1.

A proton (mass = 1.67 + 10= ke and charge
=1.6 - 10 'Y O) enters perpendicular to amagnetic
field of itensity 2 weber/m-= with a velocity
3.4 - 10 mvsec. The acceleration of the proton
should be

@ 6.5 10" misec () 6510 msec
(¢) 6.5 (d) 6.5
A uniform magnetic field acts at right angles to
the direction of motion of electron. As a result,
the electron moves m a ciurcular path of radius
2cm. If the speed of electron 15 doubled, then
the radius of the circular path will be

(a) 2.0cm (b) 0O0.5an

(¢) 40cm (d) 1.0an

A charged particle of mass m and charge travels
on a cucular path of radisr that isperpendicular

to a magnetic field B. The tume taken by the
particle to complete one revolution is

10 my/sec 10” m/sec-

27q°B 2mmng
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27 2nqB
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Themaenetic mduction at a point P which 1s at a
distance of 4 ¢m from a long current carryimnge
wireis 10 ° T. Thefield of induction at a distance
12 cm from the current will be
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@ 3.33-107'T L) 1.11<107*T
© 3%1073T (d 9-107°T

A current 7 ampere flows ina circular arc of wire
whose radius 1s R, which subtends an angle 3
2 radian at its centre. The magnetic mduction B
at the centre 1s
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A straight section PO of a circuit lies along the

o ( (1 |
N-axis from Y =- = to Y= — and carries a

— —

steady current /. The magnetic field due to the
section PO at apomt Y=+ awill be

(a) proportional to a
(b) proportional to a-
(c) proportionalto 1/«

(d) zero
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11.

12.

13.

A long solenoid carrymg a current produces a
magnetic field B along 1ts axis. If the current 1s
double and the number of turns per ci 1shalved.
the new value of the magnetic field 1s

(a) 4B (b) B2

(¢) B (d) 2B

A straight wire of length 0.5 metre and carrymg a
current of 1.2 ampere 1s placed m uniform
magnetic tield of mduction 2 tesla. Themagnetic
field 1s perpendicular to the length of the wire.
The force on the wire 18

(@) 24N b) 12N

(¢) 30N (d) 2.0N

Two long parallel wires are at a distance of 1
metre. Both of them carry 5 ampere of current.
The torce of attraction per unit length between
the two wires 1s

(@) 5010 N'm b) 210 SNim
(¢) 5-10°%Nin (d) 10 "Nin

A moving coil galvananeter has resistance of

10 Q2 and full scale detlection of 0.01 A. It can be
converted mto voltmeter of 10 V full scale by
connecting into resistance of

(@) 9.90 Q) mn series (b) 10 Q m series
(¢) 990 Q m series (d) 010Q

The distance between the wires of electric mams
1s 12 cm. These wires experience 4 mgwt. per
unit length. The value of current flowing m each
wire will be

| assume equal current flows m both wires]

@) 485A L) 0

(¢) 4.85-10-A (d) 4.85-107*A
An electron moves 1 a circular arc of radius
10m at a constant speed of 2 - 10 ms ! with its
plane ofmotion normal to a magnetic flux density
of 107" T. What will be the value of specific

charge of the electron?
(@) 2-10*Ckg! ®) 2-10°Cke !
(&) 5x10°Cks™ d 2-101 Ckgl

A beam of proton with velocity 4 « 10" ms !
enters a uniform magnetic field of 0.3T. The
velocity makes an angle 607 with magnetic field.
The pitch of the helix path will be

(a) 44an (b)

(¢) 6.1an (d)

5.8an
7.2an
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A deuteron of kmetic energy S0keV 1s describing
a circular orbit of radius 0.5 metre 1n a plane
perpendicular to the magnetictield B. The kinetic
energy of the proton that describes a circular
orbit of radius 0.5 metre i the sanme plane with
the same B 1s

(a) 25keV (b)
(¢) 200keV (d)

SO keV
100keV

A particle of charge 16 - 10 '° C moving with

velocity 10 ms ! along x-axis enters a region

where maganetic field of induction B is along
the v-axis and an electric field of magnitude 10?
Vi ! 18 along the negative z-axis. If the charged
particle contmues moving along y-axis. the

magnitude of B is

(@) 16 10 Wb - D) 2-10°Wbm -
(¢) 1+-10°Wbm - (d) 4-10°Wbm -
A cvclofron's oscillator frequency 1s 10 MHz. If
theradius of its "dees' 15 60 e, what 15 the Kinetic

energy of the proton beam produced by the
accelerator ?

