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(1) Smeansg alernssEpd sflursl udeurdl o 6reTsT TaTLIGMaTF

sfluriggls Gamearareyd. FsHLLS N0 Gapuldmluber, s
savaTenilliuremilb o L arnguingsd Csfellsse,b.

(2) Beod oeg sHLUY abulomar LLHCL T USDHEGLD
93 &CHT(Heugn@GL LwerU(hss Couar(Hb. ULBISGET eueFeUsnE
Quendled LweTL(HSSELD.

(1) Check the question paper for fairness of printing. If there is any lack of
fairness, inform the Hall Supervisor immediately.

(2) Use Blue or Black ink to write and underline and pencil to draw
diagrams.

U@l -1 / PART - I
SMeEF NATESHERSGGD ellen_ieaT&saLb. 15x1=15

Qarhssiiul(herer wrHM el gafld Wsa|D ghLamLwl el mws
Cambos(hssis GOUILHLer e ulemarb Caigg er(pseb.

Answer all the questions.

Choose the most appropriate answer from the given four alternatives
and write the option code and the corresponding answer.
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1. urdwe erawremtlesr Liflomenr eumiim() :

(=) ML™2T~2 (<) MLT 2 (@) ML~ 112 (/) ML™IT-!
The dimensional formula for coefficient of viscosity is :
(a) ML™2T-2 (b) MLT 2 (c) ML-IT-2 (d) ML-IT-1

2. @ Qurmdr 20 5 2 wrsHadmig 6w aNpbCurg LQuTeTTeTg S
S dT(HFgE CarerEpd T (STHnSsmLmUL Lnssamilssaln. Cgib
g=10 el 2
(=1) 2 & (<) 1.732 @ (@) 1.532 & (F) 1.414 o

If an object is falling from a height of 20 m, then the time taken by the object to
reach the ground : (ignore air resistance and take g=10 ms~2)

(a) 2s (b) 1.732's (c) 1.532s (d) 1.414 s

3. aumy gamler deuliublene OHMID DH(PSSS5F QML EISTEGD CUTgl, jeueumy]
epesammsafler srmafl Corsealen g

(1) (PWLWLBIGTELD (<) TG

(@) BreTE WLBISTGLWD (FF) @ (BLOLBISTELWD

If the temperature and pressure of a gas is doubled, the mean free path of the gas
molecules :

(a) tripled (b) remains same

(c) quadrupled (d) doubled

4. gmiewev edullerug LT LOHMID CeuliLblen&@0reT euanFULLD :

(=) @ CpisGsn® (=) @® Berou b

(@) 6@m LTeUemeTUILD (FF) e @ulLIb

The graph between volume and temperature in Charle’s law is :
(a) a straight line (b) an ellipse

(c) a parabola (d) a circle

5. GemeumeameunmieT eThg @uinidluied ereneu evCaarTed GO @uiemg ?
(<21) 2 psid (<) Hleop
(&) pOsssslern eram wiluy (7F)  ferd
Which one of the following physical quantities cannot be represented by a scalar ?

(a) Momentum (b) Mass
(c) Magnitude of acceleration (d) Length




10.

3

5000 Hz odliQeuanm 2w @6l srple @Qumd, S urlieou grégdng. i,
sTHHled Smaberhisaien a6 :
(<1) 5.30 (<) 4.30 (@) 1.23 () 0.23

A sound wave whose frequency is 5000 Hz travels in air and then hits the water
surface. The ratio of its wavelengths in water and air is :
(a) 5.30 (b) 4.30 (c) 1.23 (d) 0.23

y=2 sin (20mt+ 1.5) ety safllEffeons mevea)d Fwerimiqen i o ek enfler

Y [N

(1) 10 Hz (<},) 20 Hz (@) 15 Hz (rF) wHz
In the given SHM y=2 sin (20mt+ 1.5) the frequency of oscillation is :
(a) 10 Hz (b) 20 Hz (c) 15Hz (d) wHz

Efens Quéssans CoHOaTar@rb gser, A bHmb B eearpm Ldraflaamer G
SensGoussgiean sL&55ng. A -ulellmBg B -5@ Odgwe r(hsgis6amerenn Chirb
3 s wHmb B -ulalmpg A -5@ Qv Barhib 3 s a(Hgs Qarardlpg erafla,
F6 M| CHILD

() 12's (<) 15 s (@) 9s (FF) 6s

A particle executing SHM crosses points A and B with the same velocity. Having
taken 3 s in passing from A to B, it returns from B to A after another 3 s. The
time period is :

(a) 12s (b) 15s (c) 9s (d) 6s

10 Qg.15 Berid Camem epiqw 2ypigEer @Gpruier iiqlitianl S rtleuer :

(1) 4.5 vHz (<},) 2.5 vHz (@) 10 vHz (rr) 2vHz
The fundamental frequency of closed organ pipe whose length is 10 cm is :
(a) 4.5vHz (b) 2.5vHz (c) 10vHz (d) 2vHz

(2/1'\ + /]\) N eraip &pme eflens 1 kg Hlevpujarer g Qummaien g CewuouBEng.

