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J- A long insulated copper wire 1s closely wound as a spiral of N turns.

The spiral has inner radius @ and outer radius b. The spiral lies 1n

the X' — Y plane and a steady current I flows through the wire. The
Z-component of the magnetic field at the centre of the spiral 1s
(IIT-JEE 2011)

;lnu

o/
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YA B Which one of the following options represents the magnetic field

B at O due to the current flowing in the given wire segments lying
on the xy plane? (JEE Adv. 2022)

Ans: (c)
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NONa I By.: = Bas + Bec +Bcp + Boe + Ber +Bro
BAB :BDE :BFG :0 ......... of P

Bag = %sin 45°[-R}

Bep =
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YA [wo parallel wires in the plane of the paper are distance x, apart. A
point charge 1s moving with speed u between the wires 1n the same

plane at a distance x, from one of the wires. When the wires carry

current of magnitude I in the same direction, the radius of curvature

of the path of the point charge 1s R,. In contrast, 1f the currents | in

the two wires have directions opposite to each other, the radius of

X() R

curvature of the path is R,. If =% =3, and value of —- is

-

X1 R:
(JEE Adyv. 2014)

Ans: (3)
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. An clectron and a proton arec moving on straight parallel paths
with same velocity. They enter a semi-infinite region of uniform

magnetic field perpendicular to the velocity. Which of the following

statement(s) 1s/are true? (IHI'T-JEE 2011)
(a) They will never come out of the magnetic field region

(b) They will come out travelling along parallel paths

(¢) They will come out at the same time

(d) They will come out at different times

ATDB.uno

Ans: (b, d)
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Solution 7 By diagram B is true
2mm

qB

T =

I oc m

So, D is also true

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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IRl All a-particle (mass 4 amu) and a singly charged sulfur 1on (mass
32 amu) are imtially at rest. They are accelerated through a potential

l”and then allowed to pass into a region of uniform magnetic field
which 1s normal to the velocities of the particles. Within this region,

the a-particle and the sulfur 1on move in circular orbits of radn r_

and r_, respectively. The ratio (r/r ) 1s

i

(JEE Adv. 2021)

ATDB.uno

Ans: (4)
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e [Ttele s Rl | O @ charged particle projected Into unirorm magnetic field, radius of path
IS given by

vZ2maV
qaB

r

-

/ I."72 2
I's : m’*‘( &) —. 52( ): 4

—_—

"te Vmaa, Va3
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Q.Y

Region Il normal to the buund iry as shown n the ll«vuu Region
[ has a uniform magnetic field B perpendicular to the plane of the

paper. The length of the Region Il 1s /. Choose the correct choice (s)

Region | Region I Region Il

(YL JEE 2958)
glB

(a) The particle enters Region Il only 1if its velocity v > ——
m

glB

m

(b) The particle enters Region Il only 1f 1ts Velocity y <

(¢) Path length of the particle in Region Il 1s maximum when
velocity v = glB/m

(d) Time spent in Region Il 1s same for any velocity v as long as
the particle returns to Region |

Ans: (a, c,d)
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region.

4P
NS

my
qb

[f the width of the region | is less than r, the particle will enter region III.

mv
v —> 1
qB

qBl

=DV>
m

* the path length of the particle in region II will be maximum

alB
m

whenl =riev =

1270m _Jn

when r = ], time spent in the region Il is L : —
2 2B qb

- ala - alle - - aTa¥Ta
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A particle of mass M and positive charge ¢/, moving with a constant

velocity uy = 4i ms ' enters a region of uniform static magnetic
field normal to the x — y plane. The region of the magnetic field
extends from x = 0 to x = L for all values of y. After passing
through this region, the particle emerges on the other side after 10

. . . . —_ ﬂf : . _ ] —
milliseconds with a velocity u; = —‘\/;1 ” ./)m.\ . The correct

statement(s) 1s/are (JEE Adv. 2013)
(a) The direction of the magnetic field 1s -z direction.
(b) The direction of the magnetic field 1s +z direction

S\

(¢) The magmtude of the magnetic field 1s ——— units
30

” . : - 100M .
(d) The magnitude of the magnetic field 1S ————— units

30
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Ans: (a3, c)
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ISolution 11 Correct Answer - A:C
Refer to fFigure, component of final velocity of particle is in positive y-direction. The
centre of circular path of particle in magnetic field is present on positive y-direction

