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Ans.

PART 1: PHYSICS
SECTION-I (Maximum Marks : 32)

For aradioactive material, its activity A and rate of change of its activity R are defined as A=— d and

A
R =— where N(t) is the number of nuclei at time t. Two radioactive sources P (mean life t) and Q

dt
(mean life 27) have the same activity at t = 0. Their rates of change of activities at t =2t are R, and R,
R, n
respectively. If - o » thenthe value ofnis :
Q
. . . . ) dN dA .
,d JiM;kheh inkFk dh 1fD;rk A ,o §f@;rk ifjoru dh nj R @e'li A=~ s rfk R = ot Bc/kk Hjk

ifjHkfkr dh tkrh g] tgk Be; t i ukikdk dh B[k N(t) gA nk jiM;khken L=t P (vklr vk; ©) rRlk Q
(VkIr vk; 2t)dh le; t=01j leku HD;rk gA mudh H@;rk ifjoru dinj le; t=2t 1) @e'l

R, n
R, rFk R, 0A ;fn R_ng, rcndkekug:

2
-t -t

A, =Aje", AQone2T

A A =
R,=—le®, R, =—Le
Pog e 2p
at t=271

Ay 2
R, ¢ P’
R, ﬁeq e

A monochromatic beam of light is incident at 60° on one face of an equilateral prism of refractive index n

and emerges from the opposite face making an angle 6(n) with the normal (see the figure). Forn= /3 the

value of 0 is 60° and E=m . The value of mis :
,do.ki idk’k dk ,d 1t ,d nviorukd oty leckg fiTe d ,d Qyd ij 60°d dk.k 1j vkifrr gkrk g
rik Teu oky Qyd I yEc I 6(n) dk.k cukr g, fudyrk g (fp=k n[)A n= /3 1j 6 dk eku 60°g rFik

de
i gArc mdketu g :
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Sol. sSin60=nSsiNT....ccccvreeunnnne. (1)

sin@=nsin (60—r)............. (2)
Differentiating eq...(2)
cos 6@ =-ncos (60— r)E +sin(60 —r) 60°

dn dn .
Differentiating eq...(1)

60°(4 > Q0
ncosr dr +sinr=0 )r 60;[’&
dn .

cos 6@ =-ncos(60—r) ( —tanr ) +sin(60 —r)

dn n
de .
—= (+cos(60—r1)tan r+sin(60 —r))
dn cos6
4 = ! (cos30xtan30+sin30)
dn cos60

Ans.

Sol.

=2(l+lj=2
2 2

In the following circuit, the current through the resistor R (=2Q2) is [Amperes. The value of Tis :

uhp fn; x; Ifjifk e ifrjkk R (=2Q) e 1,15 Mjk 1okigr gkrh gA rc I1dk elu g :

R(=20Q2) 10
—MN—
200 80
§§ 60 gg 20
E 40F
6.5V T 100
2 120 %49
1
2Q 10 2Q 10
MW MW MWW———————— W
60 E 20 o £ 20 60 E 20 g20
T 40 = N 40
- 6.5V —— AW
6.5V —— MWW = 10Q >
= 10Q2 = Eg 120 § 40
s 120 = 40 7
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20
""“""" ZQ
= = ‘I""‘V‘I‘I
S = 20 [ 1
“F T 60 S z20
65V —— - N
= = 6.5V —— MW
1202 40 = 10Q =
T T Z 120 2 40
20
1 Wi
\
p— 2450 6.5
6.5V —— = 1=85 _tamp
6.5

An electron in an excited state of Li** ion has angular momentum 3h/27. The de Broglie wavelength of the
electron in this state is pra, (where a, is the Bohr radius). The value ofp is :

Liz* vk;u dh mikier volFk e ,d byDVku dk dk.la; Tox 3h/2gA bl volFk e byDVku di Mi&ckkyt
rjxn/; pra, (tok a, ckj f=kT;k g) gA rc pdk eku g :

2
p-nh_3h
2n 2¢m
n=3
,_h_ b _hom om
p mv 3h 3
n2
I’:aog
- - 2
}\:2_na0n_:2_nao3_:2nao
3 VA 3

