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Quantifying Charge - Review

Symbol Unit

Charge for one electron = 1.602176634 x 10"° C

Elementary Charge

How many electrons per Coulomb?

Voltage Current Resistance Power




IB Physics Data Booklet

Voltage

Fundamental constants

Current

Quantity Symbol Approximate value

Acceleration of free fall g 9.8ms~ (Earth’s surface)

Gravitational constant G 6.67 x10 ""Nm?kg?

Avogadro constant N, 6.02x10% mol '

Gas constant R 8.31JK 'mol "

Boltzmann constant kg 1.38x10 2 JK™'

Stefan—Boltzmann constant o 5.67x10°*Wm?K™

Coulomb constant k 8.99x10°Nm?C?

Permittivity of free space £ 8.85x10"” C°N'm™

Permeability of free space Ho 47 x10 " TmA™

Speed of light in vacuum c 3.00x10°ms™

Planck constant h 6.63x10™* Js

Elementary charge e 1.60x10°C
Resistance Power




Current

The rate at which charges move through a conductor

Symbol Unit

— Current is defined as the
A t direction of positive flow
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Voltage Current Resistance Power
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B.5 Current and circuits I_f_\x_q
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Series circuits Parallel circuits
I=I1=12=... I=I1+12+...
V=V1+V2+... V=V1=V2=...
1 1 1
R.=R,+R, +... E—E+R—2+...
e=I(R+r)

Voltage Current Resistance Power




N
Amperes?

Unit for Charge Coulomb [C]

Unit for Current Ampere [A]

1A=

Voltage Current Resistance Power




How many electrons flow past a given point in a wire
after 7 seconds when the current is 3.5 A?

Elementary Charge = 1.6 x 1019 C
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Voltage Current Resistance Power




Current

Why do the electrons flow instead of
protons or neutrons?
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Voltage Current Resistance Power



https://www.google.com/search?q=electron+drift&espv=2&biw=1280&bih=894&source=lnms&tbm=isch&sa=X&ved=0ahUKEwiYhKak86PRAhVH9YMKHXWTB6EQ_AUIBygC#q=electron+drift&tbm=isch&tbs=itp:animated&imgrc=9CkYWNg3UpZn0M%3A

Remember back...

Energy can be added or removed through work

Initial Energy % Final Energy
2500 ]
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Resistance Power

Current

Voltage




Potential Difference

Potential difference is defined as the work done (energy
transferred) Wwhen one unit of positive charge g
moves between two points along the path of the current

Symbol Unit

Current Resistance
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B.5 Current and circuits

Voltage
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Series circuits Parallel circuits
I=1L=1,=.. I=I+1,+..
V=V+V,+.. V=V,=V,=..
1 1 1
R.=R,+R, +... E—E+R—2+...
e=I(R+r)
Current Resistance

Note:
W represents “Work"...

...but work provides
energy so if you have
an energy in J, you can
use it here as well

Power
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= Try This...

A fully charged cell phone battery stores 27 kJ of energy. During recharging, a
current of 1.5 A flows through the battery at a potential difference of 5.0 V. If the
battery starts out completely drained, and the process is 100% efficient calculate...

a. the total amount of charge that flows through the battery during recharging

b. the time needed to fully recharge the battery

Voltage Current Resistance Power




Remember Power?

Symbol Unit

A.3 Work, energy and power W

W =Fscos# V —_—

| =— —> W =Vqg— W =VIAt

E, = %m\ar2 “om q
AE, = mgAh
E, =%kAx2 A q

AW I = — =) A — IAt
P=——=Fv At q

_ useful work out _ useful power out

total work in ~ total power in
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Voltage Current Resistance Power
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Series circuits Parallel circuits
I=I1=12=... I=I1+12+...
V=V1+V2+... V=V1=V2=...
1 1 1
R.=R,+R, +... E—E+R—2+...
e=I(R+r)

Voltage Current Resistance Power




A blender runs on 5 amps of
current on a 120 V. How much
power is it drawing?

N
Calculating Power

Voltage Current Resistance Power




Different Devices... Different Power

Common Appliances What do

Blender 300-1000 you notice?
Microwave 1000-2000
Waffle Iron 800-1500
Toaster 800-1500
Hair Dryer 1000-1875
TV 32" LED/LCD 50
TV 42" Plasma 240
Blu-Ray or DVD Player 15

Video Game Console

(Xbox / PS4 / Wii) Ee

Current Resistance



Resistance

How difficult it is for electrons to flow

Symbol Unit

Which one has more resistance for water flow?

Current Resistance



Conductors and Insulators

Conductors have a resistance

Insulators have a resistance

Current Resistance



Electrical Properties

Symbo

Voltage Potential Difference

The rate at which the

Current charges move through wire

How hard it is for current to

Resistance flow through a conductor
Energy dissipated per
Power second
Voltage Current Resistance Power




How are they Related?

() Voltage
Q Current

DURACELL

ALKALINE BATTERY

() Resistance
Q Current

Voltage Current Resistance



How are they Related?
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Current Resistance
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Series circuits Parallel circuits
I=I=1I,=.. I=L+1,+..
V=V+V,+.. V=V,=V,=..
1 1 1
R.=R,+R, +... E—E+R—2+...
e=I(R+r)
Voltage Current Resistance Power




| What is the voltage of a battery that produces a
4 current of 1.5 amps through a 3-ohm resistor?

@) | What power would a 5 Q resistor dissipate
CJ| when connected to a 120-volt power source?

Voltage Current Resistance Power
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Current Resistance
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