T Matl'ix _ CODE :2
MATRIX JEE Academy JEE (Advanced) 2017 PAPER-I

PART 1: PHYSICS
SECTION-I (Maximum Marks : 28)

This section contains SEVEN questions.

Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four options

is (are) correct.
For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS
For each question, marks will be awarded in one of the following categories :

Full Marks : +4 If only the bubble(s) corresponding to all the correct option(s)
is (are) darkened.
Partial Marks : +1 For darkening a bubble corresponding to each correct
option, Provided NO incorrect option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : -2 In all other cases.
For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will get +4
marks; darkening only (A) and (D) will get +2 marks; and darkening (A) and (B) will get—2 marks, as a wrong

option is also darkened

ONE OR MORE THAN ONE CORRECTANSWERTYPE
1. A circular insulated copper wire loop is twisted to form two loops of area A and 2A as shown in the figure. At
the point of crossing the wires remain electrically insulated from each other. The entire loop lies in the plane (of
the papqr). Auniform magnetic field § points into the plane of the paper. At t=0, the loop starts rotating about
the common diameter as axis with a constant angular velocity o in the magentic field. Which of'the following

options is/are correct :

(A) The amplitude of the maximum net emf induced due to both the loops is equal to the amplitude of maximum
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emfinduced in the smaller loop alone

(B) The emfinduced in the loop is proportional to the sum of the areas of the two loops

(C) The rate of change of the fulx is maximum when the plane of the loops is perpendicular to plane of the
paper.

(D) The net emfinduced due to both the loops is proportional to cos wt

,d xkykdkj fo] r&jk/r rke 1j (insulated copper wire) dk A rFfk 2A oky nk {=kQyk d oy ;k e 0;kofrr
fd;k gA rijk d vir@e.k fcUn fo] rjkih jor g (elk fp=k e n*fk;k x5k g)A REi.koy; dixt d ry
e fLFkr gA dixt d ry d vfikyEcor fLFkj rRk ,dleku pEcdh; {ck 5 Bo=k mifLFr gA oy; viu
lenkf;d 0;k0k B cu v{k d ifjri le; t=0 1 o dk.lh; ox k-Z%euk tkjEbk djrk gA futu e I dkull
diul dFu Igh g/g\

X X
area 2A

X ¢ X

(A) nkuk oy 5k 1 mRilu vifkdre dy ifjr fo] r okgd cy (netemf) dk Vk;ke] NkV oy; e mRilu
vikkdre ifkr fo]r okgd cy d vk;ke d cjkcj ghxk

B) 1fjr fo] r okgd cy oy;k d {=kQyk d ;kx d Nekuikird g

©)tcoy;kdiry dixt d ry I vitkyc fn"ik e gkrk g rc vitkolg d ifjoru dh nj vikdre gkrh gA
(D) nkuk oy ;k I mRilu dy ifjr fo] r okgd cy cos wtd Dekuikrh g

Ans. AC
S. ¢, = BAcos ot
dé . . . .
| = ‘E = BAosin ot polarity of €, & €, will be opposite
le,| = ‘ddi? = B(2A)wsin ot

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 2



Matrix JEE-(Advanced) 2017 CODE : 2

MATRI JEE Academy PAPER-I
2. A blcok M hangs vertically at the bottom end of a uniform rope of constant mass per unit length. The top end

of the rope is attached to a fixed rigit support at O. A transverse wave pulse (Pulse 1) of wavelength A is
produced at point O on the rope. The pulse takes time T, to reach point A. If the wave pulse of wavelength
A, is produced at point A (Pulse 2) without disturbing the position of M it takes time T, ; to reach point O.
Which of'the following option is/are correct :

bitld

O ||~ Pulse 1

= Pulse 2
Al M

(A) The velocity of any pulse along the rope is independent of its frequency and wavelength
(B) The time T, =T,
(C) The velocities of the two pulses (Pulse 1 and Pulse 2) are the same at the midpoiont of rope

