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(8 – 1) Biot-Savart Law
Biot-savart's law is the general law for calculating the magnetic field due to any distribution of
current .

2

ˆ
4

o id s rdB
r

µ
π

×
=



 

2
sin

4
o i dsdB

r
µ θ
π

=        

element  current: i ds 
7( 4 10 . / )o T m Aµ π −= ×efree spacfmagnetic permeability o: oµ

 tion vectortween the current element and posiangle bethe   :θ 
(8 – 2) Magnetic fields due to Current Distribution

Magnetic Field from a Long , Straight Wire

2
0

sin
2 2

o oi ds iB B
r d

µ µθ
π π

∞

= ⇒ =∫
d : distance between the point and the straight wire 
Magnetic Field Lines 
Concentric circles surround the wire 
The direction of the magnetic field lines 

Right hand rule (3) 
Thumbs toward the current 
The curved Fingers toward the  
magnetic field  
Direction of the field at a point around the wire

Q1) Two long straight wires perpendicular to the page as shown in the figure : 
and determine its)(cd at the point gnetic fielmagnitude of the mae theCalculat1)

direction .

1( )iofthe magnitude and direction of the magnetic field acting on the wiredFin2)

d i 

i 
B


B


i 
B


B


i
B


B


i 
B


B


m4.0 

m1.0
2 8i A= 

c
1 30i A= 

B


i

B


i
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  )(a pointthe  , 1 2( 50 , 200 )i A i A= =,  the figure shown InQ2)  
at the middle : 

and )(a the magnetic field at the pointCalculate the magnitude of 1)  
    determine its direction .   
2) Calculate the magnetic force on an electron when it passes  

 upward )/105.2( 6 sm× velocitywith  oving m)(apoint e thhrough t 
in the plane of page and determine its direction . 

 
 
 
Q3) Two very long straight wires run parallel to the z-axis,  
as shown in the figure  . Calculate the magnetic field  
at the origin and Calculate its angle with  
the positive x-axis .   

 
 
 

 . 5 ˆ(2.6 10 )B T y−= ×


The magnetic field of the Earth is given by Q4)  
lel to paral is placed (25 )A a current iescarr very long wire A 

as shown in from the origin  (0.8 )mat a distance of  axis-the z 
the figure then a magnetic compass needle is placed at the origin . 
Calculate the angle by which the compass needle is  
deflected from the north . 

 
 

 
 (7.0 )A carries a current of. The wire axis-ht wire is located along the x, straig long AQ5) 

in the positive x-direction . What are the magnitude and the 
( 9.0 )Cµ+direction of the force on a particle with a charge of  

locity ofit has a vewhen (1.0 , 2.0 , 0)m m pointthe  ocated atl 
? in each of the following directions 3(3.0 10 / )m s×  

1) the positive x-direction . 
2) the positive y-direction . 
3) the negative z-direction .  

and moves 5(4.0 10 / )m s×from an electron gun with a speed of is shot  An electronQ6) 
. (15 )A a current of carryingre , straight wi above a long (5.0 )cmat a distance of parallel 

Determine the magnitude of the acceleration of the electron at the instant it leaves the 
31( 9.1 10 )em Kg−= × . electron gun   

 

and 6(1.0 10 )Kg−×A particle with a mass of Q7)  
 3(1.0 10 / )m s×is moving at a speed of  ( )q a charge 

w and parallel belo(0.05 )ml path orizontang a halo 
to a straight current-carrying wire , if the current  

particle's charge  , calculate the (9.0 )A in the wire is 
and determine its type .  

2i 

cm20 

1i 

a 

0.8 m 

i 

m3.0 

m4.0 

1 9i A= 

2 16i A= 

x 

y 

i 

v 

i 
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 Q8) The figure shows two very long wires run parallel  
 sequal )(cmagnetic field at point  etn theif ,  axis-to the z 

 )(awire the in  flowscalculate the current , zero  
and determine its direction . 

