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. (C)

No induced emf is set up as the magnetic field line of earth is not cut by the falling conductor.

2. (A)
Consider the force on an electron in PQ. This electron experiences a force towards Q. Free electrons
in PQ tend to move towards N. So, M will be positively charged.

3. (A
‘E ‘ =Magnitude of induced emf
2
:Bj o, (=2 (i)
4, (B)

P=Fv=BIllv=125x10"x50x0.1x1 W
=6.25x107° W =6.25 mW

An iterating alternating
P=El= (Blv) 1

5. (B)
Let there be an element dx of rod at a distance x from the wire.
emf developed in the element, dE = Bdxv

dE = (hgj dxv
4T x

b

Ee MOIVJ‘@: uolv log b

2n Y x 27 ‘a
Ee 4rtx107’ xlOOXSIOge@
2

=4.6x10"V =046 mV

6. (B)
O( flux linked ) = a’ B cos 6° — b” B cos180°

=(a2—b2)B
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E:_@:_(az_w)”;_f

= (a2 —bz)Booacos 0);

Where B = B,,sinwt, B,=10"T, =100

o = (o 57) 222

and R=(4a+4b)r=4(a+b)r
_(a-b)B® (1-0.4)x107x100
mX 4 4x5x107

7. (B)
When the loops are brought nearer, magnetic flux linked with each loop increases. Thus the current
will be induced in each loop in a direction opposite to its own current in order to oppose the increase
in magnetic flux. This is in accordance with Lenz’s law. So, the current will decrease in each loop.

8. (D)
Given that ¢ = at(T —t)
Induced emf, E _de_d [at (T —1)]
dt dt
= at(0—1)+a(T—t)
=a(T-2)
So, induced emf is also a function of time.

Heat generated in time 7 is

T 2 2T 23
H:jE—dt:a—j(T—zt)zdt:a d
SRR 3R

9. (D)
B 2Brv B 4Brv
R/2 R

28n

T

8Brv

Current in the top horizontal =27 =

10. (B)
Let £ be the electric field at a distance » from the centre of the disc. Then

eE = mo’r
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11.

12.

13.

Or E
e
P.D.= j Edr
r=0
_ ]‘- mo’r g mo*a®
, e 2e
(D)

When the coil is within the field, there is no change in the magnetic flux passing through it. Thus, no
current will be induced and the acceleration will be g. But according to Lenz’s law, the induced current
will oppose its motion when it enters or leaves the field. Therefore, acceleration will be less than g.

(A)

Magnetic field in ® direction is increasing. Therefore, induced current [
will produce magnetic field in © direction. Thus, current in both the

loops should be anticlockwise. But as the area of the loop on the right 4 :

side is more, induced emf in this side will be more compared to the | »

left side loop. &

Therefore, net current in the complete loop will be in a direction
shown below : B

D

(A)
Speed of the loop should be
v=£=£=0.25ms'1
t 2

Induced emf, e= Bv/ = (1.0)(0.25)(0.5) =0.125V

Current in the loop, i = £ _ @
R 10
=1.25x107 A
The magnetic force on the left arm due to the magnetic field is

F =ilB=(1.25x10")(0.5)(1.0)

=6.25x10° N
To pull the loop uniformly an external force of 6.25x10~> N towards right must be applied.
W =(6.25x10" N)(0.5m)=3.125x10"]
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A B
1 —V
b (o

As the flux decreases, to maintain flux, current in the loop is clockwise. Force on DA due to the long
wire is towards left while on BC is towards right.

15.  (©)
When the electron is closest, flux due to magnetic field of electron’s motion is maximum through the
loop. So slope of flux-time graph will be zero or induced emf will be zero.

16. (C)
Use Lenz’s law. Induced emf of the current opposes the change in flux through it.

17. ©
W inR’
¢A = 02 5\32 r?
2n (R +x7)
= E, =—ﬁ
dt

—| 7 R*r? (—EJ(RZ +x° )75/2 2x (@)
2 2 dt

E, is maximum when ddEA =0
x

Or (R2 +x’ )5/2 —STJC(R2 +x* )3/2 2x=0

Or R*+x*-5x*=0

Or x=£
2
18.  (B)
ez(ﬁxg).z
e=[fx(3i+4}+5!€)}.5j’
= e=-25V
19.  (B)
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20.  (A)

Z, v and B are coplanar.

21.  (7.00)

The magnetic field inside is only due to the current of the inner cylinder.

B — MOZ
2mr
Magnetic field energy density is not uniform in the space between the cylinders. At a distance » from
the centre,
B BZ B HOZ-Z

u, =——=
b oon, 8t
Energy in volume of element (length ¢)
“szg ﬂ

)
Mot

dU, =u,dV = 2nrl ) dr = ——

s s 8n2r2( ) T r

29 b 2
U, :Mo_lfjﬁzuo_lﬁlné
dm 5 r

4  a
Using values, we get U =7nJ

22. (%)
The total flux through N turns of the coil,
$y = NBAcosO

According to Faraday’s law of electromagnetic induction,

d d
tueed = _d_(tl) = _E(NBA cos )
= —(NAcosQ)d—B
dt

The current induced in the coil,

E.
induced — ln;;lced =5 A
23. 2)
A =R(Aq) = R|idt
= R[area under i — ¢ graph]

%(4)(0.1)(10):2 Wb
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24,  (7)
Induced emf should be equal to 10 V

2
ezAd—B = 10=(£j l = At=7ms

dt 100 ) At
25, (8)
oM =(vt—R)+(2R_wj=v—t
2 2
2R~ wt

0=PM =2|R*~(OM)" =2,|R* -
So E=Bvl=BwWA4R* -Vt

Given R=5m,v=2m/s,t=3s

E=05%x2/4%x25-4%x9 =8V

(V—tT — 4R

> =
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26. (D)
27.  (A)
28.  (C)
29.  (C)
30. (D)
31. (O
32. (D)
33.  (C)
34. (B)
35, (A)
36. (D)
37. (D)
38.  (C)
39.  (C)
40. (A
41. (B)
42. (C)
43. (B
4. (O
45. (C)
46.  (6)
47. (8
48.  (6)
49.  (6)
50. (3)
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62/87,

&
/HGWD Q65 EH WKH FEDEEHWEKBGIDGLL RI WKH JLYHQ FLUFOHYV
JHWNEH WKH FHBDM WHKID QGGLXV Rl WKH FLUFOH ZKLFK WRXFKHYV
7KHQ U DDQE3 U E

6 63 + 63U D tU E DtE FRQVWDQW
+HQFH WKBLVRBXMSRHHUEROD 6DK®S/H IRFL DUH

&
/HW WKH WZDOR QHYHEH WKH FRRUGLQDWH D[HV DQG OHW WKH H
[\ J[ I\F

TKHQ J I DQG 4 I f

6TXDULQJ DQG VXEWUDFWLQJ WKHVH ZH JHW
J tF = | +F *

e J RW # |+

+HQFH ORFXV RI &WIRH FHWQRADUHHL \&
ma

ZKI_[FK LV D UHFWDQJXODU K\SHUEROD

53. (A
)RU HOOLSVH{ R 'SDUDEROD
JRU K\SHUEROD HLWHLY SRVVLEOH

54. (C)
‘H KDYH \ [+ \ N
e [ =] \ £\ N
e P + @ \+x> + @ N
e [z \ £ N
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