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MAGNETIC EFFECT OF CURRENT AND MAGNETISM

RACE # 01

1. Magnetic field at P due to given structure is :- | 4. An infinitely long straight conductor is bent
into the shape as shown in the figure. It carries
X a current of { ampere and the radius of the
R ( j circular loop is r metre. Then the magnetic
5 f R induction at its centre will be
R ‘(@v
op r
0 (47'[ 2R 2) 41 SR i\ Z__
u, | 510 u, ) 210
o (5% o (3R ! !
(1) 2—m(n+l) 2) 2—m(n—l)
2.  The magnetic induction at the point O, if the
wire carries a current i, is :- (3) Zero (4) Infinite
S. The magnetic induction at a point P which is
distant 4 cm from a long current carrying wire
is 107* Tesla. Magnetic induction at a distance
12 ¢m from the same current carrying wire
would be
g (1) 3.33 x 10 Tesla (2) 1.11 x 10 Tesla
TS VIS (3) 3 x 1073 Tesla (4) 9x1072 Tesla
M SR @ 5 R o ,
n 6. Two concentric circular coils of ten turns each
Moi(ﬂz +4)"? Moi(ﬁz +4) are situated in the same plane. Their radii are
3) 47R ) 47R 20 and 40 cm and they carry respectively 0.2
3.  The magnetic field at the point O of a loop with and 0.3 ampere current in opposite direction.
current i, whose shape is illustrated below is :- The magnetic field in weber/m* at the centre is
35 Ho
ey 7 Ho 2) 30
7 5
A3) 30 Ho @) el
7. A cell is connected between two points of a
. NG uniformly thick circular conductor. The
(1) M{3_n+_2} magnetic field at the centre of the loop will be
4nl2a b (Here i, and i, are the currents flowing in the
wi [ 2 two parts of the circular conductor of radius
(2) ﬁ[g“Lb} ‘a’> And p, has the usual meaning)
) H_oi[gl} (1) Zero @ 22(i, i)
2n*la b 2a
i1 1 3) Bog +i 4 Hoi +i
@ Bl L L @ Ei+n) @ B
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A non-planar loop of conducting wire carrying
a current / is placed as shown in the figure.
Each of the straight sections of the loop is of
length 2a. The magnetic field due to this loop
at the point P (a,0,a) points in the direction

" %(_3“2) @ %(_3“24)

A

(3) \/,(1+J+k) 4) %(IHA()

PHYSICS

ANSWER KEY

Que.

1 2 3 4 5 6 7 8

Ans

3 3 1 2 1 4 1 4
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MAGNETIC EFFECT OF CURRENT AND MAGNETISM RACE # 02
1. A current i ampere flows along the inner | 4. Figure shows the cross-sectional view of the
conductor of long coaxial cable and returns hollow cylindrical conductor with inner radius
along the f)u'Fer copductor of the cabl§, then ‘R’ and outer radius ‘2R’, cylinder carrying
the magnetic induction at any point outside the . . . .
. .. uniformly distributed current along it’s axis.
conductor at a distance r metre from the axis is
The magnetic induction at point ‘P’ at a
(1) o (2) Zero
R
distance 3—from the axis of the cylinder will
3 Lo @ b i
2nr 2r be
2. There are 50 turns of a wire in every cm length
of a long solenoid. If 4 ampere current is
flowing in the solenoid, the approximate value R
of magnetic field along its axis at an internal IR ; ‘\\;R/z
point and at one end will be respectively S
(1) 12.6 x 107 Weber/m?, 6.3 x 10~ Weber/m?
5.0
(2) 12.6 x 10 Weber/m?, 25.1 x 10~ Weber/m? (1) Zero (2) %
(3) 25.1 x 102 Weber/m?, 12.6 x 10~ Weber/m? T ,
Hol Sy
(@) 25.1 x 10-° Weber/m?, 12.6 x 10-° Weber/m? ) 18R @) 36zR
3. The current in the windings on a toroid is 2.0A. | 5. A long straight wire carries a current. Can
There are 400 turns and the mean Ampere's circuital law be used to find magnetic
01rcum.ferent1a'1 length is 406",1‘ If the 1n§1.de field on a loop that doesn't enclose the wire :-
magnetic field is 1.07, the relative permeability
is near to :- (1) Yes, if loop is circular
(1) 100 (2) 200 (3) 300 (4) 400 (2) Yes, if loop is rectangular
(3) Yes, if loop is of irregular shape
(4) No
ANSWER KEY
Que. 1 4 5
Ans | 2 4 4 4
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MAGNETIC EFFECT OF CURRENT AND MAGNETISM

