Z7

in

¥

b a resonance effect produced by the
ulresonic wave

¢ an interference effect produced by the
ultrasonic wove

d a diffraction effect produced by the
il rasoaie wave

A quartz crystal is capahle of generating

ultrasonic waves of frequency

a  varving directly with the length of the
erystal slong the optic axis

b warying inversely with the length of the
erystal alony the optic axis

¢ varving direcily with the thickness of
the crystal along the elecirical axis

d.  varving inversely with the thickness off
U erystal alony the elecirical axis

The Clausius-Clapeyron equation indicates

that the increase of pressure increases the

el tng point

A in the case of all substances

b in the case of subatances which expand
on sofidification

¢ inthe case of substances which contact
on selidification

d  inthe case of substances which nerther
expand nor contract on solidificatnon

The entropy of & thermodynamic sy sbem

increases, when the sysiem is made use of

Lo cotiverd

2 hemt ino work st & coostant
Tempernture

B Test inie work v a eyelic opeanon

€. work inio heat in a cyclic operaton

d work it hemt sl a3 constemt
Tempernture
Consider  the  following  sttements

regarding the transition of a system from

one thermodynamic state (o another

| The hent shsorbed by it along any

reversble path s independent ol the

jath

The change of entropy of the system in

a reversible process is independem of

the path

3 The change of entropy of the system in
a ey einble process is also 1mipendent
of the path.

O these statemints

a1 and 2 are comect

b 2and 3 are cormect

¢ 2 alone is cormect

d. | alone is correct

The entropy of a gaseous sysiem

decreases, when the gas expands

bl

3L

S
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del 14
# freely, with doing any work
b. by seepage, withoul any change in
valume
¢ by doing work. isothermally
d. by doing work, adiabatically
Match List | with List 11 and select the
corect answer using the codes given
befow the list
List [
A Absaluté zeia
B Triple point
C. Critical lemperature
D, Adishatic work
List 11
Ciaseous state
Entropy of the universe
Third lad of thermodynamics
Sublimation
First law of thermodynumiics
A B
5 3
3 4
3 1
§ "
Agw:n mass of & gas at 27°C is suddenly
compressed until its volume is reduced to
Vi of s vale IF e inital pressure is
equal to aempsphenic pressure and  the
value of ¥ = 1.5, then the fnel pressure is
given by
a Xam
b 4 arm
¢ §atm
d. 16 atm
The fempermure-entrogy. diagrms of two
engines A and B working between the
same temperature T and T; of the source
and the simk respectively are shown in the

given flp_lrl'cs

i o

Bl oy
= rminwg

o

ETy}--- "“"“
1: " T._ --H-
Thufﬁcmu:ynfﬁ

a. s bess than that of B

k. isequal tothetof B

¢ i5preater than that of B

d. ancd B cannot be compared on the basis
of data given in the diagrams

When ihie iempersture of & gas is increased

at constant pressure, the potentinl energy
of molecul és
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a inereases b therr kanetic energy
decreancs

b decreascs but their Kimetic encrgy
imeTEason

¢ awwell ae ther kinetic energy decrense

il s well as their Kinctie encrgy merease

The phenomenon of viscosity i gascs is

associstod with momentum Fanspon from

‘high velocity” region o “low velocity™

regiom, e mean square veloeity of those

milecules which paricipate in the ransfor

of momentum across a hypothetical layver

of the gas is given by

a 2kT'm

b. 8 KT'rm

e 3kT'm

d. 4kT'm

The vessel containing a gas has a small

hole in # causing tha gas §o leak. When the

lemperature is mergased from M0 K to

900 K. the rate of leakage of the gas will

a. remaim the same

b. ineresse by a faclor 2.29

¢ imerease by a faclor 1.5

d. decicase by a facior 0.44

Mateh List | wiih List 1 and selevl the

correch anewer, Using the coden given

bekow the hst:

Fast 0
A Tlllllnr-l
B. Thaw
C. Tornen
Last
1. Ba27ThiR
2 Z2a'Rh
i alkh
4 dalb
Ciades:
A B c
'8 2 3 1
I 1 3 F
e 3 4 1
d 2 4 1

Planck s law for the disiribution of energy

in the spectrum of black body radiation

goes over o Wien's law i the shori

wavelength region because of the fact that

both these laws

a assume contimoous varistion of cnargy

b. assume discontiuous  vaniafion  of
ERCTEY

¢ use of same expression For different
modes of vibration

4,

4.

