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&Ted jemay : 3.00 wewfl CHyD | [ Qrgg wHlubuamser : 70
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Sflejemraet : (1) Smarsg alamsseEpbd sflwursl udleurd o drergm eraTUSMmaTE
sllurTsgs Oareterab. F&LLS N Gapulmuler, ons
sansrentiiuremilid o L anguwingsd Csfellssea .

2 Beob oeg ;LY oolamar LLHCL WS H @D %
Sl &ECEMy Haugsn@Ghd LWeaTURES CaudTOb. UL RS clarelshe EHH
Quendlé LweTL(HSSeLD.

Instructions : (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.

L@&3| - I/ PART - 1

@y : () eweuIsg cHaTésErsEh el wefldsa]L. 15x1=15
(i) GarGssuul(Herer Hrem@ WIHM el gGailed WG| 6FMHLjenL L
devLows Csrshsss GNULHLer sl ulmearyb Corgg
CT(LPSELD.
Note : (i) Answer all the questions.

(i) Choose the most appropriate answer from the given four alternatives and write

the option code and the corresponding answer.
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1.

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

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

(@) (250+3)Q (FF) (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 gimeusSlalmbg pheiamrs Carlhl u@gdHamw Crred
audnmr. Sjeufler g Qewdu@bd ewwelads elans

(=) wrprg)

() 218lsféED

(@) sl <iflafléEd K Gopub

() @@py

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 LITeng&HE@ <mme wrHmm eflevgullemme Clewwtinl L Geuamed :
(=) eriGumgid Crir& @M enL g

(=) eriCumgd erdli@dlyenLwg)

(@) 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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@O PO apiwl STHMS SOUD e 83 Hz odlileiemr 2 oL w il feymid
Qurp@pan eosdlia) @ dng aralld, sthnig sbusSa Harb :
(=) 1.0 m (<) 15 m
(@) 20 m (F) 05m

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) 15m
() 20m (d 05m

GMEsMm earm A ol 555 60lHHE B oars55H@E Cedlngl. A oar_g55
Gnssmauier FasCeasbd 500 ms™!, omeferd 5 m. B oo s5Hd HansCousid
600 ms ! eraflé, B -0 yHiGeuesr, Sjamaberd wpeapGu :

(<) 120 Hz womib 6 m (<) 120 Hz wmmid 5 m
(@) 100 Hz whmib 6 m (FF) 100 Hz womid 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

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

gatarrarher HansCousbd :=2?+t2?—9;<\ erafley, t=1 allemmiguileb =45g5 e e
Wph&ssSen erair SIIL| wirg ?
(=) & (<) 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~? (d) 2ms—?
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7.

@rie o parseas

(=) &pHd LHMDL QLUCUWITES (=) FPDHEH QuiGsD

(@) QussLilereno (FF) @QLUQuwrsd @uissLd
A couple produces :

(a) rotation and translation (b) pure rotation

(c) no motion (d) pure translation

emeumid eumudgHetled, ereucumuy Garhissil L Ceuliufleanouien Gammbs sl
@mwlg epe Geusgsangll (V) ubmieTers ?

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

(@) srirueT-enL-&®men(h (/) enpLyee

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

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

Geutinblened 2 wimLGCLITE Freud wHmibd eurujedler Lr@blene panGu :
(=) G@pud wHmd fsfsen () dslsEn whmb =dsflsEn
(&) E@pYwL wHmb Goepyb () AfsfsED LHDL GEDWLD

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 tCrr$Hled semrenit enL_dlmgl. GemalHLd 6Th v-t euenrUL LD @)euelilsssdener
clerd@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(Hgdled Ganp 2% eTalld, DH6m S N 6TEn6UsH
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 euiu eSS maier SI e,

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

The SI unit for specific heat capacity is :

(a) Jkg 1K1 (b) Jkg! () Kkg=1J1 (d JkgK~™!

1:2eranm alldlgsdle Hleom Gamewr A OHmID B eremm @\ Qummerser, wpenmGu
k, O ky &meromlell Qarem Hlevpwmbm @) &merallevger epabd FeflgsellGu
Qarrgell Ul (Hearerg. @@ QUTmHETHERD &k EGES5TE SamaenbCurg
Sjeupmlern LiHLog SansCeughisdr 1: 2 ereamm eldssdd o drerCurg) A -ullen eiFgrang
B -ulen eSFeamaiGLimed LDL_TBI&T(&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 k 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
@ i ® e © i N
aasdler Lwm dleblyarm Ceugsg dle 2 erer srmm elfleuendpg. QsnE
Blape ererm Gluwi.

(31) SAWPSSD IMT (<) Qeauiublenao TMT

(@) u@pe WTmT (/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 womid Gflwailer Hlepmaser Q@ WLRISTS DIHIETTED 66U EhHs-
HenL Cuwrer Frlildwe ellens :

(=) 4 LLBIEG FsM5E0D (<)) LIOIg

(@) 2 LLBIE G®DnWLD (FF) 2 bLBIE AF&sT&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



7

U@S - I/ PART - 11
@MY : eTemeuCuenid gym elammssEns@ e wellGsen. efarm eremm 24 -&@&
SL_L_muwns adenL_weflésab. 6x2=12
Note : Answer any six questions. Question No. 24 is Compulsory.
16.  6Too@ Sfbeg @rLium, @eupme erg Fles WAL LiarTy6Terg ? orer ?

