Announcements 4/6/10

Short PS 10 due next Tuesday; I know some of you have
multiple tests this week, please don’t hesitate to ask for extra
time if you need it. Also no lab warmup for next week.

Graded homework and self-tests available outside my office
after class



Problems and questions for class 4/6/10

What is the direction of the current in the solenoid?

If the solenoid produces a field of 10 T and is 2 m long and 0.5 m in
diameter with 5000 turns, what is the current in the solenoid?

Consider a metal bar moving to the right through a uniform magnetic field
pointing out of the page. Which way do the electrons in the bar move?

=
B-field
(out of page)

A rectangular conducting loop passes through a region of uniform magnetic field. Give the
direction of the current (clockwise or counterclockwise) flowing around the loop at each of the
five lettered instants shown.

v

A pair of parallel conducting rails a distance / apart are connected by a resistor R at the left. A
conducting bar can slide across the rails with negligible friction while keeping electrical contact.
The whole system is in a uniform magnetic field B as shown. You pull the bar at constant
velocity v to the right. (a) What is the direction of the current in the resistor? (b) At what rate do
you do work in pulling the bar?
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Key ideas from last time

- H T

—

T
Current loop = bar magnet = magnetic dipole

Magnetic dipole moment of current loop: i = NIA}OOP
Direction of fi,A,,,= direction of By,,, on axis of loop

In external magnetic field, magnetic dipoles feel torque that
rotates them to align with B,,,: 7 =[AXB,,

 compass needles
« magnetic sensing/navigation in animals

Potential energy change rotating a dipole through B, ,,:
AU = _.uBext(COS Gfinal —COS einitial)
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Solenoid figure

WH\OQM\O\ = sum of B of each oof
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What is the direction of the current in the
solenoid?

Horizontal magnetic field system

1. up in the front part

2. down 1n the front
part of the coil

If the solenoid produces a field of 10 T and 1s 2
m long and 0.5 m in diameter with 5000 turns,

what is the current in the solenoid* 5550 foms
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Consider a metallic bar moving to the right with
velocity v through a uniform magnetlc field pomt 1
ing out of the paper. obv*XB

B -field
(out of page)

The electrons in the bar move

60 the top.

2. to the bottom.
3. in another direction.

Physics 4L Spring 08; April 8; Motional emf and Faraday's Law 4/8, Question 1 CT 4900



{('Amrwqpuw oLcMawaMt{ EMW&

- Nl/\—fi(« wasy o e~ er'? wp %%X@ ?m& vp
13@ : -
A Magnehic B cretss a t,aﬁg

; WWMWJMH F*’Fg
, . teﬂt“%w Moppos‘: " e

W Pu” N;CWL@/\ LO-OF i ﬁ&(o( S'IWHLM(AJ FGW‘%‘J’ 7
| Q&mi‘:%u No ou-wew*' ‘ | '—MLZW = 'V
Pe M SaC Lowp
L chamfl wa peony W

i - F
} — =

gwl'm% W taskeed Lsop s ch‘kw% A B 7

B |
| 0.0 6 © wdin Bads bke o bahleng — droves
o O ot GM’
ELK_/ ._;.O © O vrent oS Q -’&SuH" 6# '”AL mhm —
? irdvodt ‘\’WLWJ e cuvrent uvahl we,m_ovfd
{ Yae boop

- “ MB audW»«f MWM(-MY
::]W‘V‘“"f L”\’W\B WWMTAWWW\}

?
;
}
Bl
1
f



o

% /)

~ .%_ML h
Cols )

A o B
et @ end e




A rectangular conducting loop passes through a
region of uniform magnetic field. Which of the
following correctly describes the direction of the
currents flowing around the loop at the five
locations shown? (CW = clockwise, CCW =

counterclockwise)
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A conducting loop moves into a limited region
of constant magnetic field as shown. Find the
induced current in the loop.
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