MAY 2012 U/ID 4708/PAH

Time : Three hours Maximum : 100 marks

SECTION A — (10 X 2 = 20 marks)
Answer ALL questions.
All questions carry equal marks.

Each question carries 2 marks.

1.  What is the resultant of two equal velocities acting
at an angle a?
a-Csremsdler Geuou@b @@ FodamsCeusnigafler

eNenerel ereen?

2.  Define power.
et cuenFuwIm.

3. A particle is projected vertically upwards with a
velocity of u ft/sec and after ¢ seconds, another

particle is projected upwards from the same point

with the same velocity. Prove that the particles

will meet after a time (i +£j seconds from start.
g



Bleoaw  dlansuded  CoaoCrrsdl  ©w g /edbmg
SemsCoussgian  o@m  giser  eHluiu@BSDS.
t elprgsar sS85 wHCDTH gsar 4Cs Sansuded
9Cs damsCaissgiean erPluliLBEng. <SBS Q@

BI&ETS(@HLD (%+£] BTy seT SNSH FbhlE @0 Wwen
8
HlersLl.

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

@@ storelu flams QUESSHONHEGL @ Sis6T
oigen BUCU@EH QLUuCuuisdl Hlaeulambg, LT
ai&a&@F gwwrear QLUCLWTES HlanadE baHeusn @
st el Lgded Pl @ UBE@G ST
CaaneuliLi(hGlemm s (hs.

Define Impulsive force.

SITHHTEHE Hlenaanlll eUanFIm).

If the greatest range down an inclined plane is
three times the greatest range up the plane, find
the angle of inclination of the plane.

@ gisar erplwiumn Gurg erdlyerefl  eudlwimer
srigensSnE  ECp  eLwd  BLQuEr el
grigersen Coayerer eiFbFdemauile epemy LOL hiE
crafled, sersdler smiicy ComanTsSener SreanTs.
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Define a conical pendulum.

FalDL| 2ATFENE) GUENTUIM).

Write the differential equation of a central orbit.

Q@ MW (PSS 6T CUMEH0IS (LY FLOGTLITL DL 6T(LPS)IS.

Define centres of suspension.

QFTHIGOD WIS UG TWIDI.

A uniform rod of length 2a is at rest hanging from
one end. An angular velocity w about a horizontal
axis through the fixed end is communicated to it.

If it just makes a complete revolution, prove that

w= 2
a

2a Berapdrer e Ermenm GCamed iHan e Hiewuded (HHS!
Qmms ALUuUl(® <5 e@ueilmssng. Bl
Blmssiul L peaenuder ePuns Glenl.  F&HL6T
Caremr dansCoisd w gHUBHSHSUILILLTD G 6(H
i  sphdlaw  ghu®ss  Cungibrers et

w = 1,3_g ere Hlmieys.
a
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SECTION B — (5 x 16 = 80 marks)
Answer ALL questions.

Each question carries 16 marks.

Two particles describe a circle of radius a in
the same sense and with the same speed u.

Show that the relative angular velocity of

each with respect to other is v
a

A point moves with uniform speed v along
the cardoid r = a(l + cos 8), show that its
..U g .
angular velocity is 2—sec— and the radial
a
component of acceleration is the constant
- 3v?
4a

@ yeraflger Gy fans wHmD Gy Cousbd ©
ellemme) @ YIIPLUI QUL MG 2 (HEUMdHED

erafled jaummlen eemenmwmern CUTMISS FTiLy

Camenr SlengGeusid z ereu Hlmieys.
a
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(=) r=al +cosb) eemm @pepseuamyuien cuGu
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(d)

@m yerefl v ereyd  Frymem  CeusdgL et
QuriEgdngl, gimeuls Yerafleow QUTMISS 216

Carewr SeangCGousid 2Lsec§ CTETEYLD, YMTS
a
2

Sevswller pHéssSlen Fmm erem Lommled)

oTadr ST (h&.

Or

A train of mass W tons is moving with an
acceleration of f ft/sec? when a carriage of

mass w tons is suddenly detached. Find the
new acceleration if
(1) resistance be neglected

(i1) Resistance be supposed to be
k1bs. wt./ton.