A large spherical mass M is fixed at one position and two identical point masses m are kept on a line passing
through the centre of M (see figure). The point masses are connected by a rigid massless rod of length / and
this assembly is free to move along the line connecting them. All three masses interact only through their

mutual gravitational interaction. When the point mass nearer to M is at a distance r =3 / from M, the tension

M
in the rod is zero for mzk(z—ggj . The value of k is :
,d cMk xkykdkj n0;eku M ,d txg fLFkr g rFk nk ,d -1 fcn n0;eku mnl;elu M d din I gkdj thu
okyh J[k i1 JI[k x; g (fp=k n[k)A fcn nl;eku ,d 7yEckb d nd;eku jigr n< NM I €M g rFk ;g
I ;ktu mudk tMu okyh [k 1j xfr dj Idrk gA IHh n0;ekuk e doy mudk viuk x zRokd'.k gA tc

M
M d fudV okyk fcln nl;eku M I r=317dhnjh ij g rc mﬁ{ﬁj d fy, NM e ruko *l; gA rc

kdkeku g :

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in



h Matrix JEE-(Advanced) 2015 PHYSICS

JEE Academy

Ans.

Sol.

Ans.
Sol.

_. m m

- & .
—

7

For point mass at diatance r =3/

GMm Gm’ _

(30’ I’

For point mass at distance r =4/

GMm Gm’ L

P > !
(41) / r "

GMm 3 Gm? ~ GMm N Gm?
9/* I? 167* I’

7GMm 2Gm?
144 I’
™
m=——
288

The energy of a system as a function of time t is given as E(t) = A? exp (—at), where o = 0.2 s7'. The

measurement of A has an error of 1.25%. If the error in the measurement of time is 1.50%, the percentage

error in the value of E(t) att=5s1s: [JEE (Adv.) 2015]

,d fudk; dh le; tij Atk E(t)=A2exp (—ot) Qyu Hjk nh tkrh g, tgk a=0.2s'gA Ad ekiu e 1.25%

dh 1fr'kr =V gA ;fn le; d ekiu e 1.50% dh =V g rc t=5s1j E(t)d eku e ifr*kr =V gkxiA:
[JEE (Adv.) 2015]

4

E(t)=A%e™

o=0.2s"

dA _ 1.25%

A

%21.50%

dE
S
logE=2logA—at
d—E=i2%i0Ldt
E A
=12 (1.25) £ 0.2(7.5)
=+25+15

=+4%

?
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r
The densities of two solid spheres A and B of the same radii R vary with radial distance ras P (1) =k [Ej

5
r
and pp(r) =k (Ej , respectively, where k is a constant. The moments of inertia of the indivisual spheres

| n
about axes passing through their centres are I, and I, respectively. If I_B = 10> the value ofnis:
A

R f=t;k d nk BkE xkyk A rFlk B d %uRok dk f=kT; njh rd Kk Bchk @ekt pa(®) = k[ﬁ] rFik
Py (1) = k(éj g, tok k ,d fLRgkd gA xkyk d viu&viu din 1 gkdj thu okyh v{kk d ifjri

I, n
tMRo%k.k De’lt T, rik I,0A ;fn 7T =75 g, rc ndkelu g
A

6

Consider a shell of radius r and thickness dr

. 2 2 2
dl = E(p.4nr dr)r d@

I:J.dI
R 5
jgkr—s.4nr2dr r’
L _33 R _6
I, & 10
A 2k};4nr2dr r’

0

Four harmonic waves of equal frequencies and equal intensities I have phase angles 0, /3, 21/3 and .
When they are superposed, the intensity of the resulting wave is nl . The value of niis :

cjicj vkoflk;k rFik riork I, db pkj vkor rjxk di dyk d dk.k 0, /3, 2n/3 rFkk = gA €c bu rjxk dk
v/ kjkfir Lijikl (superpose) fd;k Thrk g rk ifj.ken riork nI gA rc ndk eku g :

3

I, o« A?

T
Let amplitude of individual wave be A then amplitude of resulting wave 2A cos (g} =\3A

I (\/§A)2
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10.

