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Slejemraet : (1) Smarsg elamsseEpbd sflwursl udleurd o drargT eraTUSMmaTE

Instructions :
GOy = ()

(ii)
Note : @)

sllurTsgs Oareterab. F&ULS N Gapulmuber, mns
sansrentiiuremild o L anguwings Csfellssean.

feod g s®UY ewulamar LUHCWL  ewWgeusH @D
93 &CHTE(Heugn@Gb Lwerl(ds Cauar(Hibd. LLBIGET eUaFeUsnd
Quendléd LweTL(HSSeLD.

Check the question paper for fairness of printing. If there is any lack of fairness,

inform the Hall Supervisor immediately.

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

L@&3| - I/ PART - 1

SemeSHG NaTESHEHEGD allen_ieT&sea L. 15x1=15

Qarhssiul(heter HrestE LIHM el sefle WEe D emHLjenLuw
devLaws Csrshsss GNULHrer sl ulmearyb Corgg
CT(LPSELD.

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.

Frmeo SLTHH o 6rer gawr(h garanar Geuliuliu@sEHLCUTS, &S eiq 6m
eeu(md Sjemeysatleh 6Tgl AFETSEGL ?

(=) Blevp (<) Bleveviog Elmrisglpen

(@) erenL (FF) Hlepm enlowid

When a uniform rod is heated, which of the following quantities of the rod will increase ?
(a) Mass (b) Moment of inertia

(c) Weight (d) Centre of mass

Gn&smL arm A erarn 2oL &5 (HHSH B eremm o s55DH@&F QFwdng.
A 2arg58e Gmssmuler FasCaisd 500 ms™!, SjmeBerd 5 m. B oar_sgdled
9igen HangGousd 600 ms~! erafldd, B -6b diGlouair wHmb enavberid, wpeapmGu
(=) 120 Hz womitd 5 m (<) 100 Hz wpmib 5 m
(@) 120 Hz whmib 6 m (/) 100 Hz womib 6 m
A transverse wave moves from medium A to a medium B. In medium A, the velocity of the

transverse wave is 500 ms~ ! and the wavelength is 5 m. The frequency and the wavelength
of the wave in medium B, when its velocity is 600 ms~1 are respectively :

(a) 120 Hz and 5 m (b) 100 Hz and 5 m
(c) 120 Hz and 6 m (d) 100 Hz and 6 m

Hefludler BHlenmujid, =,rpd @BLmigTerme Frlider phH&sD (g) ererareum@n ?

(=1) g (=) 28 (@) 8/2 () 4g
If the mass and radius of the Earth are both doubled, then the acceleration due to gravity (g)
becomes :

@ g (b) 2g (© g/2 (d) 4g

m -7 WL 3.14 erefled, w2 -6 Wl

(1) 9.860 (<=4)9.9 (@) 9.86 (rF) 9.8596
If w=23.14, then the value of w2 is :
(@) 9.860 (b) 9.9 (c) 9.86 (d) 9.8596

HenL_5561550 2 (H@HLD F&EETID epanilen enwddlen Ceusld v . F&srsHdlen LiGdude
bWl LeatelsE @Qaeamurear 2 wrsde o drer Yareall, @Qusssder Gumg
CQupMBESEL Cousid :

(1) 2vg (=) V2 vy (&) syl (7)o

The speed of the centre of a wheel rolling on a horizontal surface is v. A point on the rim in
level with the centre will be moving at a speed of :

(@) 2v, (b) 2V, (c) =zero (d) vy
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BOGILIEOL| GUTU|F FLOGTLITL lq60TLIlg.,

R
(1) PV =pRT (<) PVr=wriledl  (§) P'V=RT () PV=MT
According to ideal gas equation :

R
(@) PV=pRT (b) PV'=Constant () P'V=RT @ PV=r-

@ PP Seroll Qurefler Wk G

(1) 0.5 (<) &8 () el () 1
The Young’'s Modulus for a perfect rigid body is :
(@ 0.5 (b) zero (c) infinity d 1