42

43,

44,

5of |4

d lead to very small values for the
probability fctor

I 4 black body rodiation m a spherical

cavity of volume V satisfies the relation,

PV" = consfant dunng @ quasitatic

senlfopie  procoss, thén the aumerical

value of 7 shoulkl be

a s

b 53

e 443

4 32

Consider  the  following stslements

regarding Brownian motion:

I. Mean displacement of a particle w®
propectional fo lime.

2. Mean square displacgiment of a particle
is proporticnl o lime.

3. Mean square displacement of a particle
i% propaitional W the square of time.

4, Nean square displacement of a particle
1 proporonal  to the  absolute
lemperature.

Of these stalements

a. 1 along is comedt

b. 2 and 4 are corvect

¢ 3 and 4 are comrect

4 tand 4 are comecl

‘Critical temporature” in definod as the

a. lowest lemperamure ai which the pas
cam bz lgueliod al constanl pressure

b, lowest lemporatore at which the pas
e he  liquetied by increase  of
pressure akone

e highest temperature al which the gas
can b liguefied by increass of
pressure along

d. highest temperature al which the gas
can be ligueficd al constant pressure

Dienoting temperature. entropy and micmal

energy by T. 5 and u respectively and thew

imitial and final valnes by subscripts i and -

[ respectivelv.  the  loule-Thomson

expansion of an wdeal gas can be expressed

a5

A W= Trs T Sr=5

b o= Tr=TuS=%

e ow” e Te=T, S5 §

d b= g, 1T_TL- Sp=8;

According o quhms equalipn  For

Browmian molion  the mean value of

wnqusred displaccmenl ©° por onil fime
migrval depends wpon  temperature T,
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45

47

48

coefficient of viscosity is v and radius of
particlesr 3 wil be large it

a  Tislarge, rand n small

b. wmislarge, rand T small

e rislarge, nand T small

d  mand T are Targe, r i3 small

The points of unin angular magnification in
i bens nssembly are

& prncipal points

b focal points

¢ nodal poants

d  conjugate ponis

A glass comainer (w = | 65) is flled with a
liguid of reflective index 1 46, When light
is incidenmt normally on the surface, the
amount of lght mansmined throwgh the
camtainer is

a TD0%

b B3%

c. 4%

d. 36%

When a ray of light of frequency & % 10"
Hz travels from water of reflecove index
4% 1o glass of reflective index 8/5, its

& frequency decreases by a facior of 573
b speed decreases by a factor of 546

¢ wavelength increases by a factor of 6/3
4. speed increases by a faotor of 6/5
Match List 1 with List 11 and select the
cormect answer using the codes given
below the lisis

List 1
{Ray !ﬁlﬂml‘ 40
A
R
n
B,
R
n e
C
R
(4]

Bof 14

List 11
(Formula matrix)
F ] [i]

I i

|R|
1
% 2
LR
e
X | h=n
\ | [ar

S

I

L=

e

|z =

=z

|2 =

4 (#=n
At
o
5 | R
| [R

above matrices
Code:

-
i

[ is positive in all the

= =

=

R
N SN -
e
——N&-u

[

A ray of light 15 incident from the left on &
system of two lenses of focal lengths 30
em and -10 ¢m separated by a distance of
|0 ¢m as shown in the given figure

N\ \/

A"

If the modium is taken as air, then the
emergeil ray can be waced by taking the
sy slem matnx as

oG ot

[ Bk
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il 0 il 3.-'7-]1 Tlti] L
< | |
M0 Ll 1 Jlo 1)
I \ f I ’
i 203 <21r1 o
d |l w ! m;] |
L 1 vt

Twa lenses of focal lengths 10 and 20 cm
and dispersive power 00015 and 0027
respectively will act s am achromalic
douliket if they are separatod by

a 55om

b 10L.5em

e 135em

d 135cm

A parallel beam of white light s allowed
tos fall acially om the skt of a spectrometer.
A thin wir film between parallel plass
plates s placed in fromt of the slit There

are 250 fringes botween 4000 A" and 35

BI0OA". The order of the bright fringe
comesponding to 6500 A" s

a 0

b 250

& 4

d. 500

Match List | with List 11 and seloct the
correct amswer g the codes given
bebvw the lui;

List !

(Defiects)

A Sphencal aberration

B. Coma I

. Distortion A

[3. Chromatic aberration

Lase I

(Characteristics )

1. Heterochromatic on and off axis

2. Monochromate: on and off axis

3. Monochromatie off axis only

C“d-“; 5?
A B e D '

1 | 2 3 3

b. 2 3 3 |

& 3 F 3 1

d 2 ¥ 3 3

An astromomical iglescope has an objective

of focal length 80 om and pives B x

anpular magnification. The focal length of

they eye picce iv Y

a hlicem

b, B cm

e M em

d 120em

Tol )4

Match Lost 1 with Lt 11 and select the
comect amwer wsimg the ooldes Even
bashorw Uhee Bists!
List T
A, Newlon's rmgs
. Interference from a wedge shaped film
. Fabry-Perol mlcrforometer
D, lnterference by a diclectnic film with a

porAl Soures
List 11
1. Nimelocalized fringes
2. Haidinger fringes
3. Frnges of equal thickness
4. Localized fringes of equal thickness
Cindizs:

A B C o
a. 1 F 3 4
b. ¥ i 3 4 1
& 3 4 1 2
d 3 4 2 1
Consider the following stalements:
In Fraunhofer diffraction with a circular
apertiere we oblain

1. a cwcular diffracted mage of the
aperture which s cafled Adry disc

1. the Adry disc which is sumounded with
cireular dark and bright fringes

3 Amy die which w a corcular dark spod.

0 these stalements

a. 1.2 and 3 are correct

h. 2 and 3 arc corvect

e 1 and 2 are correct

d 1 and 3 pre correct

An interference filler designed 1o isolate

the wavelength 3461 A" with a material of

refractve mdex 1.3 should hove &

thickness aff

a MA"

b, 180 A"

e AEA"

il 546 A°

A laser besm passes pormally through a

diffraction grating which has its gratmg

spaces vertical. Then the pattam scen om a

al
A
A mixture of wapolarized and circulasty
polarieed light 19 passed through a4 quarter
wave platc and then through an analyer.
As the analyrer is miated
i there will be no variation i nlensity
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ol

b there are maximum #nd minima in
Intemsity with Ly, = 0

¢ there are maxima agnd minima in
intensity with Ly, =0

d  the result depends on the onentation of
the quarder wave plale

A Raman frequency shift of 3000 cm™’ was

observed for a subsiance The substance

will shivw infrared ahsorption al

a 03y

b Ip

e 30up

d, 300 A"

The given figure illustrates the passage of

the ordinary and extraordinary wave fronts

() and E through a uniaxial crystal The

figure represenis ervstal orientation with

s

J Incidant ray

ﬁ- y

—~

4 Optic axis in the plane of inadence and
parallel (o the crystal surface

b optic axis perpendicular to the plane of
incidence and parallel tw the crysial
surface

& opfic axis in the plane of inadence and
perpendicular to the crystal surface

d. opoc axis perpendicular 1o the plaie of
incidence and perpendicular o Ihe
crysial surface

An mcdent light is viewed through a

rodating nicol posm, Match List | with List

11 and select fhe cormect answer using the

codes given below the fists:

Lisa |

{Polanisafion of fight incident oo redating

nical prism)

A Circulary polarised

B. Elliptically polarised

C Misture of plane
unpolarised light

B Plane polarised light

E Unpolarised light

Lis [l

{Intensity of hght as obsepved through

rogating nicol prism}

1 Imtensaty chanues and vanishes

2. Iniensaty changes bwt is  pever
completely extinguished

3. Intensity does not change

Codes

polarised  and

LLE]

G5

67
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A B C (1] E
a 2 3 | 2 1
b, i I z 3 3
¢ 3 2 2 1 3
d. 3 2 I ¥ I

Hdograms cin be constructed

a. and viewed by white light

b. by lasers but viewed by white light

¢ by momochromatic light and viewed by
lasers

d, by white light and viewed by |asers

In He-Me laser the most favourable abio of

Hulium o Weon for sansfactore  laser

ACTION 15

a 14

- =
— ] —

b.
i
d
A charged body has an electne fux ()
assocualed with i The body 15 now placed
inzside a metallic container. The electric
flux & outsade the container will be

2 =0

b O<&§~d

c =4

d =

The electric field at 20 em from the centre
of a uniformly charged dielectric sphere of
radius 10 cm s E. Then, at a distanoe 5 cm
from the cenire it will he

a I6E

h 4E

¢ I8

d. zero

Consider  the following  conclusions
regarding the components of an gectric
field ar i certain poing 15 space pven by

Ei "‘Koj Eg =K. E=0

1. The field is conservative

2. The ficld is nun conservative

3. Thelines of force are straight lines

4. The lines of forces are circles

OF these comclusions

a2 and 4 arevalid

b | and 3 are valid

¢ | and 4 are valid

d. 2 and 3 are vahd

The clectnc field at a porot due (o an
electric dipole is perpendicular 1o the
dipole axis, if the angle bétween the dipole
axis and the line joining the pomt with the
centre of the dipole is
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.

