rom a long straight wire car ing a current of 10 A
s magnetic field of 5 10°

r=? i=10A B=5x10"°T
i
Using Ampere’s circuital law B = ;—m‘-
anx10-7) (10
. uoi=(ln.\10 ) ( )=0.04m

2B 2n(5x1079)

olenoid?

N =1000 €=05m
For a solenoid B=p,ni

B=25x103T j=?

. B _Bf (25x1073)(0s5)
hon WoN 4mx10-7 (1000) - 1

B8=90° B=0.1T F=2x10-12)N V=2 e g

Force on a charge entering in a magnetic field is (proton )
F=qvBSing

= v F 2x10-12

“aBSinG (16x10-19) g5 )(Sin 99

v=1.25x10"%m/s

KE=8MeV=8x10%eVv 8=90° B=25T
m ( mass of proton ) = 1.67 x 10 ke :

_ ) @F=?  (b)r= d my CO| | ‘
(a) F= B SinB ®
VEIOCi; :v" i;nunknown in above equatimx @ ¢ é e

r
y following way.
Given that kinetic energy Sl

-
K.E-zmv

V=J2(K.E) =J2(8x106)(1.6x10‘19)

m 167 x10 27 =3-9%107 myq
Put value of “v” in equation (1) =>
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F=qvBSinB=(1.6x10")(3.9x107)(2.5)Sin90°
F=16x10"N

(b) The force F that the magnetic field exerts on proton provides necessary
2

: my
centripetal force given by F=
2 . =27 . 107 2
L =(167):1() )(39x107) .
¥ (1.6x 1011 "

problem 13.5 A wire carrying current 10 mA experiences a force of 2 N in a uniform
ield. What is the force on it when current rises to 30 mA?

i1=10mA F;=2N i,=30mA F,=?
F=i€B
For first conductor F1=i,8B

gB="t=—2 __j00NA?
N i 10x10 -3

Now for second conductor F2=i,€B
Putting value of “€ B ” in above equation we get
F2=(30x103)(200)=6N

Problem 13.6 What is the time period.of an electron projected into a uniform
magnetic field of 10 mT and moves in a circle of radius 6 cm?

Wademy .com

As magnetic field provides centripetal forceto

also varw =r(—) (2)
puttingeq (2 ) in eq (1) and re-arranging them we get
2nm_ 2(3.14)(911x10731)
" qB  (16x10-19)(10x10-3)

T=3.6x107sec=3.6 n.sec

e=0-2r“ B=2T i=20mA trnax=?
t=BiNACosB
N =1 and for maximum torque CosB=1
=B A Area for awireisA=nr?
LENE - N R L (1)
When wire is bent into circle then its length is equal to circumference
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= M=o 2(314)

— ' 1) above we get 4
B PISRTIENEL S TR eqt( =)z (20x10?) (3.14) (0.0318)2= 1.27 x 10*N'm

Problem 13.8 Full scale deflection for‘alvanometer is 10 mA.
). How it be converted into ammeter of range 100 A?

ig=10mA = 0.01A Rg=100Q Rs=? fori=100A _ _
In order to convert a galvanometer into an ammeter, we need a shunt resistorr 5 in
parallel with galvanometer given by

igRy  (10x1073) 100

e i (100 - 0.01)
Rs= 0.010Q
i=5mA Rg=1000 Rh=? for V=20 Volts
In order to convert galvanometer into a voltmeter of 20 V range we connect a high
resistance r y in series with galvanometer and is given by
v 20
Rh-;—Rg—rUO—g— 100=3900 0

d=10cm i=8A
At mid-point

B = ? at mid point
r=d/2=5cm
Now B can be determined by Ampere’s circuital |

Yy pi 2 S gr&tal aw

10 i 10 | 10 | -
B:L———+i__ =l___l =(4‘1TX 10 )(8)
2nr 2nr mr

= B=6.4x105T
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