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Learning	
  Objec:ves	
  

Successful	
  comple:on	
  of	
  this	
  module	
  will	
  enable	
  
students	
  to	
  
•  Link	
  the	
  basic	
  model	
  of	
  an	
  atom	
  to	
  the	
  flow	
  of	
  
electricity	
  

•  Apply	
  the	
  defini:ons	
  of	
  Amp,	
  Volt,	
  Coulomb,	
  
Joule,	
  WaJ	
  to	
  unit	
  conversions	
  and	
  basic	
  
problems	
  involving	
  current	
  and	
  voltage	
  

•  Apply	
  Ohm’s	
  Law	
  to	
  simple	
  DC	
  circuits	
  



Defini:on	
  

Concise	
  Oxford	
  English	
  Dic:onary,	
  revised	
  10th	
  edi:on	
  

Electricity	
  is	
  a	
  form	
  of	
  energy	
  resul2ng	
  
from	
  the	
  existence	
  of	
  charged	
  par2cles	
  
(such	
  as	
  electrons	
  or	
  protons),	
  either	
  
sta2cally	
  as	
  an	
  accumula2on	
  of	
  
charge	
  or	
  dynamically	
  as	
  a	
  current.	
  
	
  



Defini:on	
  

Concise	
  Oxford	
  English	
  Dic:onary,	
  revised	
  10th	
  edi:on	
  

Electricity	
  is	
  a	
  form	
  of	
  energy	
  resul2ng	
  
from	
  the	
  existence	
  of	
  charged	
  par2cles	
  
(such	
  as	
  electrons	
  or	
  protons),	
  either	
  
sta2cally	
  as	
  an	
  accumula2on	
  of	
  
charge	
  or	
  dynamically	
  as	
  a	
  current.	
  
	
  



Defini:on	
  
Conductor:	
  
	
  A	
  conductor	
  is	
  a	
  material	
  that	
  

readily	
  allows	
  the	
  flow	
  of	
  electricity.	
  A	
  
good	
  conductor	
  has	
  a	
  high	
  numerical	
  
value	
  of	
  a	
  conduc2vity,	
  and	
  a	
  low	
  
numerical	
  value	
  of	
  resistance.	
  



Defini:on	
  
Conduc+vity:	
  
	
  All	
  materials	
  have	
  a	
  measurable	
  

property	
  called	
  electrical	
  conduc:vity	
  
that	
  indicates	
  the	
  ability	
  of	
  the	
  
material	
  to	
  either	
  allow	
  or	
  impede	
  the	
  
flow	
  of	
  electrons.	
  Materials	
  that	
  easily	
  
conduct	
  electricity	
  have	
  a	
  high	
  
conduc:vity.	
  



Defini:on	
  
Insulator:	
  
	
  An	
  insulator	
  is	
  a	
  material	
  that	
  tends	
  

to	
  impede	
  the	
  flow	
  of	
  electricity.	
  A	
  
resistor	
  has	
  a	
  low	
  numerical	
  value	
  of	
  
conduc:vity	
  and	
  high	
  numerical	
  value	
  
of	
  resistance.	
  



Defini:on	
  
Semiconductor:	
  
	
  A	
  semiconductor	
  is	
  a	
  material	
  with	
  

conduc:vity	
  between	
  that	
  of	
  a	
  
conductor	
  and	
  insulator.	
  
	
  The	
  conduc:vity	
  of	
  a	
  semiconductor	
  

can	
  be	
  changed	
  by	
  exposing	
  it	
  to	
  an	
  
electrical	
  field,	
  light,	
  mechanical	
  
pressure,	
  or	
  heat.	
  



Simplified	
  Func:onal	
  Differences	
  

Semiconductors	
  can	
  be	
  used	
  
in	
  devices	
  that	
  act	
  like	
  a	
  
switch.	
  	
  



Elements	
  

•  Pure	
  substances	
  are	
  made	
  of	
  elements.	
  
