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Physics for the Life Sciences — Magnetism Solutions

Introduction:
Dear student,
Thank you for opening this solution manual for the Magnetism chapter of the Physics for the Life Sciences

Question Manual. This resource has been created by members of the Education Team at WebStraw who have
previously taken an introductory university physics course.

Purpose:

This resource is meant to supplement the Physics for the Life Sciences Question Manual, by providing
solutions to select questions. To access the full question manual, please click here.

Instructions

We recommend first trying to complete the problems in the question manual on your own. If you get stuck,
you can use this resource to view the solution provided by one of our Education Team members. Once you are
confident you understand how to solve that question, we recommend solving additional related problems in
order to successfully master the topic.

Disclaimer
This resource assumes that you have a basic understanding of key concepts related to the Magnetism unit in
physics. If you are looking to improve your understanding of specific physics content, check out the additional

resources provided at the end of the question manual.

Note: There may be more than one correct method to solve some of the problems outlined in the question
manual. Thus, the solutions provided may not represent the only acceptable solution.

If you have any comments or feedback regarding this resource or the solutions contained in it, please do not
hesitate to contact us at team@webstraw.ca

We wish you the best of luck on your learning journey!

- The WebStraw Education Team
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“ fhe magnetic field must be directed owt of the page and have a
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The force exerted on a Qosiﬁvglg'
Charged particle by an electric
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as the electric field.
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as the electric field.
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The force exerted on a_poSitively-
Charged particle by a%c
ﬁtld will act perpendicular o both
V and B. The right hand rul€ can
be used.
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The force exerted on a atively -
Charged particle by a magnetic
ﬁtld will act perpendicular to both
V and B. The right hand rulc

Will indicate a direction directly opposite
to fthe direction Ty acts on.
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negative and positive charges will always experience forces acting in
opposite directions (f fhey are placed jn a jiwn electric or magnetic fierd.
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By RHR | B is directed south.

The magnefic force acting on his charged particle s 19x10 °N [s].
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The proton is moving at a specd of 13 x10° m/s
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The twWo jonS will be separated by 0.0134 m  (1.3%cm) after

ﬂvey travel half a circle.
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A current of 50%10°A s needed to produce a
magnetic field of 10T at |Om away from the wire.



b) ]\ The magnetic field lineS form concentric Circles
around the Straight, cwrrent- carrying wire.
Top View The nghf hand
@ @ twle indicates the
magnetic field hnes
are directed counter

clockwise when
assessmg e wire

from a top view.

Side view

C) F=1ILB snB, where L is the length of the wire.

d) From the equaTion above, it can be Seen +hat F" o« ] Theru‘org
if the current is halved, +he force s likewise halved.

E25. L= 0Mm F, = ILBsin®
[=150A - '/ I8
B ai T B = sin TN >
Fe = 31N - 3N
o= s ((ls.oA)(o,mm)(zn) )
o= 45°

“- The angle between the wire and the magnetic Frelol
is 45°




10

E27.  N-2 T- 4B
B=1IT T= INABsinD 1

Z=80Nm  o00om 80Nm = T (20)(006m>)(11T) 5O

Ii, T = [0xI0 A
>B

A current of l.OXIOZA is needed.
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E Z‘I Eml, = B The fotal force exerted by a maqncﬁc field s
all g Just the sum of the magnenc fortes exerted by
— all charges in a current-carrying wire.
F
wirg (va5>
[—all tharges, 9, in a length of wire
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s = A
F % V4 , which means that the magnetic force of a current-carrying Wire is
propertiona/ o the drift velocity of electrons in a wire, and nol 10 the

relmy of an individual electiron

The reason for this is that  electron motion in a tulrmf‘carryf'nj wire ;5 not
linear but rather random and chaotic. Only a jradaw/ " drift" movement

in all the tlectrons ina Wiré makes wp current.

Therefore, the identify of an individual electron is Jost in @ wire. Individual vyelocities

can vary from tlévtron to electron, and tven in one electron fom time B time.
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DRIFT

an electron can move in any direction and at any
Vc/o(//y ih a Wire. only drift wm/y will have an influenté

on the production of a magnetic 7€/d and a magneric
force.
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isnore
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Therefore, the magnetic  force at a point 35.0em away from one of
the wires is 0.0062 N towards +he wive it is closer to.
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