MAY 2011 U/ID 4708/PAH

Time : Three hours Maximum : 100 marks
SECTION A — (10 x 2 = 20 marks)
Answer ALL questions.

Each question carries 2 marks.

1. Define displacement.

@@L Quuirés cuenruimy.
2. Define uniform speed.

&rmen Gousid cuanrwimy.
3. Define terminal velocity.

@ng HeagGousid cuenyuim.
4, Define Impulsive force.

SOTSHFHTEHE Hlend cuen .
5.  Define trajectory.

THGUTHET LITeng euenFuwimI.



10.

11.

Define areal velocity.

urluere| Geusd euenruimi.

Define angular momentum.

&LPED 2_hGLD GUETWIM).

Define central orbit.

W ellengll LIMeng cUenTLIm).

Define simple equivalent pendulum.
SN FFLD 2e1F60l GUENTWIMI.

State the perpendicular axes theorem on
momentum of inertia.

BHevaws fouudpassrer tetigsssss Cappsoms
T(PSI.
SECTION B — (5 x 16 = 80 marks)
Answer ALL questions.
Each question carries 16 marks.

(a) A steamer is travelling due east at the rate
of u Km/h. A second steamer is travelling at
2 u Km/h in a direction € north of east and
appears to be travelling north east to a
passenger on the first steamer. Prove that

6=1/2sin™ (3/4).
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(b)

(©
(d)

To a man walking along a level road at
5 km/h the train appears to be beating into
his face at 8 km/h at an angle 60° with the
vertical. Find the true direction and velocity
of the rain.

Brrell  sLuQererm  Hps@s  Haos  Corsd
u §.5/weafl Cousgder Qaemy Carammig (HadHng).
wHCpmm Brrels sliLd oL HpsEs Hasule
6 Garews griefle 2u .5/ wafl GCoussde
Qaerm  Csmearrigm&HDG. wWpHe LU (HHS)
UMT&E@GD @@ alsaisE @reawLrelg LU
L Slp&EES lenaudled QFemm)
Qararg HrusTES Camemdlemme

6=1/2sin"'(3/4) erenm Bmieys.

@@ wallgar 5 &.0/wafl Coussdd smenauia
BLbg Cearn Qsmearrgms@n Curg euanss
wparypd  Hlaoesgsgear 60°smield e
8 dl.b5/wefll Ceussdlad CLig Qameary(Hbss
erafled enpuden o arenowiner Slens LHMID Heans
Coussmss HTems.

Or

State Newton’s law of motion.

Find the power of the pump which lifts
3000 litres of water per minute from a well
10 meters deep and projects it with a
velocity of 16 m/sec [1 litre water is of mass
1 kg].
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12.

(a)

(b)

Bluyl L aflen @ uissalgsamer er(pgis.

Bl gHm@ 3000 i Beoy 10 Sl
Spuperar  Harpdladimpbg 16 B/efeanmg
CeussgiLen  GelalCupnagaigpw  CQumuden
Smenerrs smeuTs.

[1 e =1 fCawndlymb Hlenp].

A particle falls under gravity (assumed
constant) in a medium whose resistance
varies as the square of the velocity; discuss
the motion.

The displacement of a particle moving along
a straight line is given by x=acosnt+bsinnt .

Show that the motion is simple harmonic

with amplitude va®+b* and period 2n .

n

@@ gisar yeluimiiGer S1p e sl 2o a5l

allpSmg. 61L& |6 SEL_UITETG)
HeamsCougsdlen cuTsssHDCsHL  IMGETID,
glsaflen Qusssams alleuflssa,ib.

e CrrCsmiger 58 e gisafler @)L LGLIWTFS
x=acosnt+bsinnt erena)d FOGTLITL Iq 6T EHEOLD
GO LnGElemmg. 9IS FHeT grwreflw
EenguLer QuBiGHamOsanid, Sisar eigs

/ L2 .
a®+b* | SimealETad —— eTamib SM_(Hs.
n

Or
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(©

(d)

An elastic string of natural length [ has one
extemity fixed at a point 0 and the other
attached to a heavy particle of mass ‘m’.
When m is in equilibrium, the total length of
the string is 1, show that if the particle is
dropped from rest at 0, will come to

instantaneous rests at a depth /[7 —I* below
the equilibrium position.

