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APRIL 2015 72011/SAM5C/TAB5C

Time : Three hours Maximum : 756 marks
PART A — (10 X 2 = 20 marks)
Answer any TEN questions.

1. State Newton's laws of motion.
Bl L e @uiss efdlaemer 6T(pgis.

2. A particle has two velocities 7, and ©U,. Its
resultant velocity is equal to | 7; | in magnitude.
Show that, when the velocity v; is doubled, the
new resultant is perpendicular to 7,.

U, U, #SmsGeusnsaiian elamerey HaCGousssen
sierei(® | Ty | erafled, U @(m LhsTs &L TeD,
U eflenaray HlansCeusd, U, & Csm@ssn@h et
Bloieys.

3.  Define relative velocity.
srirdlasCeustb cuaniLi.

4. - Write the equations of motion of a particle moving
along a straight line under constant acceleration.

CpiGam_(H Qusssde il  WHESSHIL 6

EIWkI@ID SOGTLIT(HSEET G (LS.

10.

11

12.

Define period and phase of simple harmonic
motion.

v  Quisssdlen  sm@aET  WOHOIL B

GUENTILIM).

Define horizontal range and time of flight of a
projectile.

Han_eiFs wHHID LPLL Crrb pflweiheadmm eIy,
Define oblique impact of two bodies.

G Qurmrsaflen sriihs Corgsea cuanrm).

Define impulsive force.

EEMTHG 18 cllend UEnTUIm).

Write the pedal equation of the central orbit.

enowellens Linengullen Limg Soemim’ eni er(Lpg.

Define critical speed.
wrmgrer Geustd euenyui.
State parallel axis theorem.
Gearriés CHODHDS 6T(LHE|.
Write the moment of inserted of a circular ring.
G el Lsueneriigdlen Flenavio FplisHnenet arupg).
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13.

14.

15.

PART B — (6 x 5 = 25 marks)

Answer any FIVE questions.

If a point moves so that its angular velocities
about two fixed points are the same, prove that it
describes a circle.

B Pevaliyaeisear Qurpiss Ceran gasGeusld
gwwmi @moug Curd pemb Letaflller Lmms (b

QUL LOME Bjento b eret [lemidl.

Show that a particle executing a simple harmonic
motion requires one sixth of its period to move
from the position of maximum displacement to one
in which the displacement is one half of the
amplitude.

Qs  @QusssHd  pasmL  giser  BUGEUE@G
gryoyerafufelmbg eiédldr unHuere) girsdleerer
LereflE® per ar(sgs0ardnend CHyD Digem iemaa,
s Ml g LG aasasreamd.

Show that for a given velocity of projection, the

maximum range down an inclined plane of
inclination ‘@’ bears to maximum range up the
inclined plane the ratio 1 + sina : 1 -sina.
Qar@ssuiul L SosCassdnE 'a' srilemiil
smugasder Speps BUGL@m eFssen, Guodws
BUQum 6 e @ WlenL1lemer el flgid
1+sina :1-sina aadsn_(Hs.
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16.

17.

18.

A sphere of mass m impinges obliquely on a
sphere of mass M at rest. If both start moving at
right angles after the impact. Show that m = eM ,
where e is the coefficient of restitution.

m  Seflajerer  Gamemd ey guielled(méE b
M Seflejerer  wp@prm Corardglen  erleuns
Cuongiflmgl. Curgiewss@ Gar omer QamGamar
fenguder poibare m = eM erans sn_(Hs. @G e
creng) Waiasd) @ansb.

Find the pedal equation of the curve
r* = a" cos(né). )

" = a" cos(né) erayb auenereilieng) Limg FwEMLIT 60l

SHITET 5.

A particle moves with a uniform speed v along a
cardoid r = a(l + cos ). Show that its angular
veec(f/2)

: 2a
radial component of its acceleration is constant as

- 3v*
4a |
Eynan v CeaussgiLan @ gisar r = a(l + cos §) erapyib

W e meuplCw  mamEienn eTanllay  (LpEnEIEnGLl

D ] D& 4l P

vsec(d/2)

——————— i e G"
2a

velocity about the pole is and the

undlu sigen Canen HansColsn @TaLd

2

ey Sangullenen ApHoHsden ) [ 2 /
a

J eremmm Lomhled)

eremeyd Hlmieys.
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19,

20.

