Unit 8 / Magnetic Fields page (1) (2021/2022) YAHYA ALKASABRAH

kasahrs (8 1 1) BiOt-Saval't LaW
Biot-savart's law is the general law for caleulating the magnetic field due to any distribution of
current . kesabr

JB :&zdszxr
v 4T

qp = Mo ids s21n6?
4 r

kasalrs

ids : current element
u, - magnetic permeability of free space (u, =4z x107 T.m/ A)

kasahrs kasabrs

kasahrs

0: the anglebetween‘the current element and position vector

(8 — 2) Magnetic fields due to Current Distribution
Magnetic Field from a Long , Straight Wire

kazahrs

kasabrs

Tidssin® ' '
l S l kasabrs :
B::/%.[ 2 = |B=tot d| :
2wy v 2d | | !
kaszabrz asabrs
d,: distance between the point and the straight wire kasabrs
Magnetic Field Lines ....c- B i

kasalbrs

Concentric circles surround the wire

The direction of the magnetic field lines
kasahrs

Right hand rule (3)

Thumbs toward the current — «aswr

The curved Fingers toward the

magnetic field -

Direction of the field at a point/around the wire

i B Iy ~ B® B®
B B B B -
® ® ® ® ! i
kasabrs kasabrs kasabrs "4
B® B®
Q1) Two long stralght wires perpendicular to the page as shown in the figure: vasabre

1) Calculate the’ magnltude of the magnetic field at the point (c)and determine its
direction .

kasahrs
kasabrs

i =304 i, =84

@ c.<9 l"f>

_______________________ kasabrs
kasabrzs < 0.4m > asahr

kasabrs

2) Find the magnitude and direction of the magnetiefield acting on the wire of (i)
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Q2) In the figure shown , (i, =504 , & =2004) , the point (a)

at the middle : " b i
1) Calculate the magnitude of the magnetic field at the point (a)and kasabrz
determine its direction . kasabre

2) Calculate the magnetic foree on an electron when it passes
through the point («) moving with velocity (2.5x10°m/s) upward

kasahrs
in the plane of page and determine its direction .

kasabrzs
kasabrzs

kasabrs 20cm

kasabrs ( ____________ )

Q3) Two very.long straight wires run parallel to the z-axis, ‘l} —9 4
as shown il the figure . Calculate the magnetic field

at the origin‘and Calculate its angle with

the positive x-axis . Kasabre 03m

kasabrs

kasahrs kasabrs

04m .

i, =16 4

Q4) The magnetic field of the Earth is given by B =(2.6x10°T)y .

A very long wire carries a current (25 4) is placed'parallel to

kasabrg kasabrs

the z-axis at a dlstance of (0.8m) from the origin‘as shown in

the figure then a magnetlc compass needle.is placed at the origin .

Calculate the angle by which the compass néedle is

deflected from the north . . 0.8m

v

kasahrs

kasabrs .
®

Q5) A long , straight wire is located along the x-axis. The wire carries a current of (7.04)
kasahrs

in the positive x-direction ..What are the magnitude and the ‘== )4
direction of the force/oma particle with a charge of (+9.0 xC)

located at the point (10m/,2.0m , 0)when it has a velocity of

(3.0x10° m/ s) inmeach,of the followikﬁsagbrsdirections ?
1) the positive x-divection . == —é—»x
2) the positive y-direction . l
3) the negative z-direction .

kasabres

kazabre

Q6) An electron is shot from an electron gun with a speed of (4.0%10%: /%) and moves
kasabrs asabrs
parallel at a distance of (5.0cm) above a long , straight wire éai‘rylng a current of (154).

kasabrs

Determine the magnitude of the acceleration of the electron af the instant it leaves the

electron gun. (m,=9.1x107°' Kg)  kesabr: kasabr
Q7) A particle with a mass of (1.0x10° Kg) and I1=9.0A4
kasabr
a charge (¢) is moving at a speed of (1. 0><10k3 nh1/s) == "—"ﬂl_ -
along a horlzontal path (0 05 m)below and parallel !
to a straight current-carrylng wire , if the current Kesare I].IIJS m
. S . |
in the wire is (9.04) , calculate the particle's charge ¥

and determine its type . v
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Q8) The figure shows two very long wires run parallel 304 kasabrs ;
1, =

to the z-axis , if the net magnetic field ‘atpoint (c) equals @ coier >é

zero , calculate the current flows il the wire (a) Kmmmmmmmmm S

kasahrs kasabrs 10 cm

and determine its direction .

