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PART 1: PHYSICS
SECTION-I (Maximum Marks : 18)

This section contains SIX (06) questions.

Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s)
is (are) correct option(s).

For each question, choose the correct option(s) to answer the question.

Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks : +2 If three or more options are correct but ONLY two optionsare chosen, both of which are
correct options.

Partial Marks : +1 Iftwo or more options are correct but ONLY one option is chosen and it is a correct option.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : —2 In all other cases.

For Example: If first, third and fourth are the ONLY three correct options for a question with second option
being an incorrect option; selecting only all the three cotrect options will result in +4 marks.

Selecting only two of the three correct options (e.g. the first and fourth options), without selecting any incorrect
option (second option in this case), will result in +2 marks. Selecting only one of the three correct options
(either first or third or fourth option) ,without selecting any incorrect option (second option in this case), will
result in +1 marks. Selecting any incorrect option(s) (second option in this case), with or without selection of

any correct option(s) will result in <2 marks

A particle of mass m is initially at rest at the origin. It is subjected to a force and starts moving along the x-axis.
Its kinetic energy K changes with time as dK/dt =yt where y is a positive constant of appropriate dimensions.
Which of'the following statements is (are) true?

(A) The force applied on the particle is constant

(B) The speed of the particle is proportional to time

(C) The distance of the particle from the origin increases linearly with time

(D) The force is conservative

nl;elk m dk ,d d.k "k=vkr e eYk fcUn (origin) 1] fojkekoLFkk e gA d.k dk ,d cYk Ykxklk I og x-
vik ij pYik Yixrk g vij d.k dh xfrt Atk k le; d I dk/de=yid vulllj ifjofrr girh g gk
v, d mipr foekvk ok¥ik AiRed fusrid gh fuElkfyf[kr dFik e 1 dkk 1@1 Igh g@g &

(A) d.k 1 Ykxk;k x5k cYk fu;r gA

B) d.k dh pkvk Te; d Bekkikird gA

@©d.kdheYkfcin 1 r; dh x;h njh) Be; d BkFrjhd 1 c<rhi g
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D) Yk 1j{ih gA
S. ABD

dv dk
mv—=—=
dt dt

VdVIltdt
m

vi_art
) m 2 = vt

v
i constant — F=constant
dx
—oC
dt
Properties of Matter

t = xoct?

2. Consider a thin square plate floating on a viscous liquid in alarge tank. The height h of the liquid in the tank is
much less than the width of the tank. The floating plate is pulled horizontally with a constant velocity u . Which
of the following statements is (are) true ?

(A) The resistive force of liquid on the plate is inversely proportional to h

(B) The resistive force of liquid on the plateis independent of the area of the plate

(C) The tangential (shear) stress on the floor of the tank increases with p,,

(D) The tangential (shear) stress onthe plate varies linearly with the viscosity 1 of the liquid

A A fF T 29 (viscous) S & Tdh S <& dl AISTS W 98d $H ¢ | IR §8 ©ic Bl U a9
(constant) u, 3 &ifcroT fererm & Eiem i & | F=frRad B § & S a1 () el & (2)

(A) 59 & §RT ©IT TR R T UfRIF® 9 h & IJShATU] 2 |

(B) &9 & §IRI W€ UR o111 7T URIT® 9 ol & &b d IR 4R &1 axar 2 |

(C) < &) %3 IReiTal g3l TRRER ufiad p, & W dedi s |

(D) =iT IR e dTel TWRRREY §d &1 M 1 & F1 W d¥id § gaedl o |

—> U
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Electrostatics

3. An infinitely long thin non-conducting wire is parallel to the z-axis and carries a uniform line charge density .
It pierces a thin non-conducting spherical shell of radius R in such a way that the arc PQ subtends an angle
120° at the centre O of the spherical shell, as shown in the figure. The permittivity of free space is €,. Which
of the following statements is (are) true?
v d Lellrj ,d vlr Yiclb dh irvih vpivid rij ij ,d Beltk j[0; vio'k 2Ro 2 gA 1g rkj
R =Tk okYk ,d 1rYk vpkkd xkvki; dk’k dk bl 1dkj Hinrk g fd vkd PQ xkYki; dk*k d din O 1j
120° dk dk.k clikrh g] €1k fd fp=k e n"lk;k x;k gA eDr wvkdk'k dk 1jko] rkd (permittivity of free
space) e, gh fUEKYTkr dFtik e 1 dikIK@dikT Tgh g@g &

.