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

17. GeusL i — euenrm&se . T(HSSISSTL(HEET S(Hs.

Define - Vector. Give examples.

18. 10 m cuenere| U Qarar el L aligeud Freveouier Gaoed &mi, 50 ms™!
lensGousssled cuanerdlmg). sarlean 2 erGer B HEGD 60 &.4. HlenmujenL_wl
LTS 2 ewr(HLd enwelend@ ellenFeniids &meTs. ——

A car takes a turn with velocity 50 ms ™! on the circular road of radius of curvature 10 m. i

Calculate the centrifugal force experienced by a person of mass 60 kg inside the car.

19. GQremaluer QuIESSMSL LUTSHEGD STTanilsamer 6T(LHgis.

Write the factors affecting Brownian Motion.

20. 2 (HEHD F&STD gatdlen Hlenp enwwinrerg 5 ms~ ! HeasCoussgiLer @uki@GHns).
@gem <7 1.5 m Hmid Carenr HansCeusbd 3 rad s~ ! erafle, @Fs&aTD BLpeySOHM
2 (HEhSaled 2 aTemgT erenm CFTHl&sa,b.

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 HEDVESHET GTETMTE) 6T6oTen ?

What is meant by free oscillation ?
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22. Bl fweflliy Gensb — euerum&seyLD.

Define - Coefficient of Restitution.

23. uflwrenr LELUTUeNeT eUFLDLSET WTenel ?

What are the limitations of dimensional analysis ?

24.  walgQrmmeur 2 £.8. Hleopwerw Hllenar giHLIL FE&TEMSE QBTERT(H Se0& @GS
epaid 30 k] Ceuamaverw§ Geldlpri. s0&GLGUTE gmédsmp 5 keal Geuliub
BRedmpg Qeuelliiul (B Qardrseaiar uriy aulCw QeuliLg LSS0 HMHID
Qeuting sdlieiFslen pad GLSGS SLESLULOHDG crafld, Samwiider ois
DM TMILITL_EOL& SHTEuTs.

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@l - 11/ PART - III
@MUY : eTemauCuenid ymi NamssEpsE e wellEsea|b. edlarm eraw 33 -&@
SLLmwwng 6denL wefl&se|b. 6x3=18
Note : Answer any six questions. Question No. 33 is Compulsory.
25. Jmuy alensuilemme GQawliul L GeumedsTear FwearUTL el al(Heill&EsHe| .

Derive an expression for the work done by torque.

26. 2 wWrsensll (UTmSS g ereuaurn LIMUGLLD eTaTLemS all6msEs.

Explain the variation of g with altitude.

27.  Brwgder Ly @pelamsawl LTEHEEL sryamiser wreme ?

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




28.

29.

30.

31.

32.

33.

9 7617
grrafl Quwiss MM HMID D(WP&5SSIHDGWL GenL Guiwrer Csmy wrg ?

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

SlewtliLy gliTey eremmmed erevmen ?

What is forced oscillation ?

<Sreymid @\ Qeasssmalser Cammmels@En masailer omead FoeTUm(heer
y; =5 sin (240 wt) OMID y, =4 sin (244 wt). Coremmid eSlboG6T 6T TevTeEnTISHnSMm LIS

SaTES ().

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

Sllg LU A6TE|HET HMID ULl DHETEYSHET TEIMTE) 6TeTa ? 6T(HSSHIESTL(H&6T
5(H.

What are fundamental and derived quantities ? Give examples.

<,Hmed IPT Ndlens smms.

State the law of Conservation of energy.

erdlQummlermenm 30° erplGasrantgdled ermwiiLihDg). Agem A rbLs HensGousbd
5ms~ erafléy, eriGummer enLfbg CQLHL 2 wirb wHmnIb el sger CBHEESMmSS

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.

[ SlmLiys / Turn over
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L@&3l - IV/PART - IV

GOl : Semensgl ollamés@EnsEn efenweflsseab. 5x5=25
Note : Answer all the questions.
34. (&) SFlteuenL b sblGufen dHrGleusr (v) <,as)

() eflssiiul L elens (F)

() fod ()

(il ereog Persdhsrer Hleon (m)

S Flweupeapl QUTNSSSH eTeand Camrewrma, uflwrear wenmliLig

SSrQleuer v « %\/E erar HlemLigEse] L.
m

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

(iii) mass per unit length (m),
1[F . . . .
prove that y « 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 Fmhl aleT&EEGs. ASHEG JCH @D eparm
2 STTEUTRIGEN TS Fnmis.
360605
(<) dewddper Gamrssans cuamrunsse|bd. @eflfusariiCullg earmler
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 searlurmlsafler O&m @sg)
Qusssms allefldseyb.
S|V
(<) Camarsafler Quissssharar Galerier eparn eldlsamens 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 QuTmetler QuEsEE FeTUT(HSMET 6u(Hel&ESH|LD.
36060
(=) auryssaflen grrafl Corgallanl & gmrssnarar GCaranaueni auhell&EsHe| .
(@) Derive the kinematic equations of motion for constant acceleration.

OR

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

38. (=) &ymen cuaneTwdSlen enwwb auflF QFeugiDd, FeTEHNE C&mIEGSSTaTg)Omen
SiFms upPlwu Bleneng HmUiLs Hnaissrear FoarUrlaml al(heillssea L.
S|V
(<) epigw Y igen GRruie 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-
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