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PART IV-(5 MARK-Q.NO.:34-38)

MARCH-2019

34. (=) uforemisdar gmugsTal Apflypepow afssaib. ML
uresWe Quigb Qur@eiar Bg Qeuodu@b deosuragl (F)
Qurmafien Hlenm (m) HeasGeusd (v) wHmid urengulen 2y (r)
afuapen Qurmsss aalle, dlamsssrar swarur oL Uflwrer
ugLUMiey wepuld Qups (orlel k=1).

S0V
() SAWPss Quars urg Heooupp urinn ey afééi elLsdd
Qsaeugparear Quiteararaflifen Cappsmss sadl Sigemar Hapdssa)b.
(a) Explain the principle of homogenity of dimensions and derive an expression for
the force F acting on a body moving in a circular path depending on the mass of
the body (m), velocity (v) and radius (r) of the circular path. Obtain the expression
for the force by the dimensional analysis method (take the value k=1).
OR

(b) State and prove Bernoulli's Theorem for a flow of incompressible, non-viscous
and streamlined flow of liquid.

35. (=) CpiGari® 2=ops5 wrpr dfeow Apbsseyn. QIHNGHS,
: suUrEH WSO mbE Gar® Geugs@n Curg gpuL FUUTESE e
QGeanaflwasssdnsrar Careneuews Cups.
H0EVF)
(<=1) Qeovennuss Cappsens sadl Hlapdésayw.
(a) Prove the law of conservation of momentum. Use it to find the recoil velocity of
a gun when a bullet is fired from it.

OR
(b) State and prove parallel axes theorem.

36. (=) BLA Gurged aammred eranar ? @@ uflrar BLS Curgdad @
QurmLseafler Qms HasCaussparer swarLT oL Fmeilssayb.
) TN
(=) @sssiey Hus smellews LwauBSH stodlar galluisr HamsCGaussms
ATEGLD PP elerdEs. ;
(@) What is elastic collision ? Derive an expression for final velocities of two bodies
which undergo elastic collision in one dimension.

OR
(b) How will you determine the velocity of sound using resonance air column
apparatus ?
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37. (31) poedlwedy eumuy adlharer Cuowsr Qgrirenuls QuUms.
- - - aa.)mﬂ
(<) a;@'m aSlebed) eor &lenL_sger Smovasener efleufl&sayb.
(@) Derive Mayer’s relation for an ideal gas.

OR
(b) Explain the horizontal oscillations of a spring.

38. (@) () riuy esularnme srCar £Cpalb Qurmarsaiiar Quss
FLo6TUT_enL T(LDGI5.
(1) 20 U{_'r)gy GetiEssrs CoaCpréd 19.6 ms~! aramm CoussHd
85qu.|._§§1637 Cuelmig erPlutiul @ YlléE aumb Corb 6 efarmyg
O erafled 5Lyl sHear e wWrsws srams.
, aqsbmg,_j
() @) spdluss HosCaussms umrunss sHsTar FwaTLTL L
SMellEEayLD.
(i) @ goansCardr yeilerw 1000 km 2 wirsde api aumdpg erafled
2igen sHPWES HasCossms sansd[Ds.
\ (yeSlulerm Flenm =6x10%* kg, Ljefuferm 7ib=6400 km)
(@ (i) Write down the equation of a freely falling body under gravity.

(ii) A ball is thrown vertically upwards with the speed of 19.6 ms~1 from the
top of a building and reaches the earth in 6 5. Find the height of the building.

OR
(b) (i) Define orbital velocity and establish an expression for it.

(i) Calculate the value of orbital velocity for an artificial satellite of earth orbiting
at a height of 1000 km (Mass of the earth=6x10%* kg, radius of the

earth=6400 km).

JUNE-2019

34. (=) QausLit smBzdler &Garenr ellfleaw eflflairs aflarssaib.
IEYENEVES) -
(<=21) Simevaysaflen prean@ cuanssamer aflfleurs erpseaylb.

(a) Explain in detail the triangle law of addition.
OR

(b) Discuss the four types of oscillatipn.
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35. (=) Quadiu swlluGanme QeanssluLL & 611 @ L mp aifl 6o (alsmggagy

Quiéssmg afleuflase.
200!

(<=1,) Hlene DIMQEET GTENDTeD GI'G%TGUT"? .;mg_@'ur LIGTLSEne 6T(LHSIS.