(A) The electric flux throvgh the shell is \/3RA/ €,

(B) The z-component of the electric field is zero at all the points on the surface of the shell
(C) The electric flux through the shell is V2R =N

(D) The electric field is normal to the surface of the shell at all points

(A) dk 1 xtju okl o r TYIDT JBRA/ <, gA

B) 0| r {i=k (electric field) dk z-Avd dk’k d "B d IH felnvik ij K3 gA

© di’k T xtju okYik o r IVIO1 2R)/ €, QA

Myo|r {k=k dk'k d 1"'B d IHh feUnwvk 1 YiEcor gA
S. AB
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Qenc = 7\4\/§R
(I) —_ Qenc —_ \/g}\‘R
E0 E0
Geomatrical Optics
4. A wire is bent in the shape of a right angled triangle and is placed in front of a concave mirror of focal length £,

as shown in the figure. Which of the figures shown in the four options qualitatively represent(s) the shape of the
image of the bent wire? (These figures are not to scale.)

,d rij dk ,d Nedk.k =t d vidkj e eiMdj £Qkd I njh (focal length) okYk ,d vorYk ni.k d Bkelk
K xzk gl €1k fd fp=k e n'kzk x:k gA pkj fodYi fp=ik e 1 ckBK@AKKN fp=k eM g; rij d
ifrfcic dk Igh vidij x.kked rjid 1 n'lrk g (; fp= LAYk d vulij ugh g)

45°
f f
2
4
’I e
! “‘I-
7 ! o
o 45 o
’ o > 45°
(A) /o (B) I
I
J’\) | :
D€ === = = — - -1
S I
’-’d ! o f
= . I
S B
tan ¢ = —2
~X,
LSRN 7 S
x f—-x X

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 4



MATRIX JEE Academy

MatrixX JEg-(Advanced)2018 PAPER-2

.......

X
X
tan @ = —2
f+x,
h X,

x +2f =’f+x0

:>£(f+x0):x+2f

X

M ) = P x, )2

X0 XO
= 2hx, = 21x,
~h=f
Nuclear Physics
5. In a radioactive decay chain, ;»° Th ‘nucleus decays to ;> Pb nucleus. Let N, and N, be the number of o
and [~ particles, respectively, emitted in this decay process. Which of the following statements is (are) true?
T XfSATGfIed &g #=gen 4, &> Th 1%a, 21> Pb ¥ H &1 81a1 & | 599 &7 Wehd H Icafoid 83 o oM B~
BTl b1 AT A N, @l N € | Fraforead et H & i/ el 8 /& —
(A) N, =5 (B)N, =6 (C) Ny =2 (D) Ny =4
S. AC
oo T = Pb™ 4 x He* +y_e°
2x—-y=28
4x =20
Sound Waves
6. In an experiment to measure the speed of sound by a resonating air column, a tuning fork of frequency 500 Hz

is used. The length of the air column is varied by changing the level of water in the resonance tube. Two
successive resonances are heard at air columns of length 50.7 cm and 83.9 cm. Which of the following state-
ments is (are) true?

(A) The speed of sound determined from this experiment is 332 ms™!
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(B) The end correction in this experiment is 0.9 cm
(C) The wavelength of the sound wave is 66.4 cm
(D) The resonance at 50.7 cm corresponds to the fundamental harmonic
vuuknh ok; Lrtk d ,d 1;kx e /oftk dh pkYk ekitk d fy, 500 Hz dh viofRr okYk ,d Lofj=k f}Ht
(tunning fork) dk mi ;kx fd ;k €krk g vuukn uyh e €Yk dk Lrj cnYkdj ok; Lrtk di YiEckb cnyh ki
gA nk mRrjiRrj vuukn] ok; LrEH dh YkEckb 50.7 cm rFkk 83.9 cm ij Bk thr gA fublkfyf[kr dFiik e
I dik i@l Igh g@g &
(A bl iz 1 fulidjr /oflk di pkvk 332 ms' gA
B)bl 1;kx e VR; DKk (end correction) 0.9 cm gA
(C) loflk rjx dh rjxn/; (wavelength) 66.4 cm gA
(D)50.7 cm 1 BUk €Kk okYkk vuukn] eYk x.kkofRr (fundamental harmonic) gA
S. AC