=3I,

Section-2 : (Maximum Marks : 32)
In terms of potential difference V, electric current I, permittivity € , permeability p, and speed of light ¢, the
dimensionally correct equation(s) is (are)
fotkokiry v, foJr Mgk I, ijlo] rkd <, ikjxE; rk w, rAk idk’k di pky c dk feykdj foeh; i I Hgh
fodY1 g (g)
(A)p 2= e, V? B) e l=pV (CO)1=¢g,V D) pcl=eV
AC

1p,N’A

1
(A)  Energy of inductor Ele =3 I’

1 1 A
Energy of capacitor = ECVZ =5 EVZ

A
Ko 712 & g EVZ have same dimension

So u,I’ & €, V* have same dimension
© Q=CV
Q_CV

t t

[=¢;, ——

[t

A
m have unit of speed

So I=€,cV
Consider a uniform spherical distribution of radius R, centred at the origin O. In this distibution, a spherical

cavity of radius R , centred at P with distance OP =a=R —R, (see figure) is made. If the electric field
inside the cavityat position 7 is E(F), then the correct statement(s) is (are) :

,d =Tk R, rik ,d leku vio’k %uRo dk xkykdkj vio'k ey fcin O ij dfinr gA ble ,d R f=T;k
rik P ij dfinr ,d xkykdkj xfgdk (cavity), €gk OP=a =R —R, g] cuk;h tkri g (fp=k n[ks)A ;fn
xfgdk d vinj fLRfr ¢ 1j fo]r {=k E(r) g, rc Igh dFku g (9): [JEE (Adv.) 2015]

Q

(A) E is uniform, its magnitude is independent of R, but its direction depends on ¥
(B) E is uniform, its magnitude dependent on R, and its depends on

© E is uniform, its magnitude independent of a but its direction depends on 3
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(D) E is uniform and both its magnitude direction depends on 3

(A) E ,d leku g] bhdk ifjek.k R, ij futkj ugh djrk g yfdu bldh fn*lk ¢ ij futkj djrh gA
(B) E ,d lelu g] bhdk ifjek.k R, ij futkj djrk g rik bldh fn*fk ¢ 1j futky djrh gA

(C) E ,d lelu g bidk ifjek.k a ij fulkj ugh djrk g yfdu bidh ik 3 ij fulkj djrh gA
(D) E ,d leku g] ,0 bldk ifjeck rik i niuk 3 ij fukj djr gA

D
Electric field in cavity

E:pOP

3e,

OP=R, -R,

__pa
3e,

In plotting stress versus strain curves for two materials P and Q, a student by mistake puts strain on the y-

axis and stress on the x-axis as shown in the figure. Then the correct statement(s) is (are) :
Ik P rik Q d ifrey&foNfr (stress-strain) XkQ [kipu e ,d Nk xyrh 1 y-vik ij foNfr rik x-v{k
ij ifrcy n*krk gA rc Igh dFku g (9):

h

P
Q

Strain

W

Siress

(A) P has more tensile strength than Q

(B) P is more ductile than Q

(C) P is more brittle than Q

(D) The Young's modulus of P is more than that of Q

(A)P dk ruu&lkeF; (tensile strength) Q 1 vi/kd gA

(B) InkFk P inkFk Q 1 vi/kd rU; (ductile) gA

(C) InkFk P inkFk Q 1 vi/kd Hkxj (brittle) gA

(D) InkFk P dk ;x 1R;kLFkrk x.kkd inkFk Q d ;X iR;kLFkrk x.kd 1 vi/kd gA
(A,B)
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Sol \ Strain

S

Cd
stress

Breaking stess of P is more than Q so P is more ductile
. 1
strain = —stress
Y

Y, <Y
12. A sphe:ical body of radius R consists of a fluid of constant density and is in-equilibrium under its own
gravity. I[f P(r) is the pressure at r(r < R), then the correct option(s) is(are) :-
,d ,dlelu %uko d rjy d xkykdkj fiM di T3 R g rRk ;g viu Lo d xzRo d iHko e IKE;ioLFk
e gA ;fin bld din I njh r(r<R) i nkc P(r).g] rc IghfodYi g (9) :-
P(r=3R/4) 63 P(r=3R/5) 16 Pr=R/2) 20
A Pr=0=0 " B p;2r/3) 80O Pr=2r/5 21 pr=r/3) 27
Ans BC
Sol.  Gravitative field ata distacer
GP : mr’ _ 4Gpmr
2 .3
Consider a small patch.of width dr at a distance r

P+dP

—dp. AA = anpr AA dr.p

—'T dP = j[ 4G:fznrdr

O R

_p_AGe'm [ -R?]

