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(1) Smarsg elerrssEpd sHlwursl uSleurdl o drerTsT 6T 6TLIS M eTF

sllurTsgs Oareterab. F&LLS N Gapulmulber, ons
sansrentiiuremild o L anguwingsd CsfellgEsea .

(2) Beod eoeg &s;LUY oolamar  LLHCL WS DH @D
33 &CHTe(Heugn@Gb Lwerl(hds Cauamr(Hb. LLBIGET eUeFeUsnd
Quendléd LweTU(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@&S -1 / PART - I
SemeSHG NaTESHEHEGD allen_ieT&seLD. 15x1=15

QarhHssiul(herer wrHm edlenLseafler Wsa|bd ghHymL adlenLmws
CambOsH&s5 GOUILHLer alenulamanb CFrsgl 6r(pse]w.

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.

xy e eThed GsbeTenm SqsTruper &b Hesuld Frrear cul L @QuiGssms
Cuhbsreardng erafld, sisgisaier Carans asCoisssen SHang :

(1) —z fewsulded (=) +y devsulled
(®) —x Hevsuled () +z Hewsuded

If a particle executes uniform circular motion in the xy plane in clockwise direction,
then the angular velocity is in :

(a) —z direction (b) +y direction
(c) —x direction (d) +z direction
L : : : : : Cp :
8 g abadlwid wHm 16 g Y dadlmer 2 6rer auryssameuuder v = o S
v
GTeaTeur ?
(1) 27/17 (<=3) 23/15
(@) 17/27 (rF) 15/23

The ratio vy = C_p for a gas mixture consisting of 8 g of helium and 16 g of oxygen
v

is :
(a) 27/17 (b) 23/15
(c) 17/27 (d) 15/23

uMmaTe FFTENe el &M germ Hleblrerm @LgLpwrss HmbybGurg
SGSTTQIETeT LWenTHeT alagILmrss SererliLi(heusn@ LYemeuholameuDmieT erg
STTETLONS <HEHLOWLD ?

(=) guielle Hleneiold (<) Hevguded Hlenavioid

(8) BarawHn Sereio () Quéssdad Hapewoid

When a car takes a sudden left turn in the curved road, passengers are pushed
towards the right due to :

(a) inertia of rest (b) inertia of direction

(c) absence of inertia (d) inertia of motion
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m-ar UL 3.14 erafled m2-air L

(1) 9.86 (<4,) 9.8596 (@) 9.9 (rF) 9.860
If w=3.14, then the value of w2 is :
(a) 9.86 (b) 9.8596 (c) 9.9 (d) 9.860

EpssarTauhmieT 6T aLGHOT e ?

(<=1) 2AWs D () ur@Hlee

(@) sewse () Lriy Qeileoms
Which of the following is not a scalar ?

(a) Pressure (b) Viscosity

(c) Stress (d) Surface tension

@rlenL 2 (HeuTdh@Geug|
(=) &pnd womid @LUCuwrss (=) FPHF QuissLD

(@) QussLilarenio (F) @LUCuWrEs QuGsD
A couple produces :

(a) Rotation and translation (b) Pure rotation

(c) No motion (d) Pure translation

fanLsgersamsll Curmsg 30° wHmb 60° Caransder @reawm® OumTmLser
erplwiL(hdlemmen. jeupblen Hanlsser (B(HESSD WPermCGW Ryqe OHMID Ryge cTemd
smSlenrey, emeumeuameupmieT UTmSSTET Qaneneniis Csirey ClFs.

R o
(@l) R3p0= % (écb) R30°=Rgoe
(&) Rap-=2Rge () Rgpe=4Rg0s

Two objects are projected at angles 30° and 60° respectively with respect to the
horizontal direction. The range of two objects are denoted as Rj5. and Rge.
Choose the correct relation from the following :

R o
(a) R3OO = % (b) R300 = R600
(C) RSOO = 2R600 (d) RSOO = 4R600
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8. wrllber whsssHer wly Asear sHCUTaswW wHUGmars Cure Brems
LRSS wrleame 1HQu® Cousld :

(1) urdlurgo (<) wrorg)
(@) 4 wLLESTGWD (FF) 2 LLBISTEGLD

If the acceleration due to gravity becomes 4 times its original value, then escape

speed :
(a) becomes halved (b) remains same
(c) 4 times of original value (d) 2 times of original value

9. 1 HCemeurl wenfl ererug (1 kWh)
(=) 36 x10°J (<4,) 36 X 10° WS
(@) 3.6x100J () Gupadlu Senarsgd
1 kilowatt hour (1 kWh) is :
(a) 36x10°J (b) 36x10°WS

(c) 3.6x10°J (d) All the above

10. yafulder Hlenpujid < repd @ HoLBiIsTaTe Frlber WpHSSD g :
(1) 2¢ (=) mpre)

(@) 4e (m)

If the mass and radius of the Earth are both doubled, then the acceleration due
to gravity g :

(a) 2g (b) remains same

(c) 4g (d)

