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Q1. SZABMU 2024

A what value of angle between the magnetic field
intensity and vector area, the magnetic fluxbecomes
zero?

[SZABMU 2024]

® o
30°
(©) 45°
®© 90°

Q2. SZABMU 2024

Telsais the Sl-unit of magnetic field intensity. Tesla
canalso be expressed as

[SZABMU 2024]
@ NA 'm!
NAm!

© NA 'm

(©) NAm™!

Q3. SZABMU 2024

The Sl unit of magnetic flux is weber. Weber can also
be expressed as

[SZABMU 2024]

(&) Joule perampere
Joule per coulomb
() Newtonperampere
(D) Newton percoulomb
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Q4. KU 2024

An electronis moving perpendicular to the magnetic
field, which of the following is correct statement
about electromagnetic force acting on the electron?

[KU 2024]

@ Force actingis equal to electron charge
Zeroforceisactingonit

(c) Force actingis equal to the magnetic field strength
(D) Force actingis maximum

Q5. KU 2024

For a positive charged particle (q) moving with a
velocity (v) in a magnetic Field of flux density B, the
force (F) acting on the charge particle is given by the
expression?

[KU 2024]

@ F =g(v x B)

g=F-(vxB)

©rF-=

® q=%B

Q6. UHS 2024

The unit of magnetic flux density is:

[UHS 2024]
@ Whm !
Wbm *
© Wb

@ Whm
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Q7. UHS 2024

Which of the following statementis incorrect forany
magnetic field lines?

[UHS 2024]

(&) Lines start at north pole and ends at south pole
The lines are curved

(c) Lines nevertouch or cross each other

(D) Magnetic field is strongest whenlines are farthest

Q8. UHS 2024

The formula & = B - A represents

[UHS 2024]

(a) Magnetic flux

Electric flux
(c) Electric fluxdensity

(D) Gravitational flux

Q9. NUMS 2024
The wire of length 100 cm is perpendicular to the

magnetic field of 0.5 T. If it carries 10 A of current then
force acting on the wire will be:

[NUMS 2024]
@ 25N

10N

© 5N

(D) 50N

Q10. BUMHS 2024

Magnetic field lines set up in the surrounding of
current carrying wire will be:

[BUMHS 2024]

(&) Circular

Along the current
(©) Radially outward
(o) Opposite to current
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Q1. BUMHS 2024

Electrons of mass m and charge e are accelerated
through a potential difference V and strike the target.
The maximum speed of these electronsis:

[BUMHS 2024]

® V’T—:i
© V¥

Q12. UHS 2023

If 0.5 T field is applied over area of 2-meter square
which lies at an angle of 60 degree with the field, then
the resulting flux will be:

[UHS 2023]

® 05T
0.5 Wh
(© 0.25 Wb

@) 025T

Q13. UHS 2023

The magnitude of magnetic force will be maximum on
current carrying conductor in uniform magnetic field if
conductoris placed?

[UHS 2023]

(a) Parallelto magnetic field

At 45 degree in magnetic field
(c) Perpendicularto magnetic field
() Antiparallelin magnetic field

Q14. SZABMU 2023

The unit of magnetic fluxis:

[SZABMU 2023]
(&) Weber(Wb)

Wbm
(©) Wbm :
@ Whm 2
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Q15. SZABMU 2023

Magnetic flux is the dot product of:

[SZABMU 2023]

(A) Magnetic field and scalar area
Magnetic field and vectorarea
@ Magnetic field perunit scalar area
(D) Magnetic field per unit vector area

Q16. SZABMU 2023

The dimension of magnetic field is same as that of:

[SZABMU 2023]
(A) Magnetic fluxdensity

Magnetic flux
(©) Magneticforce

(o) Work done

Q17. DUHS 2023

Which of the following defines the change in
magnetic flux perunit area?

[SINDH 2023]

() Magnetic flux
Magnetic force

(©) Magneticdipole

(D) Magnetic fluxdensity

Q18. DUHS 2023

What is the dot product of magnetic induction and
unitarea?

[SINDH 2023]

(&) Magnetic flux
Magneticinduction
(c) Magnetic field
(D) Magnetic pole

Q19. DUHS 2023

What does the magnetic flux measure?

[SINDH 2023]

@ Areasurrounded by amagnet
Strength of the magnetic field

(©) Rate of change of magnetic force

(@ The number of magnetic lines of force
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Q@20. NUMS 2023

If a charged particle enters the magnetic field parallel,
it will:

[NUMS 2023]

(a) Deflect toward north
Deflect toward south
(c) Move straight

(0) Moveincircular path

Q21. NUMS 2023

The dimension of magnetic field strengthis same as
that of:

[NUMS 2023]

(A) Magnetic flux
Magnetic induction
(c) Work done

(b) Magnetic force

Q22. NUMS 2023

The weber is unit of measure of:

[NUMS 2023]

(&) Conductance
Electric current
(©) Magnetic flux
(©) Electric flux

Q23. NUMS 2023

InFleming's right-handrule, the second finger
indicates:

[NUMS 2023]

(n) Force
Magnetic field
(©) Induced current
(©) Motion

Q24. UHS 2022

Electric forces change the magnitude and direction of
velocity while magnetic forces change _ of velocity.

[UHS 2022]

(&) Only magnitude

Only direction

(©) Magnitude and direction

(D) Neither magnitude nor direction
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Q@25. UHS 2022

Which surface has greater magnetic fluxin same
magnetic field, each has an area 1m??

[UHS 2022]

(&) Circular

Rectangular
(c) Square
(D) Fluxisindependent of shape

Q26. SZABMU 2022

The force exerted on charge particle will be maximum
when it enters the magnetic field at:

[SZABMU 2022]

(&) 60°
90°
© 0
(@) 45°

Q27. SZABMU 2022

When a charged particle enters the magnetic field
parallel, thenit will:

[SZABMU 2022]

(a) Deflect toward north
Deflect toward south
(©) Move straight

() Moveincircularpath

Q28. SZABMU 2022

The Sl unit for magnetic induction B is tesla (T). 1 Tesla
is equal to:

[SZABMU 2022]
@ NA 'm?
NmA !

© NlmA

(D) NmA

Q29. KMU 2022

Magnetic lines of force are:

[ETEA 2022]

(&) Imaginary lines which show actual magnetic field
Actuallines which show actual magnetic field

(©) Imaginary lines which show imaginary magnetic field
(D) Actuallines which show imaginary magnetic field
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Q@30. KMU 2022

A charged particle entered in amagnetic field anti
parallel to the field, magnetic force on this particle is:

[ETEA 2022]
(@) BINA
BeVsin(0)
(©) Zero

@ Iglv

Q31. KMU 2022

When a neutron enters into a magnetic field B
perpendicularly with velocity v, its accelerationis:

[ETEA 2022]

() Zero

Centripetal

(©) Positive

(d) Uniform and non-zero

Q32. KMU 2022

The unit of magnetic fluxis:

[ETEA 2022]
@ NA 'm

NA Im!
(©) NA’m™

() Tesla

Q33. BUMHS 2022
A magnetic field is produced by:

[BMU 2022]

(A) Moving charges
Stationary charges
(©) Both'A’and 'B'

©) Onlyions

Q34. BUMHS 2022

Magnetic flux is zero when angle between magnetic
field and vectorareais:

[BMU 2022]
® o
90°
© 60°
© 30°
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Q@35. DUHS 2022

The path of a neutron moving perpendicular to
magnetic field is:

[DUHS 2022]

(&) Curve
Straightline

(c) Circle
(D) Ellipse

Q36. DUHS 2022

A charged particle of mass 'm'and charge 'q' is
projectedin a magnetic field of induction B at the
angle '¢'. The radius of curvature of its curved path
givenby:

[DUHS 2022]

® -z

T= ity

© p= m?.;:‘gux&

@ p= mc:aEnG

Q37. NUMS 2022

The magnetic field inside the current carrying wire
varies:

[NUMS 2022]

(&) Inversely withr

Inversely with r?
(c) Directlywithr
(D) Directly withr?

