(ORI | CAPS-15
PHYSICS EMI + AC

TARGET : JEE- Advanced 2021

SCQ (Single Correct Type) :

1.

Ans.

Sol.

Ans.

Sol.

Loop A of radius r(r << R) moves towards loop B with a constant velocity V in such a way that
their planes are always parallel. What is the distance between the two loops (x) when the

induced emf in loop A is maximum

R R 1
MR ® = © ! O [1-5)
©
by = HoinR? 2

C 2R% )7

E,=- ‘(’j_f = % R212 (=3/2) (R2 + x2)52 . 2x (v)

E, is maximum when ddﬂ = = d X
X

dx (R2+x2)5/2 -
or (R2 + x2)52 — 57)( (R2+x2)322x = 0

-R
2

or RZ+x2—-5x2 =0 or X Ans.

A uniform magnetic field, B = B, t (where B, is a positive constant), fills a cylindrical volume of

radius R, then the potential difference in the conducting rod PQ due to electrostatic field is :

— 2/

(A) Byt VR? + 12 (B) By/ 4/R2 —é (C) Byt YRZ2-¢2 (D) BR YRZ-¢2

IEdzzs,E=L@, E coso = 1089 BO_HBO
2 dt 2 2
VQ—VP=(EBoj2£ =B, ¢ R2- 72
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MCQ (One or more than one correct) :

3.

Ans.

Sol.

At time t = 0O, terminal A in the circuit shown in the figure is connected to B by a key and

alternating current I(t) = Iocos(et,), with Iy = 1A and o = 500 rad s~ starts flowing in it with the

initial direction shown in the figure. At t = ;—n the key is switched from B to D. Now onwards
(O]

only A and D are connected. A total charge Q flows from the battery to charge the capacitor
fully. If C = 20, R = 10Q and the battery is ideal with emf of 50V, identify the correct

statement (s)
B D

N

¢ -+

R=100

(A) Magnitude of the maximum charge on the capacitor before t = 162 is1x107°C.
(O]

(B) The current in the left part of the circuit just before t =Ir is clockwise
(O]

(C) Immediately after A is connected to D. the currentin R is 10A.
(D)Q=2x10"C.
(CD)

Charge on capacitor will be maximum at t =2l
(O]

Qurax=2x 107 C

(A) charge supplied by source fromt=0tot= s

(O]
- = sjn n
6m H B -
Q= | cos(500t)dt = {sm500t}e = 6 = _qmC
: 500 |, 500
Just after switching In steady state
Q]| Q |
Q=1MC s1re4 ——— 50V e -\
Q [ -Q,
+ _ + —
—\WWW ——\WWW———
R =100 R =100

Apply KVL just after switching

Q

50 + é—IR:O = I1=10A

In steady state Qz;=1mC

net charge flown from battery = 2mC
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Ans.

Sol.

Ans.

In the AC circuit shown below, the supply voltage has constant rms value V but variable

frequency f. At resonance, the circuit :

ROLF Ih
V. f
)
</
(A) has a current 1 given by I = %

(B) has a resonance frequency 500 Hz
(C) has a voltage across the capacitor which is 180° out of phase with that across the inductor
\

(D) has a current given by 1= =
R? +[1 +1j
T T

(ABC)
1 1
Resonance frequency f= ——— =500 Hz
9 y 2n JLC
At resonance
z=R & 1=Y_Y
z R

L & C are in out of phase.

Choose the correct options for the given arrangement (Symbols have their usual meaning)

R XC=\]§R
MWW I}

2R Xl_:R XC=R
_I\/\/WV\_IW_| I_

()
_/ ,
E=E sinmt

(A) Current from the AC source is % phase ahead than voltage.

(B) Impendence of the circuit is 2R

NG

(C) Current from resistor R as function of time is E—;sin[@t +%]

(D) Current from resistor 2R as function of time is E—;sin@t

(ABCD)
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L R %R
—ww—] |
Sol.
12 2R XL:R Xc|=|R
[
(<)
—E=E sinot
I = E—Osin(@t +£j
2R 3
I, = E—°sino>t
2R
I[=1,+L,
= Z(E—Ocos30°jsin(@t +£j
2R 6
/A
@sin(@t +£j
2R 6
6. In the given circuit, the AC source has » = 100 rad/s. considering the inductor and capacitor
to be ideal, the correct choice (s) is(are)
1004F 4000
| F——w—
0.5H 50Q
14 D U C C
(A) The current through the circuit, I is approximately 0.3 A
(B) The current through the circuit, 1 is 0.3V2 A.
(C) The voltage across 1000 resistor = 10v2 v
(D) The voltage across 500 resistor = 10V
Ans. (AC)
. 1
Since I;ps = ﬁ ~ 0.3 A so A may or may not be correct.