Q9) Two long, stralght parallel wires are separated by a distance of (1.0m).

If (i, = ! z,,) in 0ppos1te directions as shown in the figure .

kasabrs

b a
Calculate the distance of a certain point from the assbre .
wire (a) at which,the'met magnetic field is equal to zero . » la
kasabrs
kasabre kasabre
kasabrs . 1.0m
kasabrs kazabrz < ________ >

Q10) Choose the correct answer in the following : -
1) As'Shown in the figure , what is the direction of the
magnetic field at the two points (2) and (B) ? ke

a) R(+y) B (+x)
b) R(-») P (+x)
¢) B(-y) PB(-x)
d) R(+») B (-x)
2) As shown in the figure , what is the dire¢tion of the magnetic field at point (p) ? ...
a) upward in the plane of the page

b) toward the right ke O,
¢) downward in the plane of the page asor L

kasabrs

kasabrz

. S—> X
P L

d) toward the left s

3) An electron is shot directly toward a long wire as shown in J’P1
the figure , in which direction'the electron will be deflected ?

a) toward the left ... 4 'b) toward the right
c) out of page d) into the page cesabre i

4) Assume that a)lightning bolt can be modeled as a long, straight line of currenty if (15C)

kasahrs

of charge passes by'a point in (1.5x107 s) ~what is the magnitude of the magnetlc field at a
distance of (26 m) from the lightning bolt ?
a) 7.69x10° T b) 421x107T kasabrs

kasabrs

c) 9.22x10°T d) 5.3x10°T
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 ] @—P
c) downward at P and to the right at Q  d) upward at P andto thedeft 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 viector . esabr:
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 .

Y

kasahrs

kaszabrs O

kaszahrs



Unit 8 / Magnetic Fields page (4) (2021/2022) YAHYA ALKASABRAH

The magnetic force between two parallel wires

asabrs 7 . kasahrz /
kasabrz kasat F , lLlO ll l2 L 12 ll
p 2 0 -
2rd >
. X F, B FB
d : the distance between the twig wires .
. o kasabrs
The direction of force : d
currents in opposite dire¢tion currents in same direction | ]
Repulsion force v Attractive force
l-2 - < l-I lz il kaszabrs
®=> &® F, <® ®—>F

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

kasabrs —

second wire'. |F, =—F,, Kasabrs

Q11).In the figure shown, the wire (a) attracts the unit lengths of the wire () with a
magnetic force of (2.1x107* N): "

1) Calculate the current through the wire (») and a ___lf;iﬂi’__k_b__
determine its direction . kasabr: A

2) What will happen to the magnitude and direétion 10.12m

of the force on the wire (») when the direction of b x’

current (a) is reversed ? Ksabrs pacatne

Q12) Two long parallel wires are separatediby (3.0mm) as shown in the figure . The
kasabrs kasahrs
current (i) is twice of the current (7,)% the magnitude of the force on casabr:

asabrs

the unit length of one of the wires (6=1m) is equal to (7.0 uN))

1) what is the type of the mk;egbrﬁetic force between the wires ? s

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 ?

\asabrs kasabrs kasabrs

L

Q13) Two wires,each(25cm) long, are connected to two separates (9.0)) batteriesyas
shown in the ﬁgukliseabr.; The resistance of the first ;V1bre is (5.0Q),
and that of the other wire is unknown (R) . If the separation

between the wires is (4.0 mm), what value of (R) will produce » 4| 5000f IR

a force of magnitude (6.75x107° N) between them ?  ...... kesabr:
kasahrs
Is the force between the two wires is attraction or repulsion?