Q38. NUMS 2022

Magnetic flux is maximum when angle between
magnetic field and vector areaiis:

[NUMS 2022]
® 0

90°

(o) 180°

@) 45°
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Q39. PMDC 2021

Formula of toroid for magnetic field is

[NMDCAT 2021]

@ poNT
e poNT
2
po NI
27

© pol

Q40. PMDC 2021
Unit of Magnetic flux

[NMDCAT 2021]

@ Tm?
Weber
(c) BothAandB

D) Tesla

Q41. PMDC 2021
Magnitude of magnetic field of Earth

[NMDCAT 2021]

®) 0.6 G
® 04T
© 6T
@ 4T

Q42. PMDC 2021

Magnetic force dependsupon

[NMDCAT 2021]

(&) Current

Length
(© Magnetic field

® Al

Q43. PMDC 2020

Magnetic flux is maximum when angle between
magnetic field and vectorareais

[NMDCAT 2020]
® 0

90°

© 180°

© 45°
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Q44.

Two long, parallel conductors which are free to move
are arranged 1.0 cm apart. A steady currentof 20 A
flows in each of the conductorin the same direction.
The conductors

MDCAT 2018

[MDCAT 2018]

(&) Remain stationary

Move towards each other

(c) Move away from each other

@ Move atright angles to each other

Q45. MDCAT 2018

Aneutron having mass equal to a proton (m, = 1.6 x
10?7 kg) is moving in a magnetic field of intensity

1.20 x 10~* T with aspeed of 2.0 x 10" ms ! what is the
Maximum force experienced by the neutron.

[MDCAT 2018]
(&) 3.84 x 107 N

0N
(©) 3.84 x 10"* N
(@) 384x10°"N

Q46. MDCAT 2018

¢/m of an electronis given by the relationship,

[MDCAT 2018]

® e/m= 3

e/m = (%)’

© e/m="7
@ e/m = ¥s
Q47. MDCAT 2017

If the value of magnetic fluxis 10 Wh, when magnetic
lines of force containing magnetic field strength of

1 Tesla passing through unit area of 10 m? then the
angle between magnetic field and unit areais:

[MDCAT 2017]
(&) 180°
360°
© 90°
@ 45°
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MDCAT 2017

Q48.

A chargeis projected with velocity of 10 m/sina
magnetic field of 10 T at angle of 60°. If force of 2.78 x
10-'7 Nis exerted on the charge then value of charge
willbe:

[MDCAT 2017]

@) 1.60 x 107 C
2.70 x 10 C
© 480 x 107 C
© 3.20x 107 C

Q49. MDCAT 2017

Electric currentis flowing through a straight
conductor as shownin figure given below. The
direction of magnetic lines of force will be

[MDCAT 2017]

(a) Anticlockwise
Clockwise

(©) FromBottom to Top
(©) FromTop to Bottom

Q50.

Due to currentin straight conductor the distance
between magnetic field lines.

MDCAT 2014

[MCAT 2014]

(&) Increases away from conductor

Increases towards conductor

(c) Decreases away from conductor

(D) Decreases and then increases towards conductor
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Q51. MDCAT 2013

Along straight current carrying conductor has current
direction from bottom to top when held vertically.
What will be the direction of magnetic field lines when
observed from below the conductor?

[MCAT 2013]

(&) Clockwise
Vertically upward
(©) Anticlockwise

(D) Vertically downward

Q52. MDCAT 2012

Two long straight parallel wires held vertically, have

equal but opposite currents as shown in the figure.
Which of the following effect willbe observed?

[MCAT 2012]
(A) Magnetic field at 'X'is stronger than thatat "Y' and 'Z'
Magnetic field at'X', and 'Z' are same

(©) Magnetic field at 'X'is weaker than that at Z

(D) Magnetic field at 'X'is weaker than that at out, stronger
thanthatat'Z'

beambeprep.com
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Q53.

MDCAT 2011

Two long parallel wires Wire 1and Wire 2 repel each
other as shown in the figure. What could be the
reasons?

[MCAT2011]

(a) Both carry current in same direction

Both carry current in opposite direction

(©) Wire 1has current, but Wire 2 has no current
(D) Wire 2 has current, wire Thas no current

Q54. KMU 201

The Slunit of magnetic fluxis weber whichis equal to:

[ETEA 2011]
@ NmA !
Nm?A !
© Nm

(©) AmA ™’

Q55.

Which one of the following relations is correct?

MDCAT 2010

[MCAT 2010]

® 1wbm?=Nm'A™
1 Tesla = 10* Gausses
(© 1wbm™? =1 Tesla
(D) Allof these
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Q56. MDCAT 2009

A charge of two micro coulombs (2 1 C) moves with
velocity of two meter per second (2 m/sec) inthe

direction of two Tesla magnetic field. The force that
willactonitwillbe:

[MCAT 2009]

@ 2N
() Zero
© 8N
© 4N

beambeprep.com
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Q57. MDCAT 2009

Force experienced by a moving charge in a magnetic
fieldis:

[MCAT 2009]
() F = BAcos(f)
F = poNI

@ F =¢g(v x B)

©) F =I(L xB)

Q58. MDCAT 2008

An electric charge in uniform motion produces:

[MCAT 2008]

(&) Anelectric field

A magnetic field

(c) Both magnetic and electric fields
@ Neither magnetic nor electric fields
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PROPOLIS COGNITIVE ERROR AUTOPSIES
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Step-by-step conceptual derivations, formula working, and distractor autopsies for every guestion.

Question #1 SZABMU 2024

Awhat value of angle between the magnetic field intensity and
vector area, the magnetic fluxbecomes zero?[S...

CORE CONCEPT AND DERIVATION

Magnetic fluxis a dot product. It drops to zero when the two
vectors are perfectly orthogonal (perpendicular) to each other.

Formula:

® = BAcos(8)

Solution:

* Weneed to find the angle # that makes cos(f) = 0.

s« Frombasic trigonometry, the cosine function hits zero at
90° (and 270°).

s« At90°, the magnetic field is grazing parallel to the actual
surface plane, so exactly zero field lines "pierce” through
the area.

Why other options are incorrect:

Option A(0°)maximizes the flux. Options Band Cresultina
fraction of the maximum flux (0.866 and 0.707 respectively).

beambeprep.com
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Question #2 LCH(Y] SZABMU 2024
Telsais the Si-unit of magnetic field intensity. Tesla can also be
expressedas ____.[SZABMU 2024]

CORE CONCEPT AND DERIVATION

The Teslais mathematically derived from the macroscopic
magnetic force exerted on a current-carrying wire.

Formula:

F = ILBsin(f)

Solution:

* Rearrange the force formulatoisolate B: B = 5.

s Substitute the fundamental Slunits for each variable:

aaln — 1 Newton
1 Tesla = {1 Ampere)(1 meter) *

e« Movethe denominators to the numeratorusing negative
exponents:N-A~!.m1,

Why other options are incorrect:

Options B, C, and D containincorrect exponents, representing
dimensionally nonsensical units that do not equate to a Tesla.
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Question #3

The Slunit of magnetic flux is weber. Webercan also be expressed
as____.[SZABMU2024]

CORE CONCEPT AND DERIVATION

SZABMU 2024

Units in electromagnetism can be heavily intertwined using
work, force, and current relationships. The Weber can be
derived down to energy and current.

Formula:

®=B-A and W=F-.d

Solution:

-

Startwith the base definition: 1 Weber = 1 Tesla - m?.

