conductor.

current was reversed.

Biot Savart's Law.

Oersted found that a magnetic field is established around a current carrying
Magnetic lines

i T of forces
Ss——=>

Magnetic field exists as long as there is current in the wire.

The direction of magnetic field was found to be changed when direction of

Note : = A moving charge produces magnetic as well as electric field,

unlike a stationary charge which only produces electric field.

Biot-Savart’s law is used to determine the magnetic field at any point due to a current carrying conductors.

This law is although for infinitesimally small conductors yet it can be used for long conductors. In order to

understand the Biot-Savart’s law, we need to understand the term current-element.

Current element
It is the product of current and length of infinitesimal segment of current carrying wire.

The current element is taken as a vector quantity. Its direction is same as the direction of current.

Current element AB = ia

In the figure shown below, there is a segment of current carrying wire and P-is a point where magnetic field is

to be calculated. idl is a current element and r is the distance of the point ‘P’ with respect to the current element

idl . According to Biot-Savart Law, magnetic field at point ‘P’ due to the current element idl is given by the

expression, dB = k:dl%nl] also B = IdB = E.J. dl 512m9 7
r 4 r
idl sin@ 4
InC.GS.: k=1= dB=——— Gauss dll‘%
r
InS1. k=t = dp = #1410 1y "7
T

4 r

where p, = Absolute permeability of air or vacuum =47 x 1077 Wb

N
Amp

) Tesla — metre

or 5
Ampere

(1) Different forms of Biot-Savarts law

Amp —metre

. It's other units are M
metre

Vector form Biot-Savarts law in terms of

current density

Biot-savarts law in terms of
charge and it's velocity

Vectorially, In terms of cuwrrent density In terms of charge and it’s
dé:&.i(dlzxr):&.i(dl;r) — dB:,U_OJerV velocity, dé:'u—oq@
dr r 4 r 4z 3 Az~ r
Direction of dB is




lferpefldi'culflr to bot?l dl and  here j= % - % - % = v idl =2 di a2 =i
r . This is given by right hand

screw rule. current density at any point of

the element, dV = volume of
element

(2) Similarities and differences between Biot-Savart law and Coulomb’s Law
(i) The current element produces a magnetic field, whereas a point charge produces an electric field.

(i) The magnitude of magnetic field varies as the inverse square of the distance from the current element, as
does the electric field due to a point charge.

dB = to Tl x7 Biot-Savart Law F=

1 g9, ;
471' r2 47[(90 r

> Coulomb’s Law

(iii) The electric field created by a point charge is radial, but the magnetic field created by a current element is

perpendicular to both the length element dl and the unit vector .

/
dl E
i /
P At‘ B
- I va @

Direction of Magnetic Field.

The direction of magnetic field is determined with the help of the following simple laws :

(1) Maxwell’s cork screw rule

According to this rule, if we imagine a right handed screw placed along the
current carrying linear conductor, be rotated such that the screw moves in the direction
of flow of current, then the direction of rotation of the thumb gives the direction of
magnetic lines of force. é}

(2) Right hand thumb rule !

According to this rule if a current carrying conductor is held in the right hand
such that the thumb of the hand represents the direction of current flow, then the

B

direction of folding fingers will represent the direction of magnetic lines of force.

B
> Y

(3) Right hand thumb rule of circular currents w - J—
According to this rule if the direction of current in circular conducting coil is in
the direction of folding fingers of right hand, then the direction of magnetic field will be in the direction of stretched

thumb.
(4) Right hand palm rule

If we stretch our right hand such that fingers point towards the point. At which
magnetic field is required while thumb is in the direction of current then normal to the
palm will show the direction of magnetic field. ST



Note : = If magnetic field is directed perpendicular and into the plane of the paper it is represented by ®

(cross) while if magnetic field is directed perpendicular and out of the plane of the paper it is
represented by ® (dot)

i i — CW “— ACW
B B B B
® ®
Out In In Out In Out
— —

In : Magnetic field is away from the observer or perpendicular inwards.

Out : Magnetic field is towards the observer or perpendicular outwards.

Application of Biot-Savarts Law.

