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1.

2.

3.

[PHYSICS]

(c) For undeviated motion | f; I=IF,, |, which happened

when v,E and B are mutually perpendicular to each
other.

(¢) Angle rotated in magnetic field = 60°

So time taken should be éth of time period.

_T _1{2zm)|_7m
6 6\ gB 3gB

(a) Let particle completes n revolutions in time ¢,

then t = nT
n2zm
qB

If particle has to return to its initial point, then dis-
placement along x-axis during this time should be zero.

= t=

1
S, = uxt+5axt2

= 0=vcos6t—l£t2
2 m
= vcos6=£t
2m

E nlr
= veosg=21— 2T _, n___BvcosO
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4 (b) Consider an element of length dx on AB at a distance x

from XY.
Y
I
dx
1l
TT
A B
e
le—— x ——
X
I
Force on this element, dF = Hol iax
2mwx
I
Total force on dF = Ho idx
2nx
. 302
I 1 ]
=£_u I —dx = :u()ll 10ge3
2 g X 2

5.  (a) Consider an elementary strip of width dx on the sheet
at a distance x froin the wire.

. e Holy
Force on this element is: dF = I,dx
2rx

Total force on unit length of sheet is

a+b

_ Hol,
F= j 2rx hax

a+b
! 2
p = Mol j L g = Bolily log(a+b)

2 ooXx 2na

6. (b) F=Bit+Bit

X X X
X X X
X X Xé
X X X
X X X
X X X

= B(j, +i, )= Bit

7. (b) The circular segments in each of the quadrants can
be considered individually for calculating the mag-
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netic magnet. Thus, segments in each of the quadrants
are considered as loops individual by joining the two
ends hypothetically in the same plane. When all the
three segments are considered together, the contribu-

tion by hypothetical elements are cancelled.

~

2
Similarly, M, = i(%’-} 3

2
M, ;i[ﬂ—)i
4

So, net magnetic moment

M=M,+M,+M,

i
© By =—tY _[26in6]

47(0C)
But OC=rcos@
Hol
or B,, =——tan@
AB 2zr

Magnetic field due to circular portion.

B, =—" = -0
# = om0
Total magnetic field
Hol Hol
=——tanf+— (-0
2rr a 2zr (z-6)
Hol

ol
[tan@ + 7 — 0]
2nr
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10. (b) The given shape is equivalent to the following diagram
The field at O due to straight part of conductor is

2

B = f:—ﬂT' O. The field at O due to circular coil is

B, = it_o.__Zm ® . Both fields will act in the opposite
nor

direction, hence the total field at O.

. u 2i U
e.,B=B,-B =| 2 x(n-1)—=—"2%
1e » — B, (47&') ( )r e

27— )i (2”_5)” i
1. @ B=#o(7r )i _Ho _ My
4r R ¥4 R 8R

12. (a) In the following figure, magnetic fields at O due to
sections 1, 2, 3 and 4 are considered as B;, B,, B; and

B, respectively.

BI=B3=
B,—ﬂg.m
° 4m R
Bo mi
By=——0 A
Ly R, SIB,I1>1B, 1

R R

So B, =B,~B, =B =i‘°—'[i— ! ]@

13. (b) B=§[£‘0_I}+l[“_01}

14.

15. (b) Distance of straight conductor from
B= #olx‘/—i+ﬂ01 r
2rnr 2r 2X2rm

I
Or B=EO—+2 ﬁl .
4 r 4
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16.

17.

18.

19.

20.

21.

24,

25.

(d) For cylinder :

Hoir

B= sir<a
2nR
i

= ,u02 sr2a
2nR

We can consider the given cylinder as a combination
of two cylinders. One of radius ‘R’ carrying current I

. R .
in one direction and other of radius - carrying cur-

rent i in both directions.

Ho(1/3) +0= ol
2n(R/2) 3nR

I
At point B: Bzﬂ M3 (5).,_ -t
2n\ zR* )\ 2 3nR

Atpoint A: B=

) pto2M _H_ixr

4r ¥  47m (r/sin6)’

i I [} I 1y

= Bx—B =B, 1=2% = 1="1
r n n L n

(c) By Lenz’s law clockwise current is induced in closed
loop. Hence direction of currenta — b — d — c.

(b) Effective length between 4 and B remains same.

(b) Equivalent resistance of the given Wheatstone bridge

circuit (balanced) is 3W so total resistance in circuit is
R =3+ 1=4Q. The emf induced in the loop e = Bvl.

. Bvi
So induced current i = e
R R
-2
o 107 = 22X U0 ) e sec.

4

Both points A and B lying on the axis of the magnet
and on axial position

Bl Bu_(dn) _(48Y_8
& By \d, 24) 1

B=10" xa=10’7 XZTXlzleo”T
r

_ e 2 .
Toox =MBor 7. =nizr“B. Let number of turns in

length lis nso | =n(2xar) or o:=L
2m

_ninBl* _ I’B

= Thmax =

4r2n®  Adzn,,,
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