. m2 s '-.c:dotml

o« ExpandTesla: Weber = ( A—N—.._{_dmm)

e Recallthat 1 Newton - meter is the unit of mechanical work,
the loule (J).

« Substitute Joulein: 1 Weber = 12

Ampere

Why other options are incorrect:

OptionBis the definition of a Volt. Option Cisincomplete
(missing the meter to make it a Joule). Option D is the unit for the
Electric Field.
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Question #4 KU 2024

An electronis moving perpendicular to the magnetic field, which of
the following is correct statement aboute...

CORE CONCEPT AND DERIVATION

The magnetic force acting on a moving charged particle relies
onthe angle between its velocity vector and the magnetic field
vector.

Formula:

F = gquBsin(f)

Solution:

e Theterm "perpendicular”indicatesthatthe angled
between the electron's velocity and the magnetic field is
exactly 90°.

¢ Thesine functionreaches its maximum possible value at
this angle: sin(907) = 1.

e Substitute thisinto the formula: F = quB(1) = quB.

e Becausethe trigonometric multiplieris atits absolute
peak, the resulting magnetic force acting onthe electron
is maximum.

Why other options are incorrect:

Option B would only be true if the electron was moving parallel
to the field (¢ = 0°). Options A and C falsely equate the total

force tojust one of its component variables, ignoring velocity
and the other parameters.
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Question #5 KU 2024

Fora positive charged particle (q) moving with a velocity (v)ina
magnetic Field of fluxdensity B, the forc...

CORE CONCEPT AND DERIVATION

The macroscopic magnetic force (Lorentz force) actingona
moving point charge is defined fundamentally by the vector
cross product of velocity and the magnetic field.

Formula:

F=g(vxB)

Solution:

+ Theforce Fisavector thatis always strictly perpendicular
toboth the velocity vector v and the magnetic field vector
B.

« Inmathematics, avector thatis perpendicular to two
other vectors is found using the cross product.

* The magnitude is scaled by the scalar value of the electric
chargeq.

+ Therefore, the correct standard expressionisF = g(v x
B).

Why other options are incorrect:
Option Cincorrectly places the charge in the denominator.

Options B and D mathematically misarrange the vector relations
andisolate the scalar charge qusing invalid vector division.

beambeprep.com
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Question #6 UHS 2024

The unit of magnetic flux density is: [UHS 2024]
CORE CONCEPT AND DERIVATION

Magnetic flux density is a measure of the concentration of
magnetic field lines within a given area. Itis synonymous with
the magnetic field vector B.

Formula:

Juy]
Il
]

Solution:

« |ookatthe formula: B is equal to magnetic flux (@) divided
by Area(4).

* The Slunitfor magnetic flux is the Weber (Wb).
e TheSlunit forareais square meters (m?).

 Dividing them gives ¥, whichis expressed
mathematically with a negative exponent as Wb m 2
(equivalent to 1 Tesla).

Why other options are incorrect:
Option Cis the unit for total flux, not density. Options Aand D

represent incorrect dimensional scaling by lengthrather than
area.
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Question #7 UHS 2024

Which of the following statement is incorrect for any magnetic field
lines? [UHS 2024]
CORE CONCEPT AND DERIVATION

Magnetic field lines are visual aids whose spacing visually
indicates the relative magnitude of the magnetic field vectorin
that region of space.

Solution:

+ By convention, the density of magnetic field lines (how
closely packed they are) directly correlates to the
strength of the magnetic field.

+ Where lines are very close together, the field is remarkably
strong (like near the poles of a magnet).

+ Conversely, where lines are farthest apart, the magnetic
fieldis atits weakest.

s« Therefore, the statement "Magnetic field is strongest
when lines are farthest” is fundamentally incorrect.

Why other options are incorrect:

Options A, B, and C are all true, factual properties of standard
magnetic field mapping. meaning they are not the "incorrect”
statement being asked for.
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Question #8 UHS 2024

The formula [Formula] represents [UHS 2024]
CORE CONCEPT AND DERIVATION

In physics, "flux” generally refers to the flow or permeation of a
vector field across a defined surface area. The specific type of
flux depends entirely on the specific vector field being
measured.

Formula:

b;=B-A

Solution:

¢ |dentify the primary vectorin the equation: B is the
universal symbol for the Magnetic Field (or magnetic
induction).

e |dentify the operation: The dot product with the area
vector A calculates the projection of this field through the
surface.

* Because the field is magnetic, the resulting scalar value is
explicitly defined as the Magnetic flux.

Why other options are incorrect:

Option B (Electric flux) uses the electric field vector E(i.e.,
$; = E- A). Option D uses the gravitational field vector g.
Option Cis a density, not a total flux calculation.

Official Solved Edition



beambeprep.com

BEAMBEPREP - PHYSICS - 10. ELECTROMAGNETISM

Question #9 NUMS 2024

The wire of length [Formula] is perpendicular to the magnetic field
of [Formula] . If it carries [Formula] of ...

CORE CONCEPT AND DERIVATION

A straight wire carrying an electric current through a uniform
external magnetic field experiences amacroscopic Lorentz
force.

Formula:

F = ILBsin(#)

Solution:

+ First, convert all units to standard Slunits: The length L =
100cm =1.0m.

+ |dentify the other givens: Magnetic field B = 0.5 T,
CurrentI =10 A.

+ Determine the angle: The problem states the wire is
"perpendicular” to the field, so 8 = 907, andsin(907) = 1.

e Calculate the force: F = (10)(1.0)(0.5)(1).

Why other options are incorrect:

OptionDoccurs if one forgets to convert centimeters to

meters, resulting in 10 x 100 x 0.5 = 500 or similar scaling errors.

Options A and B are simple math errors.
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Question #10 BUMHS 2024

Magnetic field lines set up in the surrounding of current carrying wire
will be: [BUMHS 2024]

CORE CONCEPT AND DERIVATION

Hans Christian @rsted discovered that a straight current-
carrying conductor generates a magnetic fieldin the
surrounding three-dimensional space, the shape of whichis
determined by the Right-Hand Grip Rule.

Solution:

» |fyougrasp astraight wire with your right hand such that
your thumb points in the direction of the conventional
current...

« Yourfingers will naturally curl around the wire.

« Thiscurl physically traces the path of the magnetic field
lines, forming closed, concentric eircularloops centered
onthe wire axis.

Why other options are incorrect:

Options B and D imply the field lines are straight and parallel to
the wire, which is entirely false. Option C describes the
topology of an electric field extending from a line of static
charge, not amagnetic field.
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Question #11 BUMHS 2024

Electrons of mass m and charge e are accelerated through a
potential difference V and strike the target. Them...

CORE CONCEPT AND DERIVATION

When a charged particleis accelerated across a voltage gap
(potential difference), the electrical work done on the particle is
completely converted intoits kinetic energy (assuming starting
fromrest).

Formula:

1
W=AK.E — qV = Emvz

Solution:

* Substitute the specific charge of anelectron:g = e. The
electrical energy givento the electronis E = eV.

* Equate this to the classic formula for kinetic energy: eV =

1 2
21?’1‘0 .

s Multiply both sides by 2 to clear the fraction: 2eV = ma?.
+ Divide bymassm:v* = %L,

+ Takethe squareroottoisolate the maximum velocity v:

[ 261
e

Why other options are incorrect:

Option C forgets the factor of 2 originating from the L inthe
kinetic energy equation. Options B and D lack the necessary
square root required to solve for v from v2.
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Question #12 UHS 2023

If [Formula] freld is applied over area of 2-meter square which lies at
an angle of 60 degree with the field, ...