(1) Magnetic field due to a circular current

If a coil of radius r, carrying current i then magnetic field on it's axis at a distance x from its centre given by

e 2
axis = M—o.zzw#; where N = number of turns in coil. T
Ar (x2? +r2)%? '
1 \\\\‘\‘\
Different,cases lo =P .
X
Case 1 : Magnetic field at the centre of the coil ; \
Ho 27Ni o Ni /
(i) Atcentrex =0 = B, =->.—— = 22— =B___
dr r 2r
(ii) For single turn coil N=1 = B, = &.2—7“ = £l (iii) In C.G.S. LR RN Bontre = 2
dr r 2r V4

Note:=B o« N (i, r constant), B «i (N,r constant), B

centre centre centre

oc 1 (N, i constant)
r
Case 2 : Ratio of B,,,,,. and B,,,,

3/2
B 2
The ratio of magnetic field at the centre of circular coil and on it's axis is given by B’“'e—""e = [1 + x—zJ
r

axis

33/2
) If x=+a, B. =2J2B -+4 p_2¥9p -+% B -|2] B
0 x50 B-2V28,  x-:5.B-5°B  x-x L B3] B

(ii) If B, =i then x == +r/(n*® 1) and if B, = B, then x == +ry/(n*'3 -1)

n Vn
Case 3 : Magnetic field at very large/very small distance from the centre
U 27 Nir® _ My 2NiA
T4r X 4x XP

but by using binomial theorem and neglecting higher

where A = m* = Area of each turn of the coil.

(i) If x >> r (very large distance) = B,

(ii) If x << r (very small distance) = B, # B

centre ?
2 2
X 3 x
power of r—z, Baxis = Bcentre (1 — Er—zj

Case 4 : B-x curve



The variation of magnetic field due to a circular coil as the distance x varies as shown in the figure.

B varies non-linearly with distance x as shown in figure and is maximum when x% =min =0, i.e., the point is
at the centre of the coil and it is zero at x = + .

Point of inflection (A and A’) : Also known as points of curvature change or pints of zero curvature.

2
(i) At these points B varies linearly with x = dB = constant =

5 =0. 1
(ii) They locates at x = i% from the centre of the coil. A BI A
0 !
(iii) Separation between point of inflextion is equal to radius of coil (r) 1
(iv) Application of points of inflextion is "Hamholtz coils" arrangement. = }/2 =0 x=172

4 1o Ni

5\/§r

Note : =The magnetic field at x :% is B =

(2) Helmholtz coils

(i) This is the set-up of two coaxial coils of same radius such that distance between their centres is equal to their radius.
(ii) These coils are used to obtain uniform magnetic field of short range which is obtained between the coils.
BuoNi_ 5 71640N_ 1 4398 where B = £l
5v5R R 2R

(iv) Current'direction is’'same in'both (coils/otherwise this arrangement is'not called Helmholtz's'coil arrangement.

(iii) At axial mid point O, magnetic field is given by B =

(v) Number of points of inflextion = Three (A, A, A”)

Resultant field (Uniform)
/‘

1 1 : !
a a ! !
1 Vo 1 l AL\ A ______ A
1 o 0, i
. + 00 O 0, x—

Note : =The device whose working principle based on this arrangement and in which uniform magnetic field
is used called as "Halmholtz galvanometer".

(3) Magnetic field due to current carrying circular arc : Magnetic field at centre O




Special results

If magnetic field at the centre of circular coil Angle at centre Magnetic field at
is denoted by B, [= ﬂz—m) centre in term of B,
Az 1 360° (21 B,
Magnetic field at the centre of arc which is 180° (7) B,/2
making an angle 6 at the centre is 120° (273) B,/3
B
B,. = (—OJ 0 90° (7/2) B,/ 4
2r
60° (7/3) B,/ 6
30° (#/6) B,/ 12

(4) Concentric circular loops (N = 1)
(i) Coplanar and concentric : It means both coils are in same plane with common centre

(a) Current in same direction (b) Current in opposite direction
; -
= 1 1 i 11
s B, = X0gy( 1,1 \7 B, =041 1
2 4 47[ rl r2 r 47[ r1 r2
) N g
=
Note : = B4 [mJ
B, ra —n
(i) Non-coplanar and concentric : Plane of both coils are perpendicular to each other
Magnetic field at common centre B o
i J
B:\/Bl2 +B2 :”_0\/1‘12 +iZ
2r
@ T P

(5) Magnetic field due to a straight current carrying wire

Magnetic field due to a current carrying wire at a point P which lies at a perpendicular distance r from the wire
as shown is given as

i, . .
B:Z—;.;(smqﬁl+5m¢2) Y
From figure & =(90° — ¢,) and £ =(90° + ¢,)

Hence B = Ho .i(cosa—cosﬂ)
Tr




Different cases

Case 1 : When the linear conductor
XY is of finite length and the point P
lies on it's perpendicular bisector as

shown
v

l(—r—,-’—)

) é@é’; ¢
So B= Z—O.i(Zsinqﬁ)

T r

Case 2 : When the linear conductor
XY is of infinite length and the point P
lies near the centre of the conductor

b= g = 90

So, B =0 1141900 1 sing0e] = #0 &
Tr T r

Case 3 : When the linear conductor
is of infinite length and the point P
lies near the end Y or X

¢1 =900 aI‘ld ¢2 =OO.