•  An	
  element	
  consists	
  of	
  atoms	
  
•  Atoms	
  have	
  a	
  nucleus	
  consis:ng	
  of	
  protons	
  
and	
  neutrons	
  

•  Electrons	
  move	
  in	
  shells	
  around	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
the	
  nucleus	
  



Elements	
  

•  Number	
  of	
  protons	
  determines	
  the	
  element	
  
•  Number	
  of	
  electrons	
  varies	
  
– State	
  of	
  electrical	
  charge	
  
–  Is	
  the	
  element	
  in	
  a	
  chemical	
  bond?	
  

•  Number	
  of	
  neutrons	
  varies	
  with	
  isotope	
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Relative atomic mass is shown with five

significant figures. For elements have no

stable nuclides, the value enclosed in brackets

indicates the mass number of the longest-lived

isotope of the element. However three such

elements (Th, Pa, and U) do have a

characteristic terrestrial isotopic composition,

and for these an atomic weight is tabulated.

COPERNICIUM



Periodic	
  Table:	
  Copper	
  



Bohr	
  Model	
  of	
  the	
  atom	
  (Cu)	
  



Electrical	
  current	
  in	
  a	
  trivial	
  circuit	
  

Battery+ –

Conductor



Electrical	
  current:	
  atomic	
  model	
  

Battery+ –



Electrical	
  Current:	
  electron	
  flow	
  

Battery+ –



Electrical	
  Current:	
  electron	
  flow	
  

Battery+ –

Electron flow:
negative to
positive



Electrical	
  Current:	
  current	
  conven:on	
  

Battery+ –

Electron flow:
negative to
positive

Current flow:
positive to
negative



How	
  many	
  electrons?	
  



How	
  many	
  electrons?	
  



Electrical	
  current:	
  poten:al	
  



Electrical	
  current:	
  electron	
  flow	
  



Electrical	
  current:	
  conven:on	
  



Defini:on:	
  Charge	
  

Elementary	
  charge	
  
1	
  electron	
  =	
  1.602	
  	
  ×	
  10–19	
  coulomb	
  

Coulomb	
  
1	
  coulomb=	
  6.24	
  	
  ×	
  1018	
  electrons	
  



Defini:on:	
  Current	
  

! 

1A = 1C
s

1 C = 6.24 "1018electrons



Defini:on:	
  Voltage	
  

! 

1V = 1 J
coulomb



Voltage	
  and	
  electrical	
  work	
  

A B
e–

If	
  the	
  voltage	
  between	
  A	
  and	
  B	
  is	
  one	
  
volt,	
  then	
  one	
  Joule	
  of	
  work	
  is	
  done	
  
when	
  6.28	
  ×	
  1018	
  electrons	
  move	
  from	
  
A	
  to	
  B.	
  



Ohm’s	
  Law	
  

V

I

R V = IR 



Ohm’s	
  Law	
  



Ohm’s	
  Law	
  



Ohm’s	
  Law	
  



Ohm’s	
  Law	
  



Example:	
  Current	
  through	
  a	
  light	
  bulb	
  

A	
  1.5	
  volt	
  AA	
  baJery	
  is	
  wired	
  to	
  a	
  light	
  bulb	
  with	
  
a	
  resistance	
  of	
  30	
  Ω.	
  
a.  Sketch	
  the	
  components.	
  
b.  Draw	
  the	
  circuit.	
  
c.  Find	
  the	
  current	
  flowing	
  through	
  the	
  light	
  

bulb.	
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  volt	
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  baJery	
  is	
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  to	
  a	
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Apply	
  Ohm’s	
  Law	
  to	
  the	
  loop	
  
	
   	
  V	
  =	
  I	
  R	
  

V	
  and	
  R	
  and	
  known,	
  so	
  solve	
  for	
  I	
  
	
   	
  	
  I	
  =	
  V/R	
  	
  	
  

Subs:tute	
  the	
  known	
  values	
  and	
  compute	
  the	
  value	
  of	
  I	
  
	
   	
  	
  	
  

	
  
where	
  1	
  A	
  =	
  1000	
  mA.	
  	
  

Example:	
  Current	
  through	
  a	
  light	
  bulb	
  

c.  Find	
  the	
  current	
  flowing	
  through	
  the	
  bulb	
  
	
  
	
  

I = 1.5V
30!

= 0.05 A = 50 mA