(D) The wavelength of Pulse 1 becomes longer when it reaches point A

,d letu Jf[kd %urkoky (uniform mass per unit length) m/ok/kj Mkj d fupy flj 1j ,d xvVdk M yVdk
gvk gA Mij dk njk fljk n< il (fein 0) I Byku gA rjxn/; A, di VuilF rjx Lin (Lin 1, pulse
1) fcin O 1j mRilu dh x50 0A ; rjx Linfcin o I fcln A rd T, le; e igprt gA xvd M dk
fcuk fo{kkr fd; g, fcln A 1j fuek.k dh xb rjxn/; &, dh vuilF rjx Lin (Lin 2, Pulse 2), fcln A
1 fcln o rd T, le; e igprh A futu e I dwlivdiul dFu Bgh g/gt

ikitld

O ||~ Pulse 1

= Pulse 2
Al M

A) M d vufn™k if'kr fdBh i Lin dk ox mBdh vkofr ,0 rjxn/; 1j fulkj ugh g
®)le; T, =T,

(C)Mkj d e/; fcUn 1j Lin 1 (Pulse 1) rFik Lin 2 (Pulse 2) dk ox leku g

(D) Lin 1dh rjxn/; fcln A rd igpu e yEch gk tk;xh
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Ans. AB
T
S. V= E , S0 speed at any position will be same for both pulses, therefore time taken by both pulses will be
same.

v
AM=v=A= T V, since when pulse 1 reaches at A, speed decreases therefore A decreases.

Atmid point, magnitude of velocity is same, but direction will be opposite. Hence velocity will be in opposite
direction.

3. A flat plate is moving normal to its plane through a gas under the action of a constant force F. The gas is kept
at a very low pressure. The speed of the plate v is much less than the average speed u of the gas molecules.
Which of the following option is/are true :
(A) The plate will continue to move with constant non-zero acceleration, at all times
(B) The resistive force experienced by the plate is prbportional tov
(C) The pressure difference between the leading and trailing faces of the plate is proportional to uv.
(D) At a later time the external force F balances the resistive force
,d LikV IyV (flat plate) VYi nkc d-xl €] viu ry dh vitkyc fn'lk €] ckg; cy F d itkko e vxIfjr
gA IyV dh xfr v, x1 v.kvk d vklr xfr u | cgr de gA futu e I dkullivdkull dFu Bgh g/g\
(A) lyV Tonk *W; rj fLFkj Roj.k (constant non-zero acceleration) 1 pyrh jgxi
(B) lyV Hjk vutko gvk 1frjkkd cy vd lekuikri g
(C) 1frxkeh ,0 vuxkel 1'B.d ncto dk vrj uv d lekuikrh g
(D) dN le; d cin ckg; cy F vk ifrjkkd cy Brfyr gk €, x

Ans. BCD

S. u' = o, oo = constant
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v
u' u'
A

w.r.t plane

(u'—v) (u'+v)

. Before collision
Before collision

After collision

(u'+v)
(u'-v) -
A After collision
T—F T—F
Flrailing A Fleadlng F i A F e
Fleading= 2pA(U" + V)
trailing - 2pA(u' = V)2
lcading_ Ftrailing = 2pA(4u‘ V) 9 8pAu'V
) ) Fleading - Ftrailing '
Pressure difference = =8pu'v =8pauv
Area
Net force on plate

F. =F-8pAouv = mdv
dt

After long time v will be sufficient so F =8 pAouv
After that v=constant, i.e. plate will achieve terminal velocity.

4. A human body has a surface area of approximately 1 m?. The normal body temperature is 10 K above the
surrounding room temperature T . Take the room temperature to be T, =300 K. For T =300 K, the value of
oT, =460 Wm? (where o is the Stefan-Boltzmann constant). Which of the following options is/are correct?

(A) The amount of energy radiated by the body in 1 second is close to 60 Joules
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(B) If the body temperature rises significantly then the peak in the spectrum of electromagnetic radiation
emitted by the body would shift to longer wavelengths

(C) If the surrounding temperature reduces by a small amount AT <<T_, then to maintain the same body
temperature the same (living) human being needs to radiate AW = 46T, AT, more energy per unit time

(D) Reducing the exposed surface area of the body (e.g. by curling up) allows humans to maintain the same
body temperature while reducing the energy lost by radiation

ekuot; i"Bh; {=lQy yxHx 1 m2gkrk gA ekuo *kjhj ok riieku ifjo’k d rkietu B 10 K vilkd gkrk gA ifjo’k
rkieku T,=300K g] bl ifjo’k rkietu d fy, oT,} =460 Wm=gA tok o LVIQu&ckYVtetu fu;rkd
(Stefan-Boltzmann constant) gA futu e 1 dku Ik () dFu Bgh g/g 2