21.

Find the moment of inertia of a circular lamina
about a line through its centre and perpendicular
to the lamina.

e Smar ey sHligar Sigar @b anfuns

sL06E Qenggsrar Gan® upHiu Bawws Hmis
Smen srewrs.

PART C — (3 % 10 = 30 marks)
Answer any THREE questions.

Find the radial and transverse components of
velocity and acceleration of a particle moving
along a curve.

@m eaapdd pemh goolda HmeGeusn HmD

Yhsssdlear sapsmer oy WLHNL GNEGNS
saisetle) Granrs.

A particle is executing a simple harmonic motion
with O as the mean position and a is the
amplitude. When it is at a distance a/2 from O
its velocity is quadrupled by a blow. Show that in a
new amplitude is Ta /2.

2m giser Ol @wwions mags Qs @usssda
earargl. Sigen eiFs a erans. SFgsar O eledmibs
al2 ggde Qméein Cung @m srésadane Sigen
gawsGousd prenE wWwLRsTaMD s UHu eSés
Tal2 erens snerdl.
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22,

123.

24.

A particle is to be projected from a point P so as
to pass through another point @. Show that the

product of the two possible times of flight from P

9
to @ with a given velocity of projection is (—"—] PQ.
- g

P aango yarell@amps am ssar Q erenayid
CouGprm yerefl eufl QacgubLiquirs erfluliGEpg.
P A@dimpg @ e sew @b stsHuwnrar

Qmellgworer LpsEh Crrmsefer Qumssd (—2—] PQ
g

eTand; &mesoridl,

Find the orbit of a particle moving under an

attractive central force varying inversely as the
square of the distance.

e arafldeimps gmsdaim w aisssdean e
cldlzgdled DemwiQumb eow iy elans Qamam
giseflen LnengeL &rems.

Find the moment of inertia of solid sphere about
its tangent.

flano  Csmergdlen  Hevan Apiysdpmear wsen
QsrHCsn® Lbhd sreirs.
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Time : Three hours Maximum : 75 marks
PARTA—(10x 2= 20 marks)
Answer any TEN questions.
1.  Define : Relative velocity.
agmity HaeGeusid - auemmuIm.
2. Write the equation of motion.

BuiEs FOETLINL_ DL CT(LPSIS.

3. A ship is streaming North at 843 Kmph, and a
man walks across its deck in a direction due West
at 8 Kmph. Find his resultant velocity in space.

@ SLILG alL&@ Crradl weanflss 843 8.5 GausgHer
Blshs Geadlng. =ifld LwaflEgn pui sgear God
sargde Cuope Cored wafsg 8 A8 Cassdod
pLbsme, Geualuden,seuflen elmare fas Ceusid
SNEs.

4.  Define ; Oscillation.

D|ENEVE ~ CUGTIID).

10.

)41

12.

Define : Projectile.
eril@unmer - uanFuIm.

Define : Impulsive force.
HEVBHHMHEG - CUGHTUID).

Define : Inelastic body.
B Awipp GummeT - cuenuigy.

Define Areal velocity.
upliL eSlenyeSHlmen - uanyuimy.

State Kepler’s third law of planetary motion.
Caneraeflan @Qubssfparar  Cslerflen paipreug)
el flenws eT(pg).

Write the Moment of Inertia of a thin circular ring
of radius “a” about the line through its centre.

‘AowE repdaer Gwaellu el euanemugglen
e wGSmLLSSpenen sgen enowid eulpls Gladgib
CriGam a1 QU mSs) Srer.

Write the differential equation of a central orbit in
p-r co-ordinates.

awwGpréaE umsuiar ecumssbaly FwemUm e
P-r U SFGSETIE ST,

State perpendicular axis theorem.
QehiEssl 165 Coppsms eTipgis.

2 72011/SAM5GC/TABSC



13.

14,

PART B.— (5 x 5 = 25 marks)
Answer any FIVE questions.