CORE CONCEPT AND DERIVATION

Magnetic flux is the dot product of the magnetic field vector
and the area vector. Care must be taken depending on whether
the angleis givenrelative to the surface plane or the normal
vector. Historical Note: In many past papers from this region,
"angle with the field" is interpreted as the angle with the area
vectorunless specified as the plane.

Formula:

® = BAcos(f)

Solution:

e Identify parameters: B=0.5T, A = 2m?.
e Usetheangleprovidedexactlyas# = 60",

e Recall that cos(60°) = 0.5.

o Calculate: ® = (0.5)(2) cos(60°) = 1 x 0.5 = 0.5 Wh.

Why other options are incorrect:

Option Ahas the incorrect unit (Tesla is for field, not flux).
Options C and D calculate fluxusing a sine or a 30” angle, or just
have incorrect math/units.
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Question #13 UHS 2023

The magnitude of magnetic force will be maximum on current
carrying conductor in uniform magnetic field if con...

CORE CONCEPT AND DERIVATION

A macroscopic current-carrying wire experiences a magnetic
Lorentz force. The magnitude relies heavily onits geometric
orientation inside the external magnetic field.

Formula:

F = ILBsin(#)

Solution:

+ Tomaximize the force F, the trigonometric multiplier sin(#)
must be atits maximum value of 1.

* This occurs when the angle # between the wire and the
fieldis 90°.

+ Anangle of 90° corresponds geometrically to being
placed strictly perpendicular to the magnetic field lines.

Why other options are incorrect:

Options Aand Dresult in a force of absolutely zero. Option B
resultsin a force reduced by a factor of 0.707 (sin 457).
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Question #14

The unit of magnetic flux is: [SZABMU 202 3]

SZABMU 2023

CORE CONCEPT AND DERIVATION

Magnetic flux defines the total magnetic field cutting through a
defined geometrical area. It has a specific derived Sl unit.

Formula:
D = /B ~dA

Solution:

e The Slunitforthe magnetic field Bis Tesla (T).

e TheSlunitforarea Ais sguare meters (m?).

The productis T - m?.

e Inthelnternational System of Units, this combinationis
giventhe dedicated name Weber (Wb).

Why other options are incorrect:
OptionsB. C, and Dinappropriately attach extra distance

dimensions (meters) to the Weber, creating nonsensical units
that do not represent physical flux.
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Question #15 SZABMU 2023

Magnetic flux is the dot product of: [SZABMU 2023]

CORE CONCEPT AND DERIVATION

Inphysics, anareais treated not just as a size (scalar), butas a
mathematical vector whose direction is strictly perpendicular
(normal) to the physical surface plane.

Formula:

&p=B-A

Solution:

+« Magnetic fluxis defined as the measure of magnetic field
lines passing through a surface.

+ Mathematically, this requires a projection of the magnetic
field vector onto the normal of the surface.

+ Thisprojectionis calculated using a mathematical dot
product between the Magnetic field vector (B) and the
vectorarea(A).

Why other options are incorrect:
OptionAisimpossible because you cannot take a dot product

with a scalar. Options C and D define flux density/gradients, not
the fluxitself, and are mathematically structured backward.

beambeprep.com
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Question #16 SZABMU 2023

The dimension of magnetic field is same as that of; [SZABMU 2023]
CORE CONCEPT AND DERIVATION

In electromagnetism, the vector B is commonly referred to by
two different but synonymous names depending on context,
yet they describe the exact same physical property and share
the same dimensions.

Formula:

=
Il
o |18

Solution:

« Theterm "Magnetic Field" or "Magnetic Induction” refers
to the vector B measuredinTesla.

e Because flux @ is field multiplied by area, rearranging gives
B=2a/A

e Therefore, B is mathematically the amount of magnetic
flux perunit area.

e Thus,its formal descriptive name is Magnetic flux density,
proving they have identical dimensions.

Why other options are incorrect:
Option B (Flux) differs by a dimensionof area(L?). OptionCis a

force (Newtons). Option D is energy (Joules). None share the
dimensions of Tesla.
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Question #17 DUHS 2023

Which of the following defines the change in magnetic flux per unit
area? [SINDH 2023]

CORE CONCEPT AND DERIVATION

The quantity of magnetic field lines packedinto a specific area
defines the strength of the field in that region.

Formula:

L=

Solution:

¢« The phrase "magnetic flux per unitarea” is a direct verbal
translation of the formula ¢/ A.

« Bydefinition, flux divided by area yields the magnetic field
B.

+ Anotherformal scientific term for B is Magnetic flux
density.

Why other options are incorrect:

Option Ais the numerator itself. Option B relates to the physical
push/pullon moving charges. Option Crefers to a source of
magnetic field (like a bar magnet), not the field distribution
itself.
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Question #18 DUHS 2023

What is the dot product of magnetic induction and unit area?
[SINDH 2023]

CORE CONCEPT AND DERIVATION

Thisis a direct translation of the fundamental mathematical
definition of a physical quantity inelectromagnetism.

Formula:

Solution:

e "Magneticinduction”is anotherterm for the magnetic
field vector B.

¢ Thetext specifies the operationis a "dot product” (-) with
the "area" vector A.

e Themathematical evaluation of B - A generatesascalar
quantity known globally as Magnetic flux.

Why other options are incorrect:

Options B and C are the same thing (the vector B itself). Option
Dis a theoretical magnetic monopole or the physicalends of a
magnet, completely unrelated to this calculation.
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Question #19 DUHS 2023

What does the magnetic flux measure? [SINDH 2023]
CORE CONCEPT AND DERIVATION

Magnetic fluxis a conceptual and mathematical toolused to
guantify the overall amount of amagnetic field permeating a
given2D surface.

Solution:

* |magine the magnetic field as a stream of water, and a wire
loop as anet.

* The fluxis the total volume of water passing through the
net.

* Visually,inphysics, thisis represented by counting how
many imaginary field lines pierce through the specified
area.

+ Therefore, fluxis an abstract measure of the number of
magnetic lines of force crossing aboundary.

Why other options are incorrect:
OptionAis purely geometrical space. Option B defines the

density of lines, not the total count. Option Cis a time-
derivative completely unrelated to static flux.
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Question #20 NUMS 2023

If a charged particle enters the magnetic field parallel, it will: [NUMS
2023]

CORE CONCEPT AND DERIVATION

The magnetic force requires a cross product. If vectors are
perfectly parallel, their cross product, and therefore the
resulting force, collapses to zero.

Formula:

F =g(v x B) = quBsin(f)

Solution:

e Theterm "parallel” defines the angle # between velocity
and field as exactly 0°.

* Thesine of zerois zero (sin 0° = 0).
¢ Thisrenders the entire magnetic force equationto F = 0.

e |acking anydeflecting force, Newton's law dictates the
particle must persist in astraightline.

Why other options are incorrect:
Options A, B, and D describe paths curved by a net transverse

force, whichis mathematically impossiblein a parallel
trajectory.
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Question #21 NUMS 2023

The dimension of magnetic field strength is same as that of; [NUMS
2023]

CORE CONCEPT AND DERIVATION

In foundational physics terminology, several names describe
the exact same underlying vector field denoted by B.

Solution:

* Thevector Bisheavily referencedin physics as either the
"magnetic field", "magnetic flux density", or "magnetic
induction".

+ Because "magnetic field strength" (when used
colloquially to mean B)refers to the exact same Tesla-
measured phenomenon, it shares identical dimensions
with Magnetic induction.

Why other options are incorrect:

Option A (Flux) is measured in Webers (T - m?). Option Cis
Joules. Option Dis Newtons. None of these share the unit of
Tesla (kg s 2A~1Y).

Question #22 NUMS 2023

The weberis unit of measure of: [NUMS 202 3]
CORE CONCEPT AND DERIVATION

The Weber (Wb) is the official Slunit for a specific
electromagnetism scalar quantity.