(A) ekuoh; *kjtj 1 1 1d.M e fudVre fodfjr Atk 60 Joules g

(B) ekuofi; “kjhj d rkieku e vxj lkrkd of) gk rc 1dk’k pEcdh; fodj.k LiDVe dh f'k[kj rjx&n/;
(peak in the electromagnetic spectrum ) ik rjx&n/; dh vkj foLFkfrr gkrh g

(C) ifjo’k rkieku vxj AT, 1 %Vrk g IAT <<Trc ekuo.d "kjhj dk rkietu dk vuj{k.k dju d fy,
AW = 46T, AT, Vikd At fofdfjr djuh iMrh.g

(D) 'B1; {=Qy AViu (€1 + fldMu 1) 1 efuo viu lji 1 fofdfjr Atk Avkr g ,0 viu "jtj ok riietu
vujf{kr djr g

Ans. CD

S. (A) Since the temperature of the body remains same, therefore heat radiated by the body is same as before.
(W, = caT*=ca(310)*)
(B) W o Area

If exposed area decreases, energy radiated also decreases.
(C)AT=b ST AL
(D) (W, = caT* =ca(310)*)
Since itis given that 6T, = 460Wm™
Hence, ca(310)*> 460 Wm™
So (D) option is wrong
5. For an isosceles prism of angle A and refractive index , it is found that the angle of minimum deviation§_=A.
Which of the following options is/are correct :

(A) For the angle of incidence i, =A, the ray inside the prism is parallel to the base of the prism

|
(B) For this prism, the refractive index p and the angle of prism A are related as A = B cos™! (%)

(C) At minimum deviation, the incident angle i and the refracting angle r, at the first refracting surface are

related by r, = (i,/2)
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(D) For the prism, the emergent ray at the second surface will be tangential to the surface when the angle of

incidence at the first surfaceis i, = sin™' {sm A,|4cos® 5 1 —cos A}

,d lef}ckg fiTe dk fiTe dk.k Ag (isosceles prism of angle A) A fiTe dk viorukd pgA bl fiTe dkU;ure
fopyu dk.k (angle of minimum deviation) 8§ =AgA futu e 1 dku Ik (1) dFu gt g/g ?
(A) tc fiTe dk vkiru dk.k i, =Ag rc fiTe d Hiry 1dk’ fdj.k fiTe d wvkkj. d ekullry gkxh
| .
(B) fiTe dk viorukd p ,o fiTe dk.k (A), A=ECOS (%} Hjk Kcthr g

(C)U;ure fopyu e vkifrr dk.k i, ,0 iFke viord ry d viord dk.kr, = (i,/2) }k bcfhr g

(D) tc igy ry ij vkiru dk.k i, =sin”' {sinA‘/4COSZ%—1—CosA} gl rc bl fiTe d fy, f}rh; ry

I fuxr fdj.kfiTe d 1"B I Li'lh; gkxh (tangential to the emergent surface)
Ans. ACD

—

A=2cos(W/2)
1

sinC:l,cosC: 1-——
[ %}

sini = p sin (A — C) = p(sinA cosC —cosA sin C)

=u| sinA I—Lz—COSA =(sinA pz—l—cosA)= sinA‘/4coszé—1—cosA
V' u 1l 2

Y I / , A

1=sin (smA 4 cos E—I—COSAJ

(C) In this option, it has been assumed that the refracting sides (Incident and emergent side) of isosceles

triangle are equal. Therefore, the ray inside the prism is parallel to the prism.
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6. A block of mass M has a circular cut with a frictionless surface as shown. The block rests on the horizontal

frictionless surface of a fixed table. Initially the right edge of the block is at x =0, in a co-ordinate system fixed
to the table. A point mass m is released from rest at the topmost point of the path as shown and it slides down.
When the mass loses contact with the block, its position is x and the velocity is v. At that instant, which of the

following options is/are correct?