3x2
2Gp’nr,,
P= R —r = P=cR*-r?
TR -] o(R? 1)
2 2
=R P1=c[R2—&j _JRC
4 16 16
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r:z—R PZZC(R2_4L] :CSR

3 9 9
P _63
P, 80

2

L_3R PFC(RZ_ 2] _ 16R

9 5 25
r—2_R R, = (R2—4—RZJ — 21R”

5 ) 25 ) "7 25
P _16
P, 21

R*) 3R’
=R P=c¢|R’-——|=
r=— P =c RZ——2 =8R2
° 9
R_2
P 32
13. Aparallel plate capacitor having plates of area S and plate separation d, has capacitance C| in air. When

two dielectrics of different relative permittivities (€, =2 and €,=4) are introduced between the two plates

as shown in the figure, the capacitance becomes C,. The ratio C/C, is::

.d Relrj ifvvdk 1idj= dhifvvdivk dk {=iQy s rRik ifvvdivk d cip e njh d gA ik bidh of; e
Jifjrk C, gh € ifvWdived ef; nk vyx&vyx Ikifk ijio] ridk (e, =2 Wk <, =4) d ijlo]r iniF
n'l; fpsiuk jLk€kr g rc bl idkj cu up M=k o Mifjrk C,gk T gA rc vuikr C/C, g :

d/2

(A)6/5 (B)5/3 (C©)7/5 (D)7/3
Ans. D
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Cll

ClzeoA
d
S
C_ZSOE_ZSOS
= d ==
2
S
Cv_4805_4808
= d =4
2
280% s
C"= =20
d
cc' . 4e,s g5
C,= =— B
c+C' 3:d d
_T&s
3.d
S 7
C, 3

14. An ideal monoatomic gas is confined in a horizontal cylinder by a spring loaded piston (as shown in the figure).
Initially the gas is at temperature T , pressure P, and volume V| and the spring is in its relaxed state. The gas is
then heated very slowly to temperature T, pressure P, and volume V. During this process the piston moves

out by a distance x. Ignoring the friction between the piston and the cylinder, the correct statement(s) is (are) :-

,d ,d&ijelkd vin'k xI ,d {ifrt cru (horizontal cylinder) e fLix&;Dr fiLVu Hjk cn g (n"i; fp=hulkj)A
ikjEtk e x 0 dk rkieku T,, P, rfik vk;ru v, g rik fLix fodkr volFk e gA ve xI dk cgr Anjé&/kj rkieku
T, rd xe dju ij nkc P, rfik vk;ru v, ok thrk gA bl if@;k e filvu x njh r; djrk gA filVu ,o cru d
el; Ak.k dk ux.; ekur g,] Igh dFu g (9):
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1
(A)IfV,=2V and T,=3T, then the energy stored in the spring is 1 PV

(B)IfV,=2V and T,=3T , then the energy change in internal energy is3 P, V,

7
(C)IfV,=3V, and T, =4T,, then the work done by the gas is 3 PV,

17
(D) If V,=3V, and T, =4T,, then the heat supplied to the gas is v PV,

1
(A):fn Vv, =2V Ak T,=3T g, rc fLix e Hpr ARl Z PV, gA

(B) ;fn v, =2V, rflk T,=3T,g, rc virfid Atke ifjoru 3P v, gA

7
(C) 3V, =3V, riT,=4T g, rc x1 Hjkidskx:;kdi; TRV gA

17
(D) ;i V,=3V, kT, =4T;g, rc xB dinh x;h A'ek =PV, gA

Ans. B
Sol. Pn
P, =P,
X,
I
B
P
=
Xt X
Kx
(A) P = P1 +T
3 V,
P,=2P N X = Xl
3P, _ Py Kx
A
Ky = DA
2
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Energy of spring
1, PA PV,
—Kx"=—t—x=—"-
> 1 2 Ans. A
(B)
f
AU=2 @, V,~P,V)
=3PV, Ans.B
4P, P 2V,
p =20 KX=-LA X=—-
©) PT3 3 A