So, B =0 1[4n90° +sin0°] = 0 L
A r A r

Note : = When point P lies on axial position of current carrying conductor then magnetic field at P

B=0

i
=

= The value of magnetic field induction at a point, on the centre of separation of two linear
parallel conductors carrying equal currents in the same direction is zero.
(6) Zero magnetic field : If in a symmetrical geometry, current enters from one end and exists from the

e
— ° —
0
—
SO
7 N

In all cases at centre B=0

other, then magnetic field at the centreis zero.

=
%
7 = N\
8
7 N
Concepts

7

/}
&

N
7

o
N
.
/
\
(@)
hN
PN
SN

@ If a current carrying circular loop (n = 1) is turned into a coil having n identical turns then magnetic field at the centre of the coil

becomes n* times the previous field i.e. B, jum) = N* Bigingio tum)

@ When a current carrying coil is suspended freely in earth's magnetic field, it's plane stays in East-West direction.

@ Magnetic field ( B)) produced by a moving charge q is given by

v << c (speed of light).

4z 13 Ar

I

r,
q 2 —v

E:&q(vxr):&q(vxf)

>— ; where v = velocity of charge and
v



@ If an electron is revolving in a circular path of radius r with speed v then magnetic field produced at the centre of circular path

B=to &
4z r
Examples |
Example: 1 Current flows due north in a horizontal transmission line. Magnetic field at a point P vertically above it directed
e P
a) North wards

(a)

(b) South wards N :

(c) Toward east Ws7 E / /
( \ 4

d) Towards west

Solution : (c) By using right hand thumb rule or any other rule which helps to determine the direction of magnetic field.

Example: 2 Magnetic field due to a current carrying loop or a coil at a distant axial point P is B; and at an equal distance

B
in it's plane is B, then =% is

2
1
(a) 2 (B 1 (c) 5 (d) None of these
Solution : (a) Current carrying coil behaves as a bar magnet as shown in figure.
We also knows for a bar magnet, if axial and equatorial distance are T Q*B,
same then B, = 2B,
B
Hence, in this equation —- = 2 ---48
BZ 1 1
Example: 3 Find the position of point from wire 'B' where net magnetic field is zero due to following current distribution
(@) 4cm
30 B
(b) —=em G S &
5i 2i
12 6cm
() =cm
7
(d) 2cm
Solution : (c) Suppose P is the point between the conductors where net magnetic field is zero.

So at P |Magnetic field due to conductor 1| = |Magnetic field due to conductor 2|

. , 5 9i
Ar i 4z (6-x) x 6-x 7 /
s T
Hence position from B = 6 — 30 = Ecm ’
7 7 1 ‘ 6cm ‘2
xcm (6-x)




Example: 4

Solution : (a)

Example: 5

Solution : (c)

Example: 6

Solution : (c)

Find out the magnitude of the magnetic field at point P due to following current distribution

Hoia
(a)
J
. 2
ia
(b) £
ar
ia
(c) ”Lz
2nr
d 2y021(1
ar
Net magnetic field at P, B, = 2B sin@; where B = magnetic field due to one wire at P = /1_0.&
Tor
and sing =2 - B, =2xﬂ—0.&xg=ﬂolza.
r dr r r g

What will be the resultant magnetic field at origin due to four infinite length wires. If each wire produces
magnetic field 'B' at origin
(@) 4B

(b) V2B

(c) 2J2B
(d) Zero

. 1
B, =B, =By =B, = 2‘—0.& = B. So net magnetic field at origin O i H 2

T X 1”
Bnet = \/(Bl + BZ)Z + (BZ + B4)2 _____ H’_'L

- J(2B)? + (2B)? = 2./2B

Two parallel, long wires carry currents i; and iy with i; > i;. When the currents are in the same direction, the

magnetic field at a point midway between the wires is 10 uT. If the direction of i, is reversed, the field

(@) 4 (b) 3 (c) 2 . I (d) 1 T
I )
Initially when wires carry currents in the same direction as shown.