1 1
©C  (100) (100x107°)

Sol. C =100 yF,

Xe=1000Q, X = oL =(100) (.5) =500

PAGE # 4



Zi= 3¢ +100% = 10020

Z,= X} +507 = J50? +50° = 502

g = 202 sin ot

| 202
1
10042

sin (ot + ©/4)

i\ = %sin (ot + 7/4)

_ 20[

sm (ot — w/4)

(i)mx=0.2A

0

~ 0.3A

(V1000)rms = (11)ems) X 100 = [ﬁj 100-7-10\F v
04

Vsoo)ms = x50 = 20 = 1042 v

02 [ﬁJ %

Since Ims = Lz 0.3 A so A may or may not be correct.

J10
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Comprehension Type Question:

Comprehension # 1

Ans.

Ans.

Sol.

Switches S, and S, are open while S, remains closed for long time such that capacitor
becomes fully charged and current in inductor coil becomes maximum. Now switches S, and

S, are closed and at the same time S, is opened at t = 0. Assume that battery and inductor

coil are ideal.
/S,
| 1000
I
S,
10mH
1000
S,
| ——~
10V
Charge (in nC) on capacitor as a function of time is :
(A) q =102 sin[1 04t(sec.1)+%j (B) q=10 sin[1 04t(sec.1)+gj
(C) q=10 sin[1 04t(sec.1)+%j (D) q= 102 sin[1 Ozt(sec.1)+%j
(A)

Maximum current in the inductor coil atany time t> 0 is :
1 1 1
A) —A B) —A C) - A D)1A
R ® ;5 ©) (D)
(B)
(7 to 8)
After closing S,, S, and S, :
10uC
=

I
1uF

10mH

110A
Att=0
Atany Time t:
d’q _
@ T

= q=Q,,, sin (ot + ¢)
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2 2 2
1 (10 mH) (lj # TOROY Qoo - 1 qompy ;2
2 10)  2.(0F)  2.(uF) 2

= Q.. = 1042 uC

1
Ima\x = ﬁA

At t=0,q=10pC so =%

di
Also — =
dt 9

di . . .
SO m will become maximum when charge becomes maximum.

Comprehension # 2

Ans.

Sol.

10.

Ans.

The capacitor of capacitance C can be charged (with the help of a resistance R) by a voltage

source V, by closing switch S, while keeping switch S, open. The capacitor can be connected

in series with an inductor ‘L’ by closing switch S, and opening S,.

\

c s,

)
—wmv‘—'sz
L

Initially, the capacitor was uncharged. Now, switch S, is closed and S, is kept open. If time

Pl
AMA
YYYYY

constant of this circuit is z, then

(A) after time interval =, charge on the capacitor is CV/2

(B) after time interval 2, charge on the capacitor is CV(1 —e?)

(C) the work done by the voltage source will be half of the heat dissipated when the capacitor
is fully charged

(D) after time interval 2z, charge on the capacitor is CV(1 — e~")

(B)

Q=Q,1—-et

Q = CV(1 — e*") after time interval 2z.

After the capacitor gets fully charged, S, is opened and S, is closed so that the inductor is

connected in series with the capacitor. Then,
(A) att =0, energy stored in the circuit is purely in the form of magnetic energy
(B) at any time t > O, current in the circuit is in the same direction

(C) att > 0, there is no exchange of energy between the inductor and capacitor
(D) at any time t > 0, instantaneous current in the circuit will have maximum value V\/g,

where C is the capacitance and L is the inductance.
(D)
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Sol. q=Q,cos ot

: d : . C
I=—d—?=Q00)SIn0)t = Imax=C0)V:V\/E
11.  If the total charge stored in the LC circuitis Q,, then fort >0

(A) the charge on the capacitor is Q = Q, cos [

(C) the charge on the capacitoris Q = -LC TQ

(D) the charge on the capacitoris Q=- — ——

Ans. (C)

+Q,4-Q | i i
Sol. i LA _Q_g 99 _Q.g =_Lcd9
d ¢ > C dt?