W= (W, + W)

gas spring

= (PIAX+%KX.X)

pa Vi, 1 BA 2V,
A 23 A

_opy 4 PV 7};\/l

D) AQ=W+AU

7PV, 3
:%‘FE(Psz_PlVJ
:%%Gpl.svl-plvlj
_ TPV ARV,
3 2 6

A fission reactionis given by >°U i Xes? 2 Sr+x +y , where x and y are two particles. Considering

2 U to be at rest, the kinetic energies of the products are denoted by K, ,K_, K (2MeV) and

sr’

K (2MeV), respectively. Let the binding energies per nucleon of 33U, ;’ Xe and 3;Sr be 7.5 MeV, 8.5

254

MeV and 8.5 MeV, respectively. Considering different conservation laws, the correct options(s) is (are) :-
,d fo[lMu if@;k 29U — 4 Xe+2 Sr+x+y nhX;h g, tgk x rfk ynk d.k gA 2°U fojkeloLFik e g

rrkk miiknk dh xfre Atk, @e’li K o Kip K (2 MeV) rfik K (2MeV) I n™;h x5h gA 50U, Xe ik

254

sr ot ifr U;Dywviu ok Athvk dk @e'ki 7.5 MeV, 8.5 MeV rFik 8.5 MeV yA fofkiu 1j{ik fu;ek ok

/ku j[kr g, Bgh fodYi g (Q) :-

(A)x=n,y=n,K_=129MeV,K_=86MeV (B)x=p,y=e,K_=129 MeV,K_ =86 MeV
(C)x=p,y=nK_=129MeV,K_=86MeV (D) x=n,y=n,K_=86MeV,K_=129 MeV
20U L x4 S x4 y

X=y=n

Q=236x7.5-(140 x 8.5+ 94 x 8.5)
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Sol.

=1770 — (1190 + 799)
=219 MeV
In A and D energy and charge conservation is followed
So Q=K +K +K +K/
=129+86+4
=219
InD,

P P, TP, TP,

so conservation of momentum will not hold

A

Two spheres P and Q of equal radii have densities p, and p,, respectively. The spheres are connected by a
massless string and placed in liquids L, and L, of densities o, and ¢, and viscosities 1, and n, respectively.
They float in equilibrium with the sphere P in L and sphere Q in L, and the string being taut (see figure). If

sphere P alone in L, has terminal velocity \7P and Q alone in L, has terminal velocity \7Q ,then :

cjkcy =Tk oky nk xkyk P rfik Q d %uRo @e'i p, rikk p, gA xkyk dk ,d ni;efu jfgr Mgh 1 tiMdj
o, ,0 o, kuRo oky rFk m, ,0 m, ";kurk X.kdk oky mok L, ,0 L, e Mkyk thrk gA BKE;koLFk e xkyk P
no L e rfk xkyk Qno L, e rjrk g rAk Mgharuh jogrh g fp=k n[k) A ;fn xky P dk vyx I L, e Myu

ij mhdk Ihelir ox v, girk g vij xky Q dk L, e vyx Mkyu ij Iheldr ox \7Q g, rc:

(C) V,.V, >0 (D) V,.V, <0

For floating
(p,+p,)V=(c,+0,)V
p;tpP, =0, +0,

since strings in taut so

p; <O, p, >0,

\A :%rz(cz —P)g
9 M,

Vng(Gl—pz)g
9 LI
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since 6, —p, =—(0, —p,)

Vel
VQ n,

\7P .\7Q <0 because V,, and V , are opposite

Section - 3(Maximum Marks : 16)
Paragraph-1
Light guidance in an optical fiber can be understood by considering a structure comprising of thin solid glass
cylinder of refractive index n, surrounded by a medium of lower refractive index n,. The light guidance in
the structure takes place due to successive total internal reflections at the interface of the median, and n, as
shown in the figure. All rays with the angle of incidence i less than a particular value of i are confined in the
medium of refractive index n,. The numerical aperture (NA) of the structure is defined as sin1i_.
,d idk'k; rir e 1dk’k dk ifjogu ,d 1jpuk fele.n, viorukd oky dkp dk ,d iryk cyu (flfyMj)
,d mI'l de viorukd n,oky ek/;e I f&jk g Jjk Be>k &k IdrkgA bl Bjpuk e idk’k dk 1fjogu ek/
;ekn rik n, d vrjki'B ij mUkjkkj i .k virfjd i jkoru Fik gkrk g (fp=k n[k) A idkk di o B folj .k
feudk bl Bjpuk d fhj ij vkiru dk.k i dietu ,d fof*k'v dk.ki | de gkrk g 1jpuk e n viorukd
dek/;e e jgr g, ifjogu dj IdrhgA Ljpukdk B[;Red dkjd (numerical aperture (NA)) sini_}jk
ifjHkfkr fd;k €krk gA

