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PART - I1I
@wpwed / PHYSICS

(s ML Y mife eyl / Tamil & English Version)

ST Siaray : 3.00 wenfl Cryw | [ Qurss wIHLQuESTSET : 70
Time Allowed : 3.00 Hours ] [ Maximum Marks : 70

Silejemrsst : (1) Si@asg dlarss@Esd sflursl ufeaurd o darsr aaTusmans
sllurisgs Qararereyd. <i&&slud e Geonullmubea, sions
samsreniuureTilib o L enqwres Qsfelssayb.

2 Feow ey smLY ovl@oar wLLEHGW T(PgISDH G
<13 5CeTgHeusp@Gh vwaLURSS CouadTHb. LLRIGET UMTUSME
Quendléd LweTLHSSey L.

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@ - 1/ PART - 1

GOy : () Sevess Namés@EpsEn eflewallésab. 15x1=15
(i) Qar@ésiul@erer preng wrpn oL salld Wsayb gHyeLw
dlenLamws Caips®sss M OLa elenuQemaryd Ceirsg)
T(PS@LD.
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. @rieL 2 Heurs@Gag :

(=1) spHd Qussid (<) @LriQuwirsd @Qussd

(@) swpd wpmd @LUCUWITES () Gubsiearemio

A couple produces :

(@) pure rotation (b) pure translation
(c) rotation and translation (d) no motion
2. ;r;éoaﬂu_lebhq ary gafla osphned U wpmd vwGoer V < flwuenal
QL RSTSESULLLITO Deueurueilen <i(pssid eraeTeUm@GLD ?
(=) @E@oLmsrEd (<) wIOTE)
(@) urdwurss Gevouyn (/) BrenE LG HESMNEGL0
If the internal energy of an ideal gas U and volume V are doubled then the pressure :
(a) doubles (b) remains same
(c) Thalves (d) quadruples
3. simeenib smsdar Serd wHmib Sieoe) G GubpieTer Weopaer wenmGu
1% whmib 3% erefléd miry WwEHSsD feralHEeild LD Genip :
(24) 4% (=1,) 5% (&) 6% (FF) 7%
If the length and time period of an oscillating pendulum have errors of 1% and 3% respectively
then the error in measurement of acceleration due to gravity is :
(@) 4% (b) 5% (c) 6% (d) 7%
4.  om Qurmaller flene pHmed o — %xz crafléd, Qumrpaflenmed o ewryliu L eQens -
P oo B oA . = B 2
(21) F=Sx (<p) F=Bx (@) F=-px () F=-E42

3

. ke 3
If the potential energy of the particle is « — !2-1’2, then force experienced by the particle is :

3
(@ F=ts? () F=px (© F=-px @ F=-£a
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GnEso® gatn A emL 558 MHE B eal s580G Qeevdlpgl. A oaLs58 e
Guss@eoule fdasGausnd 500 ms~!, simafabd 5 m. B em_sidd HasGasib
600 ms~! erafled, B - yfiQeuair, siaBerd weanpCu :

(<>1) 120 Hz wpmid 5 m (<=1) 100 Hz wHmitd 5 m
(8) 120 Hz wpmd 6 m (F) 100 Hz wpmib 6 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 Hzand 5m (b) 100 Hz and 5 m
(c) 120 Hz and 6 m (d) 100 Hz and 6 m

5000 Hz <idlibeuar 2 enLwi el srhdler @Qumdl B urlienu sré@Hog. B,
srHmler, e Beraisailen saay
(<21) 4.30 (<) 0.23 (®) 5.30 (/) 1.23

A sound wave whose frequency is 5000 Hz travels in air and then hits the water surface.
The ratio of its wavelength in water and air is :

(@) 4.30 b) 0.23 (© 5.30 d) 1.23
@@ UTlienl @b SHreugsrd FroTEEGh eTe| ____ M (PSAT@WTS
FTTHGIGTETS).