LR
y m\ / R
L; -
VLT
x=0
. . mR
(A) The x component of displacement of the centre of mass of the block M is — Mim
. ) . 2gR
(B) The velocity of the point mass mis: V= o
.
M
(C) The velocity of the point V-
e velocity of the point mass m s : x Mom

(D) The velocity of the block M is s V.= —%« [2eR

ollkdlkj pki oky ,d xvd dk nljeku M gA ; xVvdk ,d %%k jfgr et ij fLFkr gA et d Iki{; (ina
coordinate system fixed to the table) XVd dk nkfguk dkj (right edge) x =0 1j fLFRr gA n0;eku moky ,d fcln
d.k dk olkkdkj pki d mPpre feln I fojkekoLFkk I NkMk tkrk gA ; foln d.k olikdkj iFk ij ubp dh vkj Bjdrk
gA tc foln d.k xvd I Fid foghu gk tkrk g] rc midh ria{kf.kd fLFkfr x vij xfr v gA futu e 1 dku Bk
(D) diu Igh g/g \

<R
y m:\ _l R
‘ X M E
VAT
x=0

R
(A)xvd (M)d Igfr din d folFikiu dk x %Vd (x co-ordinate) — ﬁ
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2gR

1+2
M

(B) fcn d.k (m) dk ox v= g

mR
M+m

(O feln d.k (m) db LFlu x = —2 g

(D) xvd (M) dk ox V= —%1/2gR g

Ans. AB

mv
S. If speed of point mass is v, then using conservation of linear momentum V. = M

2
ng=lmV2+lM(ﬂJ ; ng=lmV2(1+£J
2 2 M 2 M

v 2gR; XM:_( ij

14+ M+m

M
7. In the circuit shown, L=1 uH, C=1 uF and R=1kQ. They are connected in series with an a.c. source V=
V, sin ot as shown. Which of the following option is/are correct :

L=1 puH. C=1pF R=1kQ

0048 I| A
|
Vsin o t

(A) The frequency at which the current will be in phase with the voltage is independent of R.

(B) The current will be inphase with the voltage if ®=10*rad.s™

(C)Ato>>10°rad.s™', the circuit behaves like a capacitor

(D) At ®~0 the current flowing through the circuit becomes nearly zero.

fp=k e n[k; x, ifjifke,L=1uH,C=1pF rlkR=1kQgA ,d ifjort ok¥Vrk (V =V, sin wt) L=kr |
J.kh Ic/k gA futu e I dkulk (1) dFku Igh g/g \

L=1puH C=1pF R=1kQ

MM || MM
|
Vysinot

(A) tc fo] r Mjk okYVrk dh Tedyk e gkxi rk og vkofr R 1 fubkj ugh djxh
(B) t¢c o= 10*rad.s' gkxh rc fo| r /ikjk (electric current) okYVrk dh ledyk e gkxh
(C) tC o >> 10°rad.s, MfjiFk D/Mfj=k (capacitor) dh rjg 0;0gk) djrk g
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(D) €tC o~0 gkxh rc 1fjiFk e cgrh Mgk "W; d fudV ghxh

Ans. AD
S. Current will be in phase with voltage at resonant frequency.
O)L—L:O) —;—106560‘1
oC * JLC

Ifo> o, Circuit behaves like inductive.

Ifw~0 7Z—>0o=1-50

SECTION-II (Maximum Marks : 15)
This section contains FIVE questions.
The answer to each question is a SINGLE DIGIT INTEGER ranging from 0to 9, both inclusive.
For each question, darken the bubble corresponding to the correct integer in the ORS.
For each question, marks will be awarded in one of the following categories :
Full Marks : +3 If only the bubble corresponding to the correct answer is darkened.
Zero Marks : 0 In all other cases.

0.1
8. A drop of liquid of radius R = 10~ m having surface tension S = ENm*1 divides itselfinto K identical drops.

