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SOLUTION 5. Official Ans. by NTA (3)
1.  Official Ans. by NTA (4) +me... ] By
Sol. Soft ferromagnetic materials are materials 7em 18;;;'"6 ~~~~~~~ T
which can be easily magnetised and | Sol. . 6%§">B0
demagnetised by external magnetic field. When . r l .
external field 1is applied, the domains B=2B, sin 0
experiences a net torque hence change its ie. ﬂﬂ % Z =04 x104
o 4 r*
orientation.
Hence option (4) is correct =2x107x — mxz o7 X 10#=0.4x 10+
2. Official Ans. by NTA (2) (7" +18)
~ L 4 1 —2 7 3/2
Sol. F=q(vxB)= L(PxB) = Foc L m = 2107 x(373)
m m 14
thusF1:F’2:F3:i:&:i M:mx14cm:mxﬁ
m, m, m, 100
-c. e 2 _ 004x(373)" 14
m, 2m, 4m, 14 100
R D S =4 x 104 x7203.82=2.88 J/T
1 2 o 6.  Official Ans. by NTA (3)
Now for speed calculation Sol. Since force on a point charge by magnetic field
P = constant = v Oci is always perpendicular to \7[1E =q\7><]§}
1m 1 1 .. Work by magnetic force on the point charge
thus v; 1 vy i vy = — — 1 is zero.
m, 2m, 4m,d 7. Official Ans. by NTA (3)
B,(x+d
:1:1:1:4:2:1 Sol. E, = X )Vod
1 2 4 a ©
3. Official Ans. by NTA (2) B, (x) —>
Sol. We know, the magnetic field on the axis of a E,= Oa v,d
current carrying circular ring is given by E -E_E —I—Ez E,
net — ~1 2
_ B, 2NIA ) X ~d
B - 3/2 BOVOd
4n (R2+X2) net —
a
: B2 1 RZ +(005)2 ol. ( ) - X. st.wire.+ loop
4[R2 + (0.05)] = [R2 + (0.2)2] B=2x E+ﬂ(iJ
4R2-R2 = (0.2)2 - 4 x (0.05)2 w20\ 2m
4R2-R2=(0.2)2—(0.1)2 B = &(2 + n)
3R2=0.3x0.1 4mr
R2=(0.12=R=0.1 9. Official Ans. by NTA (1)
4. Official Ans. by NTA (4) Sol. Every part (d/) of the wire is pulled by force
Sol. (4) conceptual

i(d/)B acting perpendicular to current &

magnetic field giving it a shape of circle.
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11.

Sol.

12.
Sol.

13

14.

Sol.
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Sol.

Official Ans. by NTA (1)

Statement (C) is correct because, the magnetic
field outside the toroid is zero and they form
closed loops inside the toroid itself.

Statement (E) is correct because we know that
super conductors are materials inside which the
net magnetic field is always zero and they are
perfect diamagnetic.

He=1+%

x=-1

H=0

For superconductors.

Official Ans. by NTA (2)

o mv v/ 2mk

r=——s—0m

gB ¢gB
L [moq, _ \E AN
I, m, q, 4\ 1
Hence option (2).
Official Ans. by NTA (4)

Atand =tand'cos0
= tan45°cos30°

Ve

tand=1x—
2

S=tan™’ [ﬁJ
2

Official Ans. by NTA (2)

o= Ho (1 + Xm)

= 4t x10 7500

=2n x10"* H/m

Official Ans. by NTA (1)

As temperature increases, domains disintegrate
so ferromagnetism decreases and above curie
temperature it become paramagnet.

15. Official Ans. by NTA (2)
dip circle then

True dip circle

5 > By
tan ¢ = B,
BH
VBV
Apparent dip circle
X » B.cos o
tan ¢' =
BV
tan &' = tan ¢
cosa
"BV
As cosa < 1

Hence true dip (¢) is less than apparent dip (¢’)
16. Official Ans. by NTA (22)

Sol. B =p.(H+D)

1
B=pH| 1+—
(1o
B = By(1+x)
B—B():B()X
B-B,
BO
BB 100=100x =22x 107 = 2—24
0 10
17. Official Ans. by NTA (2)
mv,
So. =V _ R _4qB
qB R2 mv,
q,B
4
Vi %% Vi :zx(z) _4
q VvV, 9, V, 1 \3 3
18. Official Ans. by NTA (3)
Sol. V= ¢

\) urgr

=3.33 x 10" m/sec

¢

Sol. If apparent dip circle is at an angle o with true
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Official Ans. by NTA (8)

Sol. T= 271:,/L
MB

B=80x10"*=8mT
20. Official Ans. by NTA (1)
Sol. q=CV

[C] = _i _ (A><T)2

LV ] MLT?
=ML T'A?