(1) urgblene

(<) uriy Quelles

() oiisd

(/) wrliysEw, dreugdnE QL Gu o drer GairGamemTid
The wettability of a surface by a liquid depends primarily on :

(a) viscosity

(b) surface tension

(¢) density
(d) angle of contact between the surface and the liquid
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8.

10.

gaQerrarm Srren el QuEsSMS CunOsrardpg). Qsmaen Fflurer gamennsd
Gairay Qews.

(=) gisaflar HeosGeusd wHmb Cousd wrhled

(=) gisafen pHS&SD wHMID Geusld wrdHled

(@) gisaflen HdamsGausd wHMD WPHESWD wrHle

(F) giseflen Geusd whnd PH&EsSHe eramodliiy ormled)

If a particle executes uniform circular motion, choose the correct statement for it :
(@) The velocity and speed are constant

(b) The acceleration and speed are constant

() The velocity and acceleration are constant

(d) The speed and magnitude of acceleration are constant

yelulenerr QuTmdg Hleveflen FilL Hlene <3HmE :

(=) erh@umpgid Crr&E@M 2 amLwg)

(<) erliQumrpgih &GN 2 e wg)

(@) CrisEhursGar g erdlfGhlursCear jemwwb
(/F) eruCumupgb sl

The gravitational potential energy of the Moon with respect to Earth is :
(a) always positive

(b) always negative

() can be positive or negative
(d) always zero

Qeutiuwrer Caren sresdd srsrran Hfled @eflds Watant mog o L aler :
(21) 216 PHOD GEPDU|D

(=) 218 2WHNSD SiFHsNEELD

(8) QeuliLid @enmuyid

(/) @18 hpd wHmb Qeutiugde wrmpb Hlawprs
In hot summer after a bath, the body’s :

(@) internal energy decreases

(b) internal energy increases

(¢) heat decreases

(d)

no change in internal energy and heat
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1. eww afwée ofas eriig Hu@D ?
(=1) Blevaownd @Hiumutiseafla L_(HLb
() s Quiss GMUuTwRisaid wi B
(8) B8 @m whdsweL b GOLLTWSSaib
(7) Bleneowo, Hevaioiopm GMLmwLLD
The centrifugal force appears to exist :
(@) only in inertial frames
(b) only in rotating frames

(c) in any accelerated frame

(d) both in inertial and non-inertial frames

12. gafls Efevs QuisssHad 20 YW Aoadpsrar QL LCAUWITEASE ordrren
wh&swrag gHUBSEes :
(1) @ Bereul L () @@ @b
(8) @@ ureuemeTwid () @m Gpﬁ$65n®
In a simple harmonic oscillation, the acceleration against displacement for one complete
oscillation will be :
(@) anellipse (b) acircle
(c) a parabola (d) a straight line

13. gisCerranm erdli@l HasCeoussamsyn, ardis

GN YO&sEDHD Qubmerar
erafler, Biggisaflen Cous : o 2

(1) @1flafsein (<) Gepuib

(&) wrprg (/) &l

If a particle has negative velocity and negative acceleration, its speed :
(@) increases (b) decreases

(c) remains same (d) zero
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14. Qéareumb aurussaie, eraueury, Qsr@ssiul L Qeuliuflameuid Gopns syrefl
Qmwipe Goussams (Vrms) Qupmierers) ?
(=t) anCygen (<) mpLygen
(@) sdedigen (/) srrueT-enl -, &emen(H
Which of the following gases will have least rms speed at a given temperature ?
(a) Hydrogen (b) Nitrogen
() Oxygen (d) Carbon dioxide
15.

m,; LHMLD m, Hleowy QaraTL @Qreawr®H QumGLGeT hy WHMID h, 2 WFEHd(HHE
flpdlarmen. eneal FeoFerw LW Curg Seubpder o bgmgaf e
eramToglliLsetlen eSS eremia ?

h mqh my fh m
(=) {1y (=) b @) o\, (™ my

Two objects of _masses m, and m, fall from the heights h; and h, respectively. The ratio of
the magnitude of their momenta when they hit the ground is :

h h m; |h m
@ e oo (o gD

U@l - II/PART-11
GOy : eremeuCuenb ymi NamrésErsE e walssa|b. elam aream 24 -&s,

sU_Lmuwng oleLweflldse .