So magnetic field is present in negative z-direction.
IF & is the angle of deviation of the particle with x-axis while emerging from

magnetic Field, then

v 2 1 tan 7
tand = — = — = —@& or

Uz 2/3 V3
QB

Angular velocity of rotation of particle in magnetic field, w = v

Time taken by particle to cross the magnelic field is ) C
0 /6 M=

w QB/M 6QB

B M M

Or — e —— ——

6t 6Q x (10 x 107?) 3Q
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|
OR A  CYTINATICAT CavIty OT QIamETeTa EXISIS MISIAC a CyTNAcT o drameter
2a as shown 1n the figure. Both the cylinder and the cavity are
infinitely long. A uniform current density JJ flows along the length.

[f the magnitude of the magnetic field at the point P 1s given by

. then the value of N 1s

(II'T-JEE 2012)

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

Ans: (5)



Solution 17 The magnetic field for an infinitely long cylinder is given by,

LJr "
Bin = a

P ]

1, JR?

2I

* = distance from the axis of the cylinder.
R = Radius of the cylinder.

Assuming the bigger cylinder to carry a positive current density and the

smaller cylinder carry a negative current density of magnitude J each.
~ Magnetic field atpointP=B - F, + D,

. Ja
B, = —

2

_“C.J(ﬁ‘
2

B, =
, 34

9

—uOTJa

12

51, Ja

12
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In a particular system or units, a physical quantity can be expressed in terms of the

electric charge e, electron mass m,, Planck's constant h, and Coulomb's constant k

1
4rep

the dimension of the magnetic field is [B] = [e]% [m,]P [h]Y [k]®. The value of a + B +y
+0Is : [JEE-Advance-2022

, where £ is the permittivity of vacuum. In terms of these physical constants,

ATDB.uno

Ans: (4)
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ISolution 21

|B=le] [M] [hf [K}
[B]=MTI""

[e]=1"

[h]=ML*T
[K]=ML’T*I"

MT21" =[IT]* [M]’

o

[MLET-']" [ML’T-‘I-z]

1=B+y+8 (1)
-2=a-7Y-40 (2)
-1l=a-29 (3)
0=2y+39 (4)

On solving equation (1), (2), (3) and (4), we get

istribution is strictly prohibited.
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Planck's constant h, and speed of light c. If the dimensionless quantity is written as (-“'.:'-“:h' ¢® and n is a non-zero

integer, then (a, 3,7, d) is given by JEt AdvV. 202 %

ATDB.uno

Ans: (A)

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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ISolution 22

PV LIS UUOQTILILY LU UT Unnchioiviicos

'h7ed = M° L? T° A

~ d

(A’I’)"(M 1,37t A") "'(‘.\nﬁ T ‘) (L'r ‘) — A°MP L T°

a+20=0,a+4 45

- - 2,"{, ,"f — ‘; (\' "1 (\.

Option (A) satisfies the given condition.

ATDB.uno

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.  ATDBPDFZ

VAVAN | the xy-plane, the region y > 0 has a uniform magnetic field Bk

and the region y < 0 has another uniform magnetic field B,k . A

positively charged particle 1s projected from the origin along the
positive Y-axis with speed v, = rtms " at ¢ = 0, as shown in figure.
Neglect gravity in this problem. Let 1 = T be the time when the
particle crosses the X-axis from below for the time when the particle
crosses the X-axis from below for the first time. If B, = 48, the
average speed of the particle, in ms™', along the X-axis in the time

interval 7 1s... (JEE Adv. 2018)

Ans: (2)

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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ISolution 29

Avg. speed along x-axis

UNno

total distance travelled along X-axis

total tume taken




A symmetric star shaped conducting wire loop is carrying a steady state current | as
shown in the figure. The distance between the diametrically opposite vertices of the
star is 4a. The magnitude of the magnetic field at the center of the loop is

[JEE-Advanced-2017]

Ans: (A)
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A\

|
N Ia (o) s WA In AOAC  cos 60°= od A

i
_OC-..a«’-a

The magnetic field at 'O’ due to

AB= o i['sm 60° —sin 30°]
an a

The total magnetic field due to all the straight segments
of the star 15

—

lita T 1 a 2 e - e
= L ox—(3-1) [x12= 22 —
L4 a 2 | 4

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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e 1wo particles A and 5 ol masses mA and mb respectively and having
the same charge are moving in a plane. A uniform magnetic field

exists perpendicular to this plane. The speeds of the particles are vA

and vB, respectively and the trajectories are as shown in the figure.