RACE # 03

1. A proton (mass m and charge +e) and an | 5. A beam of well collimated cathode rays
a—particle (mass 4m and charge +2e¢) are travelling with a speed of 5x10°ms™ enter a
projected with th«.3 same klnetlc. enf.:rgy at rlght region of mutually perpendicular electric and
angles to the uniform magnetic field. Which L .

. . magnetic fields and emerge undeviated from
one of the following statements will be true ) ) )
this region. If | B|=0.02T , the magnitude of the
(1) The «-particle will be bent in a circular o .
. . electric field is
path with a small radius that for the proton
(2) The radius of the path of the «-particle (1) 10° Vm™
will be greater than that of the proton (2) 2.5x10° Vil
(3) The «-particle and the proton will be bent
in a circular path with the same radius (3) 1.25x10° Vm™
(4) The o-particle and the proton will go (4) 2x10° Um™
through the field in a straight line
. ) ) 6. Two ions having masses in the ratio 1 : 1 and
2. An electron is moving with a speed of . ) .
charges 1 : 2 are projected into uniform
3 . . .
10" m/sec perpendicular to a uniform magnetic magnetic field perpendicular to the field with
field of intensity B. Suddenly intensity of the speeds in the ratio 2 : 3. The ratio of the radii
magnetic field is reduced to B/2. The radius of of circular paths along which the two particles
the path becomes from the original value of r move is
(1) No change (1)4:3 2)2:3
(2) Reduces to r/ 2 3)3:1 @1:4
(3) Increases to 2r 7. 3 A of current is flowing in a linear conductor
(4) Stops moving having a length of 40 c¢m. The conductor is
3. A proton and an o -particle enter a uniform placed in a magnetic field of str.ength 50_0 ga'uss
D . ) and makes an angle of 30° with the direction
magnetic field perpendicularly with the same . . )
of the field. It experiences a force of magnitude
speed. If proton takes 25 u sec to make 5
4 2
revolutions, then the periodic time for the (1) 3x 10" N (2)3x10°N
a —particle would be (3)3x 102N 4)3x10*N
(1) 50 u sec (2) 25 u sec 8. Three long, straight and parallel wires carrying
(3) 10 u sec (4)5 u sec currents are arranged as shown in the figure.
The wi hich i t of 5.
4. If a particle of charge 10-'> C moving along _ e wire C whic .carrles .a current of 5.0 amp
is so placed that it experiences no force. The
L . . . <
the ;- direction with a velocity 10°m/s distance of wire C from wire D is then
experiences a force of 107" N in g- direction
due to magnetic field, then the minimum w? W Q7
magnetic field is 154 54 104
(1) 6.25 x 10° T in z- direction
< x <=(15-%)
(2) 105 T in z- direction K Bem N
(3) 6.25 x 1072 T in z- direction
(1)9 cm (2) 7 cm
(4) 103 T in z- direction
3)5cm 4) 3 cm
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PHYSICS