. (1.0 )m separated by a distance of are parallel wirestraight sTwo long, Q9)  

. as shown in the figure  sdirection oppositein  1( )
3a bi i=If  

Calculate the distance of a certain point from the  
. zeroto equal s ic field imagnet net ehat which t )(a wire 

 
 
 
 
 
Q10) Choose the correct answer in the following : 
1) As shown in the figure , what is the direction of the  

?  2( )Pnd a 1( )Ps pointthe two magnetic field at  
1 2( ) ( )P y P x+ +) a 
1 2( ) ( )P y P x− +b)  

1 2( ) ( )P y P x− −c)  
1 2( ) ( )P y P x+ −d)  

2) As shown in the figure , what is the direction of the magnetic field at point (p) ?  
a) upward in the plane of the page 
b) toward the right 
c) downward in the plane of the page 
d) toward the left  
3) An electron is shot directly toward a long wire as shown in  
the figure , in which direction the electron will be deflected ?   
a) toward the left               b) toward the right 
c) out of page                    d) into the page  

 (15 )Cif  . line of current straightbe modeled as a long,  ng bolt canightnilAssume that a 4) 
at a c field etie of the magngnitudawhat is the m,  3(1.5 10 )s−×of charge passes by a point in 

? ing boltfrom the lightn(26 )mstance of di 
            2421 10 T−×b)                        57.69 10 T−×a)  

55.3 10 T−× d)                      39.22 10 T−×c)   
5) As shown in the figure. What is the direction of the 
    magnetic field at the two points P and Q ? 
a) to the right at P and upward at Q          b) upward at P and to the right at Q  
c) downward at P and to the right at Q     d) upward at P and to the left at Q 
6) A current element produces a magnetic field in the region surrounding it . What is the 
direction of the magnetic field produced by this current element ?    
a) parallel to both of current element and position vector . 
b) perpendicular to both of current element and position vector . 
c) perpendicular to the current element and parallel to position vector .  
d) parallel to the current element and perpendicular to position vector .  

1.0 m 

ai bi 
a b 

30bi A= 
cm4 ai 

c 
cm10 

1i 2i 

i P 

Q 
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 The magnetic force between two parallel wires 

1 2

2
o

B
i i LF

d
µ

π
= 

 d : the distance between the two wires . 
The direction of force :  

currents in same direction                currents in opposite direction                
Attractive force                 Repulsion force                                                     

 
 
 
According to Newton's third law : 

 

The force on the first wire is equal to and opposite to the force on the same length from the 
2112 FF


−=  . second wire 
 

with a )(b s the unit lengths of the wireactattr )(ahe wireIn the figure shown, tQ11) 
:)101.2( 4 N−× magnetic force of 

and  )(bthe wirent through Calculate the curre1)  
determine its direction . 
2) What will happen to the magnitude and direction 

en the direction of wh)(bon the wire the force  fo  
? versedis re )(a current 

 

e . Thas shown in the figure  (3.0 )mmwires are separated byg parallel Two lonQ12) 
 orce ontude of the fthe magni,  2( )i currentthe  of is twice 1( )icurrent  

(7.0 ))Nµ equal to is )1( m= of one of the wires the unit length 
1) what is the type of the magnetic force between the wires ? 
2) Calculate the magnitudes of the two currents ? 
3) What will happen to the magnitude of the force between  
the two wires if the distance between them is reduced to the quarter ? 

 
 

as  ,batteries(9.0 )V separates d to two, are connectelong (25 )cmTwo wires, eachQ13) 
, (5.0 )Ω e first wire is. The resistance of th shown in the figure 

separation the  fI.  ( )Runknownthe other wire is  and that of 
will produce  ( )R at value of, wh(4.0 )mmbetween the wires is 

? between them 5(6.75 10 )N−×a force of magnitude  
Is the force between the two wires is attraction or repulsion? 

 
 

 

Q14) Three long , straight wires, perpendicular to the  
plane of the page as shown in the figure, calculate the  
net magnetic force on the unit lengths 

direction  itsine and determ 2( )iwire of the  
on the figure . 