A
2n+1) Z=50.7 Ccm+e ... (1)
A
(2n+3) 1 839%9cm+e ... (2)
A
5:83.9—50.7:33‘2
= A =66.4cm
66.4

Sov=1fA =500x =332m/s
100

=0.9cm

SECTION 2 (Maximum Marks: 24)
This sectioncontains EIGHT (08) questions. The answer to each question isa NUMERICAL VALUE.
For each question, enter the correct numerical value (in decimal notation, truncated/rounded-off'to the second
decimal place; e.g. 6.25,7.00,-0.33,-.30,30.27, -127.30) using the mouse and the on-screen virtual numeric
keypad in the place designated to enter the answer.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct numerical value is entered as answer.
Zero Marks : 0 in all other cases.
Kinematics
7. A solid horizontal surface is covered with a thin layer of oil. A rectangular block of mass m =0.4 kg is at rest

on this surface. An impulse of 1.0 N is applied to the block at time t= 0 so that it starts moving along the x-axis
with a velocity v (t) = voe*”T ,where v isaconstant and t=4s. The displacement of the block, in metres,

at t= 1 is . Take e' =0.37.
,d BKI {fre rYk rYk oh ,d irvh ijr 1 <dk gvk gA nd;elk (mass)m=0.4 ke dk ,d Vk; ridj
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COM

Ans.

xVak bl ry ij fojkeloLFlk e g 1.0N's ifjekk dk ,d viox xVd ij t=0 le; ij Yixkk Eirk g
feld QWL i xVdk x-il i v(t)=v,e™™ ox I pYik Yixrk o] gk v, ,d fLR ji* g hj <=

4sgA le; t= 1j] xvVd dk folFikiUk envj gA(e'=0.37Yko)
6.30

J 1 5
Vo=—=—=—m/s

m 04 2

T
s = VOJ.e"‘”dt
0

—e)

_ @(4)(0.63) ~ 6.30m

—_—

= VO‘E(

A ball is projected from the ground at an angle of 45° with the horizontal surface. It reaches a maximum height
of 120 m and returns to the ground. Upon hitting the ground for the first time, it loses half of its kinetic energy.
Immediately after the bounce, the velocity of the ball makes an angle of 30° with the horizontal surface. The
maximum height it reaches after the bounce, in metres, is

,d xn dk e ij {fre rvk 1 45°d dickij i{fir fd;k thrk gA xn 120 m dh vikdre Aplb ij
igp dj Hfe ij oki 1 YKV vkrh gA tkfe | gk ckj Vidjkk d mijkr xn dh xfrt Atk vidk gk thr

gA Vdjik d rjUr ckn xn dk ox {kirt rYk B 30° dk dk.k clikrk gA Vdjitk d ckn xn ........... envj
dh vikdre Aplb ij igprh g \
30m
u u Vv
[120m =H I
45° 30°
>
K2 :%mu i :tan300=%
2 2450
H= u Slélg \/guy =u,
_ Y _120m Klemu2=—m(ui+u§)
4g
K, =—K,
2 1 2
:—m(ux +u ):—x—mu
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= usingu = \/guy

2

u
=3ui+ui=—
y y 2

2
=ul= %
uwowr 1(u) H 120
_E_E_Z(EJ T
Kinematics
9. A particle, of mass 1073 kg and charge 1.0 C is initially at rest. At time t=0, the particle comes under the
influence of an electric field E(t)=E,sinoti, where E, =1.0NC™ and @ =10%rads "' . Consider the
effect of only the electrical force on the particle. Then the maximum speed, in ms™!, attained by the particle at
subsequent times is
,d d.{] fehdk nl;ellk 102 kg rfAk vko'™ 1.0 C g] "kzvkr e fojkeloLFik e gA Be; t=01j ;g d.k
,d fo]r {i E(t)=E,sinoti d itko e virk g] €gk E, =1.0NC™"' rFlk ©=10’rads™ gA d.k ij
dovYk fo] r cYk dk gh iHko ekitk;A rc 1jort (subsequent) ke 1) d.k dh vikdre pkYk ........... ms!
\
Ans.  2.00
S. qE=qE, sinwt:m%

n/®

.(Iv;dv=q?Eo ‘([ sin ot dt

qE,
— — t
V= ( COS ® )

/®
0

_ _iln_l:‘cg((—cos n) =(c0s0))

_ 2qE,
mao

=2m/s

Electromagnetic Induction : EMI

10.