9. Same current i = 2A is flowing in a wire frame | 13. If a charged particle goes unaccelerated in a
as shown in figure. The frame is a combination region containing electric and magnetic fields,
of two equilateral triangles ACD and CDE of then :-
side 1m. It is placed in uniform magnetic field (1) E must be perpendicular to B
B = 4T acting perpendicular to the plane of (2) V. must be perpendicular to E
frame. The magnitude of magnetic force acting (3) V must be perpendicular to B
on the frame is (4) E must be equal to vB

14. In a cyclotron, if a deuteron can gain an energy
4 of 40 MeV, then a proton can gain an energy of :-
7N (1) 40 MeV (2) 80 MeV
C D
x % A\ A X (3) 20 MeV (4) 160 MeV
X X X X X /X X X
15. A particle with a specific charge's' is fired with
£ a speed v towards a wall at a distance d,
perpendicular to the wall. What minimum
(1)24N (2 Zero ()16 N (4) 8N magnetic field must exist in this region for the
) ) ) ) ) particle not to hit the wall :-
10. A charged particle is whirled in a horizontal
. . L v 2v
circle on a frictionless table by attaching it to a (D ] ) o
S S
string fixed at one point. If a magnetic field is v v
switched on in the vertical direction, the tension 3) ﬁ “4) m
in the string :- 16. A particle of charge per unit mass a is projected
(1) Will increase o ) . )
(2) Will decrease from origin with a velocity v =v i in a uniform
(3) Will remain the same magnetic field B = —Bof<. If the particle passes
(4) May increase or decrease " h (0 0 th _ |
t t to :-

11. An electron accelerated through a potential rough (0, y, 0) then y is equal to
difference V enters a uniform transverse 2v, v,
magnetic field and experiences a force F. If the (D _Booc 2) B,a
accelerating potential is increased to 2V, the
electron in the same magnetic field will 2v, v,
experience a force :- (3 B, (4)_B00L

F
(D F ) 9 17. A charged particle enters in a magnetic field at
right angles to the magnetic field. The field
(3) V2F 4) 2 F ST e e .
exists for a length equal to 1.5 times the radius

12. A proton is projected with a velocity 107 mvs, at right of circular path of the particle. The particle will
angles to a uniform magnetic field of induction 100 be deviated from its path by :-
mT. The time (in second) taken by the proton to

o .2
traverse 90° arc is (m = 1.65 x 107%” kg and (1) 90 (2) sin (Ej
q,=16x10C) - (3) 30° (4) 180°
(1) 0.81 x 1077 (2) 1.62 x 1077
(3) 2.43 x 1077 (4) 3.24 x 1077
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18. A particle of mass m and charge ¢ moving with | 21.  The magnetic field existing in a region is given
: qB/ . _ .
velocity v < F enters region-1I normal to the by B=B, (1 +%)k . A square loop of edge /
bour?dary as show.n H.l the figure. R.eglon—II has and carrying a current 1, is placed with its edge
a uniform magnetic field B perpendicular to the parallel to the x-y axes. Find the magnitude of
plane of paper. The particle will :- the net magnetic force experienced by the square
Region-1I loop :-
Region-I | x x x| Region-III 1
X XX D EiBof (2) Zero (3)iBy¢  (4) 2iBy/
X X X
o x 22. To make the magnetic field radial in a moving
o — coil galvanometer :-
D E 0 I (1) The number of turns in the coil is increased
(1) Enter the reglon—. (2) Magnet is taken in the form of horse-shoe
(2) Not enter the region-III C g
3 C i oul o on1l (3) Poles are cylindrically cut
(4) Momp etedc;]rcu a; r.nOtIOI_l mn IrIeglon— (4) Coil is wound on aluminium frame
(4) Move undeflected in region- 23. In the given figure, the loop is fixed but straight
19. A small circular flexible loop of wire of radius wire can move.
R carries a current . It is placed in a uniform The straight wire will :-
magnetic field B. The tension in the loop will (1) Remain stationary A
L
be doubled, if :- (2) Move towards the loop
(1) I is doubled (2) B is doubled (3) Move away from the loop
(3) R is doubled (4) All of these (4) Rotate about the axis
20. A wire carrying a current i is placed in a uniform | 24 If two s‘Fralght current carrying wires are l'<ept
magnetic field 'B'. This wire is in the form of the perpendicular to each other almost touching,
then the wires :-
X
curve y = a sin [—j 0 £ x < 2L. Force acting (1) Auract each other
L (2) Repel each other
on the wire is :- (3) Remain stationary
(4) Finally become parallel to each other
e XXX XX 25. Suppose an isolated north pole is kept at the
: i i : i i : : : centre of a circular loop carrying a electric
x |[x X x x x x current i. The magnetic field due to the north
X XN x x 2k x pole at a point on the periphery of the wire is
XO X X X X X X X . .
R MX N B. The radius of the loop is a. The force on the
wire is :-
BL (1) Nearly 2 w a i B perpendicular to the plane
(1) — (2) iBL= of loop
.n (2) 2 mai B perpendicular to the plane of loop
(3) 2iBL (4) Zero (3) m a i B along the axis of the loop
(4) Zero
ANSWER KEY
Que.| 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
Ans | 3 3 3 4 1 1 3 1 1 4 3 2 1,2 2 1
Que.| 16 ( 17 | 18 [ 19 | 20 | 21 | 22 | 23 | 24 | 25
Ans 4 2 4 3 3 3 2 4 2
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|MAGNETIC EFFECT OF CURRENT AND MAGNETISM

