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Meyswrser @ (1) gwersa aflarmssend FAlwrsls ubeurd) 2 6raTET 6T6TLISMeITH

Instructions: (1)

FAuriggd Camerareyb. YFHFLiuglalled Gemmullpliilssr, emmd
ST Tenflliumerflib o L eriguwirsg 6sflaildssab.

bVl  9svsvg  H@LY swwullewer I BGWL  TPHIUSM G LD
99585 Ty Heus D@D LweTUBHSH CouswuT(hLd. LIL BISH6T sueDTeUDHM S,
CLesTHsL LiweiTLI(HSSH6LD.

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

[edoy: (i)
(ii)

diagrams.

WIS AlevTTE B EmH%: LD ailewL_wiafldhsgseaLb. 15x1=15
Qarhssiiul L. prerd  allewLseafley  Wlsayb  eHyewLW
aflsw_ulsnar CsihOs@éz5 GO HLsr aflsnL_ulsnerun Csidg
TS LD

Answer all the questions.

Choose the most suitable answer from the given four alternatives
and write the option code and the corresponding answer.
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QurmGerTersst Blenm 4.27 g wpmitd HseT st 1. 3 cm? eresflev, @IGLITHeTsT
OL_TEHSHUNGT (LpdHslul 6TeOTEW (HBH 66T 6T6HT 630115 6m

(a) 1 (b) 2 (c)3 (d) 4
A substance whose mass is 4.27 g occupies 1. 3 cm3. The number of significant figure in density is
(@) 1 (b) 2 (c)3 (d)4

Ulstteumeuesteummieir s1bsd @ wmLiluisy yereyssir G Liflomewt sumiiiLim’ e L
ClupmIeTETEDT.
a) glmpliyalens wpmib Qi L Caiensv

b) @ymHmev wHMID CHrewr 2 [bgLb

(
(
(c) aflewa wHmid HHLiyalens

(d) Gasmewr 2_pHid wHmIb CHiTsGHTL (B 2 _HHLd

Which of the following physical quantities have same dimensional formula
(a) Torque and Work done

(b) Energy and Angular momentum

(c) Force and Torque

(d) Angular momentum and Linear momentum

@)revsr(h) @uipLlwsd jeraysemer eu@d@GLCUTE (D)FToug X = % ) HewL_&@E1id

d]sﬁ’rsb’rDLﬂsmwuﬂs&r Qu(pLo P

@ =TG-8 O = () 0% = () 0= ()
The maximum value of fractional error in division of two quantities i.e., x = g is
@%=F(E-0) W= (S 0= () 0= (G )

LilstTeupeuesteummyeir Gleudst i A=i+j+k- @it FlewFuilsy ClFWILLIRHILD H6VE, GCleudsL i

61517

c ey T i+j+k i+j+k i+j+k
@i+j+k ()% (©) =7 (d) 7%
The unit vector in the direction of 4 = i+j+kis

N, T z+1+k z+1+f< i+j+k
(@ t+j+k (b) (c) (d)—7

sisefleT Blewev QeusL i 7 = 3t%1 + 5tj + 9k. sisaflsit 1p@Hdmid sTedTER?



(@) 6 ms? i glewauiev (b) 5 ms? ] Fewgullsv (c)9ms? k SlewFuilev (d) &

The position vector of the particle is # = 3t%f + 5t + 9k . What is the acceleration of the
particle?

(a)6ms?along i (b) 5ms?alongj (c)9ms2along k (d) zero

TQeusL i 7 Qarant HewLSsar sul L Lurengulled @ erern CHrentsHlensCaussslev
CQurmerTsityy  &FPHOLUILUBSDGI.  eul L LiuTensuilsy  gCoHemid s Lsitafluilsd
S LICILTHeflesT HewarGeusid

(a)v=rw (b)v=% (c)v=-— (d)vzm%

A body is whirled in a horizontal circle of radius vector 7. It has an angular velocity of @. The
velocity at any point on circular path is

@v=ro (v==  (Jv== (d)v=m=

Gouswrss Oaarm OsTewry@e@gl  Cumbsl  Slellrsty  BFnissliu@bCurgi,
LIBLIpBSleT 2 _6TGar 2_siTar Liwiewf] (psiTCaTTEHSHS SHeiTerLiLI(Reuslei & TesTid

(a) guwiaflsv Blewevioid (b) Slewzuiev Blewevioid

(0) Poowwsdmiysdpsr  (d) Guibssdsd P

When a fast moving bus suddenly stops, the passenger is thrown forward because of

(a) inertia of rest (b) inertia of direction  (c) moment of inertia (d) inertia of motion

QurmerrTesrler  QussdbwsLiumy Uy EEGLEUTE,  QuTmeer  CBTLIH
Quiisspaulinemgell, uCLTGer piiaploulsflphg Quiss PlewasE THYIeIs)
&13.6071D. eJ0leuTerflsD ulIeyBleweL 2 _TTIilIe)dhEGHenTHID HMID @UISSBIEN6D 2 T TIiI6)dE)6uTsHLD
Nesraugpio BlLbsmaTeow Hevme) Oaiidsner.