Formula:

1Wh=1T.m?

Solution:

« By standard international agreement (Sl units), the Weber
is dedicated to measuring the total magnetic field
traversing an area.

« This physical quantity is exclusively known as Magnetic
flux.

Why other options are incorrect:

OptionA(Conductance) uses Siemens. Option B (Current) uses
Amperes. Option D (Electric flux) uses Newton-meters squared
per Coulomb (N \edotm? /C).
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Question #23 NUMS 2023

In Fleming's right-hand rule, the second fingerindicates: [NUMS
2023]

CORE CONCEPT AND DERIVATION

Fleming's Right-Hand Rule is a mnemonic used to determine
the direction of induced current when a conductor moves
through a magnetic field (generator effect).

Solution:

e The Thumb represents the direction of the applied Motion
(or Force).

e TheFirst (Index) finger points in the direction of the
Magnetic Field (North to South).

* The Second (Middle) finger is extended orthogonally to
represent the direction of the Induced current.

Why other options are incorrect:

Option A and D refer to the thumb. Option B refers to the first
(index) finger.
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Question #24 UHS 2022

Electric forces change the magnitude and direction of velocity
while magnetic forces change _ of velocity. [UH...

CORE CONCEPT AND DERIVATION

Electric forces cando work ona charge, speedingitup or
slowing it down. Magnetic forces, however, always act
perpendicular to the velocity vector of the charge.

Formula:

W=F, -vdt=g(vxB)-vdt =0

Solution:

* Because the magnetic forceis always perpendicular to
velocity, the dot product of force and velocity is zero.

* This means magnetic forces do absolutely no mechanical
work (W = 0)onamoving charge.

+ Bythework-energy theorem, if nowork is done, kinetic
energy (and thus speed orvelocity magnitude) remains
constant.

¢ The perpendicular force acts strictly as a centripetal
force, altering only the direction of the velocity vector.

Why other options are incorrect:

OptionAis false because magnetic fields cannot change
speed. Option C conflates magnetic forces with electric
forces. Option Dis false because a force must cause an
acceleration, whichis a change invelocity (direction in this
case).
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Question #25 UHS 2022

Which surface has greater magnetic flux in same magnetic field,
each has anarea [Formula] 7 [UHS 2022]
CORE CONCEPT AND DERIVATION

Magnetic flux depends only on the area's magnitude, the
magnetic field strength, and their relative angle, not the
geometrical perimeter or shape.

Formula:

Solution:

e Theformulaforflux ® = B A cos(f) requires only the
numerical value of the Area A.

e Whetherthe 1 m® areais cutinto acircle, along rectangle,
or asquare, the total number of fieldlines intersecting that
boundary remains identically the same (assuming uniform
field and orientation).

e Therefore, the fluxis entirely independent of the surface's
2D shape.

Why other options are incorrect:

Options A, B, and C incorrectly imply that geometry affects the
counting of field lines over a flat plane, whichis topologically
false.

Official Solved Edition



BEAMBEPREP - PHYSICS - 10. ELECTROMAGNETISM

Question #2646

The force exerted on charge particle will be maximum when it enters
the magnetic field at: [SZABMU 2022]

CORE CONCEPT AND DERIVATION

SZABMU 2022

The force on a charge particle ina magnetic field is governed by
the vector cross product, mathematically relying on the sine of
the incident angle.

Formula:

F = quBsin(6)

Solution:

* Tomaximize the force F, the trigonometric functionsin(#)
must be at its maximum positive value.

+ The maximum value of the sine functionis 1.

+ This occurs exactly when the angle # = 90° (perpendicular
entry).

+ Thus, entering the field perpendicularly resultsin
maximum defiection force.

Why other options are incorrect:
OptionCresultsin0force. Options Aand Dresultin

intermediate fractional forces {3;3 and ;zé of the maximum,
respectively).
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Question #27

When a charged particle enters the magnetic field parallel, then it
will: [SZABMU 2022]

CORE CONCEPT AND DERIVATION

SZABMU 2022

If a charge enters a magnetic field parallel to the field lines, the
cross product of its velocity and the magnetic field is zero,
resulting inno force.

Formula:

F = gquBsin(f)

Solution:

e ‘"Parallel” implies the angle # between velocity v and
magnetic field B is 07 (or 180°).

e Substitute thisinto the formula: sin(0°) = 0.

¢ Thecalculated magnetic force is therefore zero.

¢ According to Newton's First Law, with no net force, the
particle continues moving in a straight line at constant
speed.

Why other options are incorrect:
Options A, B, and D describe deflections, which can only

happenif anon-zero magnetic force acts onthe particle
(requiring a non-zero angle).
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Question #28 SZABMU 2022

The Slunit formagnetic induction B s tesla(T). 1 Teslais equal to:
[SZABMU 2022]

CORE CONCEPT AND DERIVATION

The Teslais a derived Sl unit defined by the magnetic force
formula on acurrent carrying wire.

Formula:

F=ILB — B:E

Solution:

« Write out the Slunits for the variables in the rearranged
formula: Force Fis in Newtons (N), Current I'isin Amperes
(A), and Length L is inmeters (m).

¢ Substitute the units: 1 Tesla = 5.

¢ Bringthe denominator to the numeratorusing negative
exponents: N A 'm 1.

Why other options are incorrect:

OptionBis the unit formagnetic flux (Weber). Options Cand D
are nonsensical arrangements of the constituent base units.

Question #29 KMU 2022

Magnetic lines of force are: [ETEAZ2022]
CORE CONCEPT AND DERIVATION

Magnetic field lines are a visual tool introduced by Michael
Faraday to conceptualize and map the invisible magnetic field.

Solution:

« The magnetic fielditself is areal physical entity that stores
energy and exertsreal forces.

¢ However, the "lines" drawn torepresent it do not exist
physically in space; they are anillustrative abstraction.

* Therefore, they are imaginary lines used to accurately
depict areal (actual) physical field.

Why other options are incorrect:
OptionBis false because you cannot touch orextract a "line"

from a vacuum. Option C is false because the magnetic field
itself is areal phenomenon. Option Dis an oxymoron.,
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Question #30 KMU 2022

Acharged particle entered in a magnetic field anti parallel to the
field, magnetic force on this particleis:...

CORE CONCEPT AND DERIVATION

The magnetic force requires a perpendicular velocity
component relative to the magnetic field. Anti-parallel means
they are exactly aligned but pointing in opposite directions.

Formula:

F = gquBsin(f)

Solution:

e Anti-parallelimplies the angle between the velocity
vector and magnetic field vectoris# = 180°,

e Calculate the sine of this angle: sin(180%) = 0.
e Substitute thisinto the force equation: F = quB(0) = 0.

e Theresulting forceis exactly Zero.

Why other options are incorrect:
Option Ais the torque on a coil. Option Buses an angle of 07

which equals zero, but anti-parallel strictly means 180°. Option D
is dimensional gibberish.
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Question #31 KMU 2022

When a neutron enters into a magnetic field B perpendicularly with
velocity v, its accelerationis: [ETEA2022...

CORE CONCEPT AND DERIVATION

A magnetic field only exerts force on moving particles that have
anetelectric charge.

Formula:

F =quBsin(f) and a= £
m

Solution:

« Aneutron, by definition, is a neutral particle. Therefore, its
chargegq = 0.

e« Substitute thisinto the force formula: F =
(0)vB sin(90°) = 0 N.

s Accordingto Newton's Second Law, accelerationis force
divided by mass. Since forceiszero,a = £ = 0.

s The particle continues completely undeflected without
any acceleration.