RACE# 0

1.  The magnetic moment of a current carrying | 7.  Current i is carried in a wire of length L. If the
loop is 2.1x10* ampxm?. The magnetic field wire is turned into a circular coil, the maximum
at a point on its axis at a distance of 14 is magnitude of torque in a given magnetic field
(1) 4.2x102 weber/m?> (2) 4.2x10°° weber/ m? B will be

LiB® Li°B LzzB LFB
(3) 4.2x10* weber/m?> (4) 4.2x107° weber/m? (D 2 2 2 G4 @
2. In a hydrogen atom, an electron moves in a 8. A current carrying loop is placed in a umform
] ] ) 711 magnetic field in four different orientations,
circular orbit of radius 52x10""m and LII, III & IV arrange them in the decreasing
produces a magnetic induction of 12.56 T at order of potential Energy
its nucleus. The current produced by the motion )
of the electron will be (Given I i B
o =4z x107 Wb/ A—m)
(1) 6.53x10° ampere  (2) 13.25x107'° ampere — 3B
IL l
(3) 9.6x10° ampere (4) 1.04x1072 ampere n

3. The earth’s magnetic induction at a certain point n N
iS 7x10°Wh/m?2. This is to be annulled by the II1. N\ B Iv. B
magnetic induction at the centre of a circular D110 IrI] v N I T1 SIS IV
conducting loop of radius 5 c¢m. The required (H1>I>1> @ 1> 1>t >
current in the loop is BG)I>Iv>1I>11 @G@HU>IV>I>1
(1)0.56 A (2)5.6 A 9. A rigid circular loop of radius R and mass m
(3) 0.28 A 4)28 A lies in the x-y plane on a flat table and has a

4.  Two wires of same length are shaped into a current i flowing in it. At this particular place
square and a circle. If they carry same current, the earth's magnetic field is B=B_i+B k. The
ratio of the magnetic moment is value of i, so that the loop starts tilting is :-
M2z @2 @B)r:d Dbz mg mg

S. A circular coil of radius 4 cm has 50 turns. In (1) nRy/B: +B; @) nRB_
this coil a current of 2 A is flowing. It is placed mg mg

