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Siflajemysst : (1)

Instructions :
@&doy @ (@)

(id)
Note : {

()

1)

(2)

Simmbg emsserd sfursl ufard e erarsm TELIGMETE
sfluriggs Qarararalb. FsBLHEND GapumLlea, oD
samaTerNCureTiiD o L angwirsd (sflelssa.

feod Sdag s@uy @wdlmen LU HGCL  TWPHMUSDHEGLD
<14 588Tg HausHEGD LUaTLBSS Gauam(Bld. UL MBS ueTalsnE
Quenflér LweruBSsHe|b.

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.

@S - 1/ PART -1

SDEESS NaTESEREGD eflenL welssey .  15x1=15

Qsr@asiiul_(Heter mrsw@ LrHm L safle Blseyb oHyeL I
AL ews CsibesBsss GHUELGL6 e emenud GETgg
TR ID. -

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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weflgQrmmeui Yedud e sGausddmba pHouars Carl Gl ugHow Crrad
aupSnrt. erfler 85 Qeudu@n ewwelwss alams

(<) rDrg

(<) 2flafsen

(@) ol wfsfsEn Gen Gopwyn

(F) @®oubd

If a person is moving from Pole to Equator, the centrifugal force acting on him :

(a)
(b)
(c)
(d)

remains the same
increases
first increases and then decreases

decreases

@@ Carargden rsms <ered@gaia Yenp 2% erafler, g sen 2| eTENeUs
sanssl(Bgedlen Gampureng) :

() 4%

(<21) 8%
(8) 6%

(FF) 2%

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

(@)
(b)
(©)
(d)

4%

8%

6%

2%
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v arenrp HevsCeusdgil o LHg ean QsngGgssrs CuaGrErsdl apluliuBEng.
=151 tCrrsda geraw s fpg. Nereubbd eThs v-t cuanguL b @euelluisssdlenar
efleta@Sng ?

VA

(@) (=)

@ V

A ball is projected vertically upwards with a velocity v. It comes back to ground in time t.
Which of the following v-t graph shows the motion correctly ?

Va .
@ Lﬁ | (b)
t

4

v‘\

(c) (d)

A4
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gsQearreandlean HesGeausid ?:2?+t2?—9£ eraflad, t=1 eflemmiguied o155 safen
Wphs&sgglen ereir wHOL wrs ?
(1) & (<25) 1 ms~2 (@) -1ms=2 () 2ms-2

- A A A '
If the velocity is v =27 +t2 j—9k, then the magnitude of acceleration at t=1 second is :

(a) zero () 1ms2 () —-1ms2 (d) 2ms™2

BriemL e meurd@alg |

(1) s1p0d wHED GLUALUTES () sipHd @wiEsin

(@) Qussderanio (7)) @ 0Cuwies Gussd
A couple produces :

(a) rotation and translation {(b) pure rotation

(c) no motion (d) pure translation

20 (PO gl STONS Sbub garm 83 Hz wiflitleadr e el w idiemib
- Gunpen e @ssdiey e dng crafled, sTHmG sbdusSar Berb -
(=) 10m (<4)15 m (@) 20m () 05 m

An air column in a pipe which is closed at one end, will be in resonance with the vibrating
body of frequency 83 Hz. Then the length of the air column is :

(a) 1.0m ) 15m {©) 20m (d) 0.5‘m

1:2 erenm efldlgsHler Flevm Qarair. A Hybd B eremm G GummeTsar, wpenmGui
ky pmib kg s@erorhlel Garerr Hepwupn @) Fmearedadsdr eped seflgsaiGw
Ggrasefl_uul Qeterg. @@ O LTweTsEsDh QstEGEsTE m@eynbCurg
sieupdlern LG HersCousitisar 1:2 eram ofl Hgsdle e arerGuimgy A -udern elésrarg
B -ulern ei&ensliGLimed DL MBi&m(@Lh. ' '