Why other options are incorrect:
Options B, C, and D assume the particle is charged (like a

proton or electron) and would therefore experience a
deflecting centripetal acceleration.
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Question #32 KMU 2022

The unit of magnetic flux is: [ETEA 2022]
CORE CONCEPT AND DERIVATION

Magnetic flux is the product of magnetic field and area. To find
its fundamental derived Sl unit, we combine the constituent
eguations.

Formula:

F
®=B-A=(57) A

Solution:

e Startwith the formula substituting standard units: Wh =

Tesla - m®.

» ExpandTeslausingtheforcelaw: T = ;—i—.

e Multiply by area (m?): ® = (L) -m2,

A\ cdotm
e Simplify the meters: *-422® — N A "'m.

Why other options are incorrect:
Option Bis the unit forthe magnetic field (Tesla) itself. Options

Cis anincorrect dimension. Option D is specifically the unit of
magnetic field strength, not flux.
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Question #33 BUMHS 2022

Amagnetic fieldis produced by: [BEMU 2022]

CORE CONCEPT AND DERIVATION

Electromagnetism defines that magnetic fields are strictly the
relativistic result of electric charges in motion (currents).

Solution:

+ Astationary charge creates an electrostatic field in space,
but nomagnetic field.

* When acharge moves, it forms an electric current.

¢ According to Biot-Savart Law and Ampere's Law, a current
(moving charge)induces a circulating magnetic field
around its path.

* Therefore, only moving charges produce magnetic fields.

Why other options are incorrect:

OptionBis false because stationary charges lack the necessary
velocity. Option Cis false for the same reason. Option Dis too
restrictive; moving electrons, protons, and other charged
particles also produce magnetic fields, not just ions.
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Question #34 BUMHS 2022

Magnetic flux is zero when angle between magnetic field and vector
areais: [BMU 2022]

CORE CONCEPT AND DERIVATION

Magnetic flux measures how much magnetic field "pierces”
through a given surface. The vector areais defined as normal
(perpendicular) to the surface plane.

Formula:

® = BAcos(f)

Solution:

e Wewant the flux ® to be zero. This requires cos(#) = 0.
¢ Thecosine of anangleis zero when the angleis 90°.

e Physically, this means the magnetic field lines are
perfectly parallel to the surface plane (sliding acrossiit),
meaning none of them pierce throughit.

Why other options are incorrect:

Option Ayields maximum flux. Options C and D yield fractional
flux values since cos(60°) = 0.5and cos(307) = 0.866.
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Question #35 DUHS 2022

The path of a neutron moving perpendicular to magnetic fieldis:
[DUHS 2022]

CORE CONCEPT AND DERIVATION

A magnetic field exerts a deflecting force to curve the path of a
particle ONLY if that particle carries an electric charge.

Formula:

F = gquBsin(6)

Solution:

« Aneutronisanuncharged particle (g = 0).

s Therefore, regardless of its angle of entry (even
perpendicular, sin(90°) = 1), the force evaluatesto F = 0.

s According to Newton's First Law, an object in motion stays
inmotionin a straight line unless acted upon by a net
external force.

Why other options are incorrect:

Options A, C, and D describe trajectories that require a
continuous perpendicular force (centripetal force) acting on
the object, whichis impossible for a neutral particleina
magnetic field.
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Question #3646 DUHS 2022

Acharged particle of mass 'm'and charge 'q'is projectedina
magnetic field of induction B at the angle "[...

CORE CONCEPT AND DERIVATION

When a charged particle enters a magnetic field at an arbitrary
angle 8, its velocity vectoris resolvedinto parallel and
perpendicular components. Only the perpendicular
component causes the circular motion.

Formula:

Solution:

* The perpendicularcomponent of velocity is v, = vsin(#).

s Equate the magnetic Lorentz force to the centripetal
force: g(vsin§)B = Zsnil

s+ Cancel one factor of (vsin#) from both sides: gB = mx=nd)

* Rearrangetosolve for the radius r: r = musnd,

Why other options are incorrect:

Option Aassumes a strictly perpendicular entry (90°). Option B
incorrectly divides by the sine term. Option Cincorrectly uses
the parallel velocity component (cosine) which contributes to
the helical pitch, not the radius.
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Question #37 NUMS 2022

The magnetic field inside the current carrying wire varies: [NUMS
2022]

CORE CONCEPT AND DERIVATION

For a thick, uniform current-carrying cylindrical wire, the
magnetic field behavior differs inside the wire compared to
outside the wire. This is determined using Ampere's Law.

Formula:

f‘B ~dl = F’l)Imc

Solution:

s |nsidethewire(ataradiusr < R, where Riswire radius),

the current enclosed by an Amperianloop depends onthe
area: I, = I 5.

s  Apply Ampere'slaw: B(2nr) = ;;‘]I%';.

+ SolveforB:B = (ﬁé—) r.

« Because all termsinthe parenthesis are constants, the
magnetic field strictly increases linearly (directly) withr
from the center to the surface.

Why other options are incorrect:

OptionAis true for the field outside the wire. Options Band D
represent completely incorrect mathematical relationships.
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Question #38 NUMS 2022

Magnetic flux is maximum when angle between magnetic field and
vectorareais: [NUMS 2022]

CORE CONCEPT AND DERIVATION

Magnetic flux measures the total magnetic field passing
directly through a given surface area. Maximum flux occurs
when the field passes perpendicular to the surface (which
rmeans parallel to the area’s normal vector).

Formula:

® = BAcos(f)

Solution:

e Thevariable#isthe angle betweenthe magnetic field
vector and the vector area (normal vector).

e Themathematical function cos(f) dictates the magnitude.
It hits its maximum positive value of Twhené = 0°.

e Therefore, flux is maximized at0°.

Why other options are incorrect:

Option Byields exactly zero flux (lines scrape the surface).
Option C gives the maximum negative value (depending on sign
convention, but Ois standard formax positive). OptionD gives a
partial flux value.
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Question #39 PMDC 2021

Formula of toroid for magnetic field is [NMDCAT 2021]
CORE CONCEPT AND DERIVATION

Atoroid can be thought of as a solenoid bent into a circular
donut shape. The magnetic field inside the core of a toroid is
found using Ampere's Law.

Formula:

f B.dl= p'[)Iem:

Solution:

e Chooseacircular Amperianloop of radius r strictly inside
the toroidal core. The length of this loop is 2xr.

o |fthere are N total turns of wire, the total enclosed current
isNI.

«  Applying Ampere'slaw gives: B(2mr) = puN I,
¢ Rearranging for Bgives: B = 48

Why other options are incorrect:

Option Ais the formula for the interior of a straight, infinitely
long solenoid using turn density n, not total turns N. Options C
and D are dimensionally incorrect.
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Question #40 PMDC 2021

Unit of Magnetic flux [NMDCAT 2021]
CORE CONCEPT AND DERIVATION

Magnetic flux () quantifies the total magnetic field passing
perpendicularly through a given surface area.

Formula:

&=F.4A—BAcosl

Solution:

e Option A (T - m?): Looking at the defining equation & =
B - A, the Slunit of magnetic flux density (B)is Tesla (T)
and the unit of Area (A) is square meters (m?), yielding T -

m?.

e Option B (Weber): Inthe Sl system, 1 T - m?is given the
special name Weber (Wb):
1Wb=1T-m’>’=1N-m-A'=1J.-A"!
e Therefore, both T - m? and Weher are identical, correct Sl
representations of magnetic flux.

s OptionC (Both A andB) is the comprehensive correct
answer.