Verify the principle of conservation of energy
in the case of a freely falling body.
W Ler fleop Qamam e quiéd [ i /e9Bmg.
eremm (PH&ESFILer Claed Cumg w Ler erent
Qara e Oully SO mHE Serear
AEUBHDG.
1) seLew durmlu@ssrs Curg wHmb
(1) s klbs. wt/ton <5 2 ererCumg gulled
HAW WpHESSMS SHTETs.

Gualmpbg $Cp el  Curmeiear DD
sTULS 55gleusamns sl L.
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(a)

(b)

(©

Discuss the motion of a particle slides down
a rough inclined plane.

A particle of mass m is projected vertically
under gravity, the resistance of air being mk
times velocity. Show that the greatest height

2
attained by particle is V—[A - log(1 + /1)]
g

where V is the terminal velocity of the
particle and AV is its initial velocity.

@M o pmlejerer smle| gearsded Cuelmbgl
Qumrmener  BHpeuallLmed saT QUSEZNS
cfleu.

yelluiriy eflengufler Sip m Hlevmuerer ¢p(mp ggar
Cri@sams eduliu®dng. stofler s
gleaflan  SemsCousseng Cumed mk LLBISTS

@ms@b. V eearug gisaflar @mdl dHasCousbd
wpmd AV eremug) igen rbu HasGeusid
aafle, gsar eLwyd  BUCu@ 2 wrb

VQ
— [/1 - log(1 + /1)] eTa SM_(H&.
g

Or

Find the relation between distance and
velocity when a particle falls under gravity
in a medium whose resistance varies as the
velocity.
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(d)

()

A particle is executing a S.H.M. with O as
.. 27 .
the mean position, — as the period and «
n

as the amplitude. When it is at a distance

a3

S from O, it receives a blow which

increases its velocity by na. Show that new
amplitude is a3 .

@ Qumrmer il alensuflenmméd alpd Cumg,
sar_ggdlenr  sanLwineng  SHvsCoussHnCanL
wrmewefle, gmb, domsCeausd @Qaundna

@en_Cw 2 cmer QSmLiTeanLI STeTs.

@@ gsdr g smtwreflu Slos Quéssde
> dTarg). 0] GTGTLIG) ENTZNY GLOWILD,

: . 2n . . :
soasston —, O ereiug &b, gser
n

O &9a0(mbg) % Qgreneveller @ma@En Gurg

95 gemarliu(eusmed  genr  FlansCeusbd
na dlemed fsflssiuBdpg. ydwu eiFsbd
a3 eran FST_(H&.

A shot of mass m fired horizontally
penetrates a thickness ‘s’ of a fixed plate of
mass M . Prove that if M 1is free to move,

. . M.
the thickness penetrated is 5

+m.
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(d)

A smooth sphere of mass m impinges
obliquely in a smooth fixed plane. Discuss
the motion after impact. (7+8)
Blevoowmi ewhgieter M erayd BHlenmujerer
S0 @emle) S GTEID SlqlDENETlSHE M ETELD
Blenmwjerer @Geawr(H giowersSmgl. M Barésalq L
Blaneouiley @mmsTed, GaT(H SHIMETHGD HlgieTe]
Ms
M+m
m  Qumeamentd CETET 6@ eULpeILPLILITET
Camermbd, e cupeupliLineT Hlaned sersdler CLoa
smleuns Gorgflpgl. Corss@l Y6 oiger
Qusssms elaul.
Or

Two equal spheres A, B are in a smooth
horizontal circular groove at opposite ends of
a diameter, A is projected along the groove
and at the end of time 7', impinges on B.
Show that the second impact will occur after

eTeu 16l miey .

} 2T ) ..
a further time — where e 1is the coefficient
e

of elasticity.