1i 2i 
1F 2F 

d 

1i 2i 

BF 
BF 

1 9i A= 

m3.0 

m4.0 
3 16i A= 

2 2i A= 

9.0ai A= 

3mm 

1i 2i 

1i 2i 
1F 2F 
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2i 
i 

 of length has a)(abery long and the wireis v)(xywireure, the ghe shown fin tQ15) I
 ,ulate the current thatCalc . downslide up and  , and it can)02.0( Nt of weigha and  )15.0( m

if it passes through the circuit, then  
 above dbalance be will )(abwire the  

them .between )2.1( cmdistance aat  )(xye wirthe  

 
 
 
 

.  the two wiresto  sllelapar )(ca third wire  and),( abws two long wiresThe figure shoQ16) 
 between, calculate the distance  to zerois equal  )(con the wire orcemagnetic f netIf the 

.)(a the wire and )(c the wire 
 
 
 
 
 

 
2( 10 )i A=nt ehas a curr A long, straight wireQ17)  

flowing in the positive y-direction, as shown in  
the figure . Close to the wire there is  
a rectangular loop of wire that carries  

.  shown direction ein th 1( 5.0 )i A=rent a cur 
1) Calculate the net magnetic force  
    on the loop . 

 
 
 
 
 
Q18) Choose the correct answer in the following : 
1) In the figure shown . Which statement about the magnetic 
forces that the two wires exert on each other is correct . 
a) The two wires exert attractive forces of the same magnitude on each other.  
b) The two wires exert repulsive forces of the same magnitude on each other.  
c) Wire 1 exerts a stronger force on wire 2 than wire 2 exerts on wire 1. 
d) Wire 2 exerts a stronger force on wire 1 than wire 1exerts on wire 2 
2) Two long, straight wires are parallel to each other. The wires carry currents of 
different magnitudes . If the amount of current flowing in each wire is doubled, the 
magnitude of the force between the wires will be : 
a) twice the magnitude of the original force                  
b) four times the magnitude of the original force 
c) the same as the magnitude of the original force        
d) half of the magnitude of the original force 

x y 

a b 

i 

4.0bi A= 

2.0ai A= 

1 5i A=
 



ka
sa

bra
.ne

t 

ka
sa

bra
.ne

t 

ka
sa

bra
.ne

t 

 
YAHYA ALKASABRAH                 )2022/2021 (            )6(page              Unit 8 / Magnetic Fields    

 Magnetic field due to a Wire Loop 

24
o i dsdB

R
µ
π

= 

24
o i dsB

R
µ
π

= ∫ 

2
o i NB

R
µ

= 

number of turns :  N  
                  sradiuop ol :  R  

  
: at the center B



 of rectioniDhe T 
Right hand rule 2 

)n̂same method of (    B


 with pmthu,   ( )ith iw bend sregnfi    
 

 
 
 
 

 

as  of the pagein the plane placed  areturns  )150(nd a )12.0( mradiusA circular coil of ) 19Q
 )105.4( 4T−×is equal to ic field at the centerhe magnetT . e figureth n inowsh 

:  lpasses through the coi ( )ia current  due to direction out of the page in a 
1) Calculate the current through the coil and determine its direction . 
2) Calculate the magnetic force acting on a proton as it passes through the 

. page fo aneplthe  in the right toward )/104.7( 5 sm× velocity of withcenter  
 

 fothe middle is formed in  (6.0 )cm oop with radiusA l) 0Q2 
a long, straight insulated wire carrying a current of  

the  Calculate . igureshown in the f as (15 )Amagnitude  
magnitude of the magnetic field at the center of the loop  
and determine its direction ? 

 

a long,le of is formed in the midd (8.3 )mm ith radiusA loop w) 1Q2 
as (26.3 )mAwire carrying a current of magnitudestraight insulated  

shown in the figure . Calculate the magnitude of the magnetic 
field at the center of the loop and determine its direction ? 