Then (II'T-JEE 2001)
o o | o o

O O 0O O

(@) my, <myv, (b) my,>myv,

(c) m,<mpandv, <v (d) m,=mjzandv, =\

B

Ans: (b)

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Figure shows crosssection view of a infinite cylindrical wire with a cavity, current

density is uniform} = — jofc as shown in figure

A. magnetic field inside cavity is uniform

B. magnetic field inside cavity is along a

C. magnetic Field inside cavity is perpendicular to a

D. If an electron is projected with velocity v(;.j' inside the cavity it will move
undeviated.

ATDB.uno

Ans: (A, C, D)
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]
Solution R B Correct Answer-A=C:D

/m( J (pi)

2

Magnetic field is given by B =

ATDB.uno
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O A° W I Or a posilively charged partiCle moving in a x — y plane mitally along

the x-axis, there 1s a sudden change 1n its path due to the presence of

electric and/or magnetic fields beyond P. The curved path 1s shown
in the x — y plane and 1s found to be non-circular) Which one of the
following combinations is possible? (II'T-JEE 2003)

(@) E=0;B=5bj+ ck ai ;B =ck +ai

-

(€) I:':():lj’::c_‘}'+h/\t ) (lilBZC'/;+f?;

Ans: (b)

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



is along negative y-direction. In the given options vector E is either zero or along x-
direction. Hence, it is the magnetic field which is really responsible for its curved
path. Options (3) and (c) cannot be accepted as the path will be circular in that case.
Option (d) is wrong because in that case component of net force on the particle
also

e itiate s ZAel Clectric rield can deviate the path or the partlcle In the shown direction only when it @
N

comes in k direction which is not acceptable as
the particle is moving in x-y plane. Only in
option (b) the particle can move in ;-7 p'ane,

- o ¢ -> -
Inoption(d) Fne =qE +q(Vv x B)
Initial velocity is along x-direction. So, let

—

V =V |

?net - qa; + q [(vi) x (clv.< + bj)]
=qai - qVCe | +qvbl2

Inoptlon(b) Fnet q(a|)+q[(vu)x
(ck +a|)] -qau—qvc;
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At t = 0 a charge g 1s at the origin and moving 1n the
y-direction with velocity v=v j. The charge moves in a
magnetic field that 1s for y > 0 out of page and given by
B, z and for y < 0 into the page and given —-B, Z . The
charge's subsequent trajectory 1s shown 1n the sketch. From
this information, we can deduce that

-0 and | B,

<0 and | B,
-0 and | B,

ATDB.uno

<(0and | B,

Ans: (a)



I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY DO NOT SHARE OR REDISTRIBUTE L ATDBPDRZ

| Solution 64

Force at origin is along x axis.

1 < k= i so q should be positive. ATDB.uno

mV
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A current I flows along a thin wire shaped as a regular polygon with
n sides which can be inscribed into a circle of radius R. Find the

magnetic induction at the centre of the polygon. Analyse the obtained
expression at n — o,

ATDB.uno




Solution 67 2n
As LAOB= n’ oc or perpendicular distance of any segment from

centre equals Rcos 1m/n. Now magnetic induction at O, due to die right
current carrying element AB

4P
NS

Ko i - -
o I
Rcos-;

(From Biot- Savart’'s law, the magnetic field at O due to any section such as
AB is perpendicular to the p'ane: of the figLr2 2ind has the magnitude.)

Bo . dx
B-f‘mz ’20059

j' By i Rcos -z-scczea'ﬂ

i 4x R® oosz'-n-sw
= n

cosB
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As there are n number of sides and magnetic induction vectors, due to each
side at O, are equal in magnitude and direction. So,




Find the magnetic induction at the centre of a rectangular wire frame
whose diagonal is equal to d =16 cm and the angle between the

diagonals is equal to ¢ = 30Y; the current flowing in the frame equals
I =5.0 A.

ATDB.uno

} = 4o, J/nnd sin & = 0.10 mT.

