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(1)

Smarsg aTssEpn FHlwursl USleurdl o drergT 6T 6iTLS6maTF
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.

[ HlmLiys / Turn over



2

1.

R;=(100%3)Q, R, = (150 +2)Q < dlw @ WeangenLser CsrLfleearriide @QenenrésL-
vl (hererer. jeupilen QFT@GUWeT LileTsenl eremer ?

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

(@) (250+3)Q (/) (205=5)Q

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

@) (250+1)Q b) (250=5)0
€ (250=3)Q (d) (205+5)Q

walsarrmeur Ledluder gimeusSalmbg Bheiamrs Carlhl u@gdHamw Crred
aumdnmr. Sjeufler g QFwdu@bd ewwelawdd elens

(1) orprg,

() 218lsféED

(@) sl <iflafléEd K Geopub

() @e@pyLd

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

(a) remains the same

b) increases

(
(c) first increases and then decreases
(

d) decreases

Q@ CPlgll LITenS&HE@ <mme wrHmm eflepgullemme Clewwtinl L. Geuamed :
(=) eriGumgid Crir& @M enL g

(=) eruCumgid erdli@dluyenLwg)

(@) euenFumIESILLTSS)

(/) &l

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

(a) always positive

(b) always negative

(c) not defined
(

d) zero
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Q@ (PEET eplgll STHMIS SUD earm 83 Hz odlrbeuear 2w ojdreymid
QummEBLe 558 ey DL dng erafld, smhms sbusder Herbd

(=) 1.0 m (<) 15 m
(@) 20 m (FF) 0.5 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 :

(@ 1.0m (b) 15 m
(¢ 20m (d) 05m

GMEsme arm A ol 555 0lHHE B oars55H@ Cedlmgl. A oar_g55
Gnssmaouier FasCeasbd 500 ms™!, sjmeferd 5 m. B ea ss5Hd HansCousid
600 ms ! eraflé, B -0 yHiGleuesr, Sjamaberd wpeapGu :

(<1) 120 Hz womib 6 m (<) 120 Hz wmmitd 5 m
(@) 100 Hz wmmib 6 m (FF) 100 Hz wmomid 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 ~1, respectively are :

(@) 120 Hz and 6 m (b) 120 Hz and 5 m

(c) 100 Hz and 6 m (d) 100 Hz and 5 m

gatarrarhler HansCousbd :=2?+t2?—9;<\ erafley, t=1 allemmiguileb =45gis et e
Wph&ssSen erair SIIL wrg ?
(<=1) & (<) 1ms™2

(@) —1ms™? (FF) 2ms™2

d A A A
If the velocity is v=2i+t% j—9k, then the magnitude of acceleration at t=1 second is :

(a) zero (b) 1ms~2

() —1ms~2 (d) 2ms—?
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7. @UlenL 2 (HeuTs@Geug)
(=) &pnd womid @LUCuWTEs (=) HLPHE QuIGSLD
(@) QussLilearenio (FF) @LUuQuwrsd QuidsLd
A couple produces :
(a) rotation and translation (b) pure rotation

(c) no motion (d) pure translation

8. Waemeumid aurydsatled, ereucuryy GarhssuulL Qeuliubledaule Gembs Frmeifl
@mwlg epe Geusgsangll (V. CubmieTers ?

(=1) S &8me (<) evamyeger

(@) srirueT-enL-&men(h (/) enpLyegen

Which of the following gases will have least rms speed at a given temperature ?
(a) Oxygen (b) Hydrogen

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

9. Qautublene 2 wmHLGUTE Sreud wOHMID eurujeier LT@GHlame WennGus :
(=) G@pud wHmd fsfsen () dslsEn whmb =dsflsEn
(&) E@pYwL wHmb Gepyb () ASsfsED LHYL GEDWD
With an increase in temperature, the viscosity of liquid and gas, respectively will :

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

(c) decrease and decrease (d) increase and decrease




10.

>

v ererm SlengCeousggilen Lbg erm Cem@Gssrs CoaoCrrad eroluliuBhdng.
<15l tCrrs$Hled samrenit DenL_dlmgl. GemalHLd eTh v-t euenrULLD @)euelilsssdener
cllers@Hmg ?

VA

(=) /X *

- b
t

(@) v_’t ™ | \/
t

Y

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
VA
b
@ X ©)
"t
A 4
v A
v
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11.