 
 

is formed in the middle  )021.0( m A loop with radius) 22Q 
of a long, straight insulated wire carrying a current of  

plane is the loop  . igureshown in the f as ( )i magnitude 
perpendicular to the plane of page , the magnetic field  
produced by the circular loop at its center (c) is equal  

 : right toward the )1024.2( 4
1 TB −×=to  

1) Calculate the current in the loop and determine its direction . 
2) Calculate the magnitude of the net magnetic field at the center of the loop . 

i 

i i 

i 

R 

ds 
i 

c 

loop in the plane of page 

i 
B


 i 
B


 

loop is perpendicular to the plane of page 
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 magnetic  constantis placed in an external  (5.0 )Acurrent  ies arcar loopA circular ) 3Q2
: zeros i loopof the  at the centermagnetic field net he T.  )102( 5 TBo

−×=udemagnitfield of  
1) Determine the direction of the current in the loop . 
2) Calculate the radius of the loop . 

 
 
 
 
 
 
 

Q24) Calculate the magnetic field in the center of a wire semicircle like that shown in the 
. (12 )A t in the wire isencurr e, if th(10 )cm radiusa , with  figure 

 

 
he e magnitude of tTh .(3.96 )A the figure is carrying a current of he loop shown inT) 25Q

.  7(7.21 10 )T−×is the loop  oint P insidemagnetic field at p 
? ( )re of luhe vat Calculate 

 
 
 

 

 
 

 at its center, with (0.9 )cmhas a smaller loop of radius (25 )cmradiusof e wirloop of A ) 26Q
is passed  (14 )Arent of r. When a cuother of the two loops perpendicular to each the planes

through both loops , calculate the torque on the smaller loop due to the magnetic field 
produced by the larger loop .  

 
 
 
 
 

 

 
 
 
 

Q27) Choose the correct answer in the following : 
1) What is the magnitude of the magnetic field at point (c) due to 
the current passing through the wire ? 

                                
6

o i
R

µa)  

8
o i
R

µ b) 

                               
12

o i
R

µc)  

2
o i
R

µ d) 

 

i 

i 
c 

r 

i

 

i 

i 

R 
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 2) In which figures will the net magnetic field at the  
center of the circular loop be greater ? 
a) figure A  
b) figure B  
c) The two methods are equal 
d) Not enough information is given in the figure 
   

 site directions as shown in the figure .poin op ( )i current rry ares caParallel wi3)  
g in flowinsame current has the  ( )RA circular loop of radius  

a counterclockwise direction . what is the net magnetic field at 
 ?( )Rand  ( )i ffunction o as a , loop f thenter othe ce 

3( )o i
R
µ

π
a)  

1(1 )
2

o i
R

µ
π

+b)  

2(1 )o i
R
µ

π
+c)  

 2(1 )
2

o i
R

µ
π

+ d) 

 
Magnetic field at a point along the axis of the loop 

2

32 2 22( )

i N RB
x R

µ
=

+
 

x : the distance between the point and the center . 
  
Helmholtz coil 
It is  a two identical wire coils carry the same current . 
It is used to generate uniform magnetic field . 

 
 

apart, as shown  (1.0 )mare placed (4.0 )mf o ach with a diameter, e coils rntu (50)Two ) 28Q
direction of the  the  , both coilsowing in the wires of fl is (7.0 )Arent of igure. A curin the f

current is clockwise for both coils when viewed from the left .  
1) Calculate the net magnetic field at the center of the right coil . 

 
 

 

 
 
 
2) Calculate the magnetic field in the center between the two coils . 

 
 

 

 

i i i 

i i 

4.0m 

1.0m 

i 
R 

x 
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 Q29) Choose the correct answer in the following : 
1) A long straight wire is perpendicular to the plane of page and  

the direction of the magnetic field ,passes through it( )ia current 
at point (a) is upward as in the figure , what is the direction of the  
current passing through the wire . 
a) into the page              b) out of page             
c) east                            d) west 
2) In the figure shown , what is the ratio of the magnitude of the  
field at point (a) to the magnitude of the field at point (b) . 