n,>n,

Air Cladding n,

17. For two structures namely.S withn = J45 /4 and n,=3/2,and S, withn =8/5and n, =7/5 and taking
the refractive index of water to be 4/3 and that of air to be 1, the correct option(s) is (are)
nk Bjpuk, S, fEle n = /45/4 ,0n,=3/29 rfk S, ftle n =8/5,0 n,=7/5yA ikun dk viorukd
4/3 ,0 ok; dk viorukd 1yr g, IghfodYi g (Q):
16

(A)NA of S, immersed in water is the same as that of S, immersed in liquid of refractive index W

16
(B)NA of S immersed in liquid of refractive index E is the same as that of S, immersed in water

4
(C)NA of S, placed in air is the same as that of S, immersed in liquid of refractive index E

(D) NA of S, placed in air is the same as that of S, placed in water

. . 16 | ..
(A) S, di NA ifuh e Mcku 1j ogh g tk fd S, dk NG viorukd oky no e Mcku 1j gA
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16
(B) S, dh NA NG viorukd oky no e Mcku ij ogh g tk fd S, dk ikuh e Mcku 1j gA

4
(C)S, dn NAmI ok; e j[ku ij ogh g tk fd S, dk NG viorukd oky no e Mcku 1j gA

(D) S, di NAmN ok; e j[ku ij ogh g tk fd S, dk ikuh e Mcku 1j gA
Ans. AC

SO]. 20(_: n1

n sin i =n,sin(90-c)

. n,
sinc =—=
1’11

Where n_: Refractive index of srroundings

2
.. n n 1
NA =sini =— [1-—=— n; —n;
ns nl 1lls

For Sl in Air

A=l 9 3
N6 4 4

6
ForS inn,=——
! A5

oI5 [45 9. 315

6 V16 4 24
For S, in water

L [509 3(3) 9
4/3)V16 4 4\ 4 16
ForSzinAir

AL [64 49 _JIs
1V25 25 5
For S, in water

1 [64 49 3415

" @/3)\25 25 4 5

16
ForS inn =——
2 315

3WI5415 9
5

16

NA =
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18.

Ans.

Sol.

4
ForS sin n, =——
2 \/E

NaMIs 64 49 Vis1s_3
4 V25 25 4 5 4

If two structures of same cross-sectional area, but different numerical apertures

NA, andNA, (NA, <NA) are joined longitudinally, the numerical aperture of the combined strcture is :

;fn cjkcj vuilF dkv {=kQy okyt ijUr vyx&vyx I[;iRed Hjkd NA, rfik NA, (NA, <NA,) oky!

nk Bjpukvk dk vun/; -1 e ,d nlj I &Mk thrk gA 1;0r I;ktu dk L[;lRed }jd g :

NA NA,
(AN A, +NA, (B)NA, +NA, (C)NA, (D)NA,
D

SEEEEEEEEEEEREREE IR RARARAARA

% \
NA =—/n] —n;
NA, <NA
Therefore the numerical aperture of combined structure is equal to the lesser of the two numerical aperture,
whichisNA,

Paragraph-2
In a thin rectangular metallic strip a constant current I flows along the positive x-direction, as shown in the
figure. The length, width the thickness of the strip are /, w and d, respectively.

