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Lab 7: Magnetism
INTRODUCTION

This week we will work with magnets and we will look at the mterachon between mapnetic fields and flowing

current. The goals of this lab are to see how magnetizm 1s created by and acts on elecirical currents, to learn two
ways to use the right-hand rile in magnetism_ and to see some real-world examples of magnetizm.

PART |: MAGNETIC FIELD PRODUCED BY A BAR MAGNET

In this lab, you will be using bar magnets as the source of the magmetic field. The bar magnets each have two
poles (North and South), but they are not labeled. Once you determune which end of the magnet 12 north and wiich
15 south, be sure to keep track of it! IMPORTANT: The convention for magnetic field lines 15 that they point away
from a magnetic “MNorth™ pole, and towards a magnetic “South™ pole.

= Predict how a compass reacts to a bar magnet and state your reasoming.

Explore vour predichions usmg the resources your TA provides to revise and expand your ideas.
*  How did the compass react to a bar magnet? Why?

sSuppose each of the circles mn the fipure to the nght T
15 & COMpass. Since the magnetic field of the bar L,
magnet 13 much stronger than the mapnetic field of |
the Earth, vou can neplect the magnetic field of the Yy
Earth in this situstion, and in all of the following vy

experiments as well. .

* In each circle, draw the way a compass would ~~
point by drawing an arrow in ezch circle. \_

= In the space below, explamn how vou determuned the onentations of the compasses mn your drawing above.
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PART ll: MAGNETIC FIELD PRODUCED BY A CURRENT

= Predict how electnic current affect a compass and state your reasomng.

Explore your predichons using the resources your TA provides to revize and expand your 1deas.
*  How did electnic current affect a compass? Why?

At vour table, vou should have the pieces to construct a “trapeze™ setup simalar to the picture below. NOTE:
After you are done with each measurement, disconnect the battery! The trapeze zhould be zet up to swing
freely — be careful that there is no pressure cn the joints that will keep it from moving.

= On the fipure, draw the direction of the
current. i

The direchon of the magnetic field "
around a curent-carmying wire can be : : fﬁ“{:’
determined by the righthand rule. 7
Namely, if you pomnt yvour thumb m the
direction of the current vour fingers waill
curl in the direction of the magnetic field
linez that surround the current In other
words, the direction of the magnetic field — [
around a straight wire carrying a current 1z a
zeries of circles with a direction that follows
the direchon of your fingers. \

* Using the fizure, draw the direchon of

the magnetic field linez in the vicinity of
the upper-leg of the trapeze.

" The four dizks m the picture are _/J/—H-

supposed to represent little compasses;
draw the direchion that each compass
should pomt.

* Connect the circuit and use your compass to check vour prediction — were you correct? If not, why not?

University of Colorado at Goulder, Departeseart of Physics
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PART lll: FORCE ON A CURRENT IN A MAGNETIC FIELD

Magnetic fields produce a force on any | 1. Ifa 10 cm long wire carrying 2 amps 12 parallel to the magnetic
moving charge. This can be observed m field lines of a 0.1 Tesla field, what is the force on the wire?
the lab by moving charges through a wire Make a sketch to go with vour answer.

(ke with an electncal cumrent). The
magnituade of the force on a cuwrrent-

carrying wire in a magnefic field 1=
|F| = ILBsin(e)
where F 1z the force on the wire, [ 13 the

ESTE, Lﬁgﬁﬁ% mdleﬂbel; e 2. Suppose you bent the wire into an “L™ shape right in the muddle,
e el of th:f Eaﬂ% a_udmtﬁz s::uthﬂtthemﬂ-hah'esareﬂtanghta.ugle(ﬂﬂ“}tneachnﬂler
You crient the wire so one half 1t (5 cm) 13 parallel to the

magnetic field direchon ; . .
Suppose the current 1z perpendicular to magnetic field, and the other half (3 cm) 13 ]:"E-"F"E-"l':h':‘-il-lﬂI to the

the masnetic field; then & = 90° and the |  D2Znenicfeld

sim{8) = 1; thms, the magminde of the force »  TWhat will be force on this wire?

equals ILE The unit of mezsurement of
field 13 the Tesla (the Earth’s

magnetic field 13 about 000005 Tesla).

1Tesla=1T=1N/(A-m)

I
To figure cut the direction of the vector that results from a cross-product, vou need to use the
right-hand rule (note that thiz 1= the recond way we use the nght-hand rule for magnetizm). To uze

the nght-hand rule, aim your fingers towards the first vector m the cross product ( L, which is taken to
be the current direction) then curl vour finpers m the direchion of the second vector m the crozs

product ( B ). Now extend vour thumb, which will point in the direction of the cross-produet ( 77 ).

o ! ooy n ot an
In each of the figures to the right, e Pl ol
the magnetic field lmes pomnt 2l = = = e T T T
into the page (as indicated by the o B e i B et Bl
little circle with the cross m it — iy = = &
that symbol is supposed to A @ @ B & @ ® @8
represent the view of an amow 2 P I
shootmg away from you). Al & & 2/ |@ o R
Current 1z running through the % - 8 ) g

circuit 2z indicated by the arows % % ® ® @ @ @ @ @ o

the rectangular wire. On each
::;15 of hoth Srmit;mdimv arTOWs w If thiz wire were flexable, what w If thiz wire were flexable, what

representing the direction of the would happen to it? would happen to it?
force (use the right-hand-rule to
figure out the direction).
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