Zhy

() 55 (@) 5 N

Two bodies A and B whose masses are in the ratio 1 : 2 are suspended from two separate
massless springs of force constants k , and kg respectively. If the two bodies oscillate vertically
such that their maximum velocities are in the ratio 1 : 2, the ratio of the amplitude A to that
of B is . ‘

[2kg (ks ' kg [k
(a) N (b) Tkn (c) N (d) EI?_A
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SHleQren yed wHmD Gfwefler Hepser Q@ WLLIASTS IHIGITED HIeN6aUSEHSE-
HeoCuwrer Frrindwe efans
(<=1) 4 LLAEIG FsMAEE0 (<91,) LIDTS)

(@) 2 bLBEG Gonww (FF) 2 wLkiE AHHEMHEGLD

If the masses of the Earth and Sun suddenly doubled, gravitational force between them
will :

(a) increase 4 times {b) remain the same

(c) decrease 2 times (d) increase 2 times

(M ePIgWl LITESSS %ﬁ)méb wroor eflesularme GQauwii’ L Geuene :
(1) eruGumgid Gmﬁé;@@u_;sml_mg (<) eruGumrgid erdlirGdlujenLwigi
(@) euenruUmISHILL TS () &

The work done by the conservative force for a closed path is =

(a) always positive - (b) always negative

(c) not defined ' (d) zero

Geuuflerer 2 wimHbGUNg drend wHMID eumyeden LrGblene wpennGuw

(=) oL gD AHHAESD () afsfsgo vhpw ASshseEd
() GopYL LHHID GPDLD () <ofsfs@d Lppd G@pud
With an increase in temperature, the viscosity of liquid and gas, respectively will :

(a) decrease and increase ' (b) increase and increase

(¢) decrease and decrease (d) increase and decrease

Gesau(mid aumyssae, erasary Qer@ssiiuL Qatiuflaeouild Gompbs Fyra
Qo0 @pe Caussamst (Vi) Hupgearg ?

(1) &slgen | () wapLygen

(@) srruer-es_-ysenav( (FF) enpLlygen

Which of the following gases will have least rms speed at a given temperature ?

(a) Oxygen ' (b) Hydrogen

(c) Carbon-di-oxide (d) Nitrogen

[ Spiiys / Turn over
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13.

14,

15.
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Gnssme gan A am s58dmbs B e s580©@ Qsodpg. A salss5Ha
Gnssmouea gmsGaish 500 ms™!, owabard 5 m. B cal ssfd HasCaustd
600 ms ! erafich, B -6 FTQeuair, Siemetemid wpemCui

(<) 120 Hz wiHmid 6 m (<=4) 120 Hz wpmib 5 m

(®) 100 Hz wHmid 6 m (fr) 100 Hz wpmibd 5 m

A transverse wave moves from a 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 ™, respectively are :

(a) 120 Hz and 6 m {p) 120 Hz and 5 m
() 100 Hz and 6 m (d) 100 Hz and 5 m

ewssdler L SleCremy Qeugss e o den srpn fluaLdpg. @shE
Blape| eresmy QUi

(21) Sissd wrpT (<) Qeutinflene wrpm

(8) uwen wTHT (rr) Qeuuuds ufwrhpBleerr

When a cycle tyre suddenly bursts, the air inside the tyre expands. This process is :
(a) isobaric (b) isothermal

(c) isochoric (d) adiabatic

Ry =(100£3)Q2, R,=(150+2)Q w1 Gy Weigant_ser QsmMenarriiGe) @enamrasii-
L (ReTerer. jeunmlen Clgm@uwe LS. eTesear ?

(1) (250=1)Q (<) (250 = 5)Q

(@) (250£3)0 (F) (205=5)Q

Two resistances R, = (100 +3)€, R,=(150+2)Q) are connected in series. What is their
equivalent resistance ?