3 4
in a magnetic field of 0.1 weber/m*. The ©) nRB, @ R B,B,
amount of work done in rotating it through 10. Surface charge density on a ring of radius a
180° from its stable equilibrium position will be an.d widthdis o as shown. in the flgufe. It rotates
with frequency f about its own axis. Assume
(1) o.1J 2)02J .
that the charge is only on outer surface. The
(3) 047 4087 magnetic field induction at centre is (Assume
6. In order to increase the sensitivity of a moving that d << a) :-
CfllTialvanome;er,f (.)ne should decrease <||I|||||"""""""||||I||» ]
(1) The strength of its magnet '"“"""IIIIIIII||||||““I' I
(2) The torsional constant of its suspension
. . (D np,fod )y, fod
(3) The number of turns in its coil 5
T
(4) The area of its coil B3)2npfod 4) ﬂfﬁd
0
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11. Two short bar magnets of magnetic moments | 15. A magnetising field of 1600 Am™' produces a
‘M’ each are arranged at the opposite corners magnetic flux 2.4 x 107 weber in an iron bar
of a square of side ‘d’, such that their centres of cross-sectional area 0.2 cm? The
coincide with the corners and their axes are tibilitv of the i b i1l be -

llel to one side of the square. If the like SusCeptibTLy Of Hhe 1on bar Wit be -
para : 1€ square. . (1) 1788 (2) 1192 (3) 596  (4) 298
poles are in the same direction, the magnetic ] ) o
induction at any of the other corners of the 16. Magnetostatic screening or shielding can be
square is :- created by :-
M (1) Super conductor (2) Soft iron ring
) ——= (2) - (3) - @) Bo — (3) Both (1) & (2) (4) Neither (1) nor (2)
4 d w d 2 d 2n d . . L .
17. The angle of dip on a given meridian, making
12. A bar magnet of magnetic moment 2 Am? is free o . Ce
bout a vertical axis passine through an angle 30° with the magnetic meridian is
FO rotate abou . P £ . £ equal to 30°. The true angle of dip at the given
its centre. If magnet is released from rest in east point is -
west position, then kinetic energy of magnet as ' ]
it takes north-south position is (horizontal (1) tan”' (Ej (2) tan"l(Z)
component of earth's magnetic field is 25 uT):-
af 1
(1) 125 W (2) 200 W 3) 25 W (4) 50 W (3) tan”' (V2] (4) tan 1($j

13. At a place horizontal and vertical components | 18. If angle of dip on two perpendicular meridians

of earth's magnetic field are as follows are 30° and 45°, then the true angle of dip is

B, = 1 G 10° west of north (none (?f the fgi.ven meridians coincide with

magnetic meridian)
By, =1 G vertically downward 1
_ o . (1) tan == (2) tan™'2
Then dip angle and declination are respectively :-
-1

(1) 0°, 10° W (2) 45°, 10° E 3) tan"'\2 (4) tan
(3) 45°, 10° W (4) 10° W, 45°

14. If declination at a place is known to be 15° E
and a compass needle points as shown, then
geographic north is represented by the direction
numbered :-