N 0.
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11. dfllpsrer uflwrenr eumiiiur(® :
(<) ML—2T~1 (<=y,) MOLOTO (@) ML™1T—?2 (rF) MOLTO

The Dimensional formula for strain :

(a) ML—27-1 (b) MOLOTO (c) ML-IT-2 (d) MOLTO

12. pflar 2 amphlaes@gd s AesrdilomasEgn QoL Cw @Qurigb Qeilu
Gupdlrsdlen LwamSlner :

(<=1) 26.8% (<) 6.25% (@) 12.5% () 20%

The efficiency of a heat engine working between the freezing point and boiling
point of water is :

(a) 26.8% (b) 6.25% (c) 12.5% (d) 20%

13. gw Hlenpujerer @@ QUmETsHeT m; LHMID m, Cr CrTGasT 14 WenpGu 5 ms™!
O —9 ms~ ! erenn FangGoushisaisd Quni@damear. Corsarearg B8 Crgd
erafler, CrgasELiber m; LHMID m, CuTmeTsater HasCeausmiger ermGu :

(=) —9ms~! wHmyd 5 ms™!
(=) —4 ms~! wHmibd 10 ms™!
(@) 5ms~! wHmid 1 ms~!

(/) 10 ms~! wHmid 0 ms~1!

Two equal masses m; and m, are moving along the same straight line with
velocities 5 ms~! and —9 ms~! respectively. If the collision is elastic, then
calculate the velocities after the collision of m; and m, respectively.

(a) —-9ms !and 5ms!

(b) —4ms~!and 10 ms~!
1

(c) 5ms~!and 1 ms~

(d) 10 ms~!and O ms~!
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14. gnssme eam A 2 &555Mmbg B oal 555 0@E Csodlng. A ool _s5le

15.

Gnssmeouler FagGaisbd 500 ms™!, oemeBeard 5 m. B s ssdle SansGousid
600 ms~ !, er@fleb B-& HliGleuenr, Sjamaferd wperpCGu :

(<) 120 Hz wpmib 6 m (<) 120 Hz womib 5 m
(@) 100 Hz womib 6 m (FF) 100 Hz wpmid 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 :

(a) 120 Hz and 6 m (b) 120 Hz and S m

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

‘a’ PHEsSFHL Sl ssersdled QuniSls Casreay (HEEWL UaTell 6ursearsder
Cupamenyuiled s 145 Csrmsel Ll L safloage gemlen sjenae CHILD !

(<A) T o (/g2 +a2 (=) Tx ! 5

(@) T x (g2+a?) (FF) T R

A simple pendulum is suspended from the roof of a school bus which moves in a
horizontal direction with an acceleration ‘a’, then the time period is :

() Tog2+a’ (b) To 1

() T x (g%+a? (d T«
g”+a
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L@&S - II / PART - II

@MY : eTewmeuCuend ymi elarmésEns@ el wellGsab. efarm ereamm 24 -&@&

SL_L_muwns adlenL_wieflé&sab. 6x2=12

Note : Answer any six questions. Question number 24 is compulsory.

16. Qrarmed(h erewT eTRIMITE GTese ?

What is Reynold’s number ?

17. s3HIr QUESSIMMISET — CUMTILINISESHE|LD.

Define the term ‘degrees of freedom’.

18. Gameammt gmedl QUITBSSILLL e Breplpdl sLILIeOIeOIHBS eniiiibil L Gligli] 80
eflermig HEnEGL AnE erdlrmedluns erdlfl Hreppdl sliLadladlmbg QuDLILHE M.
Bfled galuflerr Ceusid 1460 ms~! erafled, erdlfl Breppdls sl 2 drer Ggmeneay
g ?

In a submarine equipped with sonar, the time delay between the generation of a
pulse and its echo after reflection from an enemy submarine is observed to be
80 s. If the speed of sound in water is 1460 ms ™!, what is the distance of enemy
submarine ?

19. afwefler @LUCAUWTES alflenws samis.

State Wien’s Displacement Law.

20. FIULS Senealen LN — eUTILINISHSELD.

Define - gravitational potential.

21. gafll§ffllans QUESD cTeMTE cTemenm ?

What is simple harmonic motion ?

A [ Smliys / Turn over
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22. Blul L afler Qe _meug edSlepwis smmis.

State Newton’s second law.

23. Garewr 2 hg wrHT alldlenwis Fmmis.

State conservation of angular momentum.

24. FI56T Qe x-AFES Flensulled BHTHDS rens. jeuelrn 2ig BaHLECUTE DS
x- W &Gt Crréengls QuUT g x=2—5t+6t2 erenn FOGTUML g6l LIHIE DS
erafle gisafler <,ribLg SangCeusbd eremer ?

A particle moves along the x-axis in such a way that its coordinates x varies with
time ‘t’ according to equation x=2—5t+6t2. What is the initial velocity of the
particle ?