@ (250x1)Q . (b) (250 £5)Q
© (250=3)Q d) (205=5)0

gen Cleuiul gL sHmaflen SI e :

(<=21) Jkg™t K~ (<) kg™?
() Kkg=1J1 () JkgK™?
The SI unit for specific heat capacity is :

(@) Jkg IK! (b) Jkg!
© Kkg™1J=1 (@ JkgK-!
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@S - 11/ PART - II
GOl : eremeuCuenid n arésErsE oL wallssalb. clam aar 24 -&@E
SL_L_MULDTS ellen_weafl&&EaLb. 6x2=12
Note : Answer any six questions. Question No. 24 is Compulsory.
16. 6o 0@ Soeg Gruur, Qeunidledr org Sifls BUAL LmeTergl ? eran ?

Which one of these is more elastic, steel or rubber ? Why ?

17. QeusLim — euaFupSSaD. aHSSHEST(HEET SIHs.

Define - Vector. Give examples.
18. 10 m aueneTe] TD @aTaTL. el L euyed sToawld Qedgib &ri, 50 ms™!
dasGaissdd cuanardipg. dssriler 2 arGer SiwiHHMHEGSD 60 &.8. Hlepujen w
efgT 2 ewr(Hid emwweillasi@ ellansanls STams. |

A car takes a turn with velocity 50 ms ! on the circular road of radius of curvature 10 m.
Calculate the centrifugal force experienced by a person of mass 60 kg inside the car.

19. YQyeafluet QuGssmsL LTHGEGL SITENEDET 6T(LHSIs. -

Write the factors affecting Brownian Motion.

20. o (HEHD EHETL ganler Hlenp enwwreg 5 ms~! HesGousggian @ukiGHDg.
@ge b 1.5 m whyid Cames HenaGeusid 3 rad s~! erafle, QFFESTL B(paSoHD
2 (HEHGI 2 aTargm 6re G&nﬁésasém D,

A rolling wheel has velocity of its centre of mass as 5 ms~ L. If its radius 1.5 m and angular
velocity is 3 rad s 1, then check whether it is in pure rolling or not. '

21. SLLMDOD BENEGYSHGT GTEHMTEY GTeoTen ?

What is meant by free oscillation ?

B . [ &@Liys / Turn over
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8
22, B dwefliy GETED — EUEDTILNSEALD.

Define - Coefficient of Restitution.

23. uflorew uE@LuTbeles eurbysar wranel ?

What are the limitations of dimensional analysis ?

24. weflgrmmeut 2 .4 fleopyenLw Fllenew ZIHLUY s8875088 CsTeRi( aseué;@mg,e’m
epetd 30 k] Caumamwus Qsldprt. sws@biurg gpssry 5 keal Geauliun
Efallmbg Qeuefliiul (B Qsrarswaflar uriy afiGu Qeulius sLEFEH WLHMID
OQauliug sficiéfian b GYRISEGS s ssLUGHDg aaflld, S@wifar ois
<24,DDEV WIMUT_ENL & SHTEBs.

A person does 30 k] work on 2 kg of water by stirring, using a paddle wheel. While stirring,
around 5 kcal of heat is released from water through its container to the surface and
surroundings by thermal conduction and radiation. Find the chahge in internal energy of
the system.

&S - 11/ PART - 111
@iy : semaCueaid Sn amssEns@ oda walssab. alam eearr 33 -&s
SLLnuwns olenL weallEseaib. | 6x3=18
Note : Answer any six questioﬁs. Question No. 33 is Compulsory.
25.  dmuy Nersufamme QEULCILL L. ColmabsTar ST el aU(HeN&SaLD.

Derive an expression for the work done by torque.

26. 2 wWFGms QUTBSS g eTeueUTy WIMLIGHL ereiLensg eNaréEs.

Explain the variation of g with altitude.

27. Birwgder urly Gpelamsmwuls urdléEh srrerilser wWreneu ?

What are the factors affecting the surface tension of a liquid ?
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28.

29.

30.

31.

32,

33.

X1 - MARCH 2024 N |

gyrefl QWEs <Hme LHHL AWYSSSEDEGD Qe Cuiwime Qgtﬂ_r'rq wng ?