2 1
15°]15°
3 75°A|A75° 4
(H 1 (22 (3)3 “4) 4
ANSWER KEY

Que.| 1 3 4 5 6 7 9 10 11 12 13 14 15
Ans 1 3 2 3 3 2 1 1 2

Que.| 16 17 18

Ans 3 1 1
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PHYSICS

hllagnetic effect of current and Magnetism : RACE # 01 SOLUTION
I 1 1 I
T v 2 PR VI ST L
T T . _2nr = BZ n = Bz 4
5 B . . 5 MOI(_A-)
. ue to straight wire portion = 2X 4R J = B, =3.33x107 Tesla
il 6. Two coils carrying current in opposite direction,
B due to semicircle = ﬁ(_k) hence net magnetic field at centre will be
difference of the two fields.
= H_OI i+1 = HOI TCZ +4 le
Net™ 4R \ 4mR
_uN[y ) _10m[02_03] 5
3. B;=B,=0 Bra =5 {rl rJ 2 [02 04} gt
B - B Wol . 450 7. Magnetic field at the centre of a circuit loop
27 73 4q sin 45°® will be zero, if wire is uniform.
M3 8. The magnetic field at P(a,0,a) due to the loop
Hol
& By = X[Z} ® is equal to the vector sum of the magnetic fields
produced by loops ABCDA and AFEBA as
B, =B, +B;+B; : !
shown in the figure.
i 3% ® Magnetic field due to loop ABCDA will be along
Bye= 2\/5 nb 8a i and due to loop AFEBA, along . Magnitude
4.  The given shape is equivalent to the following of magnetic field due to both the loops will be
diagram equal.
The field at ¢ due to straight part of conductor Therefore, direction of resultant magnetic field
. I A a
is B, = ;:tr ®. The field at o due to circular at P will be %(i +k)
o ol
coilis B, =—®. B,>B,
2r
i/ 2 ;
o )T
4
=
i 1
I
ie B=B,-B, =t (n-1)
r
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hllagnetlc effect of current and Magnetism : RACE # 02 SOLUTION

1.  The respective figure is shown below Magnetic
field at P due to inner and outer conductors are
equal and opposite. Hence net magnetic field

at P will be zero.

2. The magnetic field in the solenoid along its axis

(i) At an internal point = pu,ni
=47 x107" x5000 x4 = 25.1x10> Wb / m*
(Here n = 50 turns / cm = 5000 turns / m)

(i1) At one end

1 woni - 25.1x107
Bund = 5B = 07 =T =126x10°Wb/m?

B= Kokt Ni —~1=

2nr

4rx107 xp, x400x2

= u, = 400(appx.)

0.4

; 2 2
. ol [ 77 —a
By using B:%[bz—azj
3R
here r=="o a=R, p=2R
7)o~
B- Hol 2 _ S

2

3R

2

JX 2R -R® [ 36zR
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hllagnetlc effect of current and Magnetism : RACE # 03 SOLUTION
[omK Jm 11. Foecv & vo JV, .
1. = ie.rc—
qB q N
Here kinetic energy K and B are same. . EZ_V:L so Fy= 3 F= 2F
E J2v 2
o N o N 29,
ooJm, 9 fam, 4, T 1(2mm
12. T'=,=,1"5
1 n_B —Z =7, = B —L _xr !
2 "B B ° B =2 27
- T 1.65x10 L62 % 107
2 = -19 -3 = L.02 X
3.  Time period of proton T, =?5=5/15€C 2 1.6x107"x100x10
By using 13. Here Fnel=6:>q]::+q(?/x]§)=0
2zm T, _my 9 My 9 Do
T= B :T—mpxqa—mpxqu = E=Bxv
= T,=2T,=10u sec. Therefore ELB and E L7 .
4. F-quBsing = B=— q’Br’
) —deesin qusin® 14. Energy in cyclotron E =
2m
By = (when 6 = 90°)
min qu when = i 5_ & 2 &
F 107 s B om - E, \g,/ \m,
"B =—=—5—=5=10" Tesla in

qu 1072x10°

F ton & deutro = =1 =2
5 direction. or proton & deutron q, = g,= €, m; = 1 amu, m,=

) E, 2
5. Using eE = evB amu so E_l:T = E, = 2E, = 80 MeV
2

= E=vB=5x10°x0.02=10°Vm™ _ _
15. For the charge particle not to hit the wall
mv_ . mu Qg 1><2 2 4

r=——=— L =21 x4 — = —
6. gB m2v2><q1 1><3 1 3 d=R

7. F = Bilsin d mv B mv v
>d= 45 = ER
B d ¢
=500><10’4><3><(4O><10’2)><%:3><10’2N 4 4 ad
v
8. For no force on wire C, force on wire C due to so B = _d
S

wire D= force on wire C due to wire B
:&XZXISXSI Ho 2x5x10

16. From the diagram

Ho (EXOX T
4z x 0 an (15-x) *l = x=9m. 030 4
9. Feap = Fep = Feep X B,
- Net force on frame _ 3f., | .
V(J
=321 @4) (F=ilB) y = 2R
=24 N
10. Magnetic force will be towards or away from 2mv
the centre depending upon the nature of charge y= gB,