4d)                   3 c)                 1
4

 b)                  1
3

a)  

3) In the figure shown, at which point the magnetic field may be equal zero . 
a) point 1                  
b) point 2 
c) point 3                  
d) point 4 
4)  A circular loop is formed in the middle of a long , straight  

. igurewn in the fsho as ( )iwire carrying a current  
What is the direction of the magnetic field at the center of the Loop ? 
a) upward                           b) downward         
c) into the page                  d) out of page 

 o the pageint5( 4 10 )oB T−= ×magnetic field uniform A 5)  
as shown in the figure . A long straight wire is placed in  

 (60 )Ae a current of magnitud ge andof the pahe pane t 
passes through it upward , Determine the position and 
the distance of the point where the magnetic field is zero . 

  wirethe of  ftle the to 0.3mb)        ewirthe of  right the to 0.3m a) 
wirethe of  left the to 0.1md)        wirethe of  right the to 0.1m c) 

6) In the previous question, what is the magnitude and direction  
of the magnetic field at a point in a plane page and has a distance  

. ireto the right of the w (0.4 )m of 
  agep into the 57 10 T−×b)             page  out of 57 10 T−×a)  

gepa out of 51 10 T−× d)           page heinto t 51 10 T−× c) 
long  Tow .page  out of 5( 4 10 )oB T−= ×etic field gnmauniform A ) 7 

straight wires are placed in the pane of the page as shown in  
the figure , calculate the net force on the unit length of wire (2)  
and determine its direction , consider the distance between the  

. (0.2 )m equalwires  
    ardwdown 44 10 N−× b)              upward   44 10 N−×a)  

warddown 58 10 N−×d)                 rdupwa 58 10 N−× c) 
8) Two long wires in the plane of page plane , if the magnetic  

is the  what  into the page , 6(2 10 )T−×equal at point (a)field  
magnitude and the direction of the current in wire (2) . 

  warddown 15 Ab)                      upward  15 Aa)  
warddown 9 A d)                       upward 9 A c) 

B


 
i 

a 

i i 

o i 

i 
1 

3i 

2 

3 
4 

oB 
1 50i A= 

2 8i A= 

a 
i 

b 
d 3d 

1 4i A= 
2i 

a 
20cm 

10cm 
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 (8 - 4) Magnetic fields of Solenoids and Toroids 
** Magnetic field of a Solenoid 
Inside the solenoid : The magnetic field is uniform and greater than outside .  
Outside the solenoid : The magnetic field is nonuniform and less than inside . 
The ideal solenoid has a magnetic field of zero outside and a uniform constant value inside . 

o
o

N iB n i
L

µµ= = 

B : Magnetic field inside the solenoid .  
 Nn

L
=:  t lengthnumber of turns per unin :  

                                                                                                                             N : number of turns 
, the  current (0.2 )A a he wire carries. When t (0.9 )m of lengtha  solenoid has alide nA) 0Q3

.ns tur mber of thenu ehnd tFi.  (5 )mT magnetic field inside the solenoid is 
 

 

d moves ectron inside the coil of the solenoiel. An (200 / )turns cm An ideal solenoid has) 13Q
oves to the solenoid's axis. The electron m perpendicular(3.0 )cmin a circle with radius 

. olenoidse in thflows  thathe current tlculate , ca 7(1.5 10 / )m s× fod a spee hwit 
191.6 10eq C−= × Electron charge :                      31( 9.1 10 )em Kg−= × Electron mass : 

 
 

direction of the field inside the solenoid 
 

right hand rule 2  
  

The solenoid is considered as an electromagnet with two poles 
 
Q32) In the figure shown, there are three solenoids have equal lengths , and equal 
currents : 
1) Determine the magnetic poles of each coil . 

 

2) Arrange the coils in descending order 
 according to the magnetic field inside . 

 
 

Q33) Determine the direction of the  
current flowing in the battery  
in each figure . 

