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Q1. Two identical long conducting wires AOB and COD are placed at right angle to each other,
with one above other such that 'O'" is their common point for the two. The wires carry I; and
I, currents, respectively. Point P is lying at distance 'd' from 'O' along a direction
perpendicular to the plane containing the wires. The magnetic field at thecpaint 'P* will be :
Ho (11 Ho
(3)%(3) (b) = (I + I)
© ;=7 ~13) (d) 22 (IF + 13)22

Q2. Allstraight wires are very long. Both AB and CD are arcs of the same circle, both
subtending right angles at the centre O. Then'the magnetic field at O is :

OF (0) 12 V2
© 5= (d) (@ HD)

Q3. Along, straight wire-carries a-current along the Z-axis. One can find two points in the X-Y
plane such that
(a) the magnetic fields are equal
(b) the directions of the magnetic fields are the same
(c) the magnitudes of the magnetic fields are equal
(d) the field at one point is opposite to that at the other point

Q4.  Astraight wire carries a current. Assume that all free electrons in the conductor move with
the same drift velocity v. A and B are two observers on a straight line xy parallel to the
conductor. A is stationary, B moves along xy with a velocity v in the direction of the free
electrons. At any point outside wire
() A and B observe the same magnetic field
(b) A observes a magnetic field, B does not
(c) A and B observe magnetic fields of the same magnitude but opposite directions
(d) A and B do not observe any electric field

Q5.  Acurrent loop consists of two identical semicircular parts each of radius R, one lying in the
x-y plane and the other in x-z plane. If the current in the loop is i. The resultant magnetic field
due to the two semicircular parts at their common centre is
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A star shaped loop (with L = length of each section) carries current i. Magnetic field at the
centroid of the loop is

@ % 0) 5
© 2 (3-V3) () 2> (3 +3)

Consider three different square loops made of aluminium wires. Relative thicknesses of the
wires used to construct the loops are shown in the figure. Magnetic field

Loop 1 Loop 2 Loop 3

(a) At the centre of only loop Lis zefo
(b) At the centre of loops 1and?2 is'zero
(c) At the centre of allloops is'zero

(d) At the centre of loop 3 is directed up

Net magnetic field at the centre of the circle O due.te.a'current carrying loop as shown in
figure.is.(6 < 180°):

(@) zero

(b) perpendicular to paper inwards

(c) perpendicular to paper outwards

(d) is perpendicular to paper inwards if 6 < 90° and perpendicular to paper outwards if 90°< 0
<180°

A nonconducting disc of radius R is rotating about an axis passing through its centre and
perpendicular to its plane with an angular velocity «. Charge q is uniformly distributed over
its surface. The magnetic field at centre is:

Hoq® Hoqw Hoq® Hoq®
(@) g () 5rr ©) "o Qs
Same current i is flowing in three infinitely long wires along positive X, y and z directions.
The magnetic field at a point (0, 0, - a) would be:

(@ 4o, G =D OFAGS)
© =@~ (d) 2= @~ +k)
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Find the magnetic field at P due to the arrangement shown:
90"
id
pil

@5 (1-5)® (0) 52 ®
0Lt g 7 (1+5) @

Two long parallel wires are at a distance 2d apart. They carry steady equal currents flowing
out of the plane of the paper as shown. The variation of the magnetic field-B along the line

XX is given by:
JL
I

(@)
U

(€) (d)

.

Acoil having N turns Is wound:tightly in.the-form of a spiral with inner and outer radii a and
b.respectively. When a eutrent 1 passes-through the coil, the magnetic field at the centre is:

(a) uONI (b) ZuONI
uONI b 2;101 2
(C) 2(b— a) (d) 2(b—a) In a

Answer Key
Q1 d Q.2 c Q.3 bcd |Q.4 ad Q5 a
Q6 c Q.7 b,d Q8 c Q9 a Q.10 a
Q.11 a Q.12 b Q.13 ¢
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Written Solution

DPP- 1, Magnetic Field and Force : Biot Sevart
Law

By Physicsaholics Team



Q 1) Two identical long conducting wires AOB and COD are placed at right angle to

each other, with one above other such that 'O’ is their, pomt for the two. The

wires carry I, and I, currents, respectively. P0| % Istance 'd’ from 'O’
ng

along a direction perpendicular to the plane I{\)t Ires. The magnetic field
at the point 'P* will be




Q 2) All straight wires are very long. Both AB and @ of the same circle,
both subtending right angles at the centre O. Th etic field at O is :

Nt ?(&Q(x dus to Civelay ©i¥RA A , (@' A’




Q 3) Along, straight wire carries a current along the e can find two points

In the X-Y plane such that ‘b —@l% gavns diveish
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Q 4) A straight wire carries a current. Assume that all free electrons in the conductor
move with the same drift velocity v. A and B are two on a straight line xy

parallel to the conductor. A iIs stationary, B mov with a velocity v in the
direction of the free electrons. At any pomt 0
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(c) A and B netlc f| same magnltude but opposite
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lying In the x-y plane and the other in x-z plane. If t in the loop is 1. The
resultant magnetic field due to the two semicirc:u@q{as their common centre is

i 14 d%@\w Tcividlay Aot

Q 5) A current loop consists of two identical semicirculiﬁﬁp%nseach of radius R, one
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Q 6) A star shaped loop (with L = length of each secti @ current 1. Magnetic
field at the centroid of the loop is %




Q 7) Consider three different square loops luminium wires.
Relative thicknesses of the wires used t :ﬁ% he loops are
shown in the figure. Magnetic field

(a) At the centre

(B}AT th oops 1 a -
(c) At t@n e of all | @
M the entrw@@%irecmd up
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Q 8) Net magnetic field at the centre of the circle O e@rrent carrying loop as
shown in figure is (6 < 180°):

(a) zero R
(b) perpendic nape
u(c')/p/ . 0 paper ou
(d) Is endicular to P |f 0 < 90° and perpendicular to paper



Q 9) A nonconducting disc of radius R Is rotating abot

centre and perpendicular to its plane with an angula
uniformly distributed over its surface The m

/qw]cocx cﬁaraq o\xMHa = n’li"

O\o\/ = C‘B\QYak on d-}%qnn
l(,\’\VA \\( 0\"\/ %

passing through its
. Charge g is
centre Is:




Q 10) Same current 1 is flowing In three infinitely lo @ong positive X, y and
z directions. The magnetic field at a point (0, 0O,
Aus +o Cuy O\ K axi
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Q 12) Two long parallel wires are at a distance 2d apart. They carry steady equal
currents flowing out of the plane of the paper as shown: The variation of the
magnetic field B along the line XX is given hy:

(%3




Q 13) A coil having N turns Is wound tightly in the f iral with inner and
outer radii a and b respectively. When a current % the colil, the
magnetic field at the centre is:
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