Why other options are incorrect:

¢ D(Tesla): Tesla(T)is the unit for magnetic flux density
(magnetic field strength B), not magnetic flux (®).
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Question #41 LEGHI:Y) PMDC 2021 Question #42 RGHIY) PMDC 2021
Magnitude of magnetic field of Earth [NMDCAT 2021] Magnetic force depends upon [NMDCAT 2021]
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
The Earth possesses arelatively weak intrinsic magnetic field The macroscopic magnetic force exerted on a straight current-
that protects the atmosphere from solar wind. carrying wire situated in auniform magnetic field depends on
multiple physical parameters.
Formula:
Formula:
Earth's field range: 25 uT to 65 uT
F = ILBsin(#)
Solution:
Solution:
» ExpressedinTesla, the Earth's field is about 0.25 x 104 T
t00.65 % 107* T. s Fromthe formula, I represents the electric Current.
¢ TheunitGauss(G)isrelatedtoTeslaby1 T = 10" G. e [Lrepresents the Length of the wire inside the field.
s Converting the range to Gauss gives: 0.25 Gto 0.65 G. e Brepresentsthe external Magnetic field strength.
» OptionA(0.6 G)falls perfectly within this standard e Sincethe force scales linearly with all three of these
physicalrange. parameters, it depends on all of them.
Why other options are incorrect: Why other options are incorrect:
Options B, C, and D are extremely massive magnetic fields (MRI Choosingonly A, B, or Cisincomplete because the force relies
machines operate around 1.5 to 3 Tesla). Life on Earth would be onthe combination of all these factors.

vastly differentif the field was on the order of full Teslas.
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Question #43 B.GA()] PMDC 2020

Magnetic flux is maximum when angle between magnetic field and
vectorareais [NMDCAT 2020]
CORE CONCEPT AND DERIVATION

Magnetic flux measures the number of magnetic field lines
passing perpendicularly through a surface. Itis mathematically
the dot product of the magnetic field vector and the area
vector (whichis normal to the surface).

Formula:

¢ =B-A = BAcos(f)

Solution:

¢ The fluxis maximized when the mathematical function
cos(#) reachesits maximum positive value.

¢ The maximum value of cos(#) is 1, which occurs exactly at
# =0

+ Atthisangle, the magnetic field is perfectly parallel to the
areavector(meaning the field s hitting the surface
perfectly face-on).

Why other options are incorrect:
Option B (90°) yields zero flux. Option C (180°) gives the

maximum negative flux. Option D (45°) yields anintermediate
value.
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Question #44 LGH(:)] MDCAT 2018
Two long, parallel conductors which are free to move are arranged
1.0 cm apart. A steady current of 20 A flows...

CORE CONCEPT AND DERIVATION

Whentwo parallel wires carry currents, they exert a magnetic
force oneach other. If the currents are in the same direction,
they attract.

Formula:

Solution:

¢ Themagnetic field created by one wire at the location of
the other can be found using the right-hand rule.

e Applying Fleming's left-hand rule (or F = I(L = B))shows
that the force on each wire points towards the other wire.

e Becausetheyare free tomove, the attractive force will
cause them to move towards each other.

Why other options are incorrect:

Option Aignores the existence of the magnetic force. Option C
would happenif the currents were in opposite directions.
Option Dis physically impossible for parallel uniform fields.
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Question #45 MDCAT 2018

Aneutron having mass equal to a proton ( [Formula] ) is moving in a
magnetic field of intensity [Formula] wit...

CORE CONCEPT AND DERIVATION

The magnetic force acting on a particle depends fundamentally
onthe electric charge of that particle. Neutral particles do not
interact with magnetic fields in this manner.

Formula:

F = quBsin(6)

Solution:

-

Identify the particle: Aneutron.

* Recallthe charge of aneutron:¢g =0 C.

e Substitute thisinto the Lorentz force equation: F = (0) -
vBsin(f).

s Therefaore, regardless of velocity ormagnetic field
strength, the magnetic forceis exactly ON.

Why other options are incorrect:
Options A, C, and D are calculated by falsely assuming the

neutron has the charge of a proton (1.6 x 10~ C)and running
the numbers.
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Question #46 LGALY MDCAT 2018

[Formula] of an electronis given by the relationship, [MDCAT 2018]
CORE CONCEPT AND DERIVATION

Inl.). Thomson's experiment (or in a standard mass
spectrometer setup), an electronis accelerated through a
potential difference V and then enters a perpendicular
magnetic field B, moving in a circle of radius r.

Formula:

2
mu”

%m’uz —eV and evB=

Solution:

e Fromthe magnetic force providing centripetal force: v =
3554

m

* Substitute this velocity vinto the kinetic energy equation:
%m (ijz =elV.

m

mi

» Simplify the square: m (-‘iﬁi) — eV,

e Cancelmandrearrange toisolate £: 62 = — £ =
m° Zm m
2V

BE
Why other options are incorrect:
Option B uses the square of V incorrectly. Options C and D mix

up the dimensions and fail to account for the kinetic energy
relationship.
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Question #47 MDCAT 2017

if the value of magnetic flux is [Formula] , when magnetic lines of
force containing magnetic field strength o...

CORE CONCEPT AND DERIVATION

Magnetic flux depends on the angle # between the magnetic
field vector and the normal vector to the area.

Formula:

$ = BAcos(d)

Solution:

-

Identify the givens: Magnitude of flux |®| =10 Wb, B=1T
A =10m?

s Substitute into the formula: 10 = (1)(10) cos(#).

+ Solve for the cosine term: cos(#) = 1(or —1if we consider
the absolute magnitude of the flux).

* Anglesthatsatisfy |cos(#)| = 1 are 0” and 180°.

e Since0”isnotinthe options, the correct answer must be
1807, which gives a flux of —10 Wb (magnitude is 10).

Why other options are incorrect:

OptionB (360°) is a full rotation yielding the same as 07, but
conventionally 180° is used for anti-parallel vectors. Option C
yields zero flux. Option D yields 7.07 Wb.
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Question #48 MDCAT 2017

Acharge is projected with velocity of [Formula] in a magnetic field
of [Formula] at angle of [Formula] . Iff...

CORE CONCEPT AND DERIVATION

The magnetic force on acharge movingatanangleftoa
magnetic field is given by the Lorentz force equation.

Formula:

F

F =gquBsin(f) — g= m

Solution:

e Listthewvariables: F = 2.78 x 10- 1" N,v = 10 m/s, B=10T,
# = 60°,

» Recall thatsin(60°) = %* ~ 0.866.

e Calculate the denominator: v B sin(607) =
(10)(10)(0.866) = 100 x 0.866 = 86.6.

« Divide the force by thisvalue: ¢ = 2810~ — 0,0321 x
10-17 C,

s Convert to scientific notation: g =~ 3.20 x 10~ C(whichis
exactly the charge of an alpha particle or two protons).

Why other options are incorrect:

Option Ais the charge of a single electron/proton. Options B
and C are mathematically incorrect derivations that occur if you
fail to use the sine function or multiply incorrectly.
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Question #49 MDCAT 2017

Electric current is flowing through a straight conductor as shownin
figure given below. The direction of magn...

CORE CONCEPT AND DERIVATION
The direction of magnetic field lines around a straight current-

carrying conductor is determined using the Right-Hand Grip
Rule.

Formula:

Right-Hand Grip Rule

Solution:

+ According to the provided diagram, the electric current is
flowing vertically upwards (I 1).

+ Graspthe conductorwith yourright hand such that your
thumb points upward in the direction of the conventional
current,

* Yourcurled fingers encircle the wire in an anticlockwise
direction (when viewed from above).

s Therefore, the direction of the circular magnetic lines of
force is Anticlockwise.

Why other options are incorrect:

* B(Clockwise): The magnetic field would be clockwise
only if the current flowed vertically downward (I |).