@M Carargdler < rsms etellhsedla W 2% erafled, DF6m Har eTeneld
sesSl (hgedlen Yenpuirerg)

(1) 4% (<2b) 8% (@) 6% (") 2%

If the error in the measurement of radius is 2%, then the error in the determination of volume
of a sphere will be :

(@ 4% (b) 8% () 6% (d) 2%

@ranr(p QeusLisaflen evCamer GLmHESHD &HLP eTalld, SeunmisE@ el Guuerer
Comenrid :

(1) 45° (=) 0° (&) 180° (rF) 90°

If the scalar product of two vectors is zero, then the angle between them is :

(a) 45° (b) 0° (c) 180° (d) 90°

g&eT gatm rors HasGoussgiem GBI x -ANFHESG Qanarurer CrTGsT i 6
UG Quikidls Clsremg H&Sngl. Slepwis CUTBS), erameneralle) iHem Gamemt
2 hSLD

(1) x -g0 HurGss Gopdng (<) &1

() wrprsg) () x -g0 Qurpdg <dlsfédpg)

A particle is moving with a constant velocity along a straight line parallel to positive x-axis.
The magnitude of its angular momentum with respect to origin is :

(a) decreasing with x (b) zero

(c) remaining constant (d) increasing with x

BeOEILIGOL] QU] epaTMI6 &y, Hmed U opmitd Lo V < dluienal @) oL kigrésL
UL Tev, <j6ualmu]efest DA(PSSD CTETTEUTGLD ?

(=) urdlurss @Genow|b (=) @@ LLEISTEGW0

(@) prem@ wLEIEG SHsfsGn  (F) brorg

If the internal energy of an ideal gas U and volume V are doubled, then the pressure :

(a) halves (b) doubles

(c) increases four times (d) remains same
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12.

13.

14.

15.

ewweledEd elleng ermhi@ HLEHLD ?

(=) erBsCleum WPHSSLeL D GHUUTUSS LD
(<) Blevad @Goluumukiseticd L (HLd

(@) Hlevaw wHmid Hlepewwmm @GHILLTLIBSET LD
(F) &pd Qusss GHlLLmukIgSETe LI (HD
Centrifugal force appears to exist :

(a) in any accelerated frame

b) only in inertial frames

c) Dboth in inertial and non-inertial frames

d) only in rotating frames

o~~~

gsCarrann &rren eul L Quissgens CunlsTeardng eresfle,
9) @gan HangCousd LOHMID WPHESD WTHled

<),) e FangCGeusd wHMID Ceusld wmmed

@) <=igen Geusd LOHMID PHESSS 6 erewrodliiL wrmledl
™) Sigen WPH&sD wHmb Geusbd wmhledl

If a particle executes uniform circular motion, then

a) its velocity and the acceleration are constant

b) its velocity and the speed are constant

(
(
(c) its speed and the magnitude of acceleration are constant
(d) its acceleration and the speed are constant

(
(
(
(

Gevreu(meuareudmieT FFHm Amee QWEESIHDE TOSHEST(H 6Tg ?
(=) yellenwd smleupbd Fhdlraier @uissLd

(<),) Cushgaiear @u&sD

(@) Qsmriiguiler oameay

(/) euem@md omid CHubd Fhlrer

Which of the following is an example of non-periodic motion ?

(a) Moon revolving around Earth

b) Motion of clouds

(
(c) Swing of a cradle
(d) Waxing and Waning of moon

e dummeflenr Crr&CaT(h 2 bsbd 0.1% 2 WTHSTER, ST QUGS AHME 2 UWIHLD
S|6Te :

(=) 0.4% (<4)0.1% (@) 0.01% () 0.2%

If the linear momentum of the object is increased by 0.1% then the kinetic energy is increased
by :

(@) 0.4% (b) 0.1% () 0.01% (d) 0.2%
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u@&d - I1/ PART - II
GO : eTemauCuenid ymi elamTésErsE el wellGse|b. elarmm eram 24 -&@
SLLmuwng adlenweil&Esa|b. 6x2=12

Note : Answer any six questions. Question No. 24 is compulsory.