CummerTeng, (3? + 2) m eram Hlena (LPGev (5? +3?) m eTenim Hlena eueny @)L Lb
QuuimSng. Qurmeier g elanguleme Cauwliul L Gouemae :
(1) 10J (=4)9J (@) 12J (FF) 6J

A uniform force of (2/1\ + 3\) N acts on a particle of mass 1 kg. The particle

displaces from position ( 3? + ﬁ) m to (5? + 3?) m. The workdone by the force on

the particle is :
(a) 10dJ b) 9J (c) 124 (d o6d
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11.

12.

13.

14.

Sarnurmer garm Csrewr 2 HsWb L o L6l HPodng. Qg QuEs Hme

ur@u_lrr@‘rrreb Gamesor &(r_'r,g,mrrmgﬂ :

(1) 2L (@)L @ 7 (7) L/2

A rigid body rotates with an angular momentum L. If its kinetic energy is halved,
the angular momentum becomes :

L
(a) 2L (b) L © 7z (d) L/2

ewweiledd@ clleng 6rmi@ U ?

(=) b5 @@ WPOSSLeLD GHULTWSSaID
(<) Blevavnd @GolLumuBisetey L (HLb

(@) Hlenevw, BleneowpHm @GoHlLLmwkIgete)

(F) &pd Quiss GOluumuBIgSeTe LI (D

The centrifugal force appears to exist :

(a) in any accelerated frame

(b) only in inertial frames

(c) both in inertial and non-inertial frames

(d) only in rotating frames

Hellwlenenrd s&mmib glenentsGamailen @uiss <,mmed :

(=) Bloved yppava ofl sidlsd (<) Blavad HDRIEGE SO

(&) & () Bl yppmeeis Goney
The kinetic energy of the satellite orbiting around the earth is :

(a) greater than potential energy (b) equal to potential energy

(c) zero (d) less than potential energy

@@ shuTerg ser Qsr_ss BarsengliGure @@ wL ki@ BLriul’eme
sl erpul L Sifly
(=) 3 (=) 1 (&) 4 (rF) 2

If a wire is stretched to double of its original length, then the strain in the wire
is :

(&) 3 (b) 1 (c) 4 (d 2



5

15. 19.95 eTemmm erewTenamr FPGTMI (PSS eTarami(h cllgeded (LpLPenOLILI(HSSIS.
(/) 20.0

(=) 20.1 (=) 19.9 (@) 19.5
Round off the number 19.95 into three significant figures.
(a) 20.1 (b) 19.9 (c) 19.5

L& - 11 / PART - II

(d)

20.0

GO : eTemauCuiend m NamssErsE el wealdsa|b. eleamm oear 24 -&@S

SL_L_muwns allenL_wiell&salb. 6x2=12
Note : Answer any six questions. Question No. 24 is Compulsory.
16. (&Sl craTami(hEsamer sanTsdl(heugen llSlaamens &(ms.

17.

18.

19.

20.

21.

22.

23.

Write the rules for determining significant figures.

VG — cUTWMGSD. THSSHSSTL(NEHET F(HS.

Define scalar. Give examples.

gfl siomer cuaneTeyFsmaneulled ST 6N FNIGEGEUSHETET HlLIHSme cTerme ?

Under what condition will a car skid on a levelled circular road ?

<,Dmed LIHOT allens WOHMID YHMed LIHMLD laasE Qe Cuujerer gGHELD

@rer(h CoumurhsmeTs Fnmis.

Write any two differences between conservative and non-conservative Force.

FmLL ellengeril 2 (HeUTEETS Nengs@Eh&sTen HlLHSMETEET Wreme ?

What are the conditions in which Force cannot produce Torque ?

Bluyl L efler Qung rrifwe alflenws samis.

State Newton’s Universal Law of Gravitation.

urlener ell$lssams aueruUmIsseLD.

Define Poisson’s ratio.

Qeutin @Quissellwader &0 alldlenwis Fnmis.

State Zeroth Law of Thermodynamics.

[ Hmlys / Turn over
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24. 3 kg wpmibd 6 kg Hlevp Qsmeir @) Qumpearser 30 kgms ™1 ety &b 2 HHSgL 6
QuniGdemmer. el Fb QUGS Y Hneels CuDHDHSEEGLLT ?
Two objects of masses 3 kg and 6 kg are moving with the same momentum of
30 kgms~1. Will they have same kinetic energy ?

U@ - III / PART - III
@MY : aTemauCuend g mi lamssErsE el wealssea)h. clarm eram 33 -&@
SL_L_muwnsg allenL_wiell&salb. 6x3=18
Note : Answer any six questions. Question No. 33 is Compulsory.
25. Qwrsll Ganpser eTarmmed eTemen ? HUIGenp GHUL. STTTHRISEETULD, ST
GTEUGUMN) (GENDEHETD GTETLINSW|D Fnm)is.