L

Numerical based Questions :

12. In the circuit diagram shown in the figure the switches S, and S, are closed at time t = 0. After

time t=(0.1) /n 2 sec, switch S, is opened. The current in the circuit at time, t = (0.2) In 2 sec

is equal to %amp. Findout value of x.

S, s |
40(2;; 5,
=100V %5109
Ejm
Ans. 67
Sol. i=i,[1—-etR]
when S, and S, are closed thenat t=0.1/n2
10x0.1/n2
i= 1000 ¢ =~ i=10[1-1|=5A
10 2
when S, is opened after that at t = 0.2/n2 — 0.1/n2
_50x01 —50%0.1 /n 2
= 100 [1- 1 m] + 5
50
=2 x [1= 42 = p=2x0,3 87,
32| 32 32 32 32
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13.

Ans.

Sol.

Two parallel vertical metallic rails AB and CD are separated by 1 m. They are connected at
the two ends by resistance R, and R, as shown in the figure. A horizontal metallic bar L of
mass 0.2 kg slides without friction, vertically down the rails under the action of gravity. There
is a uniform horizontal magnetic field of 0.6T perpendicular to the plane of the rails. It is
observed that when the terminal velocity is attained, the power dissipated in R, and R, are
0.76 W and 1.2 W respectively. If the terminal velocity of bar L is x m/s and R,is y & and R, is
Za then find the value of x + 76y + 10z. (g = 9.8 m/s2)

Ar—+—wwwr—1C

R,
L
I |
R,
B __N\MMI\__ D
40
For terminal velocity,
Mg =1LB
here1= & = B
Req Req
22
Mg= _ BLtY%
RRR,/R,+R,
RRR 1 .
Vo=Mg. 42 —— [
o= M9 R,+R, B2 U
Given that

2R, =076 ... (i)
& 1,2R2 =12 ___(iiii)

where |, = Ri and I, :Ri
1 2

Solve (i), (i) and (iii)
method Il (Better sol.)

power of gravitational force = P, + P,

mg V,;=0.76 + 1.20

So, V:=1m/s
2 2 2
e=BV,/=06volt P,= ~R= L =09
R, P, 076
R,=2 0 simiadyRr,= 2% =34
76 1.20 10
Ri_30
R, 19
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Matrix Match Type :

14.

Ans.

Sol.

You are given many resistances, capacitors and inductors. These are connected to a variable
DC voltage source (the first two circuits) or an AC voltage source of 50 Hz frequency (the next
three circuits) in different ways as shown in Column II. When a current 1 (steady state for DC
or rms for AC) flows through the circuit, the corresponding voltage V; and V.. (indicated in
circuits) are related as shown in Column 1. Match the two column.

Column1 Column 11
| V, >|< V, R
.._mﬂm_._| |_
(A) 1= 0,V,is proportional to 1 () 6mH 3uF
| A
Ay
V1 2
1< >|€ >|
(B) 1% 0,V, >V, C) 6mH 20
| A
Ay
V1 2
& >|/ \l
C)V«=0,V,=V (r) 6mH 2Q
)
Ty
pa V1 \l/ V2 ~
o1 1
(D) 1+0,V;is proportional to I (s) 6mH  3uF
)
Ty
pa V1 N | £ V2 ~
o]
(t) 1kQ 3uF
)
Ty

(A) - r,s,t ) (B) - q,r,s,t ) (C) -pP.9q; (D) - q,r,S,t
As per given conditions, there will be no steady state in circuit ‘p’, so it should not be

considered in options of ‘c’.

(P)

V, v,
6mH 3uF

| A

Ay

As 1 is steady state current
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Vi=0 1=0
Hence, V, =V
So , answerof P=C

()
v, v,

& \l/

>

6mH 20

| 2
Ay

In the steady state ;

V=0 as — =0

V,=V=1IR
or Vo 1
and V,>V,
So,answerof q=B,C,D

()

v, v,
< S5 | & L |
6mH 20
)
Ty

Inductive reactance X, = ol
X =6rx 107" Q

and resistance =R =20
So, V,=1X,
and Vo =1R
Hence, Vo >V,

So, Answer of r = A,B,D

(s)

pa V1 \l/ V2 ~
6mH 3uF
)
Ty
Here, V;=1X_, where, X, =6rx 107" Q
_ _ 10
Also, V,=1IXc, where, Xe= —
3n
So, Vo >V,
V1 o I
V2 o I