/ |
kasabrs kasahre 4_“_ _”_7

kasabrs

Q14) Three long , straight wires, perpekggicular tothe ®i, =94
plankeasa?rf the page as shown in the figure, calculate the Kesaire

net magnetic force on the unit lengths

of the wire (i,) and determine its direction

on the ﬁgure ® Lasabrs leasakirs @_ _____________ ® . =24

1
1
1
1
1
kasahrs 1 0.3m
1
1
1
1
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Q15) In the shown figure, the wire (xp) 1s  very long and the wire (ab) has a length 1) J—
(0.15m) and a welght of (0.02N), and it can slide up and down . Calculate the current that,

if it passes through the circuit, then
the wire (ab) will be balanced aboye
the wire (xv) at a distance (1.2 cft)between them .

kasabrs

kasabrs

Q16) The figure'shows two long wires (b , a)and a third wire (c) parallels to the two wires .

If the net magnetlc force on the wire (c) is equal to zero , calculate the distance between

the wire (c) and the wire (a). i =204
-u-T- —> ana a kazabrs
E C kasabrs
0.80m
kasabrs
‘L 5 « B
kazabrs ib = 4.0A

Q17) A long, straight wire has a current (i, =10 4) I -
kasabrs I ;H-l

flowing in the positive y-direction, as shown'in 0.5Sm
the figure . Close to the wire there is > PRI
a rectangular loop of wire that carries q ' =54 b
a current (i =5.0 4) in the direction shown. > E 3
1) Calculate the net magnetic force o !
kasalars 1m
on the loop . " T b
o I
kasabrs - d < X -
c
=<———- 2m -———}:
P— l kazabre
Q18) Choose the correct answer in the following : kasabre e
1) In the figure shown . Which statement about the magnetic
forces that the two wires exert on each other is correct . 2i
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 eachyother.  *
c) Wire 1 exerts a stronger force on wire 2 than wire 2 exerts on wire_l.
d) Wire 2 exerts a stronger force on wire 1 than wire lexer§"on wire 2 ...
2) Two long, straight wires are parallel to each other. The wires carry currents of kasabre
different magnitudes . If the amount of current flowing,in each wire is doubled, the

magnitude of the force between the wires will b :  ( ser
a) twice the magmtude of the original force

b) four times the magnitude of the original force

c) the same as the magnitude of the original force

kasabrs

d) half of the magnitude of the original force

kasabrs
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Magneticfield due to a Wire Loop

ids
) f r R’
7 ds
[ ids i/';
= o - \
477 R N
iN
p=te 2
2R
Kasacre kasabrs
N : number ofiturns
R : loop radius
The Direction/of B at the center :
Right hand,rule 2 kasabrz
fingérs bend with (i) , thump with B (same method of 7) kesabrs
kasabra loop is perpendicular to the plane of page

loop in the plane of page

§ ~ ~
\ . A
- - - - ? | —- E ! 1 i

B
< ‘ o 'Y T*B I ® A
1 i 1 !
_ ) ) s
B

kasabrz

Q19) A circular coil of radius (0.12m) and (150) turns are placed in the plane of the page as

kasahrs

shown in the figure . The magnetic field at the center is equal to(4.5x107'T)

kasabrs

in a direction out of the page due to a‘current’ (i) passes through the coil :

kasahrs

1) Calculate the current through, the coil'and determine 1ts dlrectlon
2) Calculate the magnetic force acting on a proton as it passes through the
center with velocity of (7.4x10° m/%) toward the right in the plane of page .