A vessel which can stream in still water with a
velocity of 48 Kmph is streaming with its bow
pointed due East and it is carried by a Curvent
which flows Northward with a speed of 14 Kmph.
Find the distance it would travel in 12 minutes.

semsaupp FBifleaude wafsg 48 .8 Cossda
vwenflds Queid ef ule BCmiLsdd oigar
e Hpse Crradl @mesorn Wshg Gewdng.
BCrm L eud@ Conédl wenflég 14 .15 Cousgla
umiipg Qeagleusmfer v @ 12 Hlblrisete
LwentlSe b smnewr.

In a Simple Harmonic Motion & = -n’x, express
(a) xint

(b) % int

(¢) xin x.

¥=-n'x aren ereifiul Cpiilans @uised soamm g,
(@) x —ggt—araunlleons

(<) % —ggt — e aumeons

(@) % — g x— e uners snas.
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15.

16.

iy

18.

Show that the speed of a projectile at any point on
its path equals the speed of a particle acquired by
it in falling from the directrix to that point.

e aflturmetiar Lragsuila erpsbleunm Larafluligin
sigen Casld @ua@euayuidambg  Leraflanw
Cpradl aflipb giseflen CoussSlne swb o ST,

A smooth sphere of mass m collides obliquely with
a fixed smooth plane with a velocity “u” inclined to
the normal to the plane at angle «. Find its

velocity of rebound, the impulse imparted to it,
and the change in its kinetic energy.

apanptiurer m Hlepn serw Careard Gam@ss
Gam_(hren o Canangens Garem(Herear blenauwinen
aupaupliLinar gy g ‘U7 fansCousmgg e
Corgiflpg. Goaid savsradler umseflly, Euss
HlengGeussddled LI L wrhHmb Geuham Grewr,

Find the orbit of a particle moving under an
attractive central force varying as the distance.
wwwusSalmps  gieern 2. gfrer BITSHHES
Crirellflasdedma@iomm @WCHIES,
ailenss @ o L LIL([H BEHHLD Gisetlen Lirangent Giar.

LI&U LD T GET

The wvelocities of a particle along and
perpendicular to the radius vector from a fixed
origin are “a” and “b”. Find the path, and the
acceleration along and perpendicular to the radius

vector.
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19.

20.

21,

Hevawner @wwusedlmhg <y Qeus i whmb igan
Cen@ss Haosula pamb geefa HosGaustisar “a”
wimd “b” erefler wiggisaiian pHEaime T GeudL it

LHmID 25HE@ debi@ssar Hasuler smer.

Find the Moment of Inertia of a circular lamina of
radius “a” about the line through the centre of the
circular lamina, and perpendicular to the plane of
the lamina. :

o

A NG PPIPeTar L aiyel Ssliger Fleneio
Hmisdpmer oigen ewwd aPhGu DSBS Ig DG
Gem@ssrs eagib Carlam 1 QuTmsS srear.

PART C — (38 x 10 = 30 marks)
Answer any THREE questions.

Find the components of acceleration of a particle
in tangential and normal directions.

BEmL giseilar WwhHsssms sar AsTHCHTH wHmID
QeiiGos Herssaflcs sra.

A particle is moving with Simple Harmonic
Motion and while moving from the mean Position
to one extreme Position. Its distances at three
consecutive seconds are x,,x, and x,. Show that

27
I
cos™ | L—=
2%,
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its period is

22.

23.

24.

e gser eeilu Sl GQuibssHaudters. sisar -

@GRS MBS SHIEET G TOMWES Uwiewtld@id

Guns apey 21055085 oApryseid sigar simb

wpenmGu xy,x, LMD Xy erafldh Dgen s BTy
2z

af % +x
e l[—l—a

arend smi(p).
2x, J

When a particle is projected from a point O on a
plane of inclination g with velocity “u”, making
an angle a with horizontal, find the range on the
plane. .

flan_sflevsuyen a GarengHaydrar g sarisder 15|
B Garemsdler em gsisar O eremp yereflufleblmpbg “u”
fosCasgdlo afluiu@dps el  ogsmsHa

2\pen ciFens s,

Find the orbit of a particle moving under an
attractive central force varying inversely as the
square of the distance.

awwusHdmbs oder gysdar arsssdie adi
cldlsgHlimbGionm  pemD  Hsefln WGBTS
eflaeullan Litenge e,

Find the Moment of Inertia of a solid sphere about
its diameter.

R Hawin Canergder Boawssamudpeonar oiger
il L Bangls Quimmg) smar.
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