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

OR

(b) What are stationary waves ? Write the characteristics of stationary waves. ..,

36. (=) san® gerdlar foaw Hmiy Hpoer sar @wWd afluTEaL,
sameH@ QsmEssraab Qeogib HFmsl upHL Hlevaw Hmuy
Smener &HreRTs. :

I|6V608)
(<=1) pd)aﬂmé)u aumy elfemws gafl, pevedlwedl] eumu| Foeriim’iqener Glumis.

(a) Derive the expression of moment of inertia of rod about an axis passing through
its centre and perpendicular to the rod.

OR

(b) State ideal gas laws. Derive equation of state for ideal gas.

37. (=) SPu® Ceusgdparer Careancueni cauqned.
 SVeg
(&) BLE) Geamssdlen cumasmar eflamsEs.
- (a) Derive the expression of escape speed.

OR
(b) Explain the different types of moduli of elasticity.
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38. (61)3](81_0!1')@"_'061( --—'.'"l‘w-.._.‘
2R g .'ﬂmm Q&ﬂ'mn_ QLI[T Fmdr 30 k 4 :
2 bESEIL T QUitisAemer. sy G;J@(‘D ® s bRt

()  sw Quss OO Qupdms@or ?
() eeu s Ceusgeng QupBméEior ? eramuams M.
" R e
() @m Gergenamie SNB55055), Qsr_isflwrs oereSE Qe Curg,

5‘?5“?@‘51” PN sresBbsrer oareSHadr wenGu 215,225 s, 2.28 s
WLHDID 2.32 s erafley : ;

) &pm sresdisrear syram &Iy

(i) geuQeumm Slereil @b safliGeny

(iii)' gFrmef gaﬂu@m@ .

(v) @UISLE Genrp

V) Awssti® Yo duanens sas&d(H&E. WPy smar
pepwrer ailgefléd Hms.

(a) Two objects of masses 3 kg and 6 kg areﬂ moving with same momentum of
30 kgms 1, o |
(1') Will I‘he}' havé same k-i,netic- energy ?
(ii) - Will they have same speed ? Prove it,
OR
(b) Ina series of successive measurements in an experiment, the readings of period of
rotation of a wheel were found out to be 215, 225 5, 2.28 s and 2.32 s.
Calculate : LI T ' : e £ p
(i) mean value of period of rotation
(ii) absolute error in each measurement

(iii) mean absolute error

(iv) relative error and -
(v) percentage error. Express the result in proper form,
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MARCH-2020

3. (1) eww Cpirée wohsssHpsrar Caraeuemw QUDIS.

S0V
() Couvmer @ppéd sHgILGDSE sl NaréEs. ASHG TCHRD PETD
2 FITIBIGEDETE Fafl)s.
(a) Derive the expression for centripetal acceleration.

OR
(b)  State and explain work energy theorem. Mention any three examples for it.

35. (1) Qanpseflar Qumésd upd el SNBsE Tearar 2 @M DiaTa SHaMeT
UGUUSTS ghuBD Nempser wrees ?
JCITNNE
(&) QasudufwrppBioar Aspeld QsuwaulL GCaumessTer
goarur_et 1 Qums.

(a) What do you mean by propagation of errors ? Explain propagation of errors in
division of two quantities.

OR
(b) Derive the work done in an adiabatic process.

36. (21) () uyellurL9Smpe yeklen <wdms (d) st ritiGer w@HEsw (g)
wrpu@eugnsrear Garaeiamu augmed.

(i) yelluruGal®hg R/2 ewrsded yalmritiy w858 HEb,
Hellurtellmbal R/2 <ppsde yellmity whHsssdp@n o drer
aflldlgib srawms. (R -yelufen <pyib)

S0V
(=) wlrouresue Bflaudrg @u@uar efprwd®mss i sruyn
Caremsdaner Caraneuen Hmelssab.

(@) () Derive the expression for the variation of acceleration due to gravity (g)
with depth from the surface of the earth (d).

(i) Find the ratio of the acceleration due to gravity at a height R/2 from the
surface of the earth to the value at a depth R/2 from the surface of the
earth (R - radius of the earth).

OR
(b) Explain bending of cyclist in curves and arrive at an expression for angle of
bending.
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37. (=) san® @engen Bowmws HuiusHpaen Sisd @LWD aflursa)b,
Sy 0@ ClstiEssraab Qeogb SFmaLI QUIHSSEILTET FOGTUTL L
efleufsaayin,

{60608
() Seveayseficn BN auessamer alfleuns ellenédEs.

(@) Derive the expression for moment of inertia of a thin uniform rod about an axis
passing through the centre and perpendicular to its length.

OR
(b)  Explain in detail the four different types of oscillations.