In this process the total change in the surface energy AU = 10-J. IfK = 10* then the value of o is :

0.1 .
1'B&ruko (surface tension) S = ENMI dnod ,dcndi fAT;k R=102mg] ftl K le:i cnk e

forkkEr fd;k Xk gA 1"B&ATK dk cnylo AU=102JgA ;fn K=10%g rc o dk elu gkxk :
Ans. 6

S. i7tR3 :kian
3 3

R
= (k)l/3
AU=(k4mr® — 47R?)T
2
— 4nT {kR— — RZ}

k2/3

= 47R2T[K" — 1] = 107

~1

4nx104x&[k1/3—1]:10-3
47

k'3 —1=100

103 —1 =100

10¢? =101

a=6
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9. A stationary source emits sound of frequency f, =492 Hz. The sound is reflected by a large car approaching
the source with a speed of 2 ms™'. The reflected signal is received by the source and superposed with the
original. What will be the beat frequency of the resulting signal in Hz ?

(Given that the speed of sound in air is 330 ms™' and the car reflects the sound at the frequency it has received)
,d fLFJ L=kr vkofr £ =492 Hz dh /ofu mRIftr djrk gA 2 ms'd xfr I vixeuh dij I ;g /ofu ijkofrr
gkr gA /ofu L=kkr 1jkofrr Bdr dk ikir dj d ey Idr 1j v/;kjkfir (superpose) djrk gA rc ifj.keh flXuy
dh foLin-vioflk (beat frequency) gA
(fofu dh xfr 330 ms' gA dkj /ofu dk mIdh 1kir gb vkofr 1j ijkofrr djrh g)

Ans. 6

Car

V.=2m/s

Frequency observed at car

V+V
fl:f“( v j

Frequency of reflected sound as observed at the source

fop( Vg N Ve
V-V, V-V,

beat frequency = f, —

_f, V+ V. 1
| V=V,

| Ve
V-V,

2x2
= —— =6beat/s
492 x 308

10. A monochromatic light is travelling in a medium of refractive index n= 1.6. It enters a stack of glass layers from
the bottom side at an angle 6 = 30°. The interfaces of the glass layers are parallel to each other. The refractive
indices of different glass layers are monotonically decreasing asn_=n—mAn, where n_is the refractive index
of the m™ slab and An = 0.1 (see the figure). The ray is refracted out parallel to the interface between the
(m—1)"and m™ slabs from the right side of the stack. What is the value of m.

,do.k 1dk*k (monochromatic light) viorukd n= 1.6 oky ek/;e e ixkeh gA ;g 1dkk dkp dh phrh (stack

of glass layers) 1 fupy Irg I 6=30°dk.k ij vkifrr girk g (€0k fd fp=k e n"l;k x;k g) A dkpk d Lrj
MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 11
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Ans.

11.

Ans.

ijLij lelrj gA dip d pirt d viorukd ,dfn"V n_=n—mAn,de 1 AV jg gA ;0k mLrj dk viorukd
n_0A VK An=0.1gA idk’kfdj.k (m—1),0 mLrj d i"Bry I lelirj fn'lk e nko vkj I ckgj fudyrk gA
rc m dk eku ghxkA

im n—mAn

m—-1 n-—(m l)Ar/

o
X
KN

v

/'. n—3An

3
2 /' n-2An
1 /‘ n—An

8
1.6s1n0 = (n —mAn)sin90°
1.6sin =n—mAn

1
1.6 % —=1.6-m(0.1)
0.8=1.6—m(0.1)
mx0.1=0.8

m=3§

An electron in a hydrogen atom undergoes a transition from an orbit with quantum number n, to another with

quantum numbern,. V, and V. are respectively the initial and final potential energies of the electron. If V_l =6.25,
f

then the smallest possible of is n, is

,d glbMetu ijekik ok ,d byDVku n, Dokive [k oky difk I n DokVe I[;kd d{i e io'k djrk gA v, ri

V, ilffed ,0 vire fLRfrt Atl, gA ;fn %=6.25, rc n.dh U;ure BEtkon B[ ;k gA
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2
22 =625
1’11
m,_3
n1_2 n=2;,n=>5
12. B1Tis an isotope of Todine that 3 decays to an isotope of Xenon with a half-life of 8 days. A small amount of a

Ans.

serum labelled with "*'I is injected into the blood of a person. The activity of the amount of '*'Tinjected was

2.4x10° Becquerel (Bq). It is known that the injected serum will get distributed uniformly in the blood stream

in less than half'an hour. After 11.5 hours, 2.5 ml of blood is drawn from the person's body, and gives an activity

of 115 Bq. The total volume of blood in the person's body, in liters is approximately