TL

p gy
& llﬂ"[ J
¥z

b tan'il)
e lan’ (42
d. tan'i3)
The force of altraction between two
coaxial eleciric dipoles with moments Py
and Ps, whose centros are ¢ molers apart,
\.-m'u: with distamee r, as

-

R ETE

r

r-d
T

A charge q is placed at 3 distance 42
abive the centre of a horicontal square
surface of side d. The MNux of dectric Meld
throngh the square surface will be

a 2g'me

b g

e g2ey

d gt

A capacitor of capacitance 1 gF s charged
by comnecting 1 10 a hatiery of emf 10 V.
The capscitor = then disconnected and
reconnccted o the batiery with the polarity
rexerved. The beat developad a0 the
connecting wires will be equal to

a. 05xW0™]

b, LOxIi ]y

e 20x107)

d 25x 0y

When o corrent of 2 A fows i a batlery
from negative to positive temunal, the pd
across oL i3 12 V. I o corrent of 3 A
Mowing m the opposite direction
pricedsires & pd. of 15V, the emfl of the
battery &=

s 126V

b 152V

e 135V

d 40V

Am novveter can read corrents upio 2 AL IF
ils conl has resistance of 2500 and takes
ImA  for fullscale deflection, the
resestance of the shunt used should be

n. LEx I Q

b 125x10°0

e Loxiw?n

d L3S x0%0

The horzontal ompoment Bfl]'k: earth’s
magnetic ficld at a place is 3 107" T and
tse dip is tan " (3/3), A metal rod of lengih

T4

T5.

m

Sof 14

.25 m placed in the north-south positon

in moved at & constanl steed of 10 cms

wwards the cast. The omfl induced in the
riod will be

a 7o

b I uV

e SuV

4 Iopv

A coil, 0 capacitor and an AC source of

rms valtage 24 Y arc connected in serics,

By varving the frequency of the sounse, a

maxrmum s cumenl of & A = olwerved,

1f thas conill s comneeted o 2 battery of eml’

12 ¥V and internal resistance 462, the

current through it will be

a, 1‘ a'"l.

h. 1RA

& 15A

d 124

Which one of the following statcments 18

correct?

a. Vollage ocross L and C in series @
180" ot of phase, while for L. mdl in
paraliel the cuments are 130" out of
phase

b, An nductor B wsed in series for
effectrve fillermg of low frequency ac,

¢ In cirenit used for tramsporting cheetric
power. a4 high power factor implies
power loises in eankmits s

d. Power factor can aflen be improved by
the used of higher resistance in circuil

A coment of 12A w passed along the
length of a silver stnp 1 em wide and 1.1
mm thick. A wansverse magnetic feld of
L6 T s applicd. Assuming the number of
atoms per anit volume of sibver 1o be & x
T por m’. the “Hall emf® prodoced will
be
a 20x 10"y
b, 205 10°Y
e 1sx 'y
4 2w’y
When & cumrent carrying thin rectanguler
copper shal # placed in 8 magnetic Higld
such that the direction of came and
magnotic ficld are perpendicular 1o cach
ether, voltage developed across the sheet
will be

a o the direction of the cament

b. in the direction of the magnetic feld

¢ in the plane containing the directions
of cumreni and the magnetic ficld




Kl

3.

& m the direction perpendicular o bath
the direction of current and magnetic
ficld

T the temperatwre of the cold inasction of a

thermocouple is mereaséd, then the

o lemperature of inversion s mereasad

b demporature of inversion is lowered

¢ lemponture of mversion docs  not
change

d. noutral
accordmgly

The smallst temperature difforence that

can be detecled with a thermocouple of

thermo em.f, 30 gV per degree and a

gahvanometer of 30 01 resistance, capable

urd:hgfmgﬂmﬂal low as 3x 107 A

o 05

lemperalire changos

b 10"
c 13
d 20°

The energy density of an &.m wave given
by

E 15“"«!'{*] s (eal - kxh will b nearky
10 gt

.

b0
e W m?!
A 107 Jm?

The froquency of a cyelotron oscillator is
' He The eyclotron s accelermimg
protons {m, = 167 x 10 kg)_ If the radius
of the dees of the evelotron be U m. the
kinctic onargy of the proten  beam
produced by the accelerator will be nearly
x 12x10")

b, L2x107")

e Zdx10™]

d 48x 10"

The elecine hiekl between the plales of 2
velocity selector i a Bambridge mass
spoctrometer 18 120000 volt'm and lhe
magnetic induction in bath magnetic ficlds
is 0.6 Wehm®. A streum of singly charged
fony moves in a circular path of 7.25 cm
radiis in the I'ILIBI'Id.h’: licld. Given thal |
amai 166 % 107 kg, the mass number of
e isobipe s

A 2

b 13

e N

d 9

The cathode ray paicls originale ™ a
discharge tube from the

a. cathode

b, anode

5

&7,

0ol b4
e source of hagh vollage
d. residual gas
Match Last T wth List 1T and select the
comeel amwer wsing [he codes given
below the lisis:
List 1
(Experimenis )
A, de Brogue wavelength
B. Discrete atomic enorgy level
. Localizatson of muclcar charpe
13, MMeassnement of e'm
List [T
{Scientisis |
1. Butherford
2. Franck-Herz
3. Baolw
4. L) Thomeon
5, Davisson-Uiermer
Cioales:

-

. B
a - 2
b 3 2
& 3 3
d. 4 2
The angular rlm'rlmlurn of Ihe i-particles
which are scattered (wough large angles
by the beavier noclel. s conservel becanse
ul the

&  nature of (he repulsive forces

b. comservation of lincar momentum

& conservation of kinctic ancegy

d.  conservatim of total energy

For bydrogen atom, the difference belwoen
any twio consecutive energy leveks (where
‘n’ i the principal guantum sumber)

a is ahways the same

b deercases mversely with n

¢, deereases inversely with 1|+

d. decreases mversely with n’

Light coming from the discharge tube
filled with hydrogen falls on the cathode of
the photoelectne cell. The work function
of the surfoce of cathode s 4 €V, Which
o of the following values of the anode
vaoltage (im V) with respect to the cathode
will make the photocurrent zora’

a -4

b 6

g =8

d. <10

When a cerlamm melallic sorface
iradisted with monochromatic light of
wavelenglh 7. the stopping potential for
photoelecinic current is 3 V. When the

e e -
o g LA o
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91,

same surfsce W irradiated wilth light of

wavelenpth X the stoppmg potential 18V,

The threshold wavelength for (he given

surface ik

a di

b 6

c &

d 443

The change in wavelength in Complon

eflect 15
incident radiation

b, dopendent on the freguency of indident
radiation

¢ dependent on the npaiwe of the
geaticring material

d dependent on the intensity of incident
radialion

Consider  the followmg  stalements

reganling radioactive clemen! emilting a

|-particle:

1. The stomic number of the clement
increases by one umil

2 The slomic number ol the element
decreases by one unit.

3. The mass number of the cleoment
decreases by one unit.

4, The mass number of the clement
momams the same.

O these sintements

a  |and T are comoet

b, Zand 3 arc conect

< 1 and 4 are comect

. 3 and 4 are comect

An  artifieral radoactive  decay  senies

begins with unstable wPu™', The stable

nuchide obtamed afler cighl a-decays and

ﬁwﬂ-ﬁmq‘th

h m!l.'lﬂ'y;
e

u uBi™

An X-ray tube is operating at 15 KV, The

lower limit of the wavelength of X-ravs

produced is

o 0E2x10 m

b 0825 10" m

e UE2x10"m

d 082x10 m

An overage nucleus consists of

a  meufroms, protons and electrons with

lhmicﬂr[um:ﬂrl-u%

e,

95,

a7,

o8,

Vol b4
b. pewirons and protons with nuclear

force tir) - .rl*
¢ neutrons, protons and electrons wilth
misclear foree fir)

d. meuirons and profons with nuclear
force tirh. n = 2

Ong of the probable fission reactions of

Pu’™ i

™ o X Y2 X 30

Which onz of the following statements 15

comecl?

a Z| o] I:‘-Sl‘-l-.lu.d.ﬁ. 'Aj = 24

b, 7yt #: =31 and Ay +Ae= 230

e it fa=%and A+ A= 237

d. 2y Zy=91 and Aj o+ Ay=237

In Cabon-Nitrogen cycle of nuclear

fusion. the sequence in which £ gety

converied B

s NPCV.O0 N NP

b ML ALY

& NDEELNY ol N

d NO NB R NI ot

The energy rul.ﬂm.lm'llw Fusion of six

denterium atoms 1= 42 eV, (Abundance

of deuteriom s (U0156%), If all the

denlenum atoms from 5 lake contammg

10" molecules ol water are wsed up in

fusion, the amount of encrgy released will

he

a Mx o015 x 10" Mey

b Tx 1.5 % 10™ MV

e 14x 156 % 10" MeV

d Tx00156x 107 My

The magnitude of ihe DeBroghe

wmvelength (4} of electon (<), proton (p),

peutron (n) and x particle (@) all having

the same encrpy of | AeV. in the

mereasmg ander will follow the sequence

C I S

b, s B g P

[ irﬂ-"m-it

| R Sy T Wy

Which one of the following proceises s an

example of weak decav'!

a n'ayte +&

b n' e L |

c Rapras W

d yae v

%,n rd
o
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A node valve having o plate resstance of

25 K€} 18 used in an oscillsor with a load

resstance of 50 K1 I the gam of the

oscillator 15 20, then the wmplification

fiscior of the valve is

o 403

b, X

. 3

d 0

The depletion laver i a p-n junction dinde

consists of lavers of

a  positively charged donors on the p-side
and mepgatively charged acceplors on
e n-side

b megatively, charged donors on the p-
side and positively charged acceplors
on the n-zide

¢ postively charged donors on the n-side
ond negatively charged nccepiors on
1he peside

d. negatively charged donors on the a-
side and positively charped acceplors
on the peside

