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Chapter 5: Current and Resistance = dagally i

5.1 lectric Current - JuySJl

5.2 Current Density - bl &S

Required: Definition of current density and equations (5.3) and (5.4) p: 119 1o 5.3=54 OWolaally sl 58S Loy :oglaal

For Enrichment: The remaining part of the section = aull s Jdall g ional 1y}

5.3 Resistivity and Resistance - daglaally dus il daglial

(For Enrichment; Size Convention for Wires = Resistor Codes - Temperature Dependence and Superconductivity-Microscopic Basis of Conduction in Solids p; 123-125
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5.4 Electromotive Force and Oh's L= g 3 syl 4l gl

5.5 Resistors in Series = Jlga! o Claglaall Juegi (For Enrichment; Reslstor with a Nonconstant Cross Section p:120-130 12 Cub g6 (p0y6 alaa g3 pgld : )
5,6 Resistors in Parallel - 51yl e Clagliall oy

5.7 Energy and Power in Electric Circuits - &byl gl J bydly &)

(For Enrichment: High-Voltage Direct Current Power Transmission p: 135-137 10 Wl J1 yakasall il ps il Ji ;1)

5.8 Diodes: One-Way Streets in Circuits (For Enrichment- ) ' :
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The random movement of electrons in a conductor does not represent a current.
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Because it moves randomly in all directions, so the result of its random movement is zero



What does an electric circuit consist of?
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(a)

The electrical circuit consists of

A battery provides a voltage difference to

the circuit

A light bulb converts electrical energy into

light energy connecting wires

(k)

A switch that controls the closing and

opening of a circuit
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How many electrons does it take to make 1.00 C of charge?
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Conventional current and electronic current: . uJJJ:‘SN‘ bl u;j.b.‘a\j\ Ll
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It is known as positive current and is a current that flows from the positive terminal to
the negative terminal outside the battery
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electric current :

It is the total charge passing through a specific point in a specific time divided by this time
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Remedial current: It is a current flowing from the positive terminal to the negative terminal
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A wire carrying a charge of 20 Cin 2 s Calculate the electric current
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An electric current of 2A passes through. Calculate the number of
electrons passing through the conductor after 15s
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An electric current passes, the intensity changes with time. Calculate the
charge during the time period from 2s to 5s
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If the equation for charge with respect to time is
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q=t*+2t* -5t

What is the value of the electric current? [ ¢ Aogsl Ll 4ad g.m]
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i = 9(5)2 —2 = 2234
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A nurse wants to administer 80 pg of dexamethasone to the heel of an injured soccer
plaver. If she uses an iontophoresis device that applies a current of 0.14 mA, as shown in
Figure 5.4, how long does the administration of the dose take? Assume that the instru-
ment has an application rate of 650 pg/C and thar the current flows ar a constant rare.
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650 ug - 1C =~
? 7
80 ug —?7 C e oam
T 7 0.14x1073 °
q= =0.123C

650 t = 880 s = 15 min
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Self-Test Opportunity 5.1

A typical rechargeable AA battery is
rated at 700 maAh. How long can this
battery provide a current of 100 pA ¥
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t =
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5.28 How many protons are in the beam traveling close to the speed
of light in the Tevatron at Fermilab, which is carrving 11 maA of

current around the 6.3 km circumlerence ol the main Tevatron ring?
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Required: Definition of current density and equations (5.3) and (5.4) p: 119 10 5354 OlWblaally il Q0US Loy :0glaal
For Enrichment: The remaining part of the section = audll o il ginall

Consider a current flowing in a conductor. For a perpendicular .« Jagl) e ,_;Jg.gaﬂ gl J el b Joga @ e Lo é ,53

plane through the conductor, the current per unit area flowing ) | “ | | L
through the conductor at that point {the cross-sectional area A L ot "u' ‘J"a-’l e >l a1>s ‘JS'I dﬁ“"l = J--l‘
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opposite to the direction of negative charges) crossing the plane.

The current flowing through the plane is *:GBLAI.J gl pe gdaall Ll ,Ij?_..hll s

=[]t 53 53 1-=f7.d,1
where dA s the differential area element of the perpendicular plane, as indicated in r . ' “ L
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the current per unit area flowing through the conductor at that point
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Which wire is larger, the intensity of the current is greater
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What is the unit of current density? oLl sad Al Baa g o La
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In the figure, the area of 2 is twice the area of 1. What happens to the current density?

|

What happens to the current density when the area is halved and the

current is tripled?
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