The gap of square parallel plate capacitor is completely filled by an insulator
with dielectric constant k. The capacitor has sides of length a and a
distance between the plates d. The isolated capacitor holds charge Q.

» What is the change in charge on the capacitor?

* The dielectric is removed from the capacitor. What is the change in
energy stored on the capacitor?

* Whatis the change in potential across the capacitor?
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The gap of square parallel plate capacitor is completely filled by an insulator
with dielectric constant k. The capacitor has sides of length a and a
distance between the plates d. The isolated capacitor holds charge Q.

* Whatis the change in charge on the capacitor?

» The dielectric is removed from the capacitor. What is the change in
energy stored on the capacitor?

» What is the change in potential across the capacitor?

Let C, be without dielectric: C; = kCy and Cr = C,

l Qr=0;=0

The gap of square parallel plate capacitor is completely filled by an insulator
with dielectric constant k. The capacitor has sides of length a and a
distance between the plates d. The isolated capacitor holds charge Q.

* Whatis the change in charge on the capacitor?

» The dielectric is removed from the capacitor. What is the change in
energy stored on the capacitor?
What is the change in potential across the capacitor?
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The gap of square parallel plate capacitor is completely filled by an insulator
with dielectric constant k. The capacitor has sides of length a and a
distance between the plates d. The isolated capacitor holds charge Q.

» What is the change in charge on the capacitor?

* The dielectric is removed from the capacitor. What is the change in
energy stored on the capacitor?
What is the change in potential across the capacitor?
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A cylindrical wire has a diameter d and length L and is made of a metal with
a conductivity o at temperature Tj,.

* Whatis the resistance of the wire?
* Whatis the resistance of the wire at temperature T if the temperature
coefficient of resistivity is a?

A cylindrical wire has a diameter d and length L and is made of a metal with

a conductivity o at temperature Tj,.

* Whatis the resistance of the wire?

* Whatis the resistance of the wire at temperature T if the temperature
coefficient of resistivity is a?




A cylindrical wire has a diameter d and length L and is made of a metal with
a conductivity o at temperature Tj,.

* Whatis the resistance of the wire?
» What is the resistance of the wire at temperature T if the temperature
coefficient of resistivity is a?
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A wire of radius r and length L is connected across a potential difference
AV. The wire is made of a material with free electron density n.

* Whatis the current in the wire?
* Whatis the drift velocity of the free electrons in the wire?

A wire of radius r and length L is connected across a potential difference
AV. The wire is made of a material with free electron density n and

resistivity p.
* Whatis the current in the wire?
« \What is the drift velocity of the free electrons in the wire?
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A wire of radius r and length L is connected across a potential difference
AV. The wire is made of a material with free electron density n and

resistivity p.
* Whatis the current in the wire?
»  What is the drift velocity of the free electrons in the wire?
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Consider the given circuit.
* Whatis the equivalent resistance for the circuit?

* Whatis the current through R;?
* Whatis the power dissipated by R,?

Ri=30 R,=1Q

e=60v Ra=30Q
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Consider the given circuit.
* Whatis the equivalent resistance for the circuit?

* Whatis the current through R;?
* Whatis the power dissipated by R,?

Ri=30  R,=1Q

1 1 1 1

-1 -1
Rigs=|——+—] =(—=+—==] =30
123 <R12 * R3> <4n * 129)

e=60vV Ra=9Q Ry = Ryp3 + R, = 30+ 90 = 120
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Consider the given circuit.
* What is the equivalent resistance for the circuit?

* Whatis the current through R;?
* What is the power dissipated by R,?

Ri=30 R, =1Q

L E 60V _

Vi = I,Ry = (5A)(9Q) = 45V

Vi Vp—Vs  60V—45V

=60V Re=90 -
R; R 120

=1.25A
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Consider the given circuit.
* Whatis the equivalent resistance for the circuit?

* Whatis the current through R;?
* Whatis the power dissipated by R,?

Ri=30 R,=1Q

£ sV _
V, = LR, = (5A)(99) = 45V
Vs Vp—Vs 60V —45V

g=60v Re=90 ;=2

=1.25A
Rs Ry 120

P, = I2R, = (Iy — I3)?R, = (5A — 1.25A)2(1Q) = 14W
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A 12V battery with an internal resistance r = 0.5Q) is connected to a resistor
with resistance R = 5.5Q.
* Whatis the current in the circuit?

» What is the terminal voltage across the battery?
* Whatis the rate at which chemical energy is converted to electrical
energy in the battery?

R =5.50Q




A 12V battery with an internal resistance r = 0.5(Q is connected to a resistor
with resistance R = 5.5Q.
* Whatis the current in the circuit?

* Whatis the terminal voltage across the battery?
« Whatis the rate at which chemical energy is converted to electrical
energy in the battery?

R =5.50
3 12v 12v
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A 12V battery with an internal resistance r = 0.5Q is connected to a resistor

with resistance R = 5.5Q.

* Whatis the current in the circuit?

» What s the terminal voltage across the battery?

* Whatis the rate at which chemical energy is converted to electrical
energy in the battery?

R =5.50Q

3 12v 12v

I= 7" ssa+0s0 6a

=2A

Vterminal =E—-Ir=12V— (ZA)(O.SQ) =11V

A 12V battery with an internal resistance r = 0.5Q) is connected to a resistor

with resistance R = 5.5Q.

* Whatis the current in the circuit?

» What is the terminal voltage across the battery?

* Whatis the rate at which chemical energy is converted to electrical
energy in the battery?

R =5.50Q

3 12v 12v

=R+ ssa+050" 60

=2A
Vierminat = € — Ir = 12V — (24)(0.5Q) = 11V

Pe = I€ = (2A)(12V) = 24W




A pair of galvanometers are used to make a voltmeter and an ammeter.
They have an internal resistance r; and experience full deflection with a
current I;.