and direction of magnetic field [® B or © B] o
0

or y= 4B,
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17. 1If d > R then the particle will deviate by 180° | 23.
After covering semicircle
B
18, given v< q_f ()Bduc to loop ®B]oop
m on wire
LAY L
qB soR </ m
so The particle will not enter in region III 25.  Force will be into the plane &
19. Tension generated in circular loop T = IBR F—iB Cf)df — B 0m). ®
20. |C[=2L
y
so F = iB |[| o
O X 2L>< .
F = 2iBL X< X ]
|>< x\>/ X
—xX—>
21. For wire 1 & 3
B is same & current is in opposite direction so
forces will cancel each other
N d
y ®B
3
4 4\2
Fe— © —>F,
x=0 i1 x=¢ X
Fy.=F,-F, & E+E=0
: l . 0
Fyee=1 By (1 + z) ¢ —-1B, (1+z)€
Fret = 21By¢ = iB /¢
Fre = 1By 1n +x direction
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hllagnetlc effect of current and Magnetism : RACE # 04

SOLUTION

1. Field at a point x from the centre of a current

carrying loop on the axis is

_ My 2M 107 x2x2.1x107%
471. x3 (10710)3

=42x1072 x10%° =4.2x102W /m?

5. B=Ho M _ i956 107 2EXL
ar r 52x10™
=i=1.04x10" A
Mol _p
3. 2mnr H
_ 7x0.05x107° _ 35 ~56 am
2x3.142x107 . amp

2x3.142

4. Suppose length of each wire is /.

2 2
Asquare = L = I_
4 16

) 1Y 2
Acirde = =n =
27 4r

. — /4 —>
-» Magnetic moment A

M =iA
- quuare — Asquare
Mcirde Acirde /
_P/16 _z
?/4r 4

5. The magnetic moment of current carrying loop
M = niA = ni(mr?)
Hence the work done in rotating it through
180°

W =MB(1-cos0) =2MB = 2(nizr?)B

=2x(50x2x3.14x16x107*)x0.1=0.1J

6.  Sensitivity = NAB

L
7. Tmax:NiAlexiX(ﬂTz)XB 2717':]—,:))‘:5

2 2.
T max = L B= LB
2r 4

8. U = -MBcos@ ; Where g = Angle between normal
to the plane of the coil and direction of
magnetic field.

Y4

Net torque on the loép must be Balance so
i (nR?) B = mg R
. _mg

=1=RB,
10. Q = o (2nad)

I[=Qf =0 (2r ad)f
Kol Hg G(Znad)f
2a 2a

B = =p,o n df

11.

BP=B1_B2= 2 o — e = e
H By M
where K=ﬁ - Bp = 4—:”1—3

12.  Apply COME LAW,

AKE = — AU
ke k= - [U; -U; ]
k,—0= U -U;

k; = — MB cos 90° — (-MB cos 0) =MB

B, 1
13. For dip angle tan 0 = B. 1 %° 0 = 45°
H

& angle of declination = 10°W of N
14. Geographic north will be 15° west of the needle

HS
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15. given
0 9 18. =9
H = 1600A m ,Bm:A 912300
= B, = u,(H+D) 0, =45°
S
= B, =y H(1+y) <
ol S
x B _y
= -1 =596
HoH
,  tan® tan O
17. tan0 = tan 0, = ..(1)
cos o cos QL
tan® = tan®' cosa
an30° 30° tan 0 tan 0 tan O
= tan cos = =
: cos(90—a) sina ~(2)
tanO:Lﬁ from equation (1) & (2)
\/g 2 cot291 + cot292 = cot?0
= cot?30 + cot’45 = cot?0
0=tan! 1 = coth =2
2
tanf = 1
= tanb = 5
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