What is the relation between the average kinetic energy and pressure ?

eafll iy i T6y eTEmIe eTewmen ?
o

What is forced oscillation ?

s ffeymd B Eosssmeusdr Corppella@l siemasaia Simad FoeamT({Haer
y, =5 sin (240 t) LHHD y,=4 sin (244 7t). Caremmibd eflbasafien erearaniisamaamis

FaTsHS (H&.

Two vibratingl_ttmjng forks produce waves whose equation is given by y; =5 sin (240 wt) and
¥, =4 sin (244 wt). Compute the number of beats per second. '

DgLILDL eTe&ET LHMHID Ul BeTeysEET eTenne erae ? eTHSSHiSHT(H&er
S(HS.

What are fundamental and derived quantities ? Give examples.

< Hme LIHr edenws sams.

State the law of Conservation of energy.

ﬂ[ﬁ]@un@@@ﬁl‘l’dﬂ@ 30° erGaTarTS Sl ér;fjlmﬂu@@g)g,j. isan 2 rbus HesGausid
5 ms 1 eraflé, erflQummeT SiewLbs QU@L 2 Wb wHmb HeL gser (phéssamss
sanshsl(hs.

An object is thrown with initial speed 5 ms~! with an angle of projection 30°. Calculate the
height and range reached by the particle. '

[ Smiys / Turn over
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@S - IV / PART - IV

GO : SmeEg NaTTESEREGD ol weNdsab. 5x5=25
Note : Answer all the questions.
34. (&) siglteuerynd sbbufen ifrteusr (v) <iea)

i) weflssiul L aStens (F)

@) fHemd () |

(i) o SorsBpsrer Heop (m)

Hweapeopt QUrnGss arars QararLrd, ufiwrar wWenliuyg

2 Frlleuesr v o« -}E erem ISlemliladseyLb.

- 360808
(&) SWPES Quars, urgHeoowdp UTLLD Qe aufléfr @l gde
Csdaughsrar Guireareralluier Canmsmas smbl, sigamar Hmd&Eseb.
(a) Assuming that the frequency v of a vibrating string may depend upon.
- (i)  applied force (F)
(i) Tlength (&)

(iii) mass per unit length (m),
1({F . . .
prove that y « 7 \/% using dimensional analysis.

OR
(b) State and prove Bernoulli’s theorem for a flow of incompressible, non-viscous, and
streamlined flow of fluid.

35. (=) Caummer HOD FHHuGwss midl MensEs. SsH@ TCsaD aperm
2 _FNTRIBISHENETH Foll)s.
360608
() dewedper Gansseors ummumssab. @alfuseatQul gy erden
Q&ueburrl;@L_ efiffleuns cllené@s.

(a) State and explain work energy principle. Mention ‘any three examples for it.
‘(b) - Define coefficient of Performance. Explain in detail the working of a refrigerator.
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36.

37.

38.

1 -

(1) Gwadlu sbluard Goarssrul L saL@urmlseian OFkEss
Qussseans oSleufdssalb.
36060 _
(=) Gararseflen Quisssdperar Qslerflen e efdaamets g, elen&@s.
(a) Explain the motion of blocks connected by a string in vertical motion.

OR
(b) State and explain Kepler's three Laws of Planetary Motion.

(=) wrprg WPHésn Aubp Qurmeller @uass FoarUTHSmar cl(mellEEa|b.
JCYTVENY ]

() eumyssefien spred GomrgeaL s girsdparar Corenaieniu ei(meddEsa,Lb.

(@) Derive the kinematic equations of motion for constant acceleration.

OR

(b) Derive the expression for mean free path of the gas.

(1) &rren auaearwisdlen epwwib euflé Qsdeugid, seTsHNHE O FBI &GS S T Q)0 T 6T
Fesl upHlu Blevaws Smiiys Hoaissrar sweTLT e aumeN&HeLD.
3|6V60F) |
(=) apgui yisen Grulled Gobherhiger ghuBeuamns olleTEEHaLD.

(a) Derive the expression for moment of inertia of a uniform ring about an axis passing
through the centre and perpendicular to the plane.

OR

(b)  Explain how overtones are produced in a closed organ pipe.

-00o0-
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