PAGE # 11



So, answer of s = A,B,.D
®

v,

AAA I
1kQ 3

2o

5|
r g
Y

vV

|

|
uF

)
Ty

4
Here, V;=1IR, where, R=1000Q, Xc =% Q
T

4
V, = IXc . where, Xc = 13LQ
T

SO, Vo >V,
and Vi«xI
V2 o I

So, answer of t = A,B,.D
Ans. (A) —-rs;t; (B) - q,r,s,t ; (C) -P.q; (D) - q,r,S,t

Note : For circuit p’:

. . 2: 2:
V—E—ﬂ=0 or CV=CLﬂ+q or 0=LCd—;+d—q or d—!:—id—q
dt C dt dt© dt dt LC dt
So i = i,sin L’[+<|>
’ 0 /_LC 0

As per given conditions, there will be no steady state in circuit ‘p’. So it should not be

considered in options

Subjective Type Questions :

15.

Ans.

Sol.

A metal disc of radius R, resistivity p, thickness y is placed in a vertical magnetic field of
induction B = By sin ot where o = 2= f. Find the total eddy current loss in the metal disc.
°Bf?R'y

4p

P=

The changing magnetic field induces an emf in each segment of the disc. Consequently the
induced current in the annular ring is given as
| = RE : E = induced emf and

0

Ro = resistance of the ring.

F y
= The power loss, due to eddy (Induced) current in the ring
dP =i* R
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2
=  dP=L; wheree= "4 PBAI_ 29 15 sinoy
R, dt dt

— 7ir? Byo €OS ot

2 4BZ 2 2 t .
—  dp= TR0l L ing Ry = | P2
R, y dr

n’r'Bjo’cos’ot  myBlo’r’dr cos’et

We obtain dP = =
(2pmr/ydr) 2p
= The total power loss in the disc
p= nyBlo? cos’ot J-R cdr
2p 0

BZ 2R4
= p= Y5 05?0t

8p

Since le cos? wtdt = 1
T 2

BZ 2R4
where T :2_7:7 p= W50
® 16p
. *B2f°R*
Putting o = 2xf, P = “047y
)

16. A square loop ABCD of side ¢ is moving in xy plane with velocity v=pt j. There exists a

non-uniform magnetic field B = —By(1 + ay?) k (y > 0), where B, and « are positive constants.

Initially, the upper wire of the loop is at y = 0. Find the induced voltage across the resistance R

as a function of time. Neglect the magnetic force due to induced current.
X X X X X X X X X
X X X X X X X

X X X X X X

X X X X

x x
X X x

A B
X X X

% V3 V3 V3 V3 V3
P& Lol Lol Lol Lol Lol

y=0

z

2,5
Ans. s:—BOIB{HaXE’t J

Sol.  Fluxinside the strip=B. . dr= B, (1 + ar?). Idr
A B

dr

R
D—ANVW—C

PAGE # 13



17.

Sol.

Y 3
Total flux in the loop = IBO(1 +or?) Idr ¢ =Byl {y +%}
0

2
Induced emf ¢= 4 _ —Byl 1+%°—y dy - _ Byl (1+ocy2)d—y
dt 3 dt

dt
Given v = gt
& _pt =y - jmdt Loy
dt 2
0 0
2¢4 2.4
e=— By (1#“‘[1“ jﬁt —~  s=— Byp {u“xftj

A circuit containing a two position switch S is shown below.

(a) The switch S is in position 1. Find the potential difference V5 — Vg and rate of production of
heat in Ry.

(b) If now the switch S is put in position 2 at t = 0, find

(i) steady current in Ry.

(i) The time when the current in Ry is half the steady value. Also, calculate the energy stored

in the inductor L at that time.

AAAAAA

10mH
(a) When the switch is in position 1, the equivalent circuit is shown in the figure. No current
flows through the inductor.
Using Kirchoff's 2" law to the mesh CDFEC,
211+ 2(l4 + 1) =12
21 +1,=6 ()
For the mesh EFGHE
2L +2(l4+1)=12-3=9
= 211 +41,=9 .. (2)
From equation (1) and (2), we get,
L=25A Lb=10A
Ve-Va=2x1+3=5V
= Va-Vg=-5V

PAGE # 14



R3= 2Q

FYYYYYY
VYWV

c

I

Ri=20 E? I+l

I
12v

E, R=20 B [

H A G
3v

l,

Rate of heat produced in Ry =(I; + 1,)°R;

