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TOPICS TO BE COVERED 

▪ Magnetic Fields

▪ Magnetic Fields and Forces . 895

▪ Right-Hand rule 
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Magnetic Fields

An electric field surrounds any

electric charge. Similarly,

The region of space surrounding 

any MOVING electric charge

also contains a magnetic field.
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Magnetic fields can be visualized using

Magnetic Field Lines,

which are always closed loops.
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▪A compass can be used to
trace the field lines.

▪The lines outside the magnet 
point from the North pole to
the South pole.

▪ Iron filings can also be used to show 
the pattern of the 

magnetic field lines.
▪The direction of the magnetic

field is the direction a north
pole would point.

Magnetic Field Lines, Bar Magnet
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Electric Currents Produce 

Magnetic Fields
Experiments show that Electric Currents Produce 

Magnetic Fields.

• The direction of the field is given by a Right-Hand Rule.
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Magnetic Field Due to a Current Loop 

The direction is given by a

Right-Hand Rule.
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Force on a Current in a Magnetic Field 

&

the DEFINITION of B

•A magnet exerts a force F

on a current-carrying wire.

The DIRECTION of F is

given by a Right-Hand Rule
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Force on a Moving Charge in a Uniform 

Magnetic Field

• For this case, the force F  is obviously 

related to the force on a current & is given 

by:

The SI Unit of the Magnetic Field B is

The Tesla (T): 1 T  1 N/A·m

Another unit that is sometimes used (from the cgs system) is

The Gauss (G): 1 G = 10-4 T



.

More About Direction
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This rule is based on the right-hand 

rule for the cross product.

Your thumb is in the direction of the 

force if q is positive.

The force is in the opposite 

direction of your thumb if q is

negative.

Direction: Right-Hand rule 



.

Direction: Right-Hand rule 

(a) In this rule, the magnetic force is in the direction in which your thumb 

points. 

(b) In this rule, the magnetic force is in the direction of your palm, as if you 

are pushing the particle with your hand.
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More About the Magnitude of  F

▪ The magnitude of the magnetic force on a 
charged particle is

FB = |q| v B sin θ
▪ θ is the smaller angle between v & B

▪FB is zero when the field & velocity are 
parallel or antiparallel (θ = 0 or 180o)
▪FB is a maximum when the field & 
velocity are perpendicular θ = 90o
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Differences Between Electric 

& Magnetic Fields

▪Direction of the Force on a Point Charge

▪The electric force acts along the direction of the electric field.

▪The magnetic force acts perpendicular to the magnetic field.

Motion

▪The electric force acts on a charged particle regardless of 

whether the particle is moving.

▪The magnetic force acts on a charged particle only when the 

particle is in motion.
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▪ When vectors are perpendicular to the page, 

dots & crosses are used.

▪ The dots represent the arrows coming out of the 

page.

▪ The crosses represent the arrows going into the 

page.

▪ The same notation applies to other vectors.

Notation Notes
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Example: Magnetic Force on a Proton.

A magnetic field exerts a force F = 8.0  10-14 N 

toward the west on a proton moving vertically up at 

a speed v = 5.0  106 m/s. When moving horizontally 

in a northerly direction, the force on the proton is 

zero. Calculate the magnitude & direction of the 

magnetic field B in this region. (Proton charge: q = +e 

= 1.6 x 10-19 C.)
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Magnetic Fields and forces  قوة له کھربي قوةمجال له مجال كر

?The properties of magnetic Field Lines•كھربية  الكترون احونة

 القطب إلى وينتھي الشمالي القطب بداية من يدتھا ( بيبي مغناط مجال في

 & magnetic field and Forces 1-2- Mution of-1-1الجلوبي

charged particle in a uniformmagnetic Field.1/4 The 

lines originate from the north pole and end on the south 

pole; Theydo not start or stopIn mid-space-2. The 

magnetic Field at any point is tangent to the magnetic 

field lime at/ فيھا لا oint المجال الخطوط من مما عند المجال .  ي عندا
المغناطسي المجال أهمية هي المجالما نقطةاشية the magnetic field  بيارات

طبي المعنا المجال ترسم الحديد Na bar magnet has a magnetic 

Field around it. This field is 3D in nature and often 

represented by Lines leaving north and 

entering,South. --. الجنوبي القطب التقليإلى القطب من تنتقل المجال خطوط

the magnetic field is a vector that has both magnitude 

and direction.13. The strength of the Field is 

proportional to the number of lines per unit area that 

passes through Surface oriented perpendicular to0  يعبر

 the lines4- The・magneticField Lines . المجال مقدار على

willnever come to Cross each other.  •. تتقاطع لا للمجال طوط

Magnetic Force on(moving charge00 . المغناطسية القرة  درسنا رنا

 المجال حقوطالمجارفي الشحنةمحل هو الى اختبار حبه لازم الجادرية المجال أن

الخير اختباره سخنة لازم الكھربي E=  هذه عدد البيال خلال من المباريحدد

 لة متحركة شحنة هي الاعتبار شحنة لي المحنا ؟ اختبار شحنة يلزمنا هنا الخطوةلاذ



when a charge is placed in a magnete Field, it 

experiences.aExperiments on various charged particles 

moving in a magnetic Field.magnetic Force if two 

conditionsaremet  اذا المغناطيبيالا المجال في المتحركة الشحنة تتأثر

 The charge must be moving. No magnetic force/11كان

acts on a Stationary charge.O201the• velocity of the 

moving charge must have a component) thatis 
perpendicular to thealirection of the field.੧੦+41F=0 

Фо8AF१९B  تساوي لا أكبر زاوية امتلكت عموديةإذا لركاب

 Properties of the magnetic force ona charged•صغر

particle moving in a magnetic field.We can define 

aBMagnetic Field BatSome point in space in terms of the 

magnetic force Fp the field exerk • charged Partide 

moving with a Velocity !, which we call the test 1 

chargeon a سلم است علاقةتربط سجد FB, BالتحرياFollowing 

reauts.grve the1/ The magnitude Fp of themagnetic 

force exerted on the partic is proportional to the 

charged and to the speed of the partick.  التحرية

2 مركبةعموديع اتجاهالسرعةله When a charged particle. moves 

parallel to the magnetic Field vector, the magnetic force 

acting on the particle is Zoro30% when the particle's 

velocity.Vector makesany angle 40 with the magnetic 

field, theandmagnetic force acts in a direction 

Perpendicularto both. thatis, Fois perpendicular to 

thFBVPlane formedby y andBBFB HET4/ The magnetic 
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VTBBBPD الابھام م B out of the paperC out of theрадеx< into 

the·Page50/ The magnitude of the magneticforce 

exertedon the movinovingparticle is proportional to sin 

&, Where is the angle the particle'sVelocity vector 

makes with the⇒direction of B.Vectorquantity.918 

sinVector expression for the magneticForce on aIn a ma-

charged particle moving.- magnetic field="F11 = giv1 

3)agnetic force?!Direction of the magRight hand 

Rules.to determine the direction ofthe Force on a-

positive chargeUnit of the magnetic Field?SI unit of 

magnetic field isN/C.m/s=AIT NA.Mcalled TeslaMction 

of charge particle- Eledric field++Magnetic 

fieldMagnetic FieldBthe electric FieldRF=Force + 

to9Ethe field.  مشحوريةللمغناطيس للعجاللوحيد الأهربيمصدر المجال مصدر

مغناطس قطبين We use aSpecial technique thathelps us 

understand the 3Dperpendicular nature of 

magneticfield
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PHYSICS IS 
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