.
I oooooooooooooooooo .uno/StudyPrayas | Unauthorised redistribution is strictly prohibited



I ATDB.uno

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

A current I =5.0 A Ilows along a thin wire shaped as shown 1n

DDDDDDDD

Fig. 3.59. The radius of a curved part of the wire is equal to
R =120 mm, the angle 2¢ =90Y. Find the magnetic induction of the
field at the point O.

ATDB.uno

Ans.

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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|
Solution 69 Magnetic induction due to the arc segment at O,

o 1,
Bare = M—I{QJ - 2([))
4R

and magnetic induction due to the line segment at O,

Ho 1 .
——{2sinp|

4R cos @
So, total magnetic induction at O,
o 1

Bo = Bare + Bline = n-¢+tang] =28 uT
27T R

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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'ind the magnetic induction of the 1ield at the point O ol a loop with
current I, whose shape is illustrated.

(a) In Fig. 3.60a, the radii a and b, as well as the angle ¢ are known;
(b) in Fig. 3.60b, the radius a and the side b are known.

ATDB.uno

Fig. 3.60

Ans.
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Solution 70

(a) From the Biot-Savart law.

(dlxr-’

dB = “ .

S0, magnetic field induction due to the segment 1 at O,

B, = ;"Man ?)

also B,= B,=0,as dl 117

(b) Here, By = ——

So, By= B, +B,+B,+B,+ By

n o Mo 1 o
' nbs'"45 ﬁ- —n-+0+ﬁism45°
dxna 2 dx b

i
xXa

- —&Lsm45°

dnb [3x V2

istribution is strictly prohibited.

DDDDDDDD




I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY DO NOT SHARE OR REDISTRIBUTE L ATDBPDRZ

A current I flows in a long straight wire with cross-section having the
form of a thin half-ring of radius R (Fig. 3.61). Find the induction of the
magnetic field at the point O.

Fig. 3.61

ATDB.uno
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Solution 71

First of all let us find out the direction of vector B~ at point O. For this purpose,

we divide the entire conductor into elementary fragments with current di. It is

obvious that the sum of any two symmetric fragments gives a resultant along

B shown in the figure below and consequently, vector B will also be directed

as shown

So, lfl = [ dBsino (1)

u(:) o ’
= [ —=disin@
27TR
S T . 11
= J —isin@de, (asdi = —d¢)
o 2m4R I
!.l()l

2R

Hence B =

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Find the magnetic induction ol the lield at the point O 1l a
current-carrying wire has the shape shown in Fig. 3.62a, b, c. The
radius of the curved part of the wire is R, the linear parts are assumed
to be very long.

DDDDDDDD

Fig. 3.62

Ans. (a) B = (x,/4n)(nl/R); (b) B =(x,/4n)(1 + 3n/2)1/R;




DDDDDDDD

IATDB.uno

]
Solution 72 (a) From symmetry

By = By + By + By
Ho 1
47

(b) From symmetry

By = B+ B>+ B

. O 2 3n
27 R 2

(c) From symmetry

By = By + By + By
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VR 'Ind the magnetic induction at the point U 11 the wire carrying a
current I = 8.0 A has the shape shown in Fig. 3.63a, b, c.

The radius of the curved part of the wire is R = 100 mm, the linear parts
of the wire are very long

@) B =(x,/4nh/4 + n“ I/R = 0.30 =T

Ans (b) B = (xy/4m) x {2 + 21 + n°I/R = 0.34 «T;



Solution 74

- B0 L 24 - 030 wT

4 R
-B,+B,+§;

.n(-?)+£'*i-?)

-——(k)4R 4n R

4x R

Ho 1
“4x R

So,

[k+(:t+l)z ]

|Bo| uo '\[1+(n+1) = 034uT

(c) Here using the law of parallel resistances

Hence L=

Thus E;-

x and 11-

Mo
4x

R

o |
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LQ-871 A thin insulated wire forms a plane spiral of N =100 tight turns

carrying a current I =8 mA. The radii of inside and outside turns
(Fig. 3.67) are equal to a =50 mm and 5 = 100 mm. Find:

(a) the magnetic induction at the centre of the spiral;

(b) the magnetic moment of the spiral with a given current.

ATDB.uno

o gy aninidl 7«T; (b) p,, =1/3 nIN(a* + ab + b*)=15mA - m°.
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"sSolution 81
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carrying wire loop at its centre is given by,

.