A moving coil galvanometer has 50 turns and each turn has an area 2 x 10~* m2. The magnetic field produced
by the magnet inside the galvanometer is 0.02 T. The torsional constant of the suspension wire is 10 Nmrad'.
When a current flows through the galvanometer, a full scale deflection occurs if the coil rotates by 0.2 rad. The

resistance of the coil of the galvanometer is 50€2. This galvanometer is to be converted into an ammeter

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 8
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capable of measuring current in the range 0 — 1.0 A. For this purpose, a shunt resistance is to be added in

parallel to the galvanometer. The value of this shunt resistance, in ohms, is

U I Sl edareR H 50 B (turns) § 3R 8 B BT &6 2 X 107 m? 8 | Ticd=Hiex 3 SuRerd 9w A
0.02 T &1 T &3 Ied~1 8Idl & | Meldd TR &1 Vs FIdie (torsional constant) 10* N m rad™' 5 |
TedHIeR H 9R1 9871 & 999, I feell 0.2 rad A & 1 eamiriiex 3 gof 391 e 81T & | o= 3
FHScll BT UfRIT 500 B | 59 Ve HIex d1 0 — 1.0 A 31 ¥ (range) # €1RT & ATYT HR+1 A1 U THIC & B
H gRafcia w1 7 | 3@ folg e ¥ie UfRIE® Bl fed-rieR A UTeded § FAITd B ISl & | 39 e ufoRIg®

Ans. 5.56 or 5.55

S. N=150
A=2x10"m*C=10%*R=50 0,B=0.02T, 9 =0.2rad
NiAB= (C@

S o 107x02

¢ NAB 50x2x10™x0.02
=0.1A

i % G=(i-i)S
0.1x50=(I~0.1)x S

5=09x8
s-2q
9

Errors and Measurement

11. A steel wire of diameter 0.5 mm and Young’s modulus 2 x 10" N m™ carries a load of mass M. The length of
the wire with the load is 1.0 m. A vernier scale with 10 divisions is attached to the end of this wire. Next to the
steel wire is a reference wire to which a main scale, of least count 1.0 mm, is attached. The 10 divisions of the
vernier scale correspond to 9 divisions of the main scale. Initially, the zero of vernier scale coincides with the
zero of main scale. Ifthe load on the steel wire is increased by 1.2 kg, the vernier scale division which coincides
with a main scale division is . Take g=10ms~2and n=3.2.
T ST /IR, TSRTT 419 0.5 mm AT I 71 2 % 10" N m 8, 4 M SIHM &1 §eb 9R ACHRAT ST T8 |
AR ACHT & 15 IR &l o918 1.0 m 2 | $9 AR & 3 9 10 9R aTel Tab af~1R Y11 o7 IrT STrll © | §9Td @
TR & U U 3iR WeH R & 599 IR 1.0 mm I+ id aTell Yo T UH1=1 &1 g7 ® af e U9 & 10 Wi
I U & 9 AT & aRTeR & | YoM H, AR UHM &1 I 97 U9 & 3 A Ui 8 | If $3Td & dR W)
TACHIAT TN AR 1.2 kg | 911 ST &, A1 &3 U1 & 91T FUI 89 aTell aiRR YA &1 91
2lg=10ms2qAMn=3274|
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Ans. 3
Fl
Al=—
S. AY
B 4F]
nd’Y
DA 03mm

- nx25x10° x2x10"
10 VSD =9 MSD

IVSD = 2MSD
10

.. Least count, L.C.=1 MSD -1 VSD

:(I—E}MSD
10

= LMSD =0.lmm
10

3 yernier scale division coincides with a main scale division.