 

 
)25.0( maof (25) turns and noid The figure shows a sole )4Q3 
 its(20) turns  and )1.0( m sil of radiuoar ca circul and length 

axis applies to the axis of the solenoid : 
1) Calculate the net magnetic field at the center of the 
    circular coil and determine its direction . 

 

2) If the magnitude and the direction of the current in  
the circular coil are changed to make the net magnetic  
field at its center equals zero  , calculate the current  
passing through the circular coil at that time . 

C A B 

i 

N 
 

S 

i
 

i
 

2 3i A= 

1 5i A= 

N 
 

Battery 
 

S 
 

Battery 
 

B 
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 carries  turns (7)and  )2.0( m a lengthof  lenoidso A) 53Q 
circular coil of radius nother a , )35.0( Af o ta curren 

as  solenoid ced inside theplais turns  (5)and  )05.0( m  
shown in the figure , if the current flowing in circular  

. nterec itsat ld fiemagnetic  , calculate the net )5.0( A is coil 
 
Q36) Along solenoid consists of (1000) turns per meter of thin wire through which a 

is  (10 )Aof  wire carrying a current ng straightlo . A ainedntis mai (0.25 )A current of
inserted along the axis of the solenoid . Calculate the magnitude of the magnetic field at a 

? from the axis (1.0 )cm point 
 

 

Q37) Choose the correct answer in the following : 
1) The number of turns in a solenoid is doubled , and its length is halved .  
How does its magnetic field change ? 
a) It doubles                   b) It quadruples       
c) It is halved                 d) It remains unchanged 
2) In the figure shown , which of the following is true 
 for the poles of the resulting electromagnet : 
a) 1 is a north pole , 4 is a south pole             
b) 3 is a north pole , 2 is a south pole  
c) 1 is a south pole , 4 is a north pole             
d) 2 is a north pole , 3 is a south pole  
3) In the figure shown , which of the following is true 
 for the magnetic field at the two points (1) and (2) : 

     sdirection oppositein and  2 1( )B B a) 
 sdirection the samein and  2 1( )B B= b) 
     sdirection oppositein d an 2 1( )B B= c) 
 srectiondi the samen iand  2 1( )B B d) 

4) Solenoid (A) has twice the diameter, three times the length, and four times the number 
of turns of solenoid (B) . The two solenoids have currents of equal magnitudes flowing 
through them . Find the ratio of the magnitude of the magnetic field inside solenoid (A) to 
that of solenoid (B) . 

3
4

d)                                      4
3

 c)                                    1
4

b)                                    3
2

 a) 

 1( )
9

times more turns and  (15) has (1) but solenoid ,oids have the same lengthTwo solen5) 

as large a radius and carries (7) times as much current as solenoid (2) . Calculate the ratio 
of the magnitude of the magnetic field inside solenoid (1) to that of the magnetic field 
inside solenoid (2)  
a) 105                            b) 144                               c) 197                                 d) 123 

. What is the (40 )cmsolenoid of lengthturn (1000)ough a is flowing thr(2.0 )AA current of 6) 
magnitude of the magnetic field inside the solenoid ? 

                    33.14 10 T−×b)                                 56.28 10 T−×a)  
34.56 10 T−×d)                                36.28 10 T−× c) 

 
 

 غیر مطلوب 211و ص  210ص  (Toroid)الملف الحلقي
 

1i 

2i 
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 (8 – 5) Ampere's Law 
 Over a closed loop called an Amperian loop it is 

. o encB d s iµ=∫






 
. loop perianman A withinhe current T   :enci 

 

Concluding the equation of the solenoid’s magnetic field by using Ampere's law 
                                           . o enc

B d s iµ=∫






 

cos 0 cos90 cos90 0 ( )o o o
oBL BL BL L N iµ+ + + × = 

                                          

( )o

o
o

BL Ni
NiB ni

L

µ
µ µ

=

= = 

 

Concluding the equation of the magnetic field outside a long straight cylindrical wire 
using Ampere's law   