(youmayuse ¢* ~1+x for|x|<<land/n 2~0.7)

vk;kMiu dk BelFdfud *'1] feldh vk&vk; 8 fnu g] B-{k; d dkj.k tuku d eLFkiud e {k;r gkrk gA vYi
ek=tk dk *'TfpfBBr (labelled) Ihje (serum) ekuo “kjij e wiri f{kir (inject) fd ;k x;K f€1 ek=k dh viDVork

(activity) 2.4x10° cdjy (Becquerel) gA ;g hje -f/kj Mjk e vik %V e ,dleku forfjr gkrk gA vxj

11.5 %V ckn 2.5 ml jDr 115 cdjy dh viDVark n*fkrk g] rc ekuo *kjhj e jOr vk;ru (yivVj e)g

(Vi &% ~14x for|x|<<1,0 m 2~0.7 dk miz;kx dj 1dr gA)
5
I3t W)Xem +P

A,=2.4x105Bq=2N,

Let the volume is 'V,
t=0 A, = AN,
t=11.5Hrs A=AN

N
:7\4 _X2.5
115 (V J

115 = %x 2.5x(Nye™)

_In2

(11.5Hr)
115=Mx(2.5)xe e
5
IIS:Mx(ZS)xe_”M
5
yo2Ax10t o1
115 24
5
_24x10° o [23
115 24
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10° x23x 25

:W:5x103m1:51iter
X

SECTION-3 : (Maximum Marks : 18)
This section contains SIX questions of matching type.
This section contains TWO tables (each having 3 columns and 4 rows)
Based on each table, there are THREE questions
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct
For each question, darken the bubble corresponding to the correct option in the ORS.
For each question, marks will be awarded in one of the following categories :
Full Marks : +3 If only the bubble corresponding to the correct option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.

Negative Marks : —1 In all other cases

ANSWER 13 to 15 by appropriately matching the information given in the three columns of the
following table.

A changed particle (electron or proton) is introduced at the origin (x =0, y =0, z= 0) with a given initial
velocity v . A uniform electric field  and a uniform magnetic field g exist everywhere. The velocity v,

electric field £ and magnetid field g are givenin column 1,2 and 3 resepectively. The quantities E , B are

positive in magnitude.
Column I Column II Column III
S T - gl _ A

(I) Electron with V B B_OX ()E=E,z (P) B=-B,X
£ B - _

(I1) Electron with V= _0 y (i) E=-E,y (Q) B=BX

(1) Proton with v = 0 (i) E = —E X (R) B=B,¥
B E, . . _

(IV) Proton with ¥ 52X (iv) E=E & (S) B=B,z

up nh x;h Vey d riu dkyek e miyCk Fpuk dk mi;0r <x 1 ley dj 1'uk 13,14 ,015d mRrj
nhfe; A

,d pkt;Dr d.k (byDVku ;k 1kVku) vkjikd xfr 5 I ey fcln (x=0,y=0,z=0) ij iLrr (introduced) gkrk
gA fLFkj rFkk ,dlelu folr {=k g ,o pEcdh; {k=k g o=k miflFkr gA d.k di xfr v, fo]r {k £ rrk
pEcdh; {k=k § futu dkyek 1,2 ,0 3e @e'k n'ik; x; gA E, B, d eku /kuited gA

dkyel dkye 11 dkye 111
. _E,. ) B}
(I) Electron with ¥ = 25X () E=E,2 (P) B=-B
0
. E,. . 3
(IT) Electron with V = B y (i) E=-E,y (Q) B=Bx

0
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(1) Proton with v = () (i) E = —E & (R) B=B,¥
. . E, . B .
(IV) Proton with V= 2N—X (iv) E=E & (S) B=B,z

0
13. In which case will the particle describe a helical path with axis along the positive z direction :

fdl fLRfr e d.k +z v{k vufn*k dMfyuh 1Fk (helical path along positive z-axis) dk vul j.k djxk ?