(@) us > e (0) s < mie (©) s = g (d) s =51y

In studying motion of a body, the starting of motion is more difficult than maintaining it because,
the coefficient of static friction and kinetic friction satisfy the relation

1
(b) s > pie (D) ps < pye (€)pts = pe (d) ps = 5 pige
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9.m; wHMID M, sTedTm FredT(H) PBlewmaHeT FwallenFenul o ewrislsTner sTesflsy, eupmler

&5 BISaT6T allalgiD

G _ M 4 _ G _ M2 G _ M
@Z=2 =1 (B=2 @I=|m

If two masses m; and m, are experiencing the same force, then the ratio of respective
acceleration is

4 _ M 4 41 _ Mz 4 M
@Z=2  pZ=1  (@f=F (= o

10. m Blswmuysirer spm Qummsir ewruiledHHg h 2 wrsFn@ wrpT SewsrGausddlev 6T(hSHIF
CFsvevLIL’ L Te» mFiliL) eflewFuilermsy GlFunulinin’ L Geusnev

(a) W =mgh (b) W = —mgh (c)W=0 (d) W =2mgh

What is the work done by the gravity when an object of mass m is taken from ground to

some height h with constant velocity

(a) W=mgh (b) W = —mgh (c)W=0 (d) W=2mgh
1. QFiwdiul L Geuemsv &I&6T baihe LITewSHMUWF FIihS(HdbdailsVensv6lwssilsy,
9H5156f6T 165 GlFwevLL L allens
(a) 2pped wrpmid eflws  (b) YHM wrHHT aflos

(C) Bluyl" L evsfler allews (d) ewwwealevs@aiens

If the work done is independent of path, then the force is
(a) Non-conservative force (b) conservative force (c) Newton’s force (d) Centrifugal force

12. 95 GFewrdHLmer eT6dTLIG)
(a)707 W (b) 786 W (c) 746 W (d) 647 W

One horse power is
(@) 707 W (b) 786 W (c) 746 W  (d) 647 W

13. 8y Qumr@mermsv GFunwtiu’ L gib, R gyrepewwgiorer eul L suswerwid, aul L G5,

2 srafLMM&HEaHTard wMHMID HewrwdsGasrartd slw HTesr@ CUTHLEEHLD FTISETLD



14.

15.

16.

17.

gerdler o AUl BHs  RCr  GCrrssle o mligell Liu@GFlsTper.  eummieT
CPSTDTEUSTH FEWIEHW 6UbHeWL b ClLIT(HsT 67

(a) FlewrosCsmerid (b) eul’ LS5 B
(C) 2_sirafL_pm Csmerid (d) sul_1L_eusweruip

Four round objects namely a ring, a disc, a hollow sphere and a solid sphere with same radius R
and made of same material start to roll down an inclined plane at the same time. The object that
will reach the bottom third is

(a) Solid sphere (b) disc (c) hollow sphere (d) ring

Uleireumeussteumisit 618 LIy aflenguilsr Spewerd &DlsSng?

(@P=%.6 (OP=7x6 (C)P=t0sinf (d)P =0 (sri@uraggiid s15)

The power delivered by the torque is

(@) P=7.6 (b)P=7%x6 ()P =10 sin® (d)P =0 (zeroalways)

M Bleomuyid, El pHeruld Garer (smeug 0.51) Frrer plewnm LTdg GlEmewrL
SHEBITLY 65T BlewMmewLowild LilsdTeu(HeussTeuHMle 6TLIL6iTer ulley HyewLow]ib.