2r
The plane spiral is made up of concentric circular loops, having different
radii, varying from a to b. Therefore, the total magnetic induction at the

centre,

dN (1)

Ho .
where 2, ! is the contribution of one turn of radius r and dN is the number

of turns in the interval (r, r + dr)
N
Le. dN = e dr
Substituting In equation (1) and integrating the result over r between a and
D, we obtain,

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibite:
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(D) The magnetic moment of of radius

risp, = i r® and of all turns,

b

. 2 N
p fp_dN futr b-adr

_ :til\’(b3—a2
3(b-a)

ATDB.uno
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LY I'wo particies, each having a mass m are placed at a
‘separation d in a uniform magnetic field B as shown in
figure (34-E19). They have opposite charges of equal
magnitude g. At time ¢ = 0, the particles are projected
towards each other, each with a speed v. Suppose the
Coulomb force between the charges is switched off. (a)
Find the maximum value v,, of the projection speed so

that the two particles do not collide. (b) What would be
the minimum and maximum separation between the
particles if v=1v,,/2? (c) At what instant will a collision
‘occur between the particles if =2t 7 (d) Suwpose
v=2v, and the collision between the particles 1is

completely inelastic. Describe the motion after the
collision.

.d 3d nm ‘
(a) (gfg (b) 2' 3 (c) 6—qB (d) the particles stick together

and the combined mass moves with constant speed v, along

Ans

the straight line drawn upward 1n the plane of figure through




Solution 94 (a) The particulars will not collide if

Vv

b)V= —m
(D) >

m x qBd |

d|'=r1+f2'—'2l
2x2mx QB )

= 9 (min. dist)
2

3d
2

d
Max. distance dy,'=d+2r=d + - -

(C)V =2Vn
_m,V,, _ mx2xqBd
2nx QB

The particles will collide at point P. At point p, both the particles will have motion m in upward direction. Since the
particles collide inelastically the stick together.




I
Distance | between centres = d, Sin6 = or

Velocityupward =vcos 90 -8=Vsin 6 = .’;rl

mv? mv

—  =qB>r= —

r qB

Vsng= Y - W __ 8O _
2r 2mv 2m

qb

Vm

Hence the combined mass will move with velocity V,




A particle of charge g and mass m is moving with a velocity —vi(v # 0) towards a large
screen placed in the Y-Z plane at a distance d. If there is a magnetic field

B = Bk, the minimum value of v for which the particle will not hit the screen is:
[JEE Main-2020]

qdBy
2m

qdBy

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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A proton, a deuteron and an « particle are moving with same momentum in a uniform

magnetic field. The ratio of magnetic forces acting on them is and their speed
is in the ratio. [JEE Main-2021]

1:2:4and2:1:1
ATDB.uno

2:1:1and4:2:1

4:2:1and2:1:1

1:2:4and1:1:2

Ans: (2)
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Magnetic fields at two points on the axis of a circular coil at a distance of 0.05 m and
0.2 m from the centre are in the ratio 8 : 1. The radius of coil is

[JEE Main-2021)
0.2m
01 m ATDB.uno
0.15m
1.0m
Ans: (2)




I ATDB.unorz ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE
IAI?IISE’ {J/;r’-]\('JFDB,uno [ Unauthorised redistribution is strictly prohibited

A charge Q is moving dl distance in the magnetic field B. Find the value of work done by
B. [JEE Main-2021]

ATDB.uno

infinite

Zero
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A deuteron and an alpha particle having equal kinetic energy enter perpendicular into a
magnetic field. Let r; and r, be their respective radii of circular path. The value of r,/r,
is equal to: [JEE Main-2021]

ATDB.uno
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Two ions having same mass have charges in the ratio 1 : 2. They are projected normally
in a uniform magnetic field with their speeds in the ratio 2 : 3. The ratio of the radii of
their circular trajectories is: [JEE Main-2021]

1:4

ATDB.uno
4:3

3:1

2:3
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Two ions of masses 4 amu and 16 amu have charges +2e and +3e respectively. These
ions pass through the region of constant perpendicular magnetic field. The kinetic
energy of both ions is same. Then: [JEE Main-2021]

lighter ion will be deflected less than heavier ion
ATDB.uno
lighter ion will be deflected more than heavier ion

both ions will be deflected equally

no ion will be deflected.