A particle 1s projected so as to clear two
walls, first of height a at a distance b from
the point of projection and the second of
height b at a distance a from the point of
projection. Show that the range on the

2 p b 4 b2

horizontal plane is @ tabtb and that the
a+bd

angle of projection exceeds tan™ 3. (6 +9)
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(b)

A, B eeamp @@ swowrer Camemmisdr e
aULpeULpLILITET el augel dan  Hleva
auflssL sHd @ L gHear  erdli el
peansailer fsdlemmer. A cuflssL b aufluns
o plefl il T Coyd Cgemilenr B —en
2T
e
@erL_Geuaflg@ler @rem_meugl Cuorsad Hla@pid

Coa  Corgfpg.

GTM  &MeL

TS (H&. QG e ererg) el @enraid.

@m @Qeanwuner seuisefler o Fflsdr o prlibg
QEea@Iomm 6 SIH6T rMWILBSDSI. (PFEd Hal
a @G 2 WHpeLWsTEe D erdlLaratiudledlmhs)
b <eE Osrmaeeied, @U@ Telg &eum
b i@ 2 wripeLwgnsea|b, erllaratiudedlmhs)
a 9@ Csmaaeigid 2 drarar. @QenL seTsslem
Bg gsefller oiss a’+ab+ b’ ETEum@Lb,
a+b
afGsmenTd tan™ 3 @ L iflswrans erara b
FT_(h&.

Discuss the motion of a particle sliding down
the outside of the arc of a smooth verticle
circle starting from rest at the highest point.

Find the law of force towards the pole under

which the curve r" =a"cosnf@ can be
described. 9+6)
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@uie Blepaulgieer e HIFHET 6uULpa(pLILITeT
Blevws&@ssmyearer eIl Lgdled igem  ellevadlem
Qeuefliypons  Ws o wrpwrer  Lereatluled mhbs
B(paelLme) i5gisafler @UiGssms s,

n

r* = a" cosnf erany cumerGCarH i ydenw
Crradlu @Quss ellensullarmed o erL_meang erefled

9igen cllens elSlenis sreanTs.

Or

A particle acted on by a central attractive

Ji

force pu® is projected with a velocity Y— at
a

b/ .
an angle of — with its initial distance ‘a’

from the centre of force. Show that the path

is the equiangular spiral r = ae™®.

If [, be the length of an imperfectly adjusted

seconds pendulum which gains n seconds

per hour and /, the length of one which loses

n secs/hour in the same place, show that the

true length of the seconds pendulum is
4Ll

h+b+2hl,
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Hu? gy epow LY eflensuden S BEmD Q@
glaer, ellensullen awWSHA MBS a  FITSSed

o

2 ater ep( Herafludledlmbgl VK SensCouss gL e
a

g aad Camanrgdled erdlwinGSmg. uTns

r=ae’? aed gm swCsrams smen eremm
ST (h&.

[, eerug geuprss sfQauwiu’( e wenfl
Crrsdler n ellarmgsamer dlswrsls GUmLD e
eflevmg eargelluden Beronselb, I, erarug G
@QLsded em el Cprsded n  ollarmgsamer
Qu&Eh. aglfluler Berorsea d @@MSEGD @

Ahl

b +2yb

efleurmig oargeSludien #flwime Berd
eTeuTm) SmeuTiql.

State and prove the perpendicular axes
theorem on moment of inertia.

Discuss the motion of a solid sphere rolls
down a perfectly rough inclined plane.

Beowws Hnous Hpaidar  dengsg i
Ceppsas el Hlapiss.
QarrQaTyliLmer (T Fmiey TS
2 (HLL (D Q@ Slegrio Camemgdlen
QusssHamar allounsss.

Or
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Find the moment of inertia of a solid sphere
about its diameter.

A solid homogeneous right circular cone of
height 2 and verticle angle 2a oscillates
about a horizontal axis through its vertex.
Find the length of simple equivalent
pendulum and its period.

5@ famo Ganersdar fowns Aois Hpea
9igen L FensLi CLIMmSSIE STems.

2 5818 Caranrd 2a wHmib 2 wirb A 2 e w Crir
Ul L Slaro gablL Sigen (panearuiladlmpg Hent
oL §dle oasr(hSmg erafld Fwomer  se
sargadlest Bemb HMILD M6 STV STeHTs.
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