[bookmark: _GoBack]Unit 7 TEST (Study Guide)
1. Understand the difference between Electrostatic vs. Gravitational Forces:   [image: Image result for electrostatic and gravitational force]   [image: Image result for series vs parallel circuit]                                                   
2. Charge is Quantized, n must always be an integer never a decimal. 
  [image: Image result for charge is quantized]     [image: Image result for charge is quantized]
3. Conservation of Charge:
   [image: Image result for "law of conservation of charge]    [image: Image result for conservation of charge]

4. Coulomb’s Law:
[image: Image result for coulomb's law properties]   [image: Image result for coulomb's law proportionality]


5. Understand the difference between series and parallel circuits:
 [image: Image result for series vs parallel circuit] [image: Image result for series vs parallel circuit] [image: Image result for brightness series vs parallel]
6. Series vs Parallel formulas: ***MOST IMPORTANT***
 [image: 653]    [image: Image result for voltage current resistance chart]
7. Ammeter vs Voltmeter:
[image: Image result for ammeter vs voltmeter]      [image: Image result for ammeter vs voltmeter]

8. Understand Ohm’s Law: 
[image: Image result for ohms law powerpoint]   [image: Image result for ohms law powerpoint] [image: Image result for ohms law powerpoint]
9. Understand Ohmic Resistors, also understand how to linearize a graph check last picture.

[image: Image result for "ohm's law" powerpoint] [image: Image result for ohmic resistance and non ohmic resistance]  [image: Image result for ohmic resistance and non ohmic resistance]
10. Understand what is going on in this chart in details (what type of circuit is graph 1 ?):
[image: Image result for voltage current resistance chart]   [image: Image result for V=IR table parallel]

11. Understand the relationship between Voltage, Current, Resistance & Power:
[image: Image result for resistance voltage and current]                  [image: Image result for resistance voltage and current] 

12. Power and its relationship with Brightness (More Power => More Brightness):
 [image: Image result for power=w/t=e/t]  [image: Image result for brightness series vs parallel]    [image: Image result for voltage current resistance chart]
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Quantization of Electric
Charges

® The electric charge, g, is said to be quantized
¢ gis the standard symbol used for charge as a variable
® Electric charge exists as discrete packets
* g=x*Ne
* Nis an integer
* eis the fundamental unit of charge
*le|=1.6x10°C
* Electron: g = -e
* Proton: g = +e




image4.jpeg
Smallest possible amount of charge:

1 extra electron: q =-1.60 x 10'* C
1 missing electron: g = +1.60 x 10° C

e
=e
= elementary

charge
For any charge g:

bl 4
q = ne , where n = £1, 2, 13, etc...

Charge is quantized
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Conservation of charge

State and apply the law of
conservation of charge.

duster

polythene
Before rubbing B e s e o ——+—+=- | After rubbing

The law of conservation of charge states

One of the fundamental laws of Physics is that charge can never be
created or destroyed. Charge is always conserved in any reaction. A
simple example of this is the rubbing of a polythene strip with a duster.
Initially the strip and the dusted were uncharged but after rubbing the strip
gains a net negative charge and the duster gains an equal amount of
positive charge — the total charge in the process has been conserved.
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Net charge = -2

Net charge = -2
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Consider two charged objects so tiny that you can model them as point particles.
These objects have charges qi and gz
They are separated by a distance r

R f—r— &

The magnitude of the electric force between a1 and azs expressed by the equation:

1 Coulomb'’s constant (k) the
= k7 proportionality constant in Coulomb’s
law; k = 8.99 X 10° N-m?/C?
This equation represents Coulomb's Law.
Coulomb’s Law

The force between two point charges is inversely proportional to the
square of the distance between the charges and directly proportional to
the product of the charges.
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double the distance, force drops to 114
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double each charge
force increases by factor of 4
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Bulbs in series vs
Bulbs in parallel

Arrangement of bulbs in:

Points for
comparison Series Parallel
Number of Only one path; 2 or more paths;
paths for the current passes through current splits up and

electric current

components one after another

passes through each branch
at the same time;
paths are independent
of each other

Brightness
of bulbs

Dimmer

Brighter

If one bulb is
removed or
damaged

Electric current cannot flow
through the circuit, the
remaining bulb will not light up

Electric current can still flow
through the other path and the
other bulb still lights up

Application

Used in the connection of
circuits in the houses; twinkling
lights, bumper cars in fun fairs
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Differences

Differences

Series Circuit Parallel Circuit

+ one pathway *two or more pathways

= current same anywhere Siiites,

in the circuit

« current splits- passes
through pathways
-adds up again

« voltage shared in ratio
to resistance

converts electrical
energy to light,
heat, sound etc

* voltage across each
pathway equals
supply voltage
+ total resistance less
than the least resistance
- current drawn is less
-battery life short
* one bulb fuses,
the others still go

* resistance adds up
- draws less current
-battery lasts longer

« one bulb fuses,
circuit incomplete

* Brightness of bulbs less
because P = IV « Brightness of bulbs

more
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Series vs. Parallel Circuits

One complete path

Voltage drops may
differ for each
component

Current the same for
each component

Adding resistors
increases resistance
(Reotal = Ry +Ry +R5 ...)
Current stops w/ any
break

Two or more complete
paths

Voltage drop for each
branch is the same

Current for each branch
may differ

Adding resistors reduces
resistance 1/Ry., = 1/R;
+1/R, +1/R; ... or Riga= (R4
XRy)/(R;+R;)

Break in one branch has
no effect on others
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Series Parallel
schematic diagram vy vy m
current 1211212213... I:IJ+12+I3...