becomes 30 uT. The ratio i; /iy is

(0]
Magpnetic field at mid point O due to wires 1 and 2 are respectively | [222-=; SR
X
B, =40 Z1 g and B,=t0 %2 g
Ar x Ar x 1 2
. g Ho 2, .
Hence net magnetic fieldat O B, = ~—x—(i; — i)
dr x
6 My 2, . . n -
= 10x107° ="—~.=(i; —iy) .. (i)
4z x ilI liz
If the direction of i, is reversed then 10
B, =0 21 g and B, = H0 Z2 x <
dr x T X
1 2




Example: 7

Solution : (a)

Example: 8

Solution : (c)

Example: 9

Solution : (b)

So B ”_0.2(,'1 +iy) = 30x107° :&.z(il +ig) e (ii)
Ar x 4

T X

net =

L L L 0 i i 2
Dividing equation (ii) by (i) 1—2 = 3 = i ==
17 — 1y 1 Iy 1
A wire of fixed length is turned to form a coil of one turn. It is again turned to form a coil of three turns. If in
both cases same amount of current is passed, then the ratio of the intensities of magnetic field produced at the

centre of a coil will be [MP PMT 2002]
(@) 9 times of first case (b) % times of first case (c) 3 times of first case (d) % times of first case
Magnetic field at the centre of n turn coil carrying currenti B = Z—O@ ...... (i)

T or
For single turn n =1 B= Z—Oz—m ..... (ii)

T r

If the same wire is turn again to form a coil of three turns i.e. n = 3 and radius of each turn r'= %

Ho 273) = B=9xt 21 (i)

So new magnetic field at centre B'=

7[ r' E. r ......
Comparing equation (ii) and (iii) gives B'= 9B .
A wire in the form of a square of side a carries a current i. Then the magnetic induction at the centre of the

square wire is (Magnetic permeability of free space = 1) [EAMCET 2001]
Hol .
a -
@) L2 |
(o) A2 ‘
a
0 22l
a
(d) Hol
V2ma i
=
Magnetic field due to one side of the square at centre O A
i N -
to 2isin45° to 2421 a5
Bl = - e : Bl = - . 450&//, \\\
4z al2 4z a
221 A,
Hence magnetic field at centre due to all side B,,, = 4B; = #o(2V21) (_(_(,/2 -
ma

— g —>
The ratio of the magnetic field at the centre of a current carrying circular wire and the magnetic field at the
centre of a square coil made from the same length of wire will be

(@) —= (b) (c) P

Circular coil Square coil

LengthL =27r Length L = 4a




. 2. . .
Magpnetic field Bzﬂ—O.Z—m:#—O.LI” : B:ﬂ—o_zﬁl B:ﬂ—o_8 2i
Az r Az r Az a 4z a

2
circular _ 7

Bsquare 8\/5
Example: 10  Find magnetic field at centre O in each of the following figure

(i) (ii)

Hence

(i)

(0]
@ 2o (a) @ i1 _1)g
r 4\
(b) £2e (b) b Hif1, 1)y
2r 4\
) Hlg (c) #o W 2 _ 2 (c) Ho! 1 1l
4r 4\
(d) /;—0’ ® @ Zero (d) Zero
r
Solution : (i) (c) Magnetic field at O dueto parts 1 and 3, B; = B; =0 2)

While due to part (2) B, = Z—O.E ;
Tor

.. Net magpnetic field at centre O,

B, = By + B, + By =Z—i.”7’® = B, =22®
(i)  (b)B, =By =0
B, - Lo 7i
471' rl
B, =22 e
472' r2

So B,, =By +B, = ”—O.m{l+lj ®
472' r1 r2

(i) (a) By =Bs =0

B, =% 7l
471' rl
Mo 7i

B4=4—0-— As [By | >| By |
T Ty

So B,y =By =By = By =%(l_l]®
non

Example: 11 Find magpnetic field at centre O in each of each of the following figure



Moving Charge and Magnetism ( Magnetic effects of Current Part 1)

(i) (ii) (iii)

() Holg @) Xl 9 @ 22 e
2r 2 r 2r r
b) #e (b) ﬂ—ol.i(n+2)® (b) ﬂ—ol-ﬁ(ﬂ—l)@)
2r Az r ar r
(c) % ® (©) Z—O’ ® (c) Zero
r r
() % ® (d) Z_O’ ® (d) Infinite
r r
Solution: (i) (d) Byusing B= 20 CZ=01 gty @r-r/2i_ 3k g
1y r 1y r 8r
(ii) (b) Magnetic field at centre O due to section 1, 2 and 3 are respectively
_Ho 711
T Axr
B, =0 1o
ST 4ny