Thermodynamics

12. One mole of'a monatomic ideal gas undergoes an adiabatic expansion in which its volume becomes eight times
its initial value. If the initial temperature of the gas is 100 K and the universal gas constant R =8.0 J mol™ K™,
the decrease in its internal energy, in Joule, is
,dijekf.od vkn"k x1 (monatomic ideal gas) d ,d ekYk dk vk; rlk (volume), - }'e 10k} (adiabatic
expansion) 1] vilk 1kjfikd eltk dk wkB xUkk c< tkrk gA Bof=kd x 1 fu;rkd R dk 8.0 J mol™ K- YkA
-fn x 1 dk vijfikd riiekk To0kgk rk bl if@;k e x1 dh vkrfjd Atk ........... tYk I de gk tkrrh

g\

Ans.  900J
S. TV =T(8V)"]
=T, = L =I
4

AU =nC AT = £nRAT = £l.R. =T
2 2 4

Z—EXSXEXIOO
2 4
=-9001J

decrease in internal energy is 900 J

Modern Physics : Atomic

13. In a photoelectric experiment a parallel beam of monochromatic light with power of 200 W is incident on a
perfectly absorbing cathode of work function 6.25 eV. The frequency of light is just above the threshold

frequency so that the photoelectrons are emitted with negligible kinetic energy. Assume that the photoelectron
MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 10
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emission efficiency is 100%. A potential difference of 500 V is applied between the cathode and the anode. All
the emitted electrons are incident normally on the anode and are absorbed. The anode experiences a force
F=nx 10N due to the impact of the electrons. The value of n is
Mass of the electronm_ =9 x 10~ kgand 1.0eV =1.6 x 107 J.

T JepTel faega TRt 9 200 W 2ifdd areft e FHT=R Udhaul] GapTel favol gof gul wu 9 Saeiiid $HR- drel Uh
ISP R FIRAT 8 | SIS B U1 B HRIB 6.25 €V & | UhI Bl ATgfed, agell Argfcd I AT &1 37fde 8,

T ScAfSTd 8IF dTell UahTRIe Seldg [ @l TIfcrel Sroll 79709 & | /19 forfor fos geprer faea Scaoi gerar 100%

T | SIP 3R GUEH & 41 500 V BT fAvaraR ¥ STl © | Scafoid 8 drel ) golde[ JUgd IR

31firera 3mafad Bex A 81 S © | Sidei=l & GUEd Weddhk A F=n X 104 N &1 9 o1 & | n Bl

M BigeeEdigdEm =9 x 107 kg 7o 1.0 eV =1.6 x 10°J 8|
24.00
Number of electrons emitted N = 200W
6.25eV
rate of change of linear momentum of electrons =F = N/2mk

200
P e 625107 * V29x107 x1.6x10"" %500 =24.00

Modern Physics : Atomic

14.

Ans.

Consider a hydrogen-like ionized atom with atomic number Z with a single electron. In the emission spectrum
of this atom, the photon emitted inthe n =2 ton=1 transition has energy 74.8 eV higher than the photon
emitted in the n =3 to n =2 transition. The ionization energy of the hydrogen atom is 13.6 eV. The value of Z
is.

,d gibMelk €1k vk; fikd ijekk ok ijekk Pekd Z gA bl ijekk e ,d gh byDVik g bl ijek.k d
mRIEW&LIDVe €] n=2 I n=1 0@e.k (transition) I mRiUk gilk okYk QkVKlk (photon) di Atlln=3 1
n=2 1@e.k I mRillk gklk okYk QkVklk dh Atk I 74.8 ev vilkd gA gkoMitlk ijek.k i wk; Uk Atk
(ionization energy)13.6.eV gA Z dk ellk g \

3

13.67° (1—% —74.80V +13.62° (l_lj
4 4 9

=13.6x7° (Ej =74.8
18

=7"=9=7=3

SECTION 3 (Maximum Marks: 12)
This section contains FOUR (04) questions.
Each question has TWO (02) matching lists: LIST-I and LIST-II.
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FOUR options are given representing matching of elements from LIST-Iand LIST-II. ONLY ONE of these
four options corresponds to a correct matching.

For each question, choose the option corresponding to the correct matching.

For each question, marks will be awarded according to the following marking scheme:

Full Marks : +3 If ONLY the option corresponding to the correct matching is chosen.

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : —1 In all other cases.

Electrostatics

15.

The electric field E is measured at a point P(0, 0, d) generated due to various charge distributions and the
dependence of E on d is found to be different for different charge distributions. List-I contains different
relations between E and d. List-1I describes different electric charge distributions, along with their locations.
Match the functions in List-I with the related charge distributions in List-I1.

ListI ListII

P. E is independent of d 1. Apoint charge Q at the origin

Q. Ex é 2. A small dipole with point charges Q at (0,0,/) and —Q at
(0, 0,=)). Take 2/'<<d

R. Ex % 3. Aninfinite line charge coincident with the x-axis with
uniform linear charge density A

S. Ex % 4. Two infinite wires carrying uniform linear charge density

parallel to the x-axis. The one along (y=0, z=/) has a charge
density +), and the one along (y =0, z=-/) has a charge
density —A. Take 2/ <<d.