(@) 1 (b) 0.751 (c)0.51 (d) 0.251

The center of mass for a uniform rod of mass M and length 51 i.e., 0.51 lies at the
(a) 1 (b) 0.751 (c)0.51 (d)0.251

gCaseId QY m alleTTdhsEhsE allenLwefldssayn. geunpmier aflerr srewr 20 &@
s Lrwib eflenL_wefl&gseaLb. 6 X2 =12 w6 ewr
Answer any six questions in which question No. 20 is compulsory 6 X2 =12 marks
UlsiteumLb sTevsTaHeM6dT (Lpdhaslw sTevTammI (hdhHemends smessras: (i) 0.007 (i) 400.
Write down the number of significant figures in the following: (i) 0.007 (ii) 400.

uflrents L@GLUTLIST euriDLH6T () TavTeNL_d &(Hb.

Write any two limitations of dimensional analysis. Give relevant examples.
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18. gis6m  arplear Blewew GeusLi 1 1 Berapd, X FAOwmHs 300 smieleid
YW LOBSIGTETS]. BlewsD GloudsL 6T X, Y dn MIHEW6Td BHT6UTS 2.

The position vector of a particle has length 1 m and makes 30° with the x — axis. What are the
lengths of the x and y components of the position vector?.

19. guseir spssrmy 10 15 gy rapsirer eul’ L Liumengulle @QuikigaAmgl. HHer CrisCsri (h Gausid
v=23t @rg t eterug Crrid (OBmiguilsv) wHmid v wrers ms— ! @6 o srergt =2
3)6L WLWCHTS G, OSTHCHTL (B (Lp(HHHBIHENETS: % T6vTS%.

A particle moves in a circle of radius 10 m. Its linear speed is given by v = 3 t, where t is the time
in second and v is in m s~1. Compute the centripetal and tangential acceleration at time t = 2 s.

20. 50 g plewpujsirer spp aileTEena (STHBIK WL 6T) HHGIH. HB6T H6vildH GlLITHerlesr
aflensiiuLib (FBD) suswrpgy sibliluiled @) weallnsamwids seanrdssBs. (ailerd @ whmib

STHRISIEDW 63(1h LisiTal] BlewmiTeHd % ([HGI%)

O

L= ]

Consider a lamp (with holder) of mass 50 g (shown in the figure) Draw free body diagram and
compute the tension in the string. (assume lamp with holder as a point mass)

S

21. (i) Blewsvwds @mliimwi (i) BlewevwwmHm GMLiLmwib sTeTmT6L 6T6dT6w ?

What is meant by (i) inertial frame of reference and (ii) non-inertial frame of reference.

22. pleweowmHmeL — euenyuIm).

Define potential energy.



23. uL_gglev 2 _sirer CuT(paflest g CFwsLLIRILD & (HsTalsd allenFenwids sressrss. (OLTmeT

24.

o gmileupmls urliiesr LBg1 2 6TaTg| 6TdTS & (HGIH

Xo: equilibrium position

y lr k =1 unit m I
|
L
(i) ~eEN ! .,
0 i
| X
|
|
<—>=
2 units :
|
y
‘r k=1 unit || m
(i) — Y 5”(525&%6&10 / —>
o | X
|
1 unit

Write the spring force acting on the object at the positions given below (surface is frictionless)

Xo: equilibrium position

m
v 1 k=1 unit ____:
(i) A~ EXN I .
o : X
I
l
<>
I
2 units |
|
y Ar : m
k=1 unit I
(ii) ————1 53&(2%&%6&5 Z) / —
° l<—> X
I
| 1 unit

Bleme Qeudsii 7 = (71 + 4] — 2k) m QaranwrL giser permfler Bg) F = (41 — 3] + 5k) N
allews lFwsvLIBSIMGI. P Yeraflewws Qumhshg allewsuilsit $lHLiy allsnFenuids

& T6OT .

Aforce of F = (4i—-3j+ 5k) N is applied at a point whose position vector is 7 = (7i + 4] — 2k)

m. Find the torque of force about the origin.
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25.

26.

27.

28.

29.

30.

31.

32.

FpEsaTLsunhnlev JCHmID Ymi alleTTdssEnhdE allenLwelfl. 9saubmier ailerT sreor
33 —-4@ sL_Lrwib eflenLwefl&Eseyib. 6 X 3 = 18 waliGuesraHer

Answer any six questions in which Q.No. 33 is compulsory 6 X 3 =18 marks

ufwresTd) LgLiumiiey wepmepw s LweTL(hbd E = MC? steirm Festum(h) FHlwresTST sTevr
Cardlss.

Check the correctness of the equation E = mc? using dimensional analysis method.