= B, =B; +B, + B3 =Z—;%(7r+2)@

(iii) (b) The given figure is equivalent to following figure, magnetic field at O due to long wire (part 1)

B, = Ho 21 g
4r r .
2ri 1
Due to circular coil By = o 271 2
Tor

Hence net magnetic field at O

2i
B,,et=32-31_2‘—°—’( 7-1)® ——

1
Example: 12  The field B at the centre of a circular coil of radius r is # times that due to a long straight wire at a distance r
from it, for equal currents here shows three cases; in all cases the circular part has radius r and straight ones
are infinitely long. For same current the field B is the centre P in cases 1, 2, 3 has the ratio [CPMT 1989]




Solution : (a)

Example: 13

Solution : (d)

Example: 14

1) (2) (3)

T 3x

() —=:i=:—

22 4
Casel: B, -t g

ar r
Ho 1
Bg="—.-0

B any

Mo i

Be =—.—

€ ar'r

So net magnetic field at the centre of case 1

B, =Bz —-(B, +B.) = B, :Z’—;? ..... (i)

Case 2 : As we discussed before magnetic field at the centre O in this case (B)

B,="g . (ii)
ar r
Case3: B, =0 (A) ¢
B, - Mol @7 —a12) o 1G 37 g
4z r 4z 2r
Mo i
B =—-0©
€ 4z
So net magnetic field at the centre of case 3
B, — X0 137 g ....{iii)
4z r\ 2

From equation (i), (i) and (iii) B; : By : B3 =7 ® : 7®: (%—1) ®=--ZL.%. [B—E—lJ

Two infinite length wires carries currents 8A and 6A respectively and placed along X and Y-axis. Magnetic field
at a point P (0,0,d)m will be

7 10 14 5
(a) fHo (b) YHo () 1%Ho (d) SHo
d d d d
Magnetic field at P
Uy 2(8)

Due towire1l, B; =-—.——

4z d
and due to wire 2, B, :“_O_M
47 d
2 2
16 Mo 12 Y7, 2 5u
. B =.BZy+BZ - [[Ho 10] [[Ho 12} _Ho 2 q19-2Ho
net 1 2 \/(4” d 47 d 4;;de _ﬂ-d

An equilateral triangle of side 'a' carries a current i then find out the magnetic field at point P which is vertex of triangle



Solution : (b)

Example: 15

Solution : (d)

Example: 16

Solution : (b)

Example: 17

Solution : (b)

Example: 18

(@) Mol

®
2\/§7za
b o
(b) 2 3m
(C) 2\/§/loi®
ma
(d) Zero

As shown in the following figure magnetic field at P due to side 1 and side 2 is zero.

Magpnetic field at P is only due to side 3,

which is By =Z—O.%@
T a
2

N
4z \[3a 2437
A battery is connected between two points A and B on the circumference of a uniform conducting ring of

radius r and resistance R. One of the arcs AB of the ring subtends an angle @ at the centre. The value of, the
magnetic induction at the centre due to the current in the ring is [IT-JEE 1995]

(a) Proportional to 2(180° - 8)
(c) Zero, only if 8 =180°

Directions of/cutrents in two parts are different, so directions of magnetic fields due to these currents are
different.

Also applying Ohm's law across AB

(b) Inversely proportional to r

(d) Zero for all values of @

ilRl = i2R2 = illl = i212 (l)

By _ il
"B gy
Hence, two field are equal but of opposite direction. So, resultant magnetic induction at the centre is zero and
is independent of 4.

A1s031=2‘_;x’;_’21 and BZ=Z_;X’%; ~1 [Using (i)]

The earth’s magnetic induction at a certain point is 7x10° Wb/ m? . This is to be annulled by the magnetic

induction at the centre of a circular conducting loop of radius 5 cm. The required current in the loop is
[MP PET 1999; AIIMS 2000]

(a) 0.56 A (b) 5.6 A (c) 0.28A (d) 2.8A
According to the question, at centre of coil B = By = H_o.@ =By
Tor
= 1077 x 27”2 =7x10"° = i=5.6 amp.
(bx17°)

A particle carrying a charge equal to 100 times the charge on an electron is rotating per second in a circular
path of radius 0.8 metre. The value of the magnetic field produced at the centre will be (x4, — permeability for
vacuum) [CPMT 1986]
1077
(@)
Ho
Magpnetic field at the centre of orbit due to revolution of charge.
gt 2y
4z r
So, B_Ho 27 x (100e x 1)
4z 0.8

Ratio of magnetic field at the centre of a current carrying coil of radius R and at a distance of 3R on its axis is

(b) 1077 g, (c) 107 g, (d) 107 g,

; where v = frequency of revolution of charge

= B=10"y,.