5. Infinite plane charge coincident with the xy-plane with

uniform surface charge density

Codes :
A)P>50Q0->3,4R>1;S—>2
B)P->5Q—->3;R>1,4,S—>2
OP->5Q->3;R—>1,2;S—>4
D)P>4,Q—->2,3;R>1;S—>5
fofikik vio"k forj.tk 1 mRillk gkk okYk fo|r {=k E dlk ,d fcin P(o, 0, d) ij ekilk fd 3k thrk g wij
bl for {=k Edh d ij fubkjrk v¥kx&vYkx ik;h thrt gA IphTe E rfk dd cip e vYkx&vYkx BEcl/
(fn; x; gA Bph T fofiklk idkj d vio'k forj .k vij mud LRk ok crirh g Iph1d QyUk dk Iph
b Kcthr vio®k forj.kk 1 ReYk dinft; &
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Iphi Iph 1o

P.E,d ij fulkj ugh djrk gA 1. eYk fikin 1j fcln vko™k Q

Q. Eoc% 2.,d Yk% f}ko feldk fcln vko'k Q tk (0,0,) 1 @
rFk —Q tk (0,0, -0 1J g ekflk; 2/<<d

R. Eoc— 3. VUUr Yieckb dk ,d Beltk j[kh; vio"k %URo A okYkk rkj
th x-v{k I DEikrh g

S. E OCLS 4. VIUr Yieckb d ,d etk jk; vko'k %URo okYk nk rkj
thx-v{k d lekrj gA(y=0,z=00kYk rkj 1] +) Vo
%Ro g rFkk (y=0sz=—7) okYk rkj 1J —x vko'k Ro g
ekflk; 27 <<d.
5., dlelkvio®k %URo dk vilir BerYk pinj
th xy-rYk I BEikrh gA

Codes :

A)P>5Q—->3,4R>1;S—>2

B)P->5Q—>3;R>1,4,S—>2

OP->5Q->3;R—>1,2;S—>4

D)P>4,Q—->2,3;R>1;S—>5
S. B

Ans.  (1)in case of point charge E = ?

K
(2) in case of dipole E = d_f)

(3) For an infinite long line charge E = ——
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2%0.
r
o
/l !
’ |
K : 2k
r,/ ’ : N
@
AN
+h ¢ —A
E KA 0 kA / 4kl 2kl
=——CO0S0 = = = =
r Jeir Jeip (¢r) &
c
5) E=-—
O
Gravitation
16. A planet of mass M, has two natural satellites with masses m and m,. The radii of their circular orbits are R

and R, respectively. Ignore the gravitational force between the satellites. Define v,, L, K, and T, to be,
respectively, the orbital speed, angular momentum, kinetic energy and time period of revolution of satellite 1;

L

and v,, L,

K, and T, to be the corresponding quantities of satellite 2.

Givenm /m,=2 and R /R, = 1/4, match the ratios in List-I to the numbers in List-II.

M n0;eklk okYk ,d xg d nk ikdfrd mixg nk ofrh; d{lk e i1fjde.k dj jg gA mixgk d chp
X 2 Rokal'k.k cYk dlh mifik difE; iVl mixg] FERDk nozellk m,, df; pivk v, dk.o; Box L, xfrt
At K, rilk vierdivk T, g] R, fT;k okvih dfik e LFdfir gA nlljk mixg] fEldk no;ellk m, ] d{i;
pkYk v,, diuki; Tox L, xfrt Atk K, rAk viordik T, g] R, Tk okYk dfik e LFkfir gA ;fn
m /m,=2 VK] R/R;=1/40krk Ipi1e fn; x; vuikrk dk TeYk Iph ire nh x;h B[ ;kvk d kR

List1 ListII
Pt 1
" v, " g
L1
T 2.1
Q L,
K
R. K, 3.2
T
S. T, 4.8
Codes :
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(A)P>4Q>24R—>1;8S-3
(B)P>3;Q—>2,R—>4S—>1
(OP—>2,Q—>3;R>1;S—>4
D)P>2;Q—>3;R>4S—>1

S. B
GM
(P) Vo =1~
Yi_ R _2
v, R, 1
(Q L=mvR
L.m_ v R 221,
L, m, v, R,
GM
(R) KE ===
K_m R _24 ¢
K, m, R, 1
3/2
(S)L_(&j _!
T, (R, 8
Thermodynamics

17. One mole of a monatomic ideal gas undergoes four thermodynamic processes as shown schematically in the
PV-diagram below. Among these four processes, one is isobaric, one is isochoric, one is isothermal and one is
adiabatic. Match the processes mentioned in List-1 with the corresponding statements in List-1I.

