	
  best.	
   	
  

Place	
  one	
  medium	
  sized	
  shape	
  in	
  the	
  center	
  and	
  
cover	
  it	
  with	
  glue	
  (glue	
  side	
  facing	
  up).	
  

	
  

	
  

	
  

	
  
Fold	
  in	
  every	
  other	
  triangle	
  corner.	
  Press	
  the	
  
corners	
  into	
  the	
  glue	
  on	
  the	
  center	
  piece.	
  

	
  
	
  

Hold	
  until	
  the	
  glue	
  dries.	
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Place	
  the	
  remaining	
  shape	
  in	
  the	
  center,	
  	
  
	
  glue	
  side	
  down.	
  Hold	
  to	
  set	
  the	
  glue.	
   	
  

Poke	
  a	
  hole	
  through	
  the	
  center	
  of	
  the	
  	
  
pinwheel	
  from	
  front	
  to	
  back.	
  

	
  

	
  

	
  

	
  
Place	
  flexible	
  wire	
  through	
  the	
  front;	
  insert	
  a	
  
piece	
  of	
  straw	
  into	
  the	
  middle	
  to	
  create	
  space	
  
and	
  feed	
  the	
  flexible	
  wire	
  through	
  the	
  straw	
  and	
  

out	
  the	
  back.	
  
	
  

	
  

Twist	
  the	
  front	
  of	
  the	
  wire	
  to	
  hold	
  it	
  in	
  place.	
  

	
  

	
  

	
  
Cut	
  a	
  small	
  piece	
  of	
  straw,	
  push	
  the	
  wire	
  through	
  

the	
  straw	
  and	
  then	
  twist	
  it	
  around	
  dowel.	
  	
  
Glue	
  if	
  neccesary.	
  

	
  

	
  

Blow	
  onto	
  the	
  front	
  side	
  of	
  the	
  	
  
pinwheel	
  and	
  watch	
  it	
  spin!	
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Fine	
  Points:	
  
→ When	
  attaching	
  the	
  wire	
  through	
  the	
  pinwheel	
  make	
  sure	
  the	
  wire	
  still	
  allows	
  the	
  pinwheel	
  to	
  spin	
  

freely	
  without	
  getting	
  stuck.	
  	
  
→ When	
  cutting	
  the	
  shape	
  of	
  the	
  pinwheel,	
  do	
  not	
  cut	
  too	
  far	
  to	
  the	
  center.	
  
→ Try	
  making	
  larger	
  and	
  smaller	
  pinwheels	
  with	
  different	
  sizes	
  of	
  paper.	
  	
  	
  

Concepts	
  Involved:	
  	
  
• Kinetic	
  energy	
  is	
  the	
  energy	
  of	
  motion.	
  It	
  is	
  the	
  form	
  of	
  energy	
  that	
  is	
  actively	
  performing	
  work.	
  
• Mechanical	
  energy	
  is	
  the	
  movement	
  of	
  machine	
  parts.	
  
• Electricity	
  is	
  the	
  flow	
  of	
  electrical	
  charges.	
  	
  It	
  is	
  a	
  form	
  of	
  energy	
  especially	
  useful	
  for	
  day	
  to	
  day	
  

life.	
  	
  	
  

Focus	
  Questions:	
  
1. How	
  could	
  you	
  make	
  this	
  pinwheel	
  generate	
  electricity?	
  
2. Would	
  a	
  bigger	
  pinwheel	
  produce	
  more	
  energy?	
  
3. What	
  are	
  the	
  limits	
  to	
  how	
  big	
  a	
  pinwheel	
  can	
  be?	
  	
  	
  

Elaboration:	
  
When	
  the	
  pinwheel	
  is	
  stationary,	
  it	
  has	
  no	
  energy.	
  As	
  the	
  blades	
  of	
  the	
  pinwheel	
  turn,	
  it	
  demonstrates	
  
kinetic	
  energy.	
  	
  A	
  pinwheel	
  can	
  be	
  referred	
  to	
  as	
  a	
  simple	
  turbine.	
  A	
  moving	
  current,	
  such	
  as	
  air,	
  steam,	
  or	
  
water,	
  can	
  turn	
  a	
  turbine	
  and	
  change	
  the	
  linear	
  motion	
  of	
  the	
  current	
  into	
  rotational	
  motion.	
  	
  This	
  motion	
  
can	
  then	
  be	
  used	
  or	
  just	
  enjoyed	
  in	
  this	
  case.	
  	
  	
  
	
  
The	
  pinwheel	
  is	
  set	
  into	
  motion	
  by	
  wind	
  energy.	
  	
  Wind	
  is	
  caused	
  by	
  the	
  earth	
  getting	
  different	
  amounts	
  of	
  
heat	
  from	
  the	
  sun	
  in	
  different	
  places.	
  	
  The	
  sun’s	
  angle	
  is	
  different	
  in	
  different	
  places	
  on	
  earth	
  and	
  different	
  
times	
  of	
  the	
  day,	
  and	
  clouds	
  and	
  ground	
  cover	
  also	
  affect	
  the	
  amount	
  of	
  heat	
  received.	
  	
  Mostly	
  air	
  is	
  not	
  
warmed	
  directly	
  by	
  the	
  sun,	
  because	
  air	
  is	
  transparent,	
  but	
  the	
  ground	
  warms	
  the	
  air	
  near	
  to	
  the	
  ground.	
  	
  
Warm	
  air	
  then	
  rises	
  and	
  cooler	
  air	
  comes	
  in	
  from	
  the	
  side	
  to	
  take	
  its	
  place.	
  	