Match List | with List |1 and seleet the

cofredt answer using the codes piven

below the lists

Last |

A Plare resistmce

B. Amplification factor

C. Trns-conductwnce

B CutodT voliage
Liss Tl
]
I [-L] = Const
L
7 M
I
3 | 22| = comsi
a
PR .3 [
ar, )
Codes:
A L] C D
i i 2 ] 4
b k 2 4 I
c 4 3 1 2
d 3 4 i 2

Which one of the following dingrams
correctly  reprosents the chergy levels i
the p=tvpe semi-conductorn

A

105

(L}

105

E2of 14

A npn wansistor can he considered o be
equivalent o wa diodes as shown m

: e
l_—u—l;ﬂ—-if
L—N-I:h——-t

d

Which one of the following is wue for the
mid-frequency voltage pain Ay, and the
phase difference ¢ befween outpur and
mput signads in RC coupled CF transistor
amphfier?

o Ay, s highest and & s 90"

b Ay s lowest and § 15 | BDF

€ Ay is highest and § 15 zero

d Ay is highest and § s | 8°

Whichk one oF the following cifcuils is 1o
be selected lor doubling the mput voltage?

—
L L L]

i = ——

-
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The Truth table for two input WAND Gate
is given by

Pk F==k

gl

=t

Mateh List 1 wath List 1l and select the
cormect amswer  using the codes wiven
below ihe lists

List

{gntes with inpuis X and ¥

A OR

B, AND

C. NOR

0. Exclusive DR I
List 11

(Outputs)

LY +r)ar)

2, X+Y

5 XY

4 X+F

Codes

=]

1
3
3 1z

anopE
=M E N
e B2 i g
B o— — e Py

[
ollowing logic pate

=

The output ¥ from the
dircuit

o,

iiplla

=

will be

i A+H

b AB

o AN

d A+H

Assertion (Ak The work done in bringing

a boddy down from the top o the basc

along 8 fnctionless indined plane is the

same as the work done in bringing it down

along the verical side

Renson (R): The gravitanicsal force on the

body alene the inclined plane is the same

as that along the vertical side.

a Both A and R are wrue and R iy the
cormect explanation of A

b, Both A and R are true buot B is not o
correct explanation of A

¢ AJs e, but R is false

d. Ajdsfalse, bu R s e

Assertion (A): The pressure exerted by o

pas s the same and independent of the

‘size” of the molecules

Repson (R Molecotar collisions will

invirishly  change the welocities of

individual molecules but the number of

maolecules having any paricular velocity

will remain unal tered

a. Both A and R are rue and R is the
correct explanation of A

b. Both A and R are true but R 15 oot a
correct explanation of A

¢ Aisroe, bin B s false

d. Ais false, but R is e

Assertion (A): A v:lhr.ulmg tuming fork

sonnds louder when its stem i put against

a desk top

Reason () When a wave reaches another

denser medium, part of the wave s

reflected,

a Both A and K are true and R is the
correct explandtion of A

b. Both A and R are true but B is not a
correct explanation of A

¢ Ads true, bt R s false

d. Ais false, but R is wue

Asseriion (A): Raman spectrum of a

liguid contains lines whose wavelengths

are longer and shorier than the incident

mdiation




13

114,

113

16

Reason {R): If 2 photon strikes an atom or

a4 molecule m oa hgul, which &= in the

excited state, the photon gains anergy.

a Both A and R are rue and R i the
eorrect gxplanation of A

b. Both A and B are yroe bud B & noa
comect explanation of A4

& A troe, bul B s fake

d. A es fabse, but B s trog

Assertion (A Dunmig & guasi-static

isothermal comprossion of copper work

done exceeds ihe heal liberaied.

Reason (R The mternal emergy of a

thermodynamic  system  depends  on

volume besides lemperature when the

atoms of the system are held wguther by

strong forces.

a Both A and R are true and R s the
correct explanation of A

b. Both A and K are froe but B = ool o
cormeet explanation of A

e Al trug, but R is fale

d. Abs ok but B s true

Awertion  (Ax  Declectne  breakdown

oceurs under the miflluence of an inlense

light beam.

Reason (R} Electromagnetic radiation

exerts pressure.

. Both A and R are true and B i Lhe
eorrect explanation of A&

b. Buth A and B are true bui B s ool a
correct explanabom of A

e A true, bt R s (alse

d A s false, but R is true

Asseriion (A): Fragmends produced in the

fision of U are [ active

Reason  (R):  The Fagments have

abmormially high proton ko neutron ritis,

a4, Both A and R are troe and B w the
coitect explanalion of A

b, Both A and K are true but B 5 ol a
comecl explanation of A

& A trwe, but Rois false

4 A fabe, bui B s true

Asserifon (A): The magnetic Mux through

o closed surface s 2érn.