Q20) A loop with radius (6.0 ci)wiS formed in the middle of -

kasahrs kassbre o

a long, straight insulated wire carrying a current of
magnitude (154) as shown,in the figure . Calculate the
magnitude of the mgsébﬁetic field at the center of the loop

and determine its direction ? kasabrs casabre

15A

kasabrs

Q21) A loop with radius (8.3mm) is formed in the middle of a long, kasabrs

kasabrs

straight insulated wire carrying a current of magnitude (26.3mA4) as

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

kasabrs kasahrs kasabrs

N-\/

Q22) A loop with radius (0.021m) is formed i 1n the middle

kasabrs kasabrs

of a long, straight insulated wire carrying a ‘Current of kasabre
magnitude (/) as shown in the figure . the loop planesis

kasahrs

perpendicular to the plane of page , the magnetlc field
produced by the circular loop at its center (¢),is equal
to (B, =2.24x10"T) toward the right : Casabrs

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 .

—
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Q23) A circular loop carries a current (5.04) is placed in an external constant magnetic
asabrs asabrs kasahrs
field of nfaénitude (B, =2x10"T) . The et magnetic field at the center of the loop is zero :

1) Determine the direction of the clirrént in the loop .
2) Calculate the radius of the loop . ==

X X X

kasabrs

X
E3
BO

X

Kasabre kasahrs

kasahrs

Q24) Calculate the magnetic field in the center of a wire semicircle like that shown in the
. kasahbrs . . .
figure ywith‘aradius (10cm), if the current in the wire is (12 4) .

kasabrs

N .
Y
kasabre rs l

kazabrs
kasabre

Q25) The loop shown in the figure is carrying a current of (3.96 4). The magnitude of the
magnetic field at pomt P inside the loop is (7.21x107 T uasabr:
Calculate the value of (») ?

kasahrs

kaszahrs
kasabrs

kasabrs kasabrs
kasahrs

Q26) A loop of wire of radius (25es) has a’smaller loop of radius (0.9cm) at its center, with
the planes of the two looaﬁasrcperpendicular to each other. When a current of (14 4) is passed

through both loops”, ¢alculate the forque on the smaller loop due to the magnetic field
produced by the larger 100D 4 =0

kasahrs
kasabrs
kasabrs

kasabrs

kasabrs

Q27) Choose the correct answer in the following : Kasabrs
1) What is the magnitude of the magnetic field at point (c) due'to Kesabrs i ‘
the current passing through the wire ?
M0
) 6R kasabrs
ﬂ l kasabrz kasabrs
b) 8R
C) Iual
12R kazabrs
) /Llol kasabrs kazakrs

2R
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2) In which figures will the net magﬁbgtic field at the kasabrs o
center of the circular loop be ‘greatér

a) figure A ol

b) figure B e o

c) The two methods are equal o i i

d) Not enough information is given in the figure B 44 k) A 4y k)

kazabrs

3) Parallel wires carry a(current (i) in opposite directions as shown in the figure .
kasabrs asabrs . .
A circular logp ofwadius (R) has the same current flowing in ...

a counterclockWise direction . what is the net magnetic field at
the center of the loop , as a function of (i) and (R)?

#1 3 ; ;

a) (& .

) R (ﬂ:) kasabrz l kasabrs

' 1

byl £

Sy e S,

/,[ l 2 i kasahrs

C _0 1+_ asahrs

W (142)

] 2

d M 1+— kasahrs

) 2R ( ﬂ)
Magnetic field at a point along the axis of the loop

kasabrs ILl l'NR2 .
kazabrz B — 3 l
kasabrs 2(x2 + Rz)é x
x : the distance between the point and thecenter . kasabre
kasahrz

Helmholtz coil kasabrs
It is a two identical wire ¢o1ls,earey the same current . kasaore

It is used to generate uniform magnetic field .

kasahrs

kasahbrs

Q28) Two (50) turmcoils , each with a diameter of (4.0m)are placed (1.047) apart, as shown
in the figure. A current of (7.0 4) is flowing in the wires of both coils_#the diréction of the

kasabrs kaszabre

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

kasabrs

kasabrs

kasahrs

kasahre

kasabrs

“1om™

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

kasabre kasalrs

kasabrs
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1) A long straight wire is perpendicularito the plane of page and

Q29) Choose the correct answer in the following : o B .
a current(i) passes through it, the direction of the magnetic field I O
aaaaa a

current passing through the wire .\, -

a) into the page b) out of page

c) east e dY west ?.( __________ >9¢._
2) In the figure shown ; what'is the ratio of the magnitude of the 3d

field at point (a) to the magnitude of the field at point (b) .