  	
  This	
  process	
  is	
  happening	
  
everywhere	
  all	
  the	
  time	
  with	
  giant	
  areas	
  of	
  pressure	
  building	
  and	
  dissipating.	
  	
  This	
  is	
  wind.	
  	
  
	
  
As	
  you	
  can	
  see	
  from	
  this	
  description,	
  wind	
  energy	
  actually	
  comes	
  from	
  the	
  sun.	
  	
  It	
  is	
  free	
  and	
  abundant	
  
and	
  will	
  only	
  end	
  when	
  the	
  sun	
  expires,	
  which	
  will	
  not	
  happen	
  for	
  another	
  several	
  billion	
  years.	
  	
  Many	
  
places	
  with	
  regular	
  high	
  winds	
  are	
  taking	
  advantage	
  of	
  free	
  wind	
  power.	
  	
  	
  
	
  
The	
  kinetic	
  energy	
  of	
  the	
  wind	
  can	
  be	
  changed	
  into	
  other	
  forms	
  of	
  energy,	
  either	
  mechanical	
  energy	
  or	
  
electrical	
  energy.	
  Think	
  of	
  a	
  sailboat;	
  wind	
  pushes	
  against	
  the	
  sail,	
  which	
  in	
  turn	
  pushes	
  the	
  boat	
  through	
  
the	
  water.	
  Farmers	
  have	
  been	
  using	
  wind	
  energy	
  for	
  many	
  years	
  to	
  pump	
  water	
  from	
  wells	
  using	
  
windmills.	
  Wind	
  is	
  also	
  used	
  to	
  turn	
  large	
  grinding	
  stones	
  to	
  grind	
  wheat	
  or	
  corn.	
  Today,	
  wind	
  can	
  be	
  
used	
  to	
  make	
  electricity.	
  Wind	
  currents	
  spin	
  the	
  blades	
  on	
  a	
  wind	
  turbine	
  just	
  like	
  it	
  does	
  the	
  blades	
  of	
  
the	
  toy	
  pinwheel.	
  The	
  energy	
  collected	
  by	
  the	
  wind	
  turbine	
  turns	
  a	
  generator	
  that	
  makes	
  electricity.	
  
	
  

Links	
  to	
  k-­‐12	
  CA	
  Content	
  Standards:	
  
	
  
Grades	
  k-­‐8	
  Standard	
  Set	
  Investigation	
  and	
  Experimentation:	
  
Scientific	
  progress	
  is	
  made	
  by	
  asking	
  meaningful	
  questions	
  and	
  conducting	
  careful	
  investigations.	
  	
  As	
  a	
  
basis	
  for	
  understanding	
  this	
  concept	
  and	
  addressing	
  the	
  content	
  in	
  the	
  other	
  strands,	
  students	
  should	
  
develop	
  their	
  own	
  questions	
  and	
  perform	
  investigations.	
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Grades	
  k-­‐12	
  Mathematical	
  Reasoning:	
  
1.0	
  Students	
  make	
  decisions	
  about	
  how	
  to	
  approach	
  problems:	
  
1.1 Analyze	
  problems	
  by	
  identifying	
  relationships,	
  distinguishing	
  relevant	
  from	
  irrelevant	
  information,	
  

sequencing	
  and	
  prioritizing	
  information,	
  and	
  observing	
  patterns.	
  
1.2 Determine	
  when	
  and	
  how	
  to	
  break	
  a	
  problem	
  into	
  simpler	
  parts.	
  	
  
	
  
2.0	
  Students	
  use	
  strategies,	
  skills,	
  and	
  concepts	
  in	
  finding	
  solutions:	
  
1.1 Use	
  estimation	
  to	
  verify	
  the	
  reasonableness	
  of	
  calculated	
  results.	
  
1.2 2.2	
  Apply	
  strategies	
  and	
  results	
  from	
  simpler	
  problems	
  to	
  more	
  complex	
  problems.	
  
1.3 Use	
  a	
  variety	
  of	
  methods,	
  such	
  as	
  words,	
  numbers,	
  symbols,	
  charts,	
  graphs,	
  tables,	
  diagrams,	
  and	
  

models,	
  to	
  explain	
  mathematical	
  reasoning.	
  
2.5	
  Indicate	
  the	
  relative	
  advantages	
  of	
  exact	
  and	
  approximate	
  solutions	
  to	
  problems	
  	
  
	
  	
  	
  	
  	
  	
  	
  and	
  give	
  answers	
  to	
  a	
  specified	
  degree	
  of	
  accuracy.	
  
	
  
3.0	
  Students	
  move	
  beyond	
  a	
  particular	
  problem	
  by	
  generalizing	
  to	
  other	
  situations:	
  	
  
3.1	
  Evaluate	
  the	
  reasonableness	
  of	
  the	
  solution	
  in	
  the	
  context	
  of	
  the	
  original	
  	
  
	
  	
  	
  	
  	
  	
  	
  situation.	
  
3.2	
  Note	
  the	
  method	
  of	
  deriving	
  the	
  solution	
  and	
  demonstrate	
  a	
  conceptual	
  	
  
	
  	
  	
  	
  	
  	
  	
  understanding	
  of	
  the	
  derivation	
  by	
  solving	
  similar	
  problems.	
  
3.3	
  Develop	
  generalizations	
  of	
  the	
  results	
  obtained	
  and	
  apply	
  them	
  in	
  other	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  circumstances.	
  
	
  
	
  