12.

13.

14.

15.

@M Carargder @ rsms arell(Hgsdled Ganp 2% eTalld, DH6m S S 6eTEn6USH
sesSl (haedler 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 the sphere will be :

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

gen euliu gL sSmaier SI e,

(=) Jkg™' K71 (=) Tkg™! (®) Kkg=1J71 (7)) JkgK™!

The SI unit for specific heat capacity is :

(a) Jkg 1K1 (b) Jkg! () Kkg=1J-1 (d JkgK~™!

1:2eramm alldlgsdle Hlevm Gamewr A OHmID B eremm @) Qummerser, wpenmGu
k, O kg &meTomledl Qarem Hlevpwmbm @) &merallevger epabd FeflgseflGu
Qarrgell Ul (Hererg. @@ QUTmHETHEHL &k GES5TE SamaenbGurg
Sjeupmlern LiHLog SansCeougmhisdr 1: 2 ereamm eldssdd o drerCurg) A -ullen eiFgrang
B -ulen eiFeamaiGLimed LDL_TBIT(&LD.

(21) [ (@) (5 @ [ (™) o

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 ky 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

2kp kg 8 kg kg
CENEN ® e © i N
awa&dler Lwm Fleblyarm Ceugsg de 2 earer srmm elfleuenfpg. QsnE
blapae ererm Gluwi.

(31) SAWPSSD IMT (<) Qeauiublenaw TMT

(@) u@pe TmT (/F) Qeutiuly uflrhpieveom

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

(c) isochoric (d) adiabatic

e Crer Lol whmid Gflwailer Hlepmaser @ WLRISTS DIHIETTED 66U EhHs-
HenLCuwrer Frlildwe ellens :

(=) 4 LLBIEG FsM&5E0D (<) LIOIE

(@) 2 wLBIE G®DnUWLD (FF) 2 bLBIE AFsT&5E0m

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
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U@&S - 11/ PART - 11
@MY : eTemeuCuenid gym elamssErs@ e wellGseb. efarm eremr 24 -&@&
SL_L_muwng adlenL_wefldsab. 6x2=12
Note : Answer any six questions. Question No. 24 is Compulsory.
16.  6Too@ Sfbevg @rlium, @eupme eTg Fles WAL LiewTy6Terg ? orer ?

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

17. GeusL i — eue»rum&se . T(HSSISSTL(HEET S(Hs.

Define - Vector. Give examples.

18. 10 m cuemere| T Qarar el L aligeud Freveuier Gaoed &mi, 50 ms~!
FensGougssled cuanerdlmg). sarlean 2 erGer B HEGD 60 &.4. HlenmujenLwl
LDaTGT 2 ewr(HLd enlweled@ ellenFeniids &meTs.

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. GQremalwuer QuIESSMSL LUTSHEGD STTanilSamer 6T(LHgis.

Write the factors affecting Brownian Motion.

20. 2 (HEHD F&STD gamdler Hlenp enwwinrerg 5 ms~ ! HeasCoussgiLer @uiki@GHns|.
@gem <7 1.5 m Hmd Carenr HansCeusd 3 rad s~ ! erafle, @Fs&aTD BLpeySOHM
2_(HEhSaled 2 aTemgT erem CFTHlésa,Lb.

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. SLLDOD HEDLESHET GTETMTE) 6T6oTen ?

What is meant by free oscillation ?
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22. Bl fweflliy @ensb — euemruméseyLD.

Define - Coefficient of Restitution.

23. uflwrenr LEGLUTUeNe eUFLDLEET Wrenel ?

What are the limitations of dimensional analysis ?

24.  walgQrmmeur 2 £.8. Hleopwerw Hllenar iHLIY FE&TEMSE QHTERTH S0& @GS
epaid 30 k] Ceuamaerw§d Geldlpri. s0&GLGUTE gmédsmp 5 keal Geuliub
BRedmpg Qeuelliiul(h Qardrseaiear uriy auPlCw QeuliLg LSS0 HMHID
Qeuting sdlieiFslen pad GLSEGS SLESULOHDG crafld, amwiider ois
DM TMILITLEOL& SHTeoTs.

