r=? i=10A B=5x10"T
: _ po i
Using Ampere's circuital law  B= - - ~7) (10)
(o 281 (SRR /19 _ 0.08m

2B 2n(5x1075)

olenoid?

1S

N = 1000 £=05m B=25x103T i=?
For a solenoid B=p,ni

B B¢ (25x1073)(05)

“pon poN 4mwx10-7 (1000) ~

1

8=90° B=0.1T F=2x10 2N V=? 9=e proton)
Force on a charge entering in a magnetic field is
F=qvBSing
F 2x10-12
— =

9BSin® (16x10-19)g; )(Sin 99 )

v=125x10%m/s

Problem 13.4 An 8 MeV proton enters perpendi rm m
of 2.5 T. Find (a) the force on the proton (b) w a

hat will be the radius of t:.-eﬁct:iem
. Dath of

KE=8MeV=8x10°eV 8=90° B=25T
m ( mass of proton ) = 1.67 x 10 ke (a)F=7? (b)r=2?
(a) F=qvBSing - - (1)

Velocity “v” is unknown in above equation. We find it b

Given that kinetic energy

y following way;
K.E =% Uk

V_JZ(K,E) _JZ[BxlO")(LleU‘”)

= 7
m 1.67 x 10 —27 3-9%107 myq

&, N

Put value of “v” in equation (1) =>

1




F=qvBSin®=(1.6x10")(3.9x107)(2.5)5in90°

F: 1.6x1011N
(b) The force F that the magnetic field exerts on proton provides necessary
2
myv
centripetal force given by F=

2 (167x10°%27)(39x107)?
r=mv ={ 67x107%7) (39x ) =0.16m
F (1.6x 10-11)

problem 13.5 A wire carrying current 10 mA experiences a force of 2 N in a uniform

is the force on it when current rises to 30 mA?

0 mA Fi=2N i2=30mA F=7?
F=i€B
For first conductor Fi=i,8B
Fy 2 3
» EB=—=—T-—-=200NA
I1 10x10~

Now for second conductor F,=i,€B
Putting value of “€ B ” in above equation we get
F2=(30x10%)(200)=6N

T=? B=10x103T r=6ecm=6x107?m
As magnetic field provides centripeta! force to a charged particle
m.v e
quB= (1)
h 2
T
also v=rw=r(?} -------------------- (2)

putting eq (2 ) in eq ( 1 ) and re-arranging them we get
2nm_ 2(314)(911x10731)
qB (16x10-19)(10x10-3)

T=3.6x10" sec = 3.6 n.sec

¢=0.2m B=2T i=20mA tmax=?
t=BiNACos@
N=1and for maximum torque Cos 8 = 1

T.=BiA Area for a wireis A= r?
Tx=Binr? o o )

wire is bent into circle then its Iength is equal to cnrcumference

‘ L A



=—=—=0.0318m
F=ox 2(314)

. : i 1) above we get 4
Now putting this value of r in eqt( =)2 (20 x 10 %) (3.14) (0.0318) = 1.27 X 10* N m

=

: istance is 100
Problem 13.8 Full scale deflection for galvanometer is 10 mA. Its res
). How it be converted into ammeter of range 100 A?

ig=10mA = 0.01A Rg=1000Q Rs=? fori=100A

! istorrin
In order to convert a galvanometer into an ammeter, we need a shunt resistor r ;
parallel with galvanometer given by

igRg  (10x1073%) 100

Rs =

" (i-ig)  (100-0.01)
Rs= 0,010

Rh=? forV =20 Volits

In order to convert galvanometer into a voit
resistance r , in series with galvanometer an

meter of 20 V ran

d is given by
v 20
Rh=g —Re=o00--100 = 3900

E€ We connect a high

B = ? at mid point
At mid-point r=d/2=5cm

Now B can be determined by A ’
=

p= BOL W01 o1 (4nx19-7) )
2nr 2muwr mr “(5?&10‘-2)
vt B=6.4x10°T
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