Solution : (a)

Example: 19

Solution : (b)

Example: 20

Solution : (c)

Example: 21

Solution : (b)

(a) 10410 (b) 20410 (c) 2410 (d) 10

Bcentre _ (10)3/2 _ 10@
B

axis

2

B 2 3/2
Byusingée—”"ez 1+— ; wherex=3Randr=R =
r

axis

A circular current carrying coil has a radius R. The distance from the centre of the coil on the axis where the

magnetic induction will be %th to its value at the centre of the coil, is [MP PMT 1997]
@) & (b) RV3 (©) 23R @) 2R
V3 V3
B 2 3/2 1
By using Bce—”"e = (1 + x—zJ , givenr =Rand B, = chentm
axis r

0 \3/2 o\1/2)3 9 \1/2 0
:>8=(1+;—2J = 2)? = (1+;—2J :2:(“;—2} :>4=1+%:>X=\/§R

An infinitely long conductor PQR is bent to form a right angle as shown. A current [ flows through PQR. The
magnetic field due to this current at the point M is H;. Now, another infinitely long straight conductor QS is

connected at Q so that the current is % in QR as well as in QS, the current in PQ remaining unchanged. The

magnetic field at M is now Hy. The ratio H; / Hy is given by [IIT-JEE (Screening) 1999]
1

a pa—

(a) >

(b) 1
2

C —

(c) 3

(d) 2

Magpnetic field at any point lying on the current carrying conductor is zero®

Here H; = magnetic field at M due to current in PQ

H, = magnetic field at M due to R + due to QS + due to PQ = 0+%+H1 :%Hl
H _2
H, 3

Figure shows a square loop ABCD with edge length a. The resistance of the wire ABC is r and that of ADC is
2r. The value of magnetic field at the centre of the loop assuming uniform wire is

(o) Y240 g
3ra

(b) M@
3ra

o Y2uoi g
wa

) Y2t g
wa

According to question resistance of wire ADC is twice that of wire ABC. Hence current flows through ADC is

half that of ABC ie. 2 =1 Also i) +iy =i = i) =2 and iy = -
2 3 3



Ho 211 Sin450 ® _lu_o 2'\/511

Magpnetic field at centre O due to wire AB and BC (part 1 and 2) By = ——. = . ®
4 al/?2 4r a
242
and magnetic field at centre O due to wires AD and DC (i.e. part 3and 4) Bs = B, = Z—O \/—12 O]
7 a

AISO il = 2i2. SO (Bl = Bz) > (BB = B4)

Hence net magnetic field at centre O " B 2
B, =(B; +By) (B3 + By) A 4 C
2 i = o =
(3] 3y o T N
_oyMo - \3) Mo 3) _to 4\/5’(2_1)@):\/5#’01@ (3) @

4r a 4r’ a 4z 3a 3rza D



Tricky example: 1

Figure shows a straight wire of length I current i. The magnitude of magnetic field produced by the
current at point P is I

--------------- e P
i
1
(@) Y22l (b) L0t 0 Y20l @ -
P 4 87 22
Solution: (c) The given situation can be redrawn as follow.

As we know the general formula for finding the magnetic field due to a finite length wire

B= 'u—o.i(sin¢1 + sin ¢y)
Tr

Here ¢, = 0°, ¢ = 45°

" B:‘u—o.i(sinO0 +sin45°)=’u—0.#. = B= ﬁﬂol !
4z r 4z \J21 8

Tricky example: 2

A cellis connected betweenithe points A and C of .a circular conductor ABCD-ef centre:'Q' with angle
AOC = 60°, If B; and B are the magnitudes of the magneticfields at O due to the currents in ABC

B
and ADC respectively, the ratio B—l is
2
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(a) 0.2
(b) 6
(c) 1
(d) 5
Solution: (c) B = Ho ﬂ
Az r
= B x @i
B, _6_1 ih
B, 0, i
Al ;—Il:e—z Hence =L ==
ipb L 6 2