= same for each resistor

= sum of currents

potential difference

AV = /\V] + /\V2+ /\V3
= sum of potential differences

AV=AV;=AV,=AV3...
= same for each resistor

equivalent resistance

Req=R1+R2+R3...

= sum of individual resistances

1111
Ry R Ry Ry

= reciprocal sum of resistances
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Parallel Circuit

10v

Currentthrough
each resistor

Is the same through every resistor

Varies depending on the resistor

Voltage through
each component

Varies depending on the resistor

Is the same through every resistor branch

Formula to calculate
total resistance

+Ry

€.X

»
=
g
&

Total Resistance
through the circuit

Higher than in parallel

Lower than in series

What happens
when one resistor
fails?

Allthe others go out

The rest still work
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‘An ammeter is placed in series.
‘with the circuit element of interest,
and it measures the current through
the element with minimal change

in that current.

Avoltmeter is connected in
parallel to measure the voltage

1

|4 change across a circut element
= its resistance s very high,o it
I diverts a minimal amount of

current away from the intended
path through the circuit element.
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Ammeter

®
Battery ; Lamp .Io Voltmeter
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)
Ohm'’s Law
* Ohms law says that the Current
running through a circuit is

controlled by the Voltage and the
Resistance.

*V=IxR .
o=t

R
op=t

1
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Ohm’s Law

« A mathematical formula typically expressed as,

(Read as “current equals voltage divided by resistance.”)

+ This formula can be rearranged in two more ways:

4
V=IR and R:7

o T s, 13 A e
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D e
science -

20.4 Ohm'’s Law

»The current in a circuit depends on
voltage and resistance.

»Ohm’s law relates current, voltage,
and resistance with one formula.

OHM'S LAW

Voltage (volts, V)
s

Current (amps, A)
— Resistance (ohms, ©)
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Conclusion
+ Ohmic resistors obey Ohm’s Law linearly
Vi—IxR

« Resistance is affected by temperature. The
resistance of a conductor increases as its
temperature increases.

« Light bulbs do not obey Ohm'’s Law linearly
— As their temperature increases, the power dissipated

by the bulb increases
« i.e. They are brighter when they are hotter
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Ohmic conductor and non-ohmic
conductor

* Conductors that obey Ohm'’s Law are called ohmic
conductors.
* Conductors that do not obey Ohm’s Law are called

©Ohmic conductor

Non-Ohmic
conductor

LL





image21.jpeg
(a) Ohmic material

The current is directly
« proportional to the
potential difference.

The resistance is
1

slope

AV

Coppight © 2004 Psrscn Eiecaion . pubihing 2 AGicn Woskey
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VIRP Table

v 1 R P
R1 av [ 0.002a [200002 |[ 0.008w
R2 av [ 0.002a [200002 |[ 0.008w
R3 av [ 0.002a [200002 |[ 0.008w
Total 12v [ 0.002a [[60000 [ 0.024w
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Regents Physics
March 6, 2014

Parallel Circuits Lab

Agenda
1. Parallel Circult Review ] Assignments
2. Parallel Gircuifs Lab
3.WS: Gircuit Analysis

1. Video: Voltmeters & Ammeters 3/6
2. Video: Parallel Circuits 3/7
uits Exam: 3/12

Complete the VIRP table knowing the total
power dissipated in the circuit is 48 Watts.

TV 1 R [P
R iz |z |¢é |27
B iz || |1z | Iz
B liz[ 1 ]r |z

T/ |1z 3 | %
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P=power — [ . V=voltage
2

I=current R =resistance
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Known
Values

Resistance | Current Voltage

(R) m ()

Eue = V=R

V.
T
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6.3 Power

What is power?
Power is defined s the rate of work done or rate of
energy conversion.

pW_E
t

where P=power
W =work done (inJ)
E=energy converted (in J) and
t=time taken (ins)

o 2006201 skl Crndh e () .4
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Compare the Circuits
Parallel Circuit

Brighter bulbs

Higher votage across each bub

Larger current pass through each
bulp
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W

Power. P=—
At

P=VI

Tfthe device obeys Ohm’s law, the electric power can also be given with
two addiional formulas

p=TR

=
®
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Pursics % ELECTRICITY * XVi % The Electrostatic Force

Electrostatic Force vs. Gravitational Force

m
F=G™hk

Electrostatic Force Gravitational Force

F cleclmslauc force F gmvllaucnal force
q m
r r tance between centers of mass
k G | constant

mikg?
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Electrical vs. Gravitational Forces

k=899 x 10° N-m%/C?

G =6.67 x 10" N-m?/kg?

The similarities:
Both equations have same form.
Both equations show an inverse
square relationship between
force and separation distance.
both equations show that the
force is proportional to the
productof the quantity that
causes the force
Both electrical force and
gravitational force are non-
contact forces.

The difference:

m Coulomb's law constant (k) is
significantly greater than
Newton's universal gravitation
constant (G). Subsequently the
force between charges —
electric force - are significantly
stronger than the force
between masses — gravitational
force.

m Gravitational forces are only
attractive; electrical forces can
be either attractive or
repulsive