=(3.5%x2=245W
(b) When the switch S is in position 2, the equivalent circuit is shown in the figure.
(@ Steady current in Ry,

Ex/(R, + Ry) =3/2+3=0.6 A

E R2= 2Q B
> |f—'W5MAi—'I—P
A gy 'l
T 30Z Ry
I b3
R LAALL
10mH Q
(i) Growth of current in an L-R circuit is given by
I = Io( I_eth./L)

When current reaches half of its steady value,

No=%=1-eRt

= e

|2

N~

= % = 2.303 log2 = 0.639

-3
t=0.639 L = 0.639x10x10 .
R 5

t=1.386x10°s
Thus, current increases to one half of its final steady value in 1.386 x 102 s. The energy stored
when the current in the circuit attains the value 1,/2 (0.3A) is given by

E= %le = %x1ox1o3 x (0.3)°J=45x10"*J
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18.

Sol.

19.

Sol.

Find the value of the resistance R so that the power factor of the given circuit is 1. Also find

2

the peak current in this case.

0.1H 0.1H

(1/30)F

™ 100sin[50t]

(1/30)F

C’ = 0.1F capacitor are in parallel.

0-2Q

) \’ﬂ) >
10e| s
A1 020
oC' 50x0-1

oL'=50x0-2=10Q

= COoS¢ :i

V2
= ¢ =45°
R=10Q-020=980
=  z=+9.8219.82 =9.8J20.

100
8><\/§

In the figure shown ‘PQRS’ is a fixed resistanceless conducting frame in a uniform and

Peak current = =7-22 Amperes.

constant magnetic field of strength B. A rod ‘EF’ of mass ‘m’, length ‘7 and resistance R can

smoothly move on this frame. A capacitor charged to a potential difference V'’ initially is
connected as shown in the figure. Find the velocity of the rod as function of time ' if it is

released att = 0 from rest.

ey

Due to charged capacitor current will flow in the rod in downward direction. Hence the rod will

experience magnetic force towards right. Then an emf (motional) will be induced in the rod.

Let the charge on capacitor and speed of rod at any time t be g and v respectively.
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1o
o]

®B — V,F=Bit — -

Applying loop law we get
9 _iR-Bw=0
Cc

The force on rod is

F=m% = Bi
dt

differentiating equation (1) w.r.t. time t we get

_lyr 9 _gdv_g
C dt dt

from equation (2) and (3) we get

- 22 -
d- B T = =9 kat
dt mR RC i
292
whereK=—7B£C+m
mRC

at t=0sec,q =CVyandv=0

from equation (1) the currentatt=0is iy = %
integrating equation (4)
i . t
| 9. _k [dt
Vo/R ! 0
we get
| = i e’ Kt
R
from equation (2)
dv =it or  dv=2Y ekt
m mR

integrating the equation

R
N v = B, [ l [eKt — g0] = BV, [1 — e
mRK

By substituting ‘K’ we get

,= BC Y, [1 ) e-[B;f*RE]t}

m+B?/2C

®B

Bev

(1)

(2)

.(3)

.(4)
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20.

Sol.

21.

Sol.

A metal rod OA of mass m and length r is kept rotating with a constant angular speed o in a
vertical plane about a horizontal axis at the end O. The free end A is arranged to slide without
friction along a fixed conducting circular ring in the same plane as that of rotation. A uniform
and constant magnetic induction B is applied perpendicular and into the plane of rotation as
shown in figure. An inductor L and an external resistance R are connected through a switch S
between the point O and a point C on the ring to form an electrical circuit. Neglect the
resistance of the ring and the rod. Initially, the switch is open. What is the induced emf across

the terminals of the switch?

) | X
R }
ll"'lil!l
(a) de = B (xo) dx
_ Bor?
= e=
2
A
R L ® B

||

i I

e

In the previous question the switch S is closed at time t = 0.
(i) Obtain an expression for the current as a function of time.

(i) In the steady state, obtain the time dependence of the torque required to maintain the

constant angular speed. Given that the rod OA was along the positive X—axis att = 0.

L
(b) () P=1io(1-e™")

= ip=e/R

. _ Bor? .
= i= ;)R (1-e™")

(i) In steady state, i=io

Net torque T = mg (r/2) cos 6 + [ Fx

= Mgrcos® +_[iOB.xdx

0
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22.

Sol.