16. il STl YHDE® — UETILMI&HSHE|LD.

Define gravitational potential.

17. W& eTaTamiHésamerd SHamsdl(heugen aldlser Coeaib @Qremqemar 6T(Lpgis.

Write any two rules for determining significant figures.

18. QL UCuwrEs QuisssSnEn, spnsl QusssinEd @l uleorear Ceumurhser
TGH@ID QTETiq e 6T (LPSIS.

Give any two differences between translational and rotational motions.

19. YGQretailuer QuIGESESMmE LUTSEGD STTawilsmer 6T (LpgIs.

Write the factors affecting Brownian Motion.

20. 1Nm™!wpmibd 2 Nm ™! s@mer wriedlser Csmeanr @)@ Hmaralesdr Lidss G amentiiided
QenaTEsLILIHeUSTES S(HSHe|D. CsTGuWeT F(MmeT roledlanids samrsdhs.
Consider two springs with spring constants 1 Nm~! and 2 Nm ™! connected in parallel.
Calculate the effective spring constant.

21. PpH&SHL — UTUMISHSE|D.

Define acceleration.

22.  aumy garmled gluder FasCaissms LTHEGD STraGmeT 6T(Lps)Is.

Write down the factors affecting velocity of sound in a gas.

23. aflweafler eldlenws Fmms.

State Wien's law.
24. 10 m cuaerey <Y CQETErL el L eugeud Frepeuid CFoed &mi, 50 ms™!
FengCeuss e cuamerdlngl. saTier 2 e1Cer THESHMHSGWD 60 kg HlepmujenL_ul
LDTGT 2 ewT(HLD enlwelend@ ellenFeniids &meTs.

A car takes a turn with velocity 50 ms~! on a circular road of radius of curvature 10 m.
Calculate the centrifugal force experienced by a person of mass 60 kg inside the car.
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L@&S| - 111/ PART - III
@MY : aTemeuCuenid m efarmssEns@ el weallssea|h. elarm erem 33 -&@
SL_LTwwns edlenL_Wef&Ese|b. 6x3=18
Note : Answer any six questions. Question No. 33 is compulsory.

25. @QsgisslLul L sblAule ghu(b GnESMOSEHEETET alsmars Fnmis.
State the Laws of Transverse Vibrations in stretched strings.

26. Wemau@d Hlaspejser eabeurardp@Gd PV euampULd @6rm euamis
(i) CQeutiubleney wrpr Hlspey, (i) WSS WwIHT HlHpe], OMID (iii) LB rmT
Blspa
Draw one PV diagram each for (i) isothermal process, (ii) isobaric process and (iii) isochoric
process.

27. e Careaflar Carenr 2 HgLD f=5t2?—6t?+3£ erafle, Careflen g CFweuHD

Sl alenganwsd seasdl(hs. Hmly allenswrearg Caream o Bssden Senguden
Qewei(hor ?

The angular momentum of a planet is given by E=5t2 ? —6t?+3£- Calculate the torque

experienced by the planet. Will the torque be in the same direction as that of the angular
momentum ?

28. yMHmed WIHMID OHMID WHMed LIHOT eSlanssEnsd@ Qe Guiujerer GeumLim(h&er
TCIRUD peTilenas &(Hs.

Give any three differences between conservative and non-conservative forces.

29. @ eumujedlen ppe&smm Blenm rm.s. (Frrafl @@wigepe) CoussSgHLem ereueumm)
Qgr_imde o erergl ? Lelludern cuafloam_addle erer enaml Feer eury @eeamed ?
How is rms (root mean square) speed related to molar mass of the gas ? Why is there no
hydrogen in the Earth’s atmosphere ?

30. auflFér gl wHmbd &pHE gl Lib — Caupu(ssis.
Distinguish between streamlined flow and turbulent flow.