. o encB d s iµ=∫






 

o encB d s iµ=∫ 
(2 )

2

o

o

B r i
iB
r

π µ
µ
π

=

=   

Concluding the equation of the magnetic field inside a long straight cylindrical wire using 
Ampere's law  

    . ,o encB d s i i JAµ= =∫






 

                         oB d s JAµ=∫  

               

2
2

2

(2 ) ( )

2

o

o

iB r r
R

i rB
R

π µ π
π

µ
π

=

=
 

 Summary of Magnetic Field Equations for a Long Straight Wire : 

2
o iB
r

µ
π

=: outside the wire   

r : distance from the center of the wire 
radius of the wireR : ,       22

o i rB
R

µ
π

=:  reie we thidsin 

2
o iB

R
µ
π

=:  )aximum fieldm( eOn the surface of the wir     

Q38) The figure shows a cross section of a long, solid, cylindrical  
 (1.35 )Arent of . A cur(10 )cm is indercyl uctor. The radius of thedcon 

is uniformly distributed throughout the conductor and is flowing  
out of the page . Calculate the magnitude of the magnetic field at  
the following positions . 

16dr cm=) 4             10cr cm= )3          4.0br cm=) 2         0ar cm=) 1 
 

r 

B 

 cross section of the wire  

i r 

Amperian loop 

i i L 
Amperian 

loop 
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 Q39) In the shown figure , the graph shows how  
the magnetic field change with varying the  
distance from the center of a long cylindrical  
wire carrying a current : 
1) What is the radius of the wire ? 

 
2) Calculate the current flows in the wire . 

 
Q40) As shown in the figure, a long, hollow, conducting cylinder of  

carries  ( 7.0 )b cm=outer radius and  ( 5.0 )a cm=snner radiui 
the cylinder over  tributedsdi rmlyunifo (100 )mA of currenta  

wall (between a and b) . Find the magnitude of the magnetic  
field at each of the following distances from the center of the cylinder . 

6.0r cm=3)          9.0r cm= )2              4.0r cm=1)  
Q41) Choose the correct answer in the following : 

 the along .B d s∫






  ow much the value ofH1)  
Amperian loop shown in the figure . 

1 3( )o i iµ +b)                 1 2 3( )o i i iµ − +a)  
1 2 3 4 5( )o i i i i iµ − + + + d)               4 2 5( )o i i iµ − + )c 

2) Three wires are carrying currents of the same magnitude ,  
in the directions shown in the figure . Four Amperian  
loops are shown . For which Amperian loop  

 ? the greatest .B d s∫






 fomagnitude the  is 
a) loop 1                        b) loop 2                
c) loop 3                        d) loop 4  
3) A cylindrical wire carries a constant current over  
its cross section . Where is the magnitude of the  
magnetic field the greatest ? 
a) at the center of the cylinder's cross section      b) in the middle of the cylinder 
c) at the surface                                                     d) out of the cylinder 

n in the figure, as show , (3.0 )cm s of lengthsidehas  oplosquare  ) A4 
.(3.0 )G is the sides onagnetic field measured the average value of the m 

Calculate the current in the wire ? 
14.5 Ab)                      2.7 Aa)  
28.7 Ad)                    9.68 Ac)  

flowing in a wire with a circular cross section ( )is current 5) The following figure show
. ( )r⊥ents an Amperian loop of radius s. The red circle repre ( )Rdiusra 

Referring to the figure , which of the following statements is correct ?  
.is tangential to the Amperian loop ( )B



a) Magnetic field  
flowing into the page . si ( )ib) Current  

. is normal to the Amperian loop ( )B


dc) Magnetic fiel 
.points out of the page  ( )B



eldd) Magnetic fi 
 غیر مطلو�ة   (7 – 8)ودرس    (6 – 8)و درس   (5 – 8)درس 

1i 5i 3i 
4i 

2i 

i
 a
 
b
 

3.0cm 
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3.0 6.0 9.0 

6( 10 )B T−× 

( )r cm 