A coil having N turns is wound tightly in the form of a spiral with inner and outer radii
'‘a’ and 'b’ respectively. Find the magnetic field at centre, when a current I passes
through coil: [JEE Main-2021]

ATDB.uno

4(20-11)) E B %]

B0
8 \a+b

Ans: (1)
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Two charged particles, having same kinetic energy, are allowed to pass through a
uniform magnetic field perpendicular to the direction of motion. If the ratio of radii of
their circular paths is 6 : 5 and their respective masses ratio is 9 : 4. Then, the ratio of
their charges will be: [JEE Main-2022]

R ATDB.uUNo
5:4
5:3

8:7
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A charge particle is moving in a uniform magnetic field (2i+ 3j)T. If it has an
acceleration of (ai — 4j) m/s?, then the value of a will be: [JEE Main-2022]

ATDB.uno
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The magnetic field at the center of current carrying circular loop is B;. The magnetic

field at a distance of V3 times radius of the given circular loop from the center on its
axis is B,. The value of B, /B, will be: [JEE Main-2022]

ATDB.uno
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A proton, a deuteron and a-particle with same kinetic energy enter into a uniform

magnetic field at right angle to magnetic field. The ratio of the radii of their respective
circular paths is: [JEE Main-2022]

ATDB.uno

Ans: (4)
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A long straight wire with a circular cross-section having radius R, is carrying a steady
current I. The current I is uniformly distributed across this cross-section. Then the
variation of magnetic field due to current / with distance r (r < R) from its centre will be:

[JEE Main-2022]

ATDB.uno

Ans: (2)
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A long solenoid carrying a current produces a magnetic field B along its axis. If the
current is doubled and the number of turns per cm is halved, the new value of magnetic
field will be equal to: [JEE Main-2022]

ATDB.uno

Ans: (1)
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A proton and an alpha particle of the same velocity enter in a uniform magnetic field
which is acting perpendicular to their direction of motion, The ratio of the circular
paths described by the alpha particle and proton is: [JEE Main-2022]

ATDB.uno
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A deutron and a proton moving with equal kinetic energy enter into to a uniform
magnetic field at right angle to the field. If r; and r, are the radii of their circular paths
respectively, then the ratio ry /r, will be /x : 1 where xis : [JEE Main-2022]

ATDB.uno

Ans: (2)
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An infinitely long hollow conducting cylinder with radius R carries a uniform current
along its surface. Choose the correct representation of magnetic field (2) as a function
of radial distance (r) from the axis of cylinder. [JEE Main-2022]

Ans: (4)
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A singly ionized magnesium atom (A = 24) ion is accelerated to kinetic energy
5 keV and is projected perpendicularly into a magnetic field B of the magnitude 0.5 T.
The radius of path formed will be cm. [JEE Main-2022]

ATDB.uno

Ans: (10)



I ATDB.unorz ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE
IA% L//ﬁ\(')FDB uno [ Unauthorised redistribution is strictly prohibited

A circular loop of radius r is carrying current I A. The ratio of magnetic field at the

centre of circular loop and at a distance r from the center of the loop on its axis is:
[24 January 2023 - Shift 1]

ATDB.uno

Ans: (3)
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A long solenoid is formed by winding 70 turns cm-'. If 2.0 A current flows, then the

magnetic field produced inside the solenoid is :
(1o = 4m x 107 TmA-1). [24 January 2023 - Shift 2]

1232 x 10T

ATDB.uno
176 x 10~*T

352 x10*T

88 x 10-4T
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A long straight wire of circular cross-section (radius a) is carrying steady current I. The
current I is uniformly distributed across this cross-section. The magnetic field is:
[06 April 2023 - Shift 1]

inversely proportional to r in the region r < a and uniform throughout in the

regionr > a.
ATDB.uno

directly proportional to r in the region r < a and inversely proportional tor
in the regionr > a.

Zero in the region r < a and inversely proportional to r in the region r > a.

uniform in the region r < a and inversely proportional to distance r from the
axis, in the regionr > a.

Anc-(?2)
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A proton with a kinetic energy of 2.0 eV moves into a region of uniform magnetic field
of magnitude g x 10-3 T. The angle between the direction of magnetic field and velocity

of proton is 60°. The pitch of the helical path taken by the proton is cm. (Take,
mass of proton = 1.6 x 10?7 kg and charge on proton = 1.6 x 107 C).