1 1
a) 3 vacare ) " c)3 d) 4

kasabrs

3) In the figure shown, at which point the magnetic field may be equal zero . Lo
a) pointsl e
b) point2™ » - .
c)fpoint 3 e

d) point 4 <€ 3i
4)A circular loop is formed in the middle of a long , straight
wire carrying a current (i) as shown in the figure .

What is the direction of the magnetic field at the centef of the Loop ? .
a) upward - b) downward

c) into the page d) out of page ;

5) A uniform magnetic field (B, =4x107° T) 1nt0 the page

kasabrs

as shown in the figure . A long stralght w1re is placed in X X X1 X X

>

kasabrs

kasahrs

aaaaa

a) 0.3m to the right of the wire{l #1),0.3m to the left of the wire X X XX X X
¢) 0.1m to the right of the wire_ “wd) 0.1m to the left of the wire kasabr:
6) In the previous question, what is the magnitude and direction

aaaaa

of the magnetic field at/a'point in a plane page and has a distance

of (0.4m) to theright of the wire . kasabr:

a) 7x10” T out of'page b) 7x10”° T into the page

¢) 1x107 T into the page e d) 1x107° T out of page d /8%, .

7) A uniform magnetic field (B, =4x107° T) out of page . Tow long N~ .> i =504
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) - .>l'2 —84
and determine its direction , consider the distance between/the & e e

wires equal (0.2m) . vacatre o

a) 4x10™* N upward L b) 4x10* N downward

¢) 8x10”° N upward d) 8x10° N downward : Al} =44

8) Two long wires in the plane of page plane, ifithe magnetic Kesabrs
field at point (a) equal(2x10°7) into the page ), what is the 10cm

magnitude and the direction of the current in wire 2). " a

a) 154 upward b) 154 downward <20em

¢) 94 upward d) 94 downward asebre




Unit 8 / Magnetic Fields page (10) (2021/2022) YAHYA ALKASABRAH

kasabra (8 - 4) Magnetigfields of Solenoids and Toroids
** Magnetic field of a Solenoid

Inside the solenoid : The magnetic fieldfs umform and greater than outside .
Outside the solenoid : The magnetic field‘s nonuniform and less than inside .
The ideal solenoid has a magnetic field of Zzero outside and a uniform constant value inside .

kasabra . ,Ll Ni
B=uni=—"——
H, I

kasabra

B : Magnetic field ingide thesolenoid .

kasabra

n : number oftusfis per unit length : » :% kasabra

kasabra kasabra

N : number@fiturns

Q30) An ideal solenoid has a length of (0.9m) . When the wire carries a (0.2 4) current, the

kasabra

magnéeticsfield inside the solenoid is (5:7) . Find the number of the turns .

kasabra

kasabra

Q31) An-ideal solenoid has (200turns / cm). An electron inside the coil of the solenoid moves
kasabra

in a‘eircle with radius (3. Ocm)perpendlcular to the solenoid's axis. The electron moves

with a speed of (1.5x10" m/s) , calculate the current thatflows in the solenoid .

kasabra

Electron mass : (m, =9.1x107' Kg)  tasabra Electronsharge : |¢,|=1.6x10"C
direction of the field inside the solenoid R S N
right hand rule 2 kasabra

kasabra
The solenoid is considered as an electromagnegt with two poles

kasabra kasabra kasabra

i

Q32) In the figure shown, there are three solenoids have equal lengths , and equal

currents : kasabra nANNAN A n NANANANN

1) Determine the magnetic poles ofeach coil . U 1 1111 0 QL [ [ 10 QJJ]I]II4 0
kasabra

2) Arrange the coils in deseénding order ||_ . ||_ I_

according to the magnetic field inside .

kasabra kasabra

Q33) Determineitheidirection of the LS S LS8

current flowing in‘the battery ' E‘ ' SU ) ) ) j ) \IDN
in each figure . .