Reasom (R): (iomss” law applies in the

case of clectnic flux only:

a Both A and R are true and R m the
correet explanation of A

b. Hoth A and R are true but B 5 not a
correct explanation of A

& A roe, but K s false

d. Ao labe, bt B s tiug

17

41

Mol 14
Assertion (A): In a statonary wave there
i% o transler of energy,
Reason (R): The ratio of Kinetic encrgy Lo
potential encry is 2 constand independent

i the posttion,

a Both A and B are e and B = the
correct explanation of A

b. Both A and B are trie bul B 8 mol &
correet explanation of A

& A brue, but K s fabse

d. Ao false. bul B true

Assertion (A} A chanpmp ckciric-field

produces a magnetic Held,

Reason (H): A changimg magnetic-ficld

produces an eleciric Held.

a. Both A and R are tue and R is the
correct explanabion of A

b, Both A and B ane true bot B is oot 2
correct explanation of A
Ais true, but B is false

d. A false, but K s true

Assertion (A) lsotopes of an element can

b separated using a moss-s peclrometer,

Reason (Rk Scparation of solopes s

pessible bocause of the difference in

clectron numbers of wolopes.

i Both A snd R are true and B w the
correct explanation of A

b, Both A and B are i but B 14 ol a
correet explanation of A

e A s broe, bul R s false

d. A false, but B = true

Asseriion (A} Electron caplure occurs

more oflen than  positron  cmission  in

heavy elements.

Reason (R):

rad activily.

a PBoth A and R aro true and B is the
correct explanation of A

b, Hoth A and R are true bul K i not a
correet cxplanation of A

e Aos true, bul B s false

4, s false, but B s s

Heavy  elements  exhibit
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I ihe Eanh iz considersd as a sphere of
rading “r" and densiy “p’. the graviiaional
intensity at the sarface s given by g = kip
wihkere k15 a constant. Then the dunensions
af k ane

a MLT?

b MLT?

o ML

d. ML

If the resultant of two Torces (Fy + F.) and

(Fi — Fais J{#° = F5). then the angle
between these fonces 15

(| F-'_F.'-

) il 5
=AY F.’IF;']

o iy f-':+l'-‘.:]
K -F

il .i-'n.a;'
=5

4| AR -E)
el

A particle moves unilormly with the spesd
v dlong the parabolic path v = kx" Taking
k as a positive constant, acceleration of the
parucle at % = 0is given by

1h--

| |

L

LLd

2

d Zhy

If o ball iz dropped Trom rest, i bounces
from the Noor repemtedly. The coefTiclem
of restitution 15 (05 and the speed just
before the lirsi bounce 15 5 m's, The total
fime jaken by the hall 10 come 1o rest s

g 2%

b Is

c (3s

d 025

A weight, W 15 suspended from the
midpoint of & rope, whose ends are at ihe
same level In order 1o make the rope
perfecthy horsonial, the force applicd o
each of its ends must be

C

n less than W

b equal oW

€ equal o2 W

d. infinitely large

The mazs of & rockei 15 M and the iodal
mass of the mcket and the fuel 18 My, The
average exhaust velocity of pases giected
from rockel molors is u oand the fnal
velocity altamed by the rockel after using
up all fuel 15 %, The fnal velocity v is
proportional fo

i€ hﬂ["'-: 1

Four spheres ench of diarmeter 2a s nass
m are placed wath ther centres on the four
commers of a square of sade b The momeni
af inertiz of the system aboul any side of
the square will be

a ~:-mr3" +4mh”

b %m:ﬂfmﬁ:

c !:—mai + 2mhb”

i %m"-@ﬂmb:

A 10 kg rockel standing on s launch pad
cani expel exhaust gas ol the speed of 2 &
10" mis. Just 1INl the rockel from the
ground the exhanst gas musi be rejected at
a a9kes'

b 49 kgs!

e 90 kgs!

. K0 ks !

Which one of the following gives the foroe
required (o nccelenate a car of mass 200 ky
from rest w 30 m's i 12 sac if e
fnctsonal force between the tyvres and the
ground is 1.2 Newton per kg

4 SN

b S000MN

¢ ARKIMN
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d, 400N

Let Bs ond Bm be the distinces ol the

geostatinary satelhle and moon from the

cenlre of the carth, The RmRs s

appros imately

a (2"

b. 2™

. 29

d. "29}1.'!