38. (=) () aGsrer aapulen ppaid @m Qurpeller ewrsms Aareil(Bis.
i) serle em ydaalWadmbs em wisddn esdlurag 60° ghDS
Garemsde Coramdps. LIsHNED SLLTSED G ULl
&b 50 1. erafled wrsdlen e Wrsmss HTaRTs.
2|6V608)
(=) GBS edfeowl wau@sd <ifls urghoo Garar dreug e
@Quiigw CsrensHar whmsHmsGassiparar swamurcmLs
&(HeN&&a]LD.

(@) (i) Determine the height of an accessible object using Triangulation method.

(i) From a point on the ground, the top of a tree is seen to have an angle of
elevation 60°. The distance between the tree and a point is 50 m. Calculate

the height of the tree.
OR
(b) Derive the expression for the terminal velocity of a sphere moving in a high viscous
fluid, using Stokes’ formula.
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OCTOBER-2020

3. (1) CpiGam® epswmr edow Hepd. Q8w SI0UTEE) 968 155

@B QaugdEn Curg gdUBL HUUTEAGe Dearaflus s A
Carencuaniy Quys. Wesgdpenen

20605

() Caremr &Mens wama@upd GO eTemen 7 G Dways

(@)

srasdbarar Careaeu aume.

Prove the law of conservation of linear mom
[ entum. Useit to fi il veloci
of a gun when a bullet is fired from it. S

OR

(b)  What is meant b i illati
y angular harmonic oscillation ? Derive a i
- - : n
time period of angulzi harmonic oscillation, e
35. (=

i : o ) — ;
) B uRworeris HGUUMUIIT Lwaun & wrengs ?

(i) ufloresr G HUIU@SH 76 cm Lagre SNWP5H5ws Nra—2
TenD Sdle) eap s, (i

S|V60 g

() () 2psb wHyD Qués @umnd GerCu o drer Qsm_itenus au(ped.

(b)

()  2kg wHmd 4 kg Heom Qe e
8 DI D Cl&re @)m Qummeraer 20 kgms™1 eren
2-bEsgI-en Quikigdenman. o o
(A) siwa s0 Quiss oy pnaar) QupHlséeLor ?
| (B) =ieau s10 Causgengs Qupbmé@or ?
()  What are the applications of dimensional analysis ?

(i)  Express 76 cm of m

er i =2 ysi
dimensidiy cury pressure in terms of Nm™~2 using the method of

OR
momentum and kinetic energy.
Ses 2 kg and 4 kg are moving with the same momentum

(i) Obtain a relation between
(i) Two objects of mas
of 20 kgms~1,
(A)  Will they have same kinetic energy ?
(B) Will they have Same speed ?
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36. (=) wrpr W@ssL Qupp Qurmelar CpiGCariypaTer QAu&Ess
sweanurHaEemer aumellssayL.
S0V
(=) swflevowilen cuanssamer 5585 a.grrqeuméw»@t_dr NeTdEs.
(@) Derive the linear kinematic equations of motion for constant accelerated motion.
OR
(b) Explain the types of equilibrium with suitable examples.

37. (=) Qeulin eflifley eremmmed eremen ? Supdlen ppeTn UamESmaT cflersd).
Siaupdibfen Cwwrer Qgrmdenar aumed.
2|06V
(1) Peve Sieasar arampred erenan ? Hlena @& hubaamg SleTsEs.

(a) What is thermal expansion ? Explain the three types of thermal expansion and
obtain the relation between them.

OR
(b)) What are stationary waves ? Explain the formation of statiorary waves.

37. (=) Qauiu e9fley erempred ereman ? ieupdlen pPEND CUENSHSEET cAlersd.
SjeupMpden_ Cuwrenr QgmmSene cu(ped.
2|6060G)
(<) Heve SiepeaeT erampred eremen ? Hlenew D& ghuBeuams s EsS.

(a) What is thermal expansion ? Explain the three types of thermal expansion and
obtain the relation between them.

OR
(b) What are stationary wzves ? Explain the formation of statiorary waves.

36, (=) goansGarellar spfivids Ceasd wHHW FOME srodHbDenear
Cumensuenil s
RENN VY|
(=) @ Gymia afCu afséi glisdlo @@ damguld uryb
Sreusdlen LHLESSTET (Ueur@amiy) (Poiseuille’s) swearur’_eL g SHmedl.
(@) Derive an expression for Orbital Velocity and Time Period of the satellite.
OR

(b) Derive Poiseuille’s formula for the volume of a liquid flowing per second through
a pipe under stream lined flow.
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MAY-2022

34. (@) () uworery ugLuTeddn UWSTUT(H&SEETE Famis.