6x2=12
Note : Answer any six questions. Question No. 24 is Compulsory.

16. dlmen — cuenywmIGEeYLD.

Define : Power.

17.  HeelpE eren cuafiam b @aame ?

Why Moon has no atmosphere ?
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18. uflorewsden emugssren Qmdlaperpenius sams.
State the principle of homogeneity of dimensions.
19. 10 m feraparer m sbQwrearg 1.25x1074 m?2 gmésE Qe HU uFleu
Qeram@erarg. <igl 5 kg uEEalnE 2l LESSLILEEDS. SDA0 Qurmailar wri
Garsnd 4x1010 Nm~2? ereafild, sw@uie o aurear Hlilows sarsd@s.
g :
@ (=10 ms™2 eraw Q&mena)
A wire 10 m long has a cross-sectional area 1.25Xx10~* m2. It is subjected to a load of 5 kg.
If Young’s modulus of the material is 4 X 1010 Nm~2, calculate the elongation produced in
the wire. [Take g=10 ms~?]
20.

FTLIL el — @UEnTILMIGEHELD. ST A0S naT S(Hsb.

Define the gravitational field. Give its unit.

21. (s =37 +50N  Aeswras (77 147 —28)m @ yadds s@whs

HeooCaus far Bg deuou@ing. deowdl Qurmss Hmuy elesuler

e HITCHTS.

A force of (4;\ - 3;'\ + 5£)N is applied at a point whose position vector is (7;\ + 4}'\ . ZE)m .

Find the torque of force about the origin.

22, @ Hlubl L6 — euarun&EEa|D.

Define one Newton.
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23, <&7bU &L (epoch) ereiipmed eresien ?

What is an epoch ?

24, @l Luureg QUESSSHQIETET FIHT genden Caren (pHE&D a=02rad s~ 2 G5gi5ET
5 ey sEpsel Gaart SeoLps Csrar @QLUQuUuisslows srams.

(s1saflen <Lrbus Carans HeansCeusd GIfl eTand &H(HEISH)

A particle is in circular motion with an angular acceleration a=0.2 rad s~2. What is the
angular displacement made by the particle after 5 seconds ?

[Assume initial angular velocity is zero]
u@&d) - 111/ PART - 11
&Iy : sremeuCuenib Spmi damssEns@ oL wealssayb. aarr aram 33 -&@

sL_L_nuwong alenLwefl&seb. 6x3=18

Note : Answer any six questions. Question No. 33 is Compulsory.
25. Hoe WwrHnr s wHPID BHPL WIHnD lossErsE Qe Cu o drer
CaumurHaenens samis.

Write the differences between conservative and non-conservative forces.

26. miliy Hlevew Hnaissrar Carameimw aimeiléEaayL.

Derive the expression for gravitational potential energy.

27.  ggnefl GurgelenLd gnreeang LrHa@d sryeflser wreeay ?

What are the factors affecting the mean free path ?
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20 ms " eTaVM ;ﬂemg(oma,gbg_};lL_cm eul_L_Lumengudlen WOlfleuenrg. gpu(hueu (lab@ s

o . o) L] . T N . ' . . v . .
sarsgiLean 30° Garewid smips Heavouter sL_sdlpri. euL_ LI mengudlen o5m
et ? (g=10 ms ™ 2 erend Qaners)

A cyclist while negotiating a circular path with speed 20 ms T is found to bend an angle by

30° with vertical. What is the radius of the circular path ? (given, g =10 ms ~?)

urty @uelleswreng), LT <LDDeIsE ereeurm GG wis ?

How is surface tension related to surface energy ?

Qardu salifusa Quiy gam dd @maussluur(erer Quim(merg el e
Qautiufleveerws 0° C -6 emaubAmedeamng. Goflfugean @uriy emeuGsLILIL(heTer
<iepler Qeutiuflene 27° C erafléd &GafliTugarU Qui_igufer QFwdgman
Ganssenss (COP) sreas.