L& - III / PART - III

@MY : aTemeuCuend ymi elarmés@rsE eleLwellssa|b. efarm eramr 33 -&@s

SL_L_muwng el wefl&sab. 6x3=18

Note : Answer any six questions. Question number 33 is compulsory.

25. 15U whmd BLAwby Corsadsamer @UbHs.

Compare Elastic and Inelastic collision.

26. QWss5 sLLUULL sDIGU® ghuBbL GmssmessTar clldlaamer cilemds@s.

Discuss the Law of Transverse Vibrations in stretched strings.

27. ¢ @urr@m@‘r B&TES aﬂ@un@mm @Q_QLH_@J GGLILDIT ? SHVEVG| SHET(EHEUG] FELILDT ?
sanss Cummefler allepsliLLID cuenrhgl ellems@s.

Using free body diagram, show that whether it is easy to pull an object than to
push it.




28.

29.

30.

31.

32.

33.

?

Qarhssiul L @rear®h CeusLsafler, CeusL i CLmEsalen (sm@Lwen CeusL s
HTCHTS.

A AN A A A A

% . . %
A=4i—-2j+k womid B=5i+3j—-4k

- A A A
What are the resultants of the vector product of two vectors given by A=4i-2j+k

—> AN A A
and B=5i +3j—4k ?

Sl(meus glanem&Gamarger LD Sm GOILL euenrs.

Write a short note on polar satellites.

ur@blepaudler rGCseId e LIWETLT(HSEeTd: Fnmid.

Give any three applications of viscosity.

Smuy ellens - euedrumsse|d. Bl (pen eurpeied JHmuy s
LwerUhSSUILGHL ThH&8ISST(HaeT FGaaid @renr(h FmmeyLb.

Define torque. Give any two examples of torque in day-to-day life.

Erenevey LHMID ErHD S| QUISHD TaHTE 6Tare ? eUblaum @WssESSH D@D
O\ 2 STTERTERISET F(HS.

What is meant by periodic and non-periodic motion ? Give any two examples, for
each motion.

waisrmmeur 2 kg HlepwerLw Bllenar gIHLIL FEEFEmSE QSTERT(H H60&EG6USET
epeod 30 kJ Couamavanwd Qewidlpri. gnssry 5 kecal Qeuliud Rl mbgl
Qeuaflliu () Gsretsoaier LrlL euPlCw Heuliugs e wHmbL Celliussgr
aiFflan pad GHUYEGE sLSSLULGSHDG erafled, Sawlidear s < Hmed
OTMUTL D& SHTe0rs.

A person does 30 kJ 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. What is the
change in internal energy of the system ?

[ Smliys / Turn over
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L@&3 - IV / PART - IV

GOILIL : Semeusgl HaTssErsEh e weafldseab. 5x5=25

Note : Answer all the questions.

34. (=) (1) uflwrewrd uEluTUele LWLGTUT(HS6TS Jnm)s.

(ii) %va =mgh eremm Fwerurlenl Uflwrenrl LgGLluTle| permLlilly
sflwurengr eres seanrLmls.
S|V
(<=),) maTLenpCGubm wpenmuded B gerdler LFlil @peilangsasrar Caranaiamuis
&(HeNESHELD.

(a) (i) Write the applications of the Dimensional Analysis.

2

.. ) 1 . . .
(ii)) Check the correctness of the equation 2 mv“ = mgh using dimensional

analysis method.
OR

(b) Obtain an expression for the surface tension of a liquid by capillary rise
method.

35. (1) Y hwed FOURSEL(H Sfaws g elers@s.
360605
(=) brprgs WPhHsSsw Cunm Cummellenr Qusss FwaTUT(HSEMET 6UHEI&ESE6LD.

(a) State and explain equipartition of energy.
OR

(b) Derive the kinematic equations of motion for constant acceleration.
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36. (=) Qweallu swGGearTe @Qameansslul L saruGurmlsafler Cam@sgl
Qusssms allefldseyb.
3|60V
(=) cwrsensls Qurmsg rirlider WhHssW (g) eredeurm WIMUGHD eTrerUMmS
eNlemd @ s.

(a) Explain the motion of blocks connected by a string in vertical motion.
OR

(b) Explain the variation of acceleration due to gravity (g) with altitude.

37. (1) smeTallavedlen dlenL Fgem janeve|gHeneT aflaufl&se]Lb.
S|6060F)
(<) Caumer Qs YnHme CHHMEMSE bl allets@Hs. Calme QWES Y MHMme
Campld o aisglalans alleurdasea .
(a) Explain the horizontal oscillations of a spring.

OR

(b) State and explain work-kinetic energy theorem. Discuss the inferences of
work-kinetic energy theorem.

38. (=) srugaTsdle 2 (hEpsme leufsgsabd WHND AFaT WPHESSHHSTET
goerUT el L1 Clums.
LMV
(<=4) epigw Sy rsrer Gpruie Gonarmiser ehu(elams ebeTsEs.

(a) Discuss rolling on inclined plane and arrive at the expression for the
acceleration.

OR

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