(i1) % mv? = mgh erenp Fwerurt e uflwresrl LGLUUTLE WeDULIG
sflurengr erené ser_hs.
LML
(<) B&TyeCUHD weapufe S ganflar Lriy Quelmssstar Caramalemus
Smeil&EsEayb.

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

2

(ii) Check the correctness of the equation % mv“® = mgh using dimensional

analysis method.

OR

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

35. (=) w,Hmed swumSE. G alfamuws sgafl aNlarsEs.
LSV
(=) wrors WEsEsw Qubp Quraeflar QuIsSssF sweaTuTBsamer aumpeSlssayLb.
(a) State and explain equipartition of energy.

OR

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

36. (@) Quadlu sib@@and GoerssiulL sat@Qurmlseada Qsm G55
Quissimg efleufasab.
3|6VEV G|
(<) B wrgens s Qurmsg mitn9en Wp®E5D (g) eréucury wrHUBD TaTUMS
eSansd @,

(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.
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37. (=) s@arefoddar HeLgsar soaasmar daufésayb.

S|V
(<) G’m‘ma.) Quss gppd Coppsoss s elas@s. Cauma Quss < Hme
Capod 2 anirggiauems efleund)ssayL.
(2) Explain the horizontal oscillations of a spring.

OR

State apd 9xplain work-kinetic energy theorem. Discuss the inferences of
work-kinetic energy theorem.

(b)

38. (o) sriisarsded o mEnswa afidsab whm ; L e a
QD WHMID 2 5er
swerur e Qums. ¢ oF Losasfipane
EINEVEY
() Py yiaren Gmisd Cupsyrsdr qﬁ)U@mé«ag eflamé (5,5

(a) Discuss rolling on inclined

: plane and arrive -
acceleration. at the expression for the

OR

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

AUGUST-2022

34. (@) gain(® garflar foows AmiiLs Spmen siger ewwib uPILTEL, S@ETDE
Qsru@ssrsab QsoQIb SFmF CUTHSSHILOTET FOGTLITLML aleuflésaLd.

3|06V
(=) sywrefl eramrd ereanar ? Fe Semwiy wHmbd Ceume Gleuwiu|b dsseng
eufssan. aroreflew uuauBsd Qeassameuuden 2486 eu e e

GTEUGUMM) <DeTLILImD ?

(a) Derive an expression for moment of Inertia of a rod about its centre and

perpendicular to the axis of the rod.

OR

(b) What is a Sonometer ? Give its construction and working. Explain how to
determine the frequency of tuning fork using sonometer.
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35. (1) S Awpm Gorged erempre eremar ? vw S fwumnm (glorrg,QS]G'D FHUBDL Quiss
DD @uliLésrear sweTLM e §@@%&6\4Lb-
3606V Gl
(<p) @usseiuD Qsmareasudian ol liLg e dUURmomun LHH feurs
eQeré&a.

(a) What is Inelastic collision ? Deriye an eXPreSSION for logs of kinetic energy
in perfect inelastic collision.

OR
(b) Explain in detail the kinetic interpretatio™ of témperaty e

36. (=) Bl ey @&efliray aqglenws eflfleymg e @S,
&Id)s\)g]
(=) FMIEEE Caremsand &L DeUSHa e Ganmenaneni) )
(a) Explain in detail about the Newtop'g Law of cooling.

OR
(b) Describe the method of measuring angle of repose:

ng,&éﬂ‘b'

37. (1) DeusLir sa@agedan pa&Gamant Qﬂ@mm.aﬁhﬂmn& oflaréaa|D-
é!sbs\)gj . \ o
(=) @B Grulen aPflCu ef&di @LLSHD R Aerigud @ UIUD SreasH e
UbLOgETan LUMLEVET FGLUT e g &Hedlsse 0.
(a) Explain in detail the Triangle Law of Vector Addition.
OR

(b) Derive Poiseuille’s formula for the volume of a liquid flowing per second
through a pipe under streamlined flow.

38. (=) BarL Qsreneeasme HHTEGD PECaranT wpenp whmb Crumr wpep uphlé
GhluEGs.
CYLVRMES
(=) yelulem 2pipdens’s QUITTISS, & ereuemm) rmuBHb erenUeng eilemdse.

(a) Write a note on Triangulation method and radar method to measure larger
distances.

OR
(b) Explain the variation of ‘g’ with depth from the Earth’s surface.
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