,dijekf.od vin'kxl dk ,d el pkj A'ekxrh; i@ek 1 xtjrk g] thk fd ulp PV-0;0LFk fp=k e
n'k;k x;k gA ok fn; x5 1dek e ,d Nenkch;] ,d levk;rflkd] ,d lerkih; vij ,d - H'e
(adiabatic) gA Iphle fn; x; 1@ek dk Iph1re fn; x; Ixr dFik I leYk dj &

LIST-1 LIST-II
P. In process I 1. Work done by the gas is zero
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Q. In process II
R. In process III

S. In process IV

Iph-1

P.i0e 1e

Q.iPe1le

R.10e 1le

S.ide 1ve

A P>4,Q—->3;R>1;S—>2

BP->1;Q—>3;R>2;S—>4

CO)P->3Q>4R—>1;S>2

D)P>3;Q—>4,R—>2;S>1
S. C

(P) Process -1 is adiabatic (Q =0)

(Q) Process -2 is isobaric

Aw = 6PV,

(R) Process -3 is isochoric

AW =0

(S) Process -4 is isothermal (T = constant)

Rotational Dynamics

2. Temperature of the gas remains unchanged

3. No heat is exchanged between the gas and

its surroundings

4. Work done by the gasis 6PV

I ph-11

LxD Mk fd sk x5k dk; "K; gA

2. x1 dk rkieklk ugh cnYkrk gA

3.x1 vkj ifjo'k d cip A'ek iokg ugh gkrk gA
4. x1 Hjk fd;k x;k dk; 6P, v, gA

18. In the List-I below, four different paths of a particle are given as functions of time. In these functions, o and 3

are positive constants of appropriate dimensions and o # 3. In each case, the force acting on the particle is

either zero or conservative. In List-11, five physical quantities of the particle are mentioned : p is the linear

momentum, L i$theangular momentum about the origin, K is the kinetic energy, U is the potential energy and

E is the total energy. Match each path in List-1 with those quantities in List-II, which are conserved for that

path.

uhp nh x3h Bph-re] ,d d.k d pkj foftkllk 1F] Be; d fofdtk QYkkk d -1 e fn; X; gA bu Qylik
e o VKj B mfpr foekvk okYk /kRed fu;rkd g] tok ao=B A IR;d iFk e d.k 1j YkxUk okYkk cYk ;k
rk "k; g ;k BJ{lh (conservative) gA Ipi-iie d.k di tkp Hkfrd jkik;k dk fooj.k fnsk x;k gA

p J[1; 10X (linearmomentum) @], T. €Yk fcUn (origin) d Bki{k dk.ki; 10X (angular momentum) g] K

xfrt AtH (kinetic energy) g U LAt Atk g vij EdYk Atk g Iph1d iR;d iFk dk Iph e fn;
Xz mu jitkck 1 Bevk dife;] €eml ifkd fy, 1j{ih gA

List/ Iph I
P. T(t)=ati+pt]
Q. f(t):occosoatf+Bsin(otj

R. f(t) = oc(coscothrsinwtj)

o

w
~

List/ Iph II

1.

gel’
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— _ o B 2".
S. r(t)—oc1+5t_] 4. U
5. E
Codes:

(A)P—>1,2,3,4,5Q>2,5R—>2,3,4,5;S—>5

B)P—>1,2,3,4,5;Q—>3,5R—>2,3,4,5,S—>2,5

OCO)P—>2,3,4Q>5R—>1,2,4,S—>2,5

MD)P—->1,2,3,5Q—>2,5R—>2,3,4,5;S—>2,5
S. A

(P) v =constant g =0P — 1,2,3,4,5

(Q) 3 = —»2t path ofthe particle is elliptical Q — 2,5

(R) 3 = —@*t path of the particle is circularR — 2,3,4,5 ‘\7‘ = constant

(S) g =constantS — 5
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