[06 April 2023 - Shift 2]

ATDB.uno

Ans: (4(0)
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A charge particle moving in magnetic field B, has the components of velocity along B as
well as perpendicular to B. The path of the charge particle will be:
[08 April 2023 - Shift 1]

helical path with the axis perpendicular to the direction of magnetic field B
helical path with the axis alonéAfn-l;B&i'}hglg B
circular path

straight along the direction of magnetic field B

Ans: (2)
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The ratio of magnetic field at the centre of a current carrying coil of radius r to the
magnetic field at distance r from the centre of coil on its axis is v/x : 1. The value of x
is . [08 April 2023 - Shift 2]

ATDB.uno

Ans: (8)
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An electron is allowed to move with constant velocity along the axis of current carrying
straight solenoid.

(A) The electron will experience magnetic force along the axis of the solenoid.
(B) The electron will not experience magnetic force.
(C) The electron will continue to move along the axis of the solenoid.

(D) The electron will be accelerated {3} é e axis of the solenoid.
(E) The electron will follow parabolfc ﬁ: dilld Bhe solenoid.

Choose the correct answer from the option given below: [11 April 2023 - Shift 2]

Ans: (3)



I ATDB.unoz
IAl?IﬂJé L/ﬁ(‘)rDB uno [ Unauthorised redistribution is strictly prohibited

An electron is moving along the positive x-axis. If uniform magnetic field is applied
parallel to the negative z-axis, then

A. The electron will experience magnetic force along positive y-axis

B. The electron will experience magnetic force along negative y-axis

C. The electron will not experience any force in magnetic field

D. The electron will continue to move along the positive x-axis

E. The electron will move along circ % ikl i &bnetic field

Choose the correct answer from the option given below: [13 April 2023 - Shift 2]

A and E only
C and D only

B and E only

................................................................................

Ans: (3)
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A charge of 4.0 uC is moving with a velocity of 4.0 x 10® ms-! along the positive y-axis

under a magnetic field B of straight (2k) T. The force acting on the charge is x i N. The
value of x is : [29 Jan. 2024 - Shift 2]

ATDB.uno
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An electron moves through a uniform magnetic field B = B,i + 2B,j T. At a particular
instant of time, the velocity of electron is u = 37 + 5] m/s. If the magnetic force acting on

electron is F = 5 ekN, where e is the charge of electron, then the value of B, is L
[31 Jan. 2024 - Shift 1]
ATDB.uno
| Ans: (5)
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An electron is projected with uniform velocity along the axis inside a current carrying
long solenoid. Then: [04 Apr. 2024 - Shift 1]

the electron will continue to move with uniform velocity along the axis of the

solenoid.
ATDB.uno

the electron will be accelerated along the axis.

the electron path will be circular about the axis.

the electron will experience a force at 45° to the axis and execute a helical path.

Anc-(1)
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In a co-axial straight cable, the central conductor and the outer conductor carry equal
currents in opposite directions. The magnetic field is zero: [05 Apr. 2024 - Shift 1]

outside the cable
inside the outer conductor ATDB.uno

inside the inner conductor

in between the two conductors




The electrostatic force (F;) and magnetic force (F,) acting on a charge g moving with
velocity v can be written: [05 Apr. 2024 - Shift 2]

@ £ =qEF=qF xB)
ATDB.uno
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A solenoid of length 0.5 m has a radius of 1 cm and is made up of ‘m' number of turns. It
carries a current of 5 A. If the magnitude of the magnetic field inside the solenoid is
6.28 x 1073 then the value of m is . [05 Apr. 2024 - Shift 2]

ATDB.uno

Anc - (ENN)
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A long straight wire of radius a carries a steady current I. The current is uniformly
distributed across its cross section. The ratio of the magnetic field at a/2 and 2a from
axis of the wire is: [08 Apr. 2024 - Shift 2]

1:4
ATDB.uno
1:1

3:4

4:1
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A proton and a deutron (g = +e, m = 2.0 u) having same Kkinetic energies enter a region
of uniform magnetic field B, moving perpendicular to B. The ratio of the radius r, of

deutron path to the radius r, of the proton path is: [09 Apr. 2024 - Shift 2]
Vv2:1
ATDB.uno
y §44 |
1:4/2
1:2
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