= =

kasabra kasabra

kasabra

Battery kasahra B attery

Q34) The figure shows a solenoid of (25) turns and a(0.25m)
length and a circular coil of radius (0.1m) and (20) turn§ its,, “w*=""

axis appliekgsa?(a) the axis of the solenoid : " h=3 ‘ﬂ
1) Calculate the net magnetic field at the center ofithe MAANAAANNANANAD
circular coil and determine its direction . casa T TIIrOI1r i‘ﬂ ——ﬂ'—'
kasabra kasabra T o o o A
2) If the magnltude and the direction of the current in
the circular coil are ‘changed to make the net magnetic i =54/ ‘f’
field at its center equals zero , calculate the current kasabra

passing through the circular c01l at that time .
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Q35) A solenoid of a length (0.2m) and (7) turns carries A A A A A A
a current of (0.354) , another; circular coil of radius U / / /i / / 0
kasabra kasabra
(0.05m) and (5) turns is placed inside the solenoid as ’

shown in the ﬁgure , "if the current flowing in circular ‘et Vv vV
coil is (0.54) , calculate the ne¢magnetic field at its center . ;

kasabra

Q36) Along solenoid consists of (1000) turns per meter of thin wire through which a
current of (0.254) is mamtalned A long straight wire carrying a current of (10 4) is

kasabra

inserted along theé"axisyof the solenoid . Calculate the kmbaagmtude of the magnetic field at a

kasabra

point (1.0cm) from the axis ?

Q37) Choose'the correct answer in the following :
1) The number of turns in a solenoid is doubled , and its length is halved .

kasabra

Hownadoes. its magnetic field change ? kesabrs

a)ltdoubles b) It quadruples

c) Itisthalved d) It remains unchanged 4

2) In the figure shown , which of the following is true

for the poles of thé resultlng electromagnet : 3 2
a) 1 is a north pole , 4 is a south pole kasabra 1

b) 3 is a north pole , 2 is a south pole AN e

c) 1 is a south pole , 4 is a north pole asabra -

d) 2 is a north pole , 3 is a south pole
3) In the figure shown , which of the following is true kasabra
for the magnetic field at the two pointsy(1) and (2) :

a) (B, < B,) and in opposite directions ﬂ [ ( ( l( ( k(ﬁb,ao

L 1R

kasabra

b) (B, = B,) and in the same directions

kasabra kasabra

d) (B, < B)) and in the samg diféctions
4) Solenoid (A) has twice the"diameter, three times the length, and four times the number

kasabra

of turns of solenoid (B) . The two solenmds have currents of equal magnitudes flowing
through them . Kind,the ratio of the magmtude of the magnetic field inside solenoid (A) to

¢) (B, = B,) and in opposite directions |I

that of solenoid (B),.
3 1 4 3
a) 5 kasabra b) n kasabra C) >y kasabra d) -

5) Two solenoids have the same length, but solenoid (1) has (15) times more turns and ( )

kasabra

as large a radius and carrles (7) times as much current as solenoid (2) . Calculate the ratlo
of the magnitude of the magnetlc field inside solenoid (1),to that of the magnetic field
inside solenoid (2)

a) 105 b) 144 kasabra c) 197 (Gsabra d) 123

6) A current of (2.0 4) is flowing through a (1000)turn’solenoid of length (40cm). What is the
magnitude of the mkﬁsagbialetic field inside the solenoid ? kasabra

a) 6.28x10° T \usbr b) 3.14x10° T

C) 6.28x10°T d) 4.56x10°T

Gisthe e 21108 5 21004 (Toroid) alal cilal)
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(8 45) Ampere's Law
Over a closed loop called an Amperian 1oep it is

kasabra

kasabra ¢§ .d 3: - /LIO ienc kasabra
i,. - The current within an Ampeérian,loop . kasabra
Concluding the equation of the'solenoid’s magnetic field by using Ampere's law
@E.d 3: - ‘Llol kasabra
BLcos0° + BLcos90% BLeds90° +0x L = u (N i) i =
BL = p1,(Ni) : /
Nl kasabra kasabra
B = Iuo— = ,uoni l + +l
kasahra Amp erian L

loop

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

$ B s = i,
I

BQrr)y=pu,i

. kasabra
Amperian loop.
kasabra B

B — M kasabra
2rr
Concluding the equation of the magnetic fi¢ld inside a long straight cylindrical wire using
Ampere's law