What resistance should be used for the series resistor in the voltmeter to
get full deflectiol voltage Vmax?

What resistance should be used for the shunt resistor in the ammeter to
get full deflection for a current Iyax?
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A pair of galvanometers are used to make a voltmeter and an ammeter.
They have an internal resistance r; and experience full deflection with a
current I;.
* What resistance should be used for the series resistor in the voltmeter to
get full deflection for a voltage Vinax?
What resistance should be used for the shunt resistor in the ammeter to
get full deflection for a current Iyax?

Vmax = I (series + 15)

_ Vmax
TSeries = I — TG
G
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A pair of galvanometers are used to make a voltmeter and an ammeter.
They have an internal resistance r; and experience full deflection with a
current I;.
*  What resistance should be used for the series resistor in the voltmeter to
get full deflection for a voltage Vinax?
What resistance should be used for the shunt resistor in the ammeter to
get full deflection for a current Iyax?

676 = (Imax — 16)7snunt

Ig

Imax — I

TG = Tshunt
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A capacitor with capacitance C is connected in series with a resistor with
resistance R and a battery with emf &.
What is the charge on the capacitor at time t?

When is the charge on the capacitor 60% of its final charge?

What is the current through the resistor at time t?

What is the voltage across the resistor when the voltage across the
capacitor is V¢ ?
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A capacitor with capacitance C is connected in series with a resistor with
resistance R and a battery with emf €.
What is the charge on the capacitor at time t?
When is the charge on the capacitor 60% of its final charge?
What is the current through the resistor at time t?
What is the voltage across the resistor when the voltage across the
capacitor is V¢ ?

A capacitor with capacitance C is connected in series with a resistor with
resistance R and a battery with emf €.
What is the charge on the capacitor at time t?
When is the charge on the capacitor 60% of its final charge?
What is the current through the resistor at time t?
What is the voltage across the resistor when the voltage across the
capacitor is V¢ ?

0.6Q; = Q5 (1 - e-f/RC)
emt/Rc = 0.4

t = —RC1n(0.4)
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A capacitor with capacitance C is connected in series with a resistor with
resistance R and a battery with emf &.
What is the charge on the capacitor at time t?
When is the charge on the capacitor 60% of its final charge?
What is the current through the resistor at time t?
What is the voltage across the resistor when the voltage across the
capacitor is V¢ ?

A capacitor with capacitance C is connected in series with a resistor with
resistance R and a battery with emf €.
What is the charge on the capacitor at time t?
When is the charge on the capacitor 60% of its final charge?
What is the current through the resistor at time t?
What is the voltage across the resistor when the voltage across the
capacitor is V¢ ?

0=E—V,— Vg

Ve=E—V;
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A particle with mass m, charge q and velocity v, enters a region with
uniform magnetic field Byj.

* Whatis the radius of the particle’s trajectory?
* What is the rotational direction of the particle?
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A particle with mass m, charge g and velocity v, enters a region with
uniform magnetic field Byj.

» What s the radius of the particle’s trajectory?

* What s the rotational direction of the particle?

10/24/2022

28

A uniform magnetic field B = B, i+ By j exists in a region. Consider the flux
through a rectangle of sides a and b.

* The rectangle is in the xy-plane.

* The rectangle is in the yz-plane.
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A uniform magnetic field B,k exists in a region with the given current
arrangement.

* Whatis the force on the straight sections of wire?

» Whatis the force on the arced sections of wire?

10
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A uniform magnetic field B,k exists in a region with the
given current arrangement.

* What is the force on the straight sections of wire?
* Whatis the force on the arced sections of wire?

Bottom: Fyperom = lat X Bok

ﬁbottom = —laBoj

Left: Fiope = Ia(—]) x Bok

ﬁlefr = —laByi

A uniform magnetic field Byk exists in a region with the
given current arrangement.

* Whatis the force on the straight sections of wire?

» Whatis the force on the arced sections of wire?

Upper Arc: F,q = f:/212ad¢(— sing 1 + cos ¢ J) X Bok

-

7'[/2
Fuq = 21aB, f do(sing j+ cosp i)
0

>

Fuq = 2laBy[—cos ¢ j + sin¢ i]g/Z

-

Fuq = 2IaBy (1 + )

A uniform magnetic field Byk exists in a region with the
given current arrangement.

* Whatis the force on the straight sections of wire?

» Whatis the force on the arced sections of wire?

Lower Arc: F, = f:/z lad(sin ¢ T — cos ¢ j) X Bok

-

rr/Z
Fiqg = IaBof dp(—singj—cos¢pi)
0

-

Fiq = IaBy[cos ¢ j — sin¢ i]g/2

-

Fig = —1aBy(i + )
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A uniform magnetic field B,k exists in a region with the
given current arrangement.

* What is the force on the straight sections of wire?
* Whatis the force on the arced sections of wire?

Fbottom = —laByj

Fioe = —1aBoi
> Frota =0

-

Fua = 21aBo(i + )

Fiq = —1aBo(i + J)
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A coil of wire with N turns and a radius R lies in the xy-plane and carries a
current I. There is a uniform magnetic field B = B,i + B,k.

* What is the energy of the dipole?
* Whatis the torque on the dipole?
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A coil of wire with N turns and a radius R lies in the xy-plane and carries a
current I such that 4 is in the positive z-direction. There is a uniform

magnetic field B = B,i + B,k.
* Whatis the energy of the dipole?
* Whatis the torque on the dipole?

U=—ji-B 2=jixB
U=-NIA-B 7 = NIAE x (B, + B,k)
U = —NInR?B, 7 = NIAB,j
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