(A) (I)(iii)(P) B)AV)()(S) (©) D()(R) (D) AV)([)R)
Ans. B
AY
S. ’
For constant velocity

F:qE+q(\7><]§):0

E=-(VxB)

ans. (C)

—EO)A(:—{%&xBOQ}
0

14. In which case will the particle move in a straight line with constant velocity :

fdl fLFfr e d.k vpy xir I Li/kh J[k e pyu djrk g :

(A) M) (R) (B)(ID(ii)(S) (©) AV)A)S) (D) Am)(iii)(P)
Ans. B
S. For helix with axis along positive z—direction magnetic field should be along z—direction.

15. In which case would the particle move in a straight line along the negative direction of y-axis (i.e., move along

—y):

fd 1 fLRfr e d.k Ik j[ik e _.Mhed y-vik (neative y-axis) di fn"l & pyxk 2

(A) (D (1)(P) (B) (ID(1i)(Q) (C) AV)(a1)(S) (D) (D (i1)(R)
Ans. D
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Force due to electric field is along —y axis and force due to § is zero.

ANSWER 16 to 18 by appropriately matching the information given in the three columns of the
following table.

Anideal gas is undergoing a cyclic thermodynamic process in different ways as shown in the corresponding
P — V diagrams in column 3 of the table. Consider only the path from state 1 to state 2. W denotes the
corresponding work done on the system. The equations and plots in the table have standard notations as used
in thermodynamic processes. Here v is the ratio of heat capacities at constant pressure and constant volume.
The number of moles in the gas is n.

Column I Column II Column ITI

PA 4 2
1 A\
D Wi, = E(szz -P,V, ) (1) Isothermal (P)
v
P L
21
(I w,_,, =PV, -PV, (i1) Isochoric Q) )
v
PA 1
2
(I) W,_, =0 (i) Isobaric R)
1’4
P,
1
VZ
(V) Wi, =—nRTln| == (iv) Adiabatic o) |,
1
"4

up nh x;h Vey d riu dkyek e miyCk Bpuk dk mi;0r <x I ley dj 1'uk 16,17 ,018 d mRrj
nhft; A

,d vin'k x1 (idal gas) foftllu p@h; m'eikird 1@ek I xtjrk gA ;g futu dkye 3 e P—V vkj [k Hjk n*ik;k
X;k gA doy fLRfr 1 1 fLRfr 2 tkuoky 1Fk dh wkj /;ku nA bl 1Rij fudk; 1j gvk dk; W oA ;gkyfusr
nkc ,o0 fu;r vk; ru A'el&Mdjrivi dk vuikr g (ratio of the heat capacities) A X1 d ekyk (moles) di L[ ;k

ngA
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16.

Ans.

17.

Ans.

18.

Ans.

sol.
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dkyel dkye 11 dkye 111
i ¥ 2
| IQ
D Wi, = E(szz _PZVI) (1) lerkih; (P)
v
P \
"
(I W,_,, =PV, -PV, (ii) levk; rfud Q ,
v
PA 1
2
{n w,,, =0 (iii) Renkch; (R)
.—7’
'}
\ 1
\4
av) Wi, =-nRTIn v (iv) - Je S |,
: L

Which one of the following options isthe correct combination ?

futu fodYik e dku Bk 1;ktu Dgh g ?

(A) (V) (i) (S) (B) (1) (ii) (S) (©) (1) (iv) (P) (D) D) (iv) (R)

B

Which of'the following options is the only correct representation of a process in which AU=AQ —PAV ?
futu fn, fodYik e dku Ik I;ktu AU=AQ - PAV 1f@;k dk vdy Hgh ifrfuf/iRo djrk g ?

(A) (I (iii) (S) (B) dID) (iii) (P) (C) (D) (iii) (P) (D) D) (iv) (R)

c X

Which one of the following options correctly represents a thermodynamic process that is used as a correction

in the determination of the speed of sound in an ideal gas ?

futu fodYik e I dku Ik 1;k€u vin'k x1 e /ofu dh xfr dh eki d 1'Whku e i;Dr A'ekxfrd if@;k dk Igh

nfkrk g 2
(A) IV) (i) (R) B) (M () (Q) ©) (D) (Q) (D) ) (iv) (R)
B
16to 18
P,V,-PV,
L W=—22—-1 (iv) Adiabatic
y-1
II. W=-P(V,-V,)) (ii1) Isobaric
L. W=0 (i1) Isochoric
V.
v. W=-nRT/ 72 (i) Isothermal

1
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