31. Hleneviold eratmmed eTaa ? guladled Hleneiold, @uIssESE @ Hlenaold HMID @uIsEEsS
dlensufled Blaneiold @aneu gelleumadD@GL @ T(HSHSST(H S(MHS.

What is inertia ? Give one example each for inertia of rest, inertia of motion and inertia of
direction.
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32. swhleveuder euamaser Caeand epearhlenar LDl GHILIL elars.
Write note on any three types of equilibrium.

33. 20 m 2 wrsSlemBbgE @MbLL ubg wHnD @nE Qeaalrarhn @Gy Crrsdle

ell(pSlermer.

() sorow SoLusnNE mal dhHsH&EsTaTERD CHID FOWLTES @MHEGLOT
Sjoeg CeleuGouprs @ m&EE@LWLm ?

(i) sereow eoLwbCurg @mbyl ubdler HdasCassmss sansdlHs.
(sTHmIS SenLevwll LpssamildEseb. g=10 ms™2 eTens.)

An iron ball and a feather are both falling at the same time from a height of 20 m.

(i)  Will the time taken by them to reach the ground be same or different ?

(i) Calculate the velocity of the iron ball when it reaches the ground.
(Ignore air resistance. Take g=10 ms™?)

L@&S| - IV / PART - IV
SN : Semensg HaTssErsEn el weilssea]b. 5x5=25
Note : Answer all the questions.
34. (o) () wfwreerl uELUTEle LWGTUTHSEMETS S(H.

(i) wflwrerd ugluribeel LwetLBESH v>=2gh erern FeTLTL L
sflwurengr erens searLls.

S|60605)
(=) () Oslerflen aldseners gnmis.

(i) my;=1kg HmLd m,=2kg &l LerTefl Blenmaer 10 m Qgrenavellch o eTerer.
SeupmIsEE@ Qe Cuwrer seufe] ellensufler eranr WHLIMUS FHeTsdl(Hs.
(G=6.67x10"1" Nm? kg2 erevi&)

(@) (i) Give the applications of dimensional analysis.
(i) Check the correctness of the equation v?>=2gh using dimensional analysis.
OR
(b) (i) State Kepler’s laws.
(i) Two point masses m; =1 kg and m,=2 kg are separated by a distance of 10 m.

Calculate the magnitude of force of attraction between them.
[Take G=6.67%10~ 11 Nm? kg~?]

35. (1) QeusL it sn(hgellem p&Cameant allSlanwt alleTdEsHe, .
S|V
(<) vGLrden adlenws LweTLBSS 2dls urghlame Csrar, Freissle
Qumiigb Carergdler pHmsHamsCoussdharar FoaTUTL LS SHeN&ESHa|D.
(a) Explain the Triangle Law of vector addition.
OR

(b) Derive the expression for the terminal velocity of a sphere moving in a high-viscous
fluid using Stokes force.
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36.

37.

38.

(=) mredlemmred WenvenrssLiLLl (Heter sarliGureTsaten CFm@Gss QUESSMmS
cllemsd @ s.
360605
(<) Bevadlwied eumuy gpadlmsrer Cwir CsrLrenuls Gumis.
(a) Explain the motion of blocks connected by a string in vertical motion.

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

(=) @@ uflorar BSEH Corgdled Gurmersafier HavsGoussdnamen
FeTUM g enars SmHeilsgl, rCaennd @ Chire samer 6r(pgis.
S|V
(=) Slemaveyseflenr LLCoum cuamasamer allemsEs.

(a) Arrive at an expression for the velocities of bodies in elastic collision in one dimension
and write any two cases.

OR
(b)  Explain the different types of oscillations.

(1) Qeverudss Cspnsamsd gaml, Hlepldsse,b.
S|V
(=) epiql e GLTil eearhled Cn&rmser rhLbheuims allersEs.
(a) State and prove the parallel axis theorem.
OR
(b) Explain how overtones are produced in a closed organ pipe.
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