345. C
The magneticinduction produced dueto a
current carrying arc at its centre of
curvatureis-

Hoiot
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From egs. (A) and (B)
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Bo = Bpsr + Beor e (A)
ot | 2m=26 | Mol
Bpg = 2n|: — | =5 [r-¢].... (B)
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From the figure OQ = rcos 0

Bol 2tand
Bror = 4 ¢ -+ (©)
From egs. (A) and (C)
Kol Kol
B = nr [n—¢] + nr tan ¢
Kol
= o [r = ¢ + tan ¢]
A
L
| = (2nr)n or n=->5-,
Honi Ho il
R
4nx1077 x6.28x1 s
= 2 2xnx(0.10)2 6.28 x 10> Tesla.
B

Ekp =eV, . E =4V,
- Ep«cq, .. V = constant
Ekp:Ekd:Eka::l:l:Z.

A

The electron will pass undeviated if the
electric force and magneticforce are equal
and opposite. Thus

E.e. = Bev or B=E/v

but E = V/d

herefore Bo Vo 600
eretore, B = N d = 3x10 7 x2x10°

. B=0.1wb/m2.

Thedirection of fieldis perpendicularto the
plane of paper vertically downward.

A

1
Kinetic energy of the proton = B mv?2

= 5 MeV
, _ 2x5MeV 2x5%x10°x1.6x107"
rve = =
° m 1.6x10°2
=3.1 x 10" m/s.

The magneticfield is horizontal from south
to north and velocity v is vertically

downward, i.e. angle between vy andis g
is 900 therefore force on proton
F=qvBsin 90 = qvB = evB
=1.6x10"19%3.1 x 107 x 1.5

=7.44 x 10712 N,

According to Fleming left had rule, the
direction of force is horizontal from west to
east.
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C
mv’ qBr
We have F = qvB = orv=?
32x107"x1.2x0.45
= 2T T - 2.6 x 107 ms.
6.8x10
The f f rotation n =
e frequency of rotation n = o
2.6x107
= 0% 9.2 x 106 secl.
2x3.14x0.45

Kinetic energy of a-particle,

1
Ex= 5% 68X 10727 x (2.6 x 107)2
= 2.3 x 10712 joule.

2.3x107"?
= 16><W eVolt = 14 x 106 eV
6%

= 14 MeVolt.
If Vis accelerating potential of a-particle,
then Kinetic energy = qV
14 x 10% eVolt = 2eV (since charge on
o-particle = 2e)

6
V= 14le0 =7 x 106 Volt.
A
F = Bi/sin® = 0.25 x 5 x 0.25 sin 65°
=0.3125sin 65°
C
When the current is passed in the loop,
magnetic force 'Bil’ acts at every point of
theloop. Thisforceisatrightanglestothe
current butliesinthe plane of theloop. So
the loop stretches out into a circle. Figure
shows a part of this circle. The tension in
the loop is T. Then according to the
geometry of the figure.

TcosH < > TcosO

2T sin6 = Bi AI

where A | is the length of the element.
Since, 0is small, sin0=0,therefore

20T =Bi A

or(Al/r).T= Bi A IorT= B. ri

but 2nr = | length of wire

Bi./ 1x157%0.5

T= 50 = 33314 - 0125N.
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Let ab be a metal wire sliding on rails PQ and
RS, inaregion of uniform field ofinduction, B
Rointing vertically upward. The magneticfield
B is normal to length of wire ab (6 = 909);
therefore magneticforce onthe wire oflength
(ab =d)is given by F = Bid sin 90° = Bid
By Fleming left hand rule, this force is
directed away from battery as showninfig.
If mis mass of wire and a the acceleration,
Bid
then F =ma =Bid. or a= ™ - const.
. Fromrelationv = u+ at, we have velocity
after time t
(initial velocity u = 0)

Bid Bid
v=0+ —t or v=—t
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