A uniform magnetic field g is applied on the strip along the positive y-direction. Due to this, the charge
carriers experience a net deflection along the z-direction. This results in accumulation of charge carriers on
the surface PQRS and appearance of equal and opposite charges on the face opposite to PQRS. A poten-
tial difference along the z-direction is thus developed. Charge accumulation continues until the magnetic
force is balanced by the electric force. The current is assumed to be uniformly distributed on the cross
section of the strip and carried by electrons.

n'k; fp=kulky Kr db ,d 1ryh vk;rkdij 1VWh e ,dleku fo]r Ak 1/kuiRed x-fn*ik e 1okigr gk job
gA 1VVh dh yEckb] pkMkb rFk ekVkb @e™é 7, w rFkk d gA 1VVh 1] KulRed y-fin*lk e ,d ,dleku pEcdh;
{=k g yxskx;k gA bld dkj.k vio'lokgd z-fn"ik dh vij fo{kfir gkr gA ifj.lkert Irg PQRS ij
vio'kokgdk dk Bp;u gkrk g rFk PQRS d lkeu d Qyd ij cjkcj fdir foijhr vko'k vk tkrk gA ,d
fotkkrj z-fn*ik d BkFk b1 1dkj fodflr gkrk gA vko'k okgdk dk ;g Ip;u rc rd &kjh jgrk g tc rd
fd pEcdh; cy]olr cy I Brfyr ugh gk €krA fo] r Mgk dk Tokg byDVkuk d Hjk rAk 1Vvh dh vuiLFk
dkv 1j ,dletu gA
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| s ST
S[QJK(‘ o M : R[/ : %X
P Q “

Consider two different metallic strips (1 and 2) of the same material. Their lengths are the same, widths are
w, and w, and thicknesses are d, and d,, respectively. Two points K and M are symmetrically located on
the opposite faces parallel to the x-y plane (see figure). V| and V, are the potential differences between K
and M in strips 1 and 2, respectively. Then, for a given current I flowing through them in a given magnetic
field strength B, the correct statement(s) is(are)

,d gh pkyd (metallic) inkFk dh nk vyx&vyx 1fVV;k (1 rFik 2) dkyA mudh yEckb;k cjkcj g] pkMkb ;k
@e’k w, ,0 w, rik ekVkosk @ek d, rfik d, gA nk fcln K rik Mx-y ry d lellrj vieu&lieu d
Qydk 1j fLFkr gA 1fVV;k 1 rFkk 2 e K rik M d cip fotkoklrj @e"li V, rfkV, gA rc mue cgu okyh
,d nh x;h fo]r Mgk TrRk ,d nh x;h pEcdh; {i=k dh riork B d fy, Ig dFu g (@)
(A)Ifw,=w,andd, =2d, then V, =2V,

(B)Ifw,=w,andd, =2d,, then V=V,

(C)Ifw, =2w,andd, =d,, then V, =2V,

(D)Ifw, =2w,andd, =d,, then V, =V,

Ans. (A,D)

Sol.

20.

V.-V
qvB= q(mTk v veloeity of electrons

V -V =wvB.
[=neAv=ne(wd)v
I

WV = ——
ned

Vv, -
ned
A)w,=w,d =2d, = V,=2V,

B)w,=2w, d, =d, = V,=V,

Consider two different metallic strips (1 and 2) of same dimensions (length /, width w and thickness d) with
carrier densities n, and n,, respectively. Strip 1 is placed in magnetic field B, and strip 2 is placed in mag-
netic field B,, both along positive y-direction. Then V and V, are the potential differences developed
between K and M in strips 1 and 2, respectively. Assuming that the current I is the same for both the strips,
the correct option(s) is(are) :

letu vkdkj (yEckb 7, piMkb w rFik ekVkb d) dh vyx&vyx pkyd inkrk dh nk 1fVV;k (1 rFkk 2) feud
vio'kokgdk d %uRo @e'kt n, rAk n g dk yA iVVh 1 dk pEcdh; {k=k B, rik iVVh 2 dk pEcdh; {kk B,e
JIK X35k gA pEcdh; {k=k B, rFkk B, uiked y-fn"k e gA rc 1fVV3k 1 rFkk 2e Krfk Md chp fOHkOkUI’j
@e’k vV, ik v, gA nkuk |fVV,k e cgu okyh fo] r gk Tdk Beku ekur g, Bgh fodYi g (9):
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(A)IfB,=B,andn, =2n,,then V,=2V,
(B)IfB,=B,andn =2n,,then V, =V,
(C)IfB,=2B,andn, =n,, then V,=0.5V,
(D)IfB,=2B,andn, =n,, thenV,=V,
Ans. (A,C)
1B
Sol. VM - VK =
ned
(A)n,=2n, ; B =B, = V =2V
(C)B,=2B,,n, =n,
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