An ideal refrigerator keeps its content at 0° C while the room temperature is 27° C. Calculate

its coefficient of performance [COP].

GCsert QUmEsD LT smar ellardse,m

Explain the properties of scalar products.

G QuImEneT BETSS SLELITHEDeT E)(PLILIS) HEOUILDT ? SHHEDQF) SET(@HGUS| FLIDT ?
saflss Qurmeflar allaaluLid aerbs) eflardEs.

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

5m, 6 m eafard Qarar. Qran® @dl dwsmens &HEIs. Qe Gram@Hid
aury ganle 330 ms™! fasGaisggiL e Qg dlampen eTalled, e eNarmigulle
ghu@b edbwdsaflan erammiléamaamuis sreams.

Consider two sound waves with wavelength 5 m and 6 m. If these two waves propagate in
a gas with velocity 330 ms ~ 1, calculate the number of beats per second.
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LJ@‘@S] - IV /PART - 1V

GOIUL] @ SEDETSHF) elamdsEnd@id efllen_wefsse . 5x5=25

Note : Answer all the questions.

3. (=) () PewL Qprevamar @lerd@n Grri gyl (o upd adleufl&aayi.
i) e Careflar Bg Crirt sl Asmsdl 7 HLElL s EhsEL e
@gar arHarralsstiulL gig iy QupliuGAng. Camens@D LBIHELD
Qe Cuurer Qgrewa; 6.3x10'7 m aafle Crumi giglnder
HeansCGausgsmss sausd(s.
9|6V60)
(=4) () wmiert efleperey erempred GreomaT ?
@) epolb QuissHaib, Caluai guialib
A) pped Cslueueny CrTEsl Guiki@LD Curgy
B) epaid Coluafladimbs ellawdls Clehaid Gurg
ghu@fenn Csl(Heanti HOID (P& <ifiQeudmepan eleT&Es
(a) (i Explain RADAR pulse method for measuring larger distances.

(i) A RADAR signal is beamed towards a planet and its echo is received 7 minutes
later. If the distance between the planet and the Earth is 6.3 X 1010 m, calculate

the speed of the signal.
OR

(b) (i) What is meant by DOPPLER effect ?
Explain the observed and source frequency in the following cases.
(ii) Source in motion and observer at rest.
(A) Source moves towards observer.

(B) Source moves away from the observer.

35. (i) aoow CpréE phsssAnsTar Garencueniill Gumis.
JCATNENE
(=) @@ Gpruden aifiGw auf&di @ULsdd qm elamguie uryb Sreusdler
LmoguédsTear LemuGlem FLOGTUTL LS H(He&Esa|LD.
(a) Derive the expression for centripetal acceleration.
OR
(b) Derive Poiseuille’s formula for the volume of a liquid flowing per second through a

pipe under streamlined flow.
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36. (=) Quadlu w9 mrelamed @GamarssiulL seariburmlsaiea Gusssons
Cshiesg Hasuler ofeufssab.
SI6V60G)
(<) QU@ Ceausspsrar Caramaemu aumHeldEseb.
(@)  Explain the motion of blocks connected by a string in vertical motion.

OR

(b) Derive an expression for escape speed.

37. (=) BLA Gorse erammmed eraman ? g LMwman BL& Gomgailad G QumpLsartle
Bmd HeosCeussdharear soamT L §Hedl&Esa]b.
960608

(<) Qautiuflene wrpr Hapeiled elwiull Gamassmar FeTuTLenL
cu(mHeN&&a]|Lb.

(a) What is an elastic collision ? Derive an expression for final velocities of two bodies
which undergo elastic collision in one dimension.

OR

(b) Derive the equation for the work done in an isothermal process.

38. (=) Qavent oiés Coppsmss sl BlmpisseaD.
360608
(<2y,) sefl 2agan@ cAfleurs eflemdaayLb.
(a) State and prove parallel axis theorem.

OR

(b) Explain the simple pendulum in detail.
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