Bm wWergemLasst Ry = (100 £3)Q whpmuid R, = (150+2)Q Garii  @)ewewriiisv
B memtEasliLl (Heraret. Heunmler s @ LweT T wrdgh?

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

A, B wpmin C eretrm cpsirmy sisssaflsr gaveGausmisst ypepGu ¥, = (31— 57+
2k)ms™t, 95 = (14 2j+3k) ms™! wpmid B = (5i+ 3] + 4k) ms™ oy, e1hs HiseT
I Flsul_F CoussIVID GHmDHBLIL F Cousdbdlepib ClFsvevmrg?

The velocitities of three particles A, B and C are ¥, = (3{ —5j + 2k) ms™!, 95 = (1 + 2j +

3E) ms~! and ¥, = (Si + 3] + 4]2) m s~ 1, respectively. Which particle travels at neither
greatest nor lowest speed?.

s sTWELTHefledr GlLHL 2wy, LUDSGHLD STV LHMID fFHSSTERT CHTEMEUSMETS

Bmail.
Derive expression for maximum height, time of flight and range of a projectile.

sordluilest GsHMoHewSH allerd s,

Explain Lami’s theorem.

LW CHrs @ allewaFuilsr CETHNSmMS aileNd:@HaISDHTET CLPGTH| 25T T hIGENET 6T(LSI%.
Write down any three examples to explain the origin of centripetal force.

m BlewpuwswL_w h 2 wrgglev o _sirer GLrmeflsr Blewey 9NNV HewTdS](h%.

Calculate the potential energy of the object of mass m at a height h.

LipsaTaib @)ariiseEnisTer BT AwellliLd @Gasshms sT1pss:

(i) Y B f Gurgsv

(ii) Y BrAwupm Curgev



33.

34.

(i) peorullsdmpbg el apb @ Lb)
Write down the coefficient of restitution for the following cases:

(i) Perfectly elastic collision
(i) Perfect inelastic collision
(iii) A ball rebounding from a floor

m plewpujerer @)(H P55 HIH6THM6NTH ClHETMTL. (H JWOLIHLSG HHGIH. M Blewm
CBTERTL p(h FIHETTETSI, HiHeTHefer Blewpuller svwwsbensd CrTdhdl X ClsTemeVa|d S,
SeTarliLl L TeD) GiHensmerlesr Blewmuilet swwwdbens CsTL S5 BleweouilGeGuw  sweudsas
wHEMT(H HiFHemer bsiHs Ceuswrigur G1FTeweVey WT?

Consider a system of two identical particles having mass m. If one of the particles of mass m is
pushed towards the center of mass of the particles through a distance x, by what amount the
other particle should move so as to keep the center of mass of particles at the original position?
IWATSHG AllTTESEHS G0 aflewL_wefldhsea b 5X5=25

Answer all the questions

(a) seofl omaellett YeweVayds SHTVSGSHEBTOT FSTUTL WL HHall. (Heofl 2araedlesr
Sweveyds srev (T) (i) emgsv Gewrger mlewm m (i) emgedlssr Hern | (i) eargFed
Qarasaliul L @ Galev yai Filillsr wp®hdsh g SpElweauhepmd Frihsdl. GLosib
wrpled k = 21T).
S BT
(b) o Gorgewerullsd 9BHSSBSHH OCsTLidfwrs eref® OFiudDOLTWSI, Hevf
parFedledt 9jemevey CHrsdmarer Glumliul L geraf(hiser 2.63 S, 2.56 s, 2.42 s, 2.71 s
wpmib 2.80 s. ereflev () SeweveysTevggler Frredl wHliy, (i) seuGeurm
ojerafl1gm@ L sesfltifleww (i) #rref sefliifleny (V) uufl @ Wewip
V) olagssr® Do pfucipemp sersABs. @yajsmer epuTer oy ol

S(Hb.
[ Swiiyss [ Turn over]

(a) Obtain an expression for the time period T of a simple pendulum. [The time period T depend
upon (i) mass m of the bob, (ii) length [ of the pendulum and (iii) acceleration due to gravity
g at the place where pendulum is suspended. Assume the constant, k = 2m].

Or



10

(b) In a series of successive measurements in an experiment, the readings of the period of
oscillation of a simple pendulum were found to be 2.63 s, 2.56 s, 2.42's, 2.71 s and 2.80 s.
Calculate (i) the mean value of the period of oscillation (ii) the absolute error in each
measurement (iii) the mean absolute error (iv) the relative error (v) the percentage error.
Express the results in proper form.