- mgrcoso N
2

r 2
_[B(Dr Bxdx
5 2R

= mngOSmt+iBzmr4
2 4R

An infinitesimal bar magnet of dipole moment M is pointing and moving with speed v in the
x-direction. A closed circular conducting loop of radius a and negligible self inductance lies in

the Y-Z plane with its center at x = 0 and its axis coinciding with x-axis. Find the force

opposing the motion of the magnet, if the resistance of the loop is R. Assuming x> R.

A bar magnet can be thought of as a current carrying coil of dipole moment M. The magnetic

field of a current carrying coil at a distance x on its axis (x > radius of the coil) can be given as

gt W M
4nx’ 2nx’
y
s
[ , N s X
z
= The flux linked with the given loop = ¢ = B.(area of the loop)
_ K, Ma’

= ¢ = B(na®) = 02x3

Emf induced in the loop

e- do_ d {quaz}

T odt dt| 2%

dt  dt

E_ 3u,Ma® dx  3p,Ma’

= =
2xt dt 2x*

The induced current in the loop

E 3p,Ma’v

R 2Rx*
The induced dipole moment of the loop = M’ = | (ra?)

. (3p,Ma’v
= M = {;RTj(naz)

The force of interaction between two dipoles of dipole moment pointing along the line joining

their centres can be written as
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23.

Sol.

24.

Sol.

F o SHMM

o where x = separation between them.
X

Putting the value of M’ we obtain
2AM2 A4
F= onl\gl 4y
4x°R
Find the magnetic energy stored in the system of two concentric loops of radii r and R (R>>r).

Find the mutual inductance of the system. If the loops have currents of same magnitude i,

find the magnetic energy stored. Ignore the effect of self inductance

(3,

Let a current i be set up in the loop 1. It develops a magnetic field of induction B, = ;—I‘ﬂ\: at its

center. The flux linked by the (smaller) loop 2 = ¢, = B(nr?)
= (|)12 = nB1r2

Putting the value of B, = ;—I‘ﬂ\: we obtain mutual inductance

M= (I)iz nuorz
i 2R

-

i
Ignoring the self inductance of the loop, the magnetic energy stored, U = Ml,l,
T, g

2R
A long solid cylindrical straight conductor carries a current ig. Find the magnetic energy stored

U= Coiy =10, =1y)

per meter inside it.

The current enclosed within the shaded circle

. o
= o o kf

Tr

7R’ TR
Applying Ampere’s law for the dotted loop we obtain
q;B .de = Lo [
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_ i’ ERNTA N,
= B (27nr) = wo {IOQ_ZJ = B= ﬁ

Energy stored in the elementary volume dV (= 2= ridr) is given as,

2
du= 2 qv
2y,

= The total energy stored in the conductor

B? 1 rf Boior Y
= dv=—["| 2> | (2mred
v IZMO 2, k (ZﬂRZJ (Brrta)

i2/
= U= LIR r*dr
47 R* 0

Hoiggx 1 _ Holo

a7 4 16n

(o0 =1)

25. Two infinite parallel wires, having the cross sectional area a and resistivity k are connected at
a junction point P (as shown in the figure). A slide wire of negligible resistance and having

mass ‘m’ and length ¢ can slide between the parallel wires, without any frictional resistance.
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If the system of wires is introduced to a magnetic field of intensity B (into the plane of paper)
and the slide wire is pulled with a force which varies with the velocity of the slide wire as F =
FoV, then find the velocity of the slide wire as a function of the distance travelled. (The slide
wire is initially at origin and has a velocity vp)

Sol. At any given instance of time the slide wire is at distance x from origin, then the resistance of

k(2x+ 1)

the circuitis R = . If the velocity of slide wire is V, then the emf generated is B/V so

we have

BIV-X(x+r)=0
a

_ Bﬁa[ \Y} j
or, =—=

k \2x+7¢
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This current exerts magnetic force in the wire given by F’

2 p2
SQP=MB=%E(V yB=B‘a(V j
k \2x+/7 k \2x+/

-
W W W W Y

X X X X X X

X %
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Since, F-F = mdv
dt
2 p2
So FOV—Bga( v j=mvﬂ
k 2X + ¢ dx

F Bzzza( 1 j_dv
X

0 _
m km \2x+ /¢

X F 2 p2 v
I_O_Bﬁa[ 1 j x= v
ol m km \2x+/ s

F, B?/*a 2X+ 4
—X- In +v, =V
m 2km £
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