A salellite is moving i a circular orbit

round the earth with o dameter of the orbit

2R M 3 certam pomt a rocket fxed o the

satellite i fired such that o mereaves the

velecity of the satellte tangentally. The

resulting orbit of the satellite would be

4. same as before

b. circular orbid with diameter greater
than 2K

¢ elliptical orbal with mmor axms 25

d elliptical orbit with major axis 2R

If u s the velocity of a parlicle and ¢ the

velscity of light its relabvistic mass m

will excoed ils rest mass my by 4% when

the ratin n'c

a 04

b. 03

e 032

d ol

A 2 kg stone & ined at the end of wire of

length 2en and whirled in a vertical cirele,

When the stone s at the lowest pomt on

the cirele, the tencion m the wire 15 1] N

The velocity of the stong al that poini i+

i Ems

b 9mh
¢ Im's
d. 1lm's

A particle of mass m is moving under the
force F _ If |Flis comstant, then the
possible path of the particle can never

o roctifinear

b. carcular
e e

4 elliptical

Mnderation or slowing down of noutrons
i= achicved by collision of neutrons with
moderator atoms such as deulenum atom,
Assuming deulerium atoms Lo be sl rest
imitially and the collisions as central and
clastic, the fiactionsl change in velocity of
neulron due o a4 smgle colbswon 15
approximately

= 13

b 23

2ol la
& 33
d 43
A lenmis ball receives a lop spin when
struck by o rackel and describes a curve
trajectory, The top spin imphcs that the
rolatory mofiom of the lop surface of the
ball 18 in the dircction of the translatory
moton of the ball, Which vne of the
foolbow ing statements o the best descriplion
of the trajestony’!
a. Pressure om the top swface s lower,
trajechury rises
b. Pressure on the top swface w lower;
trajectory dips
¢ Pressure on the top surfsce is hither:
trajectory riscs
d. Pressure on the top surface s mgher,
trajectory dips
Gun shols are made by poudng down
molten lead through a slecve from the top
of a3 tower The molien liquid while
descending broaks into spherical droplots
due i
2. teomimal velocity
b, friction between droplets
o viseosity
A anrfacie tension
A snap bubble of radms r s placed on
anofher soap bubble of radius B (K 7 rh
Then radivs of cunalire By of the soap
film sepurmtmg the two bubbles s given by
Rr
R=pr
b, R-r
e Rer
& R
Two spherical metal balls (ol the same
matenaly with radii 0.2 cm and (1.3 cm aie
falling through a fhoid at constant speeds.
If the velocity of the 1 ball {radius = 1.2
em) is 4 emisec. What s that of the oiher
ball?
a. Ocm's
b, #emis
o Dems
d Tlem's
Match List | with List [l and select the
comrect amswer wsing the codes given
below the bists:
Listl
{Types of waves)
A. Longiodinal progressive waves
B. Transverse progressive waves
C. Longiudinal stalicnary waves




D Transverse stationary waves

List i

{Phenomienon )

I Vibrations of the stretched wire of
sOnonmeter

2. Vibraons of the gir eolumn of
Resonance Apparmius

i Ripples formed on water surface

4. Tumng fork vibrating in air

A I C (b

& 4 3 2 I

b I 2 E 4

c 1 | 4 3

d 4 ] | 2

A particle 15 moving wnder the action of
iwo simple harmonic forces. The forces
re of equal magnitude and phase
difference is (m'2). The path taken by the

parcle would be represented by
!
)
i ]
b
v
-
¢
v
®
d
¥
=

In the case of beats, the amplitude vanes o

& frequency equal to

i average frequency of fhe rwo
interfering sound waves

b, teice e frequency difference of the
b imterfenng sound waves

¢ the frequency difference of the mwo
imerfering sound waves

d  half the frequency difference of the
fwo inerfenng sound waves

Given that in Doppler effect, v is the

veloaty of sound in wr, v, and v, are

velooes of the source wd the ohserver. n

the frequency of sound, match List | wath

Fof |

Tis 1 and choose the correct answer using

the codes given below the lisis

List1

A. Source moving away from observer ar
resl

B. Source ml rest and the shserver moving
aveay from the source

C Source al rest and observer moving
towards the source

13 Souree moving fowards the observer it

Last 11

L
T

=
e b

: I

A rocket, moving away from carth with a

speed of 001 €, gives a signal of

frequency 3333 MHz, where C 15 the

velouity of electromagnetic waves. The

apparent frequency observed on earth is

a 3267 MHz

b, 3300 MHz

¢ 3367 MHz

d. 3400 MHz

A ware under tension vibrates with a

fundamental frequency of 460 Hz If the

Tength of the wire is halved. radius made

iwice and 15 made w0 vibrte under one-

fourth the tension, then the fimdamental

frequency will now be equal 1o

a. WHHz

b, 360 He

¢ IWHz

d, 115H

Pattern  of maximum  and  minimum

ety  dismnbution of light observed

when a monochromate light  passes

throwgh a liguid raversad by wlirasonic

wive is

4 a standing wave paitern produced by
the ultrasonic wave
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