35. (a) mewseanils wenmulls Frrest WPHEHSHWeL bhd LT Hefle @) widdFFLoeTLT(HSHH6T

EAWES
S|V
(b) £rmer sul L @uidasid — afleur]

(a) Derive equations of uniformly accelerated motion by calculus method.
Or
(c) Discuss uniform circular motion.

36.(a) 100 g evmusrer QurE@arTsiry serewiAUTESs V=5( + j)msersirm
OsTL bG8 FHwaGausggiLer affl eTHwliL®FE DG stevflev, LilstreuHeussTounenmds
HT S (H%.

(emiy: QuBig QuTmeleT WaTaT STHMISSML_DUWILI LNSEHeuildbdbea b Gy
yellufitiy w®ssd g =10 m s2  ereirs.)
(a) Qur@st CuEBL 2 wrws eLubCurgid, YUCUTHST HoTmLsH
QsrOauspe  weryw,  OUEOuTGEpssTar  selssi@uTmeis
Al FLILIL BISEW6T QUEDTS.
(b) Qurmer sewruiled CrgbCurg), HUIGUTHer sewyuilesr g ClFeIdgiiD
HETH S T OleNFED I &eWTdH5 (.
() Qumr@msit  sewgullev  CurglusnH@Ed FHmi  wery LG uTmHeflsr
gwsCaussglpen, YOss5IDGD GowLGw 2o CsTETSmSEH

ETEEICER

(fsvevg1)
b) Hmsd wrpsier yal@GmisesGsrl B waliiy (Latitude)10.8°, obwrmsfsyisier
usirefl spsrylesr aflewerwir_HHHLedlsv 50 kg BlewpujewLw weflgi sppeui BHlermy
Ol TeRTIY (HBH DT 6TevfleD,

(@) obweflsi 2 _ewrHd swwweailedE allenFemuids &Tesrs.



37.

38.

11

(b) yellullesr mitiy ellewsuilssr srewrwdlliyh, wesflgi o ewr@Hh ewwwWaleVdE
allensullest eTeTLFILILLD PHTMIGCIGTRTM FLowTs () (HHHCeuswnr(h6lwesflsy Lyail
ahm Geuswrigw Amiw Carewt Coussmad sawrsslHs. (Yalullsr 9 rio 6400 km
wHmib g=10ms?).

(c) yai @bs Amiw Csrent CoumssBlev &MHMIOTTE, sp(h BT EHH T 6TdHDHEMET LDEUT]
@mrin?

(@) An object of mass 100 g is thrown with initial velocity ¥ = 5(i + j) m s with respect to

the ground. Neglect the effect of air on the motion of mass and take g =10 m s2

a. Draw the free body diagrams for the mass when it is at the highest position and
before it hits the ground

b. What is the impulse transferred by the mass when it hits the ground.

c. What is the angle between the velocity and acceleration of the mass just before it
hits the ground?

Or
(b) A man of 50 kg is standing on the school play ground at Trichy. The latitude of Trichy is 10.8°.

a. Calculate the centrifugal force experienced by the man.

b. With what minimum angular speed the earth must rotate so that the magnitude of
gravitational force is equal to the magnitude of centrifugal force that he experiences?
(Radius of the earth is 6400 km and g =10 m s?)

c. Calculate the time (in hour) to complete one rotation (one day) of the earth with the
new angular speed.

(a) spm uflwrent 1 f Curgaid e sy Gur L seflsr SlensGoushisenar GTsesHh @,
Whewsw FlewFrGeusmisaflest g LiLienL_uilsd &TesTs.

9[VVS)
(b) Gauewev — YHmed CxPpmHews o] BlemLil.
(a) Derive velocities after the collision in terms of velocities before collision in elastic collision in
one dimension case.

Or
(b) State and prove work-kinetic energy theorem.

[ Slwiiyas [ Turn over]

(@) m Beppuin | Ferapip QsrerL HETH BT @b peverullsr aiflursiEFaain
SFwsls CuTBss 0 Carensems anUGSSIFDS. Jbs AYFwF(l CUTDISH SHewTig et
BePVLSIBLILS FIDEHETE 56w,

S RRLET
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(b) suemereyliLirenguilsy WFlouairy QL 13 susmaTHemeL aflou].
(a) A uniform rod of mass M and length [ makes a constant angle 8 with an axis of rotation which
passes through one end of the rod. Find the moment of inertia about this axis.
Or
(b) Discuss the bending of a cyclist in curves.