'F| MLT?
[E] = _} =

L4d AT
=MLT> A
F — q1q2

4ne, 1’

[eo,] = ML T*A?

Speed of light ¢ =
” o GO
1
HO = 2

€, C

1

(ko] = ML T*A’J[LT '

21. Official Ans. by NTA (3)
Sol. Graph for wire of radius R :

B
ol
T 2mR
O r=R r
Asb>a
Ba > Bb
B, = Ml B, = Mol
2ma . 27b

22. Official Ans. by NTA (4)

iR’ i
SOl' B.uus = uo_}/z Bcentre = Mi
2 (R2 +x° ) _ 2R
. .2
1
Bcemre = Mi Baxis = L}/z
2a 2(2112 +r? )
". fractional change in magnetic field
Hol Hoia’
P 32
2a 2(212 + rz) . 1

Loi - N, rz 3/2
2a a2

5 \32 )
Note : 1+r—2 ~ l—ér—2

a 2a

[True only if r << a]
Hence option (4) is the most suitable option
23. Official Ans. by NTA (1)

M;

T' /MZ
Sol. lBl

T=M,xB,

T=M,B, sin90°

IS TN,

4m (1)
Ans. 1.00
24. Official Ans. by NTA (543)
Sol. V=12kV

Number of revolution = n
n[2><qP xV]z%mP X Vy
n[2x 1.6 x 1077 x 12 x 10’
3><108T

= lx1.67><10"27>{
2

n(38.4x107'%) = 0.2087 x 107"
n=543.4
Ans. 543




R »cgctisn

25.

26.

Sol.

ALLEN®
Official Ans. by NTA (3) 27. Official Ans. by NTA (3)
Sol. In triangle shape N, 24a =8
Y 3a
24a
10 om In square N_ = e =6
T=MxB = MBsin90° M, = NJA, [I will be same in both]
302 M, NJIA,
=MB= B
4 f ,
§x —xa
3x10°N-m = >
Ans. 3 6 xa
Official Ans. by NTA (2) M, 1
P _omk M, 3
qgB  qB y=3
Given they have same kinetic energy 28.  Official Ans. by NTA (1)
Jm
roc — /_\
q (e >
L ﬂ 3.3 3
2" 16 4 i
" Sol. a| b
Y J
(1, is for hearier ion and r; is for lighter ion)
X X X
IR when x < a
X X .
3 B, 2nx) = po[ 1°2]nxz
na
X X .
i x’ |
B(2nx) = —=—2%2— g
X X X (2mx) a2 :
. Mo x £
sinf = — — Do o® 1
R B, Do (D) %
0 — Deflection whena<x<b E’
£
0 o 1 Bo(27x) = polo i
_ R, 1
(R — Radius of path) B= () |

R, >R = 92< 91

. X
E _ p‘olo 27'[32 _ X_
B, Holy a
21X
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29. Official Ans. by NTA (1) 32. Official Ans. by NTA (1)
. Sol. Conceptual question
! Option (1)
33. Official Ans. by NTA (1)
Sol. Sol.
No. of turns in dx width = dx
—a
b .
N 1
[dB=] dx 2o
-\b—a 2x
N
Bo_NMt , (b
2(b—a) \a
Option (1)
* _ “0 I 1 X 1
30.  Official Ans. by NTA (4) = to—| (1
4ny \/x +y
Mo I o o
Buue to wire @) = —~—(sin90°+5sin 0
duet @ 47 X( 2)
Sol. U, I y
=——|l+—]....2
4 X ‘,XZ + y2 ( )
Total magnetic field
B=B;+B;
Hol . : I
B =3| =% (sin 60° + sin 60° pIl 1 X 1 y
|:4TEI‘( ):| B:i ot 2 2 T 2 2
4|y y\/x +y° X x\/x +y
012 -
tan 60° = — 2, .2
T B _ I x+y L X +y }
-2 h 2 | 2
5 Where r = 9;1/% M 4n | XY xy\/x +y
: ~B=3x10"T g Il x4y X4y
2 Current is flowing in clockwise direction so, B 4n | XY Xy
£ is inside plane of triangle by right hand rule. I
% 31.  Official Ans. by NTA (250) B= 4:: - [\/xz +y* +(x +y)}
3 AM  Ap 250 1 Y
§ Sol. —=—F="=— Option (1)
%
3
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