Givene=1.60 - 10 '7C.m=1.67- 10 - kg

I MeV=1.6"10"13])

(@) 3.421MeV (b) 4421 MeV

(¢c) 5421 MeV (d) 7421 MeV

Twowrres with currents 2A and 1 A are enclosed
in a circular loop. Another wirewith current 3 A
1s situated outside the loop as shown. The

.:[“‘; Bdl around the loop 1s

@)
(b) 3“1}
(¢) On,
(d) 21

The magnetic field due to a current carrying
cucular loop of radius 3 cin at ap ot on the axis
at a distance of 4 cm from the centre 1s 54 7’
What will be its value at the centre of loop?

(a) 12517 (b) 150nrl"
(¢) 250nr () 75uT
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A current 7 flows m an mfmitely long wire with
cross section m the form of a semi-circular ring
of radius R. The magnitude of the magnetic
iduction along its axis 1s:

25
ol ol
(ﬂ) jﬁ:R (lﬂ TR
© L o AT
C ( >
7 4zR G R T
Awirem theformotasquare ot side "a” carries a
current 1. Then the magnetic mduction at the
centre of the square wire 1s (Magnetic
permeability of free space = )
| Uyl 1yi~2 26.
@ 3 b) ——
v i | v
lﬁ_uor' | Hpl
(§) ——= (d) D
T -na
A ecalvanometer having a cotl resistance of 100
Q2 a1ves a full scale detlection, when a currect of

1 mA 1s passed through it. The value of the
resistance. which can convert this galvanoineter
mmto anuneter giving a full scale deflection for a
current of 10 AL 1s ¢

(a) 0.1Q (b) 3Q

(©) 0.01Q d) 20

A square loop of side 2m carriesa current of S A
15 suspended treely i a uniform magnetic tield
of strength 0.8T. Net torce acting on the loop 1s
(@) 2+10°N (b) 48-10°N

(¢) Zero (d) 26-10°N
Proton. deuteron and alpha particle of same
kimetic energy are moving i cucular trajectories

in a constant magnetic field. Theradn of proton. 27,

deuteron and alpha particle arerespectively 2.
r,and r_ . Which one of the following relation 1s
correct”

@) Ty =1 =1 L) Ta=1 <K

o,
T
-

e

(©) Ta=ly=1y d) Te =130
[tan electron and a proton having same momenta
enter perpendicular to a magnetic field. then

(a) curved path of electron and proton will be
same (1gnorimg the sense of revolution)

(b) they will move undetlected
(¢) curved path of electron 1s more curved than
that of the proton

(d) path of proton 15 more curved.

Two concentric coils each of radius equal to
2 mcm are placed at right angles to each other. 3
ampere and 4 ampere arethe currents flowmng in
each coil respectively. The maenetic mduction
in Weber/m- at the centre of the coils will be

(Jg =4m 10 "W Am)

q

(@) 10 - (b)
€©) 7x10° (d 5107

A rigid square of loop of side "a” and carrying
current I, 15 lying on a horizontal surtace near a
long current I, carrying wire m the same plane

as shown m figure. The net force on the loop
due to the wire wall be:

A
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(a) Repulsive and equal to

—
et d e

Wody 1>

(b) Attractive and equal to -

| I, 11
(¢) Repulsive and equal to —

“T L

(d) Zero

Two long conductors, separated by a distance d
carry current 7, and 7, in the same direction. They
exert a force Fon each other. Now the current in
one of them 1s mecreased to two tunes and its
direction 1s reversed. The distance 15 also
mcreased to 3d The new value of the force
between them 1s

@) - (v)

2F F
3

H
(C) 2 F ((h _?
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A current of 1A 15 flowine on the sides of an
equilateral triangle of side 4.5 « 10 - . The
magnetic field at the centre of the triangle wll
be:

(@) 4 -10 "Wb/m-
(¢) 2-10 " Wb/m-

(b)y Zero

(d) 8- 10 “Wb/m-
[f m a circular coil 4 of radius R, current 7 18
flowig and m another coil B of radius 2R a

30.

(b) 2
() 4

@ 1
(c) 1/2
A moving coil ealvanometer has a coll with 175
turns and area 1 cm-. It uses a torsion band of
torsion constant 10 *N-m/rad. The coil 1s placed
in a magnetic tield B parallel to its plane. The
coil detlects by 1° tor a current of 1mA. The
value of B (in Tesla) 1s approxunately:

current 27 1s tflowimg, then the ratio of the (@) 10" L) 102
magnetic fields B, and B, produced by them (©) 10! © 104
will be
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162107 «2.34x10"
= - 5 =0.5 10"~ mysec-
16710~
10.
(c) 1 — or r o v
[“ e Ly y
qB
Asvis doubled. theradius also becomes double. 1
Henceradius=2 - 2=4c¢m '
(c) Equatmgmaeneticfacetocentripetal force.
myv - ,
= qvB s1n 90°
;
Time to complete one revolution. 12.
L 13.
T= =2 14.
v qB
, 1
@) Bos-—
h
l | ] _
B =B =10 3.33-10 "1
3 3
(d)
(d) Magnetic field at a pomnt on the axis of a
current carryime wire 1s always zero.
2
.
(¢) B= i _
1>
i . .
B = (””)L:J (Lily= mori=.B
16.
— B,=B