What is Gross Error ? State the reasons for it and how to minimise the errors.

26. @raw(h CeusLigefen cvCaamT GlLIHEHER LiewTLgEamer 6lleul&seaLb.

Write the properties of scalar product of two vectors.

27. awWCHTEE allens wOHNID erwwelosdsd alamssE Qe Cuuerer Coumum(hsmers
TS,

State the differences between centripetal force and centrifugal force.

28. uLCGaum cuasWTET Hlaned YHDEDE Fmmis. AF6T FETUT(HSHMET eN6TsEs.

State the various types of potential energy. Explain its formulae.

29. yaiflene giemamsCamerger - 6lersEs.

Explain geostationary satellites.

30. marenp Mienpeden CFwepenm LILETUT(HSHMETS Fnmis.

Write the practical applications of capillarity.

31. sai sagalen alldlsmers smHs.

State the Laws of Simple Pendulum.

32. amyssefler Qussellwmn Cararansgssmear eT(hCaTETEHmaT 6T(HH0SLPSIS.

Write down the postulates of kinetic theory of gases.
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33. @@ Jeuliu QuBSlrbd ger spnsl bHlspeier Curg 600 J Hailiusemns Ceulin
epesEldmhgl QuOnISECETaET®H m GNUEGL L Caumoaw Gelg Yemearm 200 J
Qeulingens GLaI&E (deuliu gnlilss) darhssng. QBHlubsmarseaiarily b
Qeutin QuiBdrsSlen LM SHHenens &meuTs.

During a cyclic process, a heat engine absorbs 600 J of heat from a hot reservoir,

does work and ejects an amount of heat 200 J into the surroundings (cold reservoir).
Calculate the efficiency of the heat engine.

U@3| - IV / PART - IV

GSNILIL : SemesIsg elamss@rs@n alenlwafldseb. 5x5=25
Note : Answer all the questions.
34. (=) gafl earsadlen Simevey Crrsdnanear (T) Camancuenw Liflment (penmuiled Cumis.

Slmaa| Crrrerg

(i) eage @Gerigen Hlenm 'm'

(i) estsellen ferd T

(iii) SeueliLgder yelulitiy wpHSSDL ‘g8 PHwepHansd FTiHSF

(omdled k=2m7)
S|6V6VG
(<) CeusLit gmphsder p&GCaram alfleaw allfleuns afleréseyb.

(a) Obtain an expression for the time period T of a simple pendulum. The time
period depends on :

(i) mass ‘m’ of the bob
(ii) length 1" of the pendulum and

(iii) acceleration due to gravity ‘g’ at the place where the pendulum is
suspended. (Constant k=2m)

OR
(b) Explain in detail the Triangle Law of Vector Addition.

35. (=) Fmugend gemmled 2 gmilieysCaEreanid, Fnis@&Hs Camensdn@&F FOb eTans Sm_(hs.
S|6V6VG
(<) e wHmD SansCoussSnamear Caraneuamisd HmHellssaLb.
(a) Show that in an inclined plane, angle of friction is equal to angle of repose.

OR

(b) Derive an expression for power and velocity.

A [ Hmlys / Turn over
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36.

37.

38.

(=) sar(h eemdler Hlaneng SHHLULSHDenET g6 e allflwnseyb, Seriqhs,
Cemi@ssTHab CFo@Ib HFamFll (UMmSSFIDTaT FoarUT . Cumis.
S|6V6VG
(=) yalluller <y psensls QUM mrlber WpHEsSW (g) ereueumm wrmL(Hb
GTeTLIENg Glemd@s.
(a) Derive the expression for moment of inertia of a rod about its centre and
perpendicular to the rod.

OR

(b) Explain the variation of Acceleration due to gravity (g) with depth from the
earth’s surface.

(=) avCLE afldleows Lwem(hEd udls um@blene Casram Sroussled @ uimi@n
Camarsdlen phms HasCoissHnarer FoaTUT amL G SHed&EsHea L.
S|6V6VG
(<=,) Bevadlwied] eumuy epedlmamer Cwim Ggrrenuls Gumis.

(a) Derive the expression for the terminal velocity of a sphere moving in a high
viscous fluid using Stoke’s law.

OR
(b) Derive Meyer’s relation for an ideal gas.

(SN) UMy pPOSIMISET, HeUDEDD ML GF MeusdHLILL g HSEGD CET6aTHe 6t
gaifler 58 HUOSSHD AW Darer Carancuanwits Gums.
S|6V6VG
(=) srpmled, ealluflen HengGeussdnarer HluLl e Fwerurl el CQumis. oidled
orioeller Hmsssms edleulasab.
(a) Derive the expression of pressure exerted by the gas molecules on the walls
of the container.

OR

(b) Derive Newton’s formula for velocity of sound waves in air. Explain the
Laplace’s correction in it.

-00o0-
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