+ C&D(BottomtoTop / Top to Bottom): The magnetic
field lines form closed concentric loops perpendicular to
the wire, never straight vertical lines.
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Question #50 MDCAT 2014

Due to current in straight conductor the distance between
magnetic field lines. [MCAT 2014]

CORE CONCEPT AND DERIVATION

The magnetic field strength created by along straight current-
carrying wire is inversely proportional to the radial distance from
the wire. Visually, stronger fields are represented by lines closer
together.

Formula:
Bl

T 2

Solution:

e Observethe formula: B x % .As distance rincreases, the
magnetic field strength B decreases.

¢ Infieldline diagrams, a weaker field is depicted by field
lines that are spaced further apart.

e Therefore, as you move away from the conductor, the
distance between the consecutive magnetic field lines
increases.

Why other options are incorrect:

Option Bimplies the field gets weaker near the wire, whichis
false. Option C implies the field gets stronger away from the
wire. Option Dimplies a complex oscillatory field which doesn't
apply to a straight DC wire.
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Question #51 MDCAT 2013

Along straight current carrying conductor has current direction
from bottom to top when held vertically. What...

CORE CONCEPT AND DERIVATION

The direction of magnetic field lines around a straight current-
carrying conductor is determined by the Right-Hand Grip Rule.
Perspective completely changes whether it appears clockwise
oranticlockwise.

Formula:

Right-Hand Grip Rule

Solution:

* Pointyourright thumbinthe direction of the current
(bottomtotop,i.e.,upwards).

* Yourfingers curl around the wire in an anticlockwise
direction if you were looking from the top down.

e However, the guestion asks forthe perspective from
below the conductor looking upwards.

+ Whenviewed from below, an anticlockwise curl spatially
translates to a clockwise observation.

Why other options are incorrect:
Option Cis the perspective from above. Options B and D are

impossible because the magnetic field forms closedloops
around the wire, not straight lines parallel to it.
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Question #52 MDCAT 2012

Two long straight parallel wires held vertically, have equal but
opposite currents as shown in the figure. Whi...

CORE CONCEPT AND DERIVATION

Whentwo parallel wires carry currents in opposite directions,
the magnetic fields generated by each wire reinforce one
anotherin the space between them and partially cancel outin
the regions outside them.

Formula:

B, = By + By (in between)

Solution:

e |et'X' betheregiondirectly between the two wires, and
'Y'and 'Z' be the regions outside.

e Usingthe Right-Hand Rule, the field lines from both wires
pointinthe same directionin region X', adding together
constructively.

e Inregions'Y'and'Z', the field vectors from the two wires
pointin opposite directions, leading to a destructive
superposition.

+« Therefore, the net magnetic field at 'X'is strictly stronger
thanat"Y'and'Z'.
Why other options are incorrect:
Options B, C, and Dviolate the superposition principle by

falsely assuming the fields cancel between the wires or claiming
the external fields are stronger.
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Question #53 MDCAT 2011

Two long parallel wires Wire 1and Wire 2 repel each other as shown
in the figure. What could be the reasons?...
CORE CONCEPT AND DERIVATION

Parallel conductors carrying electric current exert magnetic
forces on one another. The direction of the force depends on
the relative directions of the currents.

Formula:

Solution:

* According to theright-hand griprule, a current produces
aconcentric magnetic field.

* [fcurrents are inthe same direction, the magnetic fields
between the wires cancel out (weaker field), causing them
to attract.

+ [If currents are in opposite directions, the magnetic fields
between the wires reinforce each other (stronger field),
causing the wires to repel.

* Since the question states theyrepel, they must carry
currents in opposite directions.

Why other options are incorrect:
Option Aleads to attraction. Options C and D result inzero

magnetic force because both wires must carry current to
produce a mutual magnetic force.
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Question #54 KMU 2011

The Sl unit of magnetic fluxis weber which is equal to: [ETEA 2011]

CORE CONCEPT AND DERIVATION

Magnetic flux is defined as the dot product of the magnetic
field and the area vector. Its Slunitis the Weber (Wb).

Formula:

Solution:

e Startwith the units: Wb = Tesla x m?2.

Recallthat B = £, meaning 1 Tesla = 1 ﬁ

Substitute this into the flux unit: Wh = (m) x m?,

L]

Simplify the expression; Wh = X1® — Nom A1,

Why other options are incorrect:

Option Brepresents anincorrect dimensional analysis where
the meter squared is not fully canceled. Option Cis the unit for

torque or work (Joule). Option D is dimensionally nonsensical for
flux.

Official Solved Edition



BEAMBEPREP - PHYSICS - 10. ELECTROMAGNETISM

Question #55 MDCAT 2010

Which one of the following relations is correct? [MCAT 2010]

CORE CONCEPT AND DERIVATION

Magnetic field strength (or magnetic flux density) has the Slunit
Tesla(T). It can be expressed invarious derived Slunits and
relates to the CGS unit (Gauss).

Formula:

o)

Il
=
Il
=

Solution:

e Evaluate Option C: Tesla = 2= Thigis correct.

me

e Evaluate OptionA:Using B = 4,1 T = % =

Nm A1 SincelT =1wbhm? thisisalso correct.

e Evaluate Option B: The conversion factor between S|
(Tesla) and CGS (Gauss)isexactly 1 T = 10* G. Thisis
correct.

s Since allindividual statements are correct, the answeris
"All of these".

Why other options are incorrect:

No single option (A, B, or C)is incorrect; therefore, selecting
only one of them would be incomplete.
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Question #56 MDCAT 2009

Acharge of two micro coulombs ( [Formula] ) moves with velocity of
two meter per second ( [Formula] ) inthe ...

CORE CONCEPT AND DERIVATION

The magnetic force acting on a moving charge depends on the
cross product of its velocity and the magnetic field. If the
charge moves parallel to the magnetic field, no magnetic force
actsonit.

Formula:

F = quBsin(f)

Solution:

e Identifythegivenvaluesig=2x 10 C,v =2m/s, B =
2.

e Determine the angle #: The phrase "in the direction of"

means the velocity vectoris parallel to the magnetic field
vector,sof = 0°.

e Calculate the sine of the angle: sin(0°) = 0.

e Substituteinto the formula: F = (2 x 107%)(2)(2)(0) = 0 N.

Why other options are incorrect:
Options A, C, and D are the results of multiplying the

magnitudes while incorrectly assuming ¢ = 90° (which would
yield 8 x 10~ N) orignoring the micro prefix.
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Question #57 MDCAT 2009

Force experienced by a moving charge in a magnetic fieldis: [MCAT
2009]

CORE CONCEPT AND DERIVATION

The magnetic Lorentz force on a point charge is determined by
the vector cross product of its velocity and the external
magnetic field.

Formula:

F=g(vxB)

Solution:

+ Recallthe standard expression for magnetic forceona
single moving charge g with velocity v in field B.

+ Matchthe formulationto the options provided. Option C
correctly represents this vector cross product.

Why other options are incorrect:
Option Ais the formula for magnetic flux. Option Bis the

magnetic field of a solenoid. Option D is the magnetic force on
acurrent-carrying conductor, not a single point charge.
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Question #58 FGCH (%] MDCAT 2008
An electric charge in uniform motion produces: [MCAT 2008]

CORE CONCEPT AND DERIVATION
A stationary electric charge produces only an electric field in
the space around it. However, when the charge is in motion, it
constitutes an electric current, which generates a magnetic
fieldin addition toits intrinsic electric field.
Formula:

R Mo g(v X T)

dr  r?

Solution:

s |dentify the state of the charge: Itis inuniform motion.
s Recallthat any charge inherently has an electric field.

s Apply the principle of electromagnetism: moving charges
create magnetic fields.

s Therefore,it produces both fields simultaneously.

Why other options are incorrect:

Option Ais true only for a stationary charge. Option B ignores
the fundamental electric field that always exists around a
charge. Option Dis entirely false as charges always produce
fields.
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