Moving Charges and
Magnetism

O F=Bi(=2:12-05=12N
o 2his
Q) [ ==——
@) 4w I
=50 - 10 N/m. HereF is force per unit length.
V 10 |
) R=—-G=——-10=990Q in series.
I, 0.01
B S :
(a) . =084 =107

™)
—
G

(d) Bqv=mv-/r orq¢m=vrB

(a)

(d) For acharged particle orbiting in a circular
path 1 amagnetic tield

i |

My - Bar
=Bqv => v= =
I 1

\
or mv- = Bqwr

Also,
X s 1 r Bqr  B°q°r-
By =—mv™ =—=Bqw = Bq—. e |
2 2 2 m 2m
- i
B q7r~
For deuteron, E; = , For proton.
g e
2 N
quzrj
E: —
2m

E, 1 5S0keV 1
Lo PO B o Bl
Es 2 E, 2 -

—_ —_

(c) Smceparticle 1s moving undetlected

ﬂ |

E 10 3 C;
So. = qQVB > B= == == =10"wb/m"

V 10

(d m=1.67~10-"kge=160-10"17C;
v=10NMHz=10"Hz; R=060cm=0.6m
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Yrmv 2m=<1.67x10 - =10

B: ==
¢ 1.60x107"°
=0.656Tesla
~ Be"R-
Enm.‘{_ ’m

= =

2x1.67x10 =

11.874 <107
1.6x107H
(a) Accading toAmpere's circutt law
(_f-"B'dI - JLUIﬂlc]mEfl - “[_}(lb‘ —-1A) = Iy

(c) Themagneticfield at a point on the axis of
a circular loop at a distance xfrom cenfre 1s,

=11.874 < 10°13] = =7.421 MeV

Wi
B = t 0 e
74 (i = ¢ )
R TI AY: N S o
B T o e— . = R
2a a’
S4(5%) -
Putx=d &a=3 = B'= — =250 17
_ (1t
(d) Current in a small element, ¢/ = '1: /

Maganetic field due to the element

My 2dl
4t R
The component dB cos 0. of the field 1s cancelled
by another opposite component.
Therefore,

(B

I fj}f

B | ABsin® - | s 6d0

JE‘R}] TR

Hel

(c)

21.

22.
23.

24,

26.

27,

) IgG=(l-Ig)s

51072 100=(10-10") - S

o8 =0.01Q

()

(b) The centripetal force 15 provided by the
magnetic force

m - 1% | i

= (VB —or=— n Pe—
R Bq q
i N 1
J2 'l f
e B EGOE S - — th-..h;l
Iz { ¥) q
qp fj{'f e

Thus we have.r, =r, <r,
(a) When a moving charged particle 1s
subjected to a perpendicular maenetic tield. then

it describes a circular path of radius.

)2,

J' = —
(b

where ¢ = Charge ot the particle

p = Manentum of the particle

B =Magnetic tield
Here p. gand B are constant for electron and proton.
theretore the radius will be same.
(d) Themagnetic tield due to circular coil (1) 18
ol )

-

2r  2Qwr=<10 )

_ o)

l

g 3x10° ()
4

Magnetic field due to co1l (2)
Total magnetic field

© 22m+1073)  4m

Total magnetic field, B= JBE + B§

L .
— Bo, 5 < 10-
4m
—B=10 "5 10-=B=5 - 10 " Wb/m"
b Pl Hifa) il
(c) = {,“ = ~1, = 2212
2T\ ZEtd A

(a) Force acting between two long conductor
carrying current.
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1L 20 1- ; .
= s | (D)
4t d
Where d = distance between the conductors
( = length of conductor

F

In second case, F'— (11)
4t  3d
From equatton (1) and (11). we have
F =2
CF 3
(a) Here, side of the triangle, /=4.5 - 10 - m,

curent, ] =1A

magnetic field at the centre of the triangle O’ B
=)

) 1
Fromiticure, tan 60° = \f = “?_f

/

N E)

_‘ 45%1072"

3

A d_

111

29.

30.

ILo!
drd
Putting valueof t=4n - 10 and 6, and 6. we
will get B=4 - 10 ~Wb/m-

(a) Magnetic field mduction at the centre of
cutrent carrving circular coil of radius 7 1s

Magnetic field. B = (cos6; + cos64)

4n R
_ Lo 21
Here B :}ii 2 and By = Ho =4 I
' Art R 4 2R
B 4 l/R
y em— —_— ]
Bp 2I/2R

(d) C6=NBid sin 90°

™y
k1
m

or 10 % —|=175B10%)~10""
\ 180
~ B=10°3T