$B.d5 = p,i, , i=JA4
kasabra
Bq‘D ds=pu,JA
kasabra l
BQ2rr) = yt,—= (")
TR A
kasabra proabra
p=1tL!’
27 R
Summary of Magnetic Field Equations for a Long Straight Wire :
I
outside the wire : B = o tasabra
kasabra 27[”' *
r : distance from the center of the wire Pyt kasabra
. kasabra m
uir

inside the wire : B= , R :radius of the wire

2 7 R?

kasabra kasabra

On the surface of the wire (maximum field) : 5= ﬁ
T

| > r

Q38) The figure shows a cross section of a long, solid, ¢ylindrieal cross section of the wire
conductor. The radius of the cylinder is (10cm). A carrent of (1.35 A)

kasabra
is uniformly distributed throughout the conductor, and is flowing

out of the page . Calculate the magnitude of the magnetic field at
the following positions . kasabra
1) r,=0cm 2) r,=4.0cm 3) r.=10cm 4) r,=16cm

kasabra
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Q39) In the shown figure , the graph shows how B(x10°T) |
the magneétic field change with varying the i |
distance from the center of a long ¢ylindrieal L m————
wire carrying a current :  ‘esbr

1) What is the radius of the wire ?

I

I

kasabra |

kasabra |
I

|

2) Calculate the current flows in the wire .

kasabra i

Q40) As shown in the figure, a long, hollow, conducting cylinder of
inner radius (¢'£5.0cm) and outer radius (b=7.0cm) carries

a current of @00m#4)«uniformly distributed over the cylinder

kasabra kasabra

wall (betweenka;b;nd b) . Find the magnitude of the magnetic
field at@ach ofithe following distances from the center of the cylinder .
1) r=40cm 2) r=9.0cm 3) r=6.0cm kasabra

Q41) Choose the correct answer in the following :

1) How much the value of §5.d5 along the e R A
kasabra _._.—-'-'_"'{ B
Amperian loop shown in the figure .

a) ILIU (ll B i2 * 13) kasabra b) luo (ll * 13) kasabra \

) u, iy —i, +1s) d) w0 =i, +i;+i, +i5)
2) Three wires are carrying currents of the same bmagnitude ) ,
in the directions shown in the figure . Four Amperian

loops are shown . For which Amperian loop i <
kasabra

is the magnitude of (j)é .d s the greatest'? : > i
a) loop 1 wana D) 1OOp 2 asabra
c) loop 3 d) loop 4

3) A cylindrical wire carries a gs(a)brr!stant current over 1 3

its cross section . Where is"the magnitude of the kasabra e
magnetic field the greatest’™?

a) at the center of the€ylinder's cross section  b) in the middle of the cylinder

¢) at the surface i @ d) out of the cylinder

4) A square loopyhas sidesk obf length (3.0cm) , as shown in the figure,
the average value of the magnetic field measured on the sides is (3.0G).

kasabra

Calculate the current in the wire ?
a) 2.74 o, D) 1454 fesebre

C) 9.684 d) 28.74 kasabra
5) The following figure shows current (i ) flowing in a wire with,a ¢ifcular cross section

P>

> I

radius (R ) . The red circle represents an Amperian loop.oef radius ().
Referring to the figure , which of the following statements'is correct ?
a) Magnetic field (B) is tangential to the Amperian lo0p.

b) Current (i) is flowing into the page .

¢) Magnetic field (B) is normal to the Amperian loop

d) Magnetic field(B) points out of the page .