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 change in internal energy of

the system.
u@gl - 11/ PART - III
@MUY : eTemeuCuenid M damssEpéE e wellEsea|b. eblarm eramm 33 -&@
SL_Lmwwng 6denL wefl&se|b. 6x3=18
Note : Answer any six questions. Question No. 33 is Compulsory.
25. Jmuy alensudammed GQEwliul L GeumedsTear FwarUT el al(Heill&EsHe| .

Derive an expression for the work done by torque.

26. 2 wWrsensll (UTmSS g ereuaurn LIMUGLLD TS all6rsEs.

Explain the variation of g with altitude.

27.  Brwgder Ly @pelamsewls LTHEGL sryamilser wree ?

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




28.

29.

30.

31.

32.

33.

9 7617
grrafl @Quwiss MM LHMID D(WP&5SSIHDGWL GenL Guiwirer Csmy wrg ?

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

SlewtliLy glTey eremmmed erevmen ?

What is forced oscillation ?

<Hreymid @\ Qeasssmalser Cammmels@En masailer mead FoeTUm(Heer
y; =5 sin (240 wt) OMID y, =4 sin (244 wt). Coremmid eSlbovseT 6T 6TevwTenTSHensamIds

SaTHS ().

Two vibrating tuning forks produce waves whose equation is given by 1y, =5 sin (240 7t) and
Y, =4 sin (244 wt). Compute the number of beats per second.

SllG LI 6TE|HET HMID ULl DHETEYSHET TEIMTE) 6TeTa ? 6T (HSHIESTL(H&6T
5(H.

What are fundamental and derived quantities ? Give examples.

<,Hmed IPT Ndlems sFmms.

State the law of Conservation of energy.

erlQummlermenm 30° erPlCasrantgdled ermwiliLihdDg). Agen L rbus HeansGousbd
5ms~ !erafle, erMGummer @enLfbg QLHL 2 wirb wHmnIb el sger ABHEESMmSS

STEHS ().

An object is thrown with initial speed 5 ms~! with an angle of projection 30°. Calculate the

height and range reached by the particle.

[ HlmLiys / Turn over
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L@&dl - IV/PART - IV

GO : Semessgl lamés@EnsEn el waflsseab. 5x5=25
Note : Answer all the questions.
34. (&) FlteuenL b sbufer odibleusr (v) <,ag)

() eflssliiul L elens (F)

() fod ()

(il ereog Bersdhsrer Hlevn (m)

S Flweunanpl QUTNSSSH eTend Camrewrma, uflwrear penmliLig

SSrQleuesr v « %\/E erar HlemLligEse] L.
m

S|6060F)
(=) SWPs&s Quers, ur@gblaowpn urTlbb qerm eflFdT @l deo
Qeeugnarear urtlarereluler Canmsamss M, igamer blemdasea .
(a) Assuming that the frequency vy of a vibrating string may depend upon.
(i) applied force (F)
(i) length (¢)

(iii) mass per unit length (m),
1[F . . . .
prove that vy « T\ Using dimensional analysis.
m

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

35. () Couamer QMM HHFHUGNGE Fnhl aleTEEGS. ASHEG JCH @D eparm
2 STTGUTRIGEM6TS Fnmis.
360605
(<) dewddper Garssamns cuamrunsse|bd. @GeflfusariiCulg armler
CeweurieL aflfleurs allers@s.

(a) State and explain work energy principle. Mention any three examples for it.
OR

(b)  Define coefficient of Performance. Explain in detail the working of a refrigerator.
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36. (=) Qwealw sbNGearTd @QamemssliulL serlurmlsafler O&m @sg
Qusssms allefldseyb.
S|V
(<) Camarsafler Quissssharar Galerter eparn elldlsmens gl ellorsEs.
(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.

37. (=) wrors WhHssD unm QuTmeter QuEsEE FweTUT(HSMmeT 6u(HeN&ESH|LD.
360605
(=) auryssailen grrafl Corgalanl & gmrssnarar Caraneueni al(hell&EsHe| .
(a) Derive the kinematic equations of motion for constant acceleration.

OR

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

38. (=) &yren cuaneTwdSlen enwwb auflF QFoeugid, SeTEHHE C&FmIGSSTaTgOTEN
SiFms upPlwu Blenend HmUiLs Hnaissrear FoarUrlaml al(hedllsseaL.
S|V
(<=3) epigw igen GRmuie CooHaEThiger gnubelms elleTdse]| .

(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-