Two bodies of masses M and M' are
attached to the lower end of an elastic string
whose upper end is fixed and hangs at rest.
M' falls off, show that the distance of M
from the upper end of the string at time ¢ is

a+b+c cos[\/% t} where a is the

unstrengthed length of the string and b and
¢ are the distances by which it would be
stretched when supporting M and M'
respectively.

I @Quéurear Berwperw e WSaflwdyamw
sulmmler e (panem e Hlenevuwimen LjeTeru|L_ e
@ enamssliLl(HeTergl. g6 mi(panatuiied e(m
& slLULl(Hetergl. 5o Hlaneulled sulineam 7,
BergHh@ B L& iq LISTEE HO60GT 6TenL W 6TeTg).
O-efled  quiay Hlavewulalimbs s  SCp
CGum_til ey  soBleneos  Leratludledmmbs)
JE - yppsdéd 56 sar Cpr @uield®més
Qwerm &TL(HS.
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13.

()

()

(b)

Boasgsstss Csmh@b @ WeallwdyemLw
sullmmler Coad (panem e Hlenavwimen Ljeeru|L_em
Qaemssiiul_(Hdrearg. sar SCL (pevETLL 6T
M., M Blenmueer @ Qur(meTaser
@aarssliul(h  @ue) Hoould Csrmhdls
QarearrigmaSlermer. @UGCurupg Curmer M
ECp el(phg aNDHmgl sulner @uieoLimar Berid
a; b , c eewer weopCu M, M <ydu
Qumpeamenwsdr sulnPled  GgrmselliL@Hm
Gurg egpu@deam B Asamgon. M SCp
eflpns e ¢t Crrsder  suldpiler  Coe
penaTuiled (mbs) M @\eor ST

a+b+c COSL\/% tJ eremmy Sr(Hs.

Show that the path of a projectile i1s a
parabola.

If v, and v, be the velocities of a projectile at

the ends of a focal chord of its path and u is
the wvelocity at the vertex prove that
1 1 1

St e 5
vy U, U
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(<)

(=)

(©)

(d)

ol Qum@peflen LITENS 6 LITEUEMETE] G6T6mTd:
ST

@ @&eSlwi mewtl 6ot cfleflibLysafien (T
ardClummeflen ellengeys SHpenser v, ,v, eTaila®,
o2 &8l  ogar  edlegeys Smer u @il
1 1

L1
— t— =— ae Hlmieys.
vy Uy U

Or

A gun of mass M fires a shell of mass m,

the elevation of the gun being a. If the gun
can rewill freely in the horizontal direction,
show that the angle 8 which the path of the
shell initially makes with the horizontal is

given by the equation tané :(1 +%jtana' .

A shell of mass M 1s moving with velocity
V. An internal explosion generates an
energy E and breaks the shell in two
positions whose masses are in the ratio
m,:m, . The fragments continue to move in
the original line of motion of the shell. Show

2m,E

that their velocities are V+ and
m; M
V4 2m,E .
my M
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14.

(@) SHeoLssasde eualdimsen M Hamujerer

(a)

@ guursdulelmbg m  QuUTmaTEnLOU|ETeT
@anh eam Qelalluu@®dpg. guLTESS G
HeanL_ssarsg) a Garewrd  smlelladl(ma&Sng).
S ssarsgian 6 Carand smieiled gliunsdls

@ar(h gliumsHuladmbg Qeuaflliu@Spbgete,

tan¢9=(1 +%jtana' erarm ST (Hs.

M Qunmemreniow|erer ¢ Gar(H V erenayild
SensCouss gL e Bamhgl Camarq (hssng. K
eTEILD ADHMIL6T Gar(h Cellgsg m,:m,
erameniLd eldlgSSled ClLmmamenD&Hem e
Qararr(Heter @ giewmHsarmsl Garhs), @)
SlaT(HN&EHLD (WPpHIIWL @ uiss CrTCsmig e
CuGaGu Cgm g ClFadlemmenr. jemmnler

2m, E
HavsGausiser V+ |22y |2
my M my M

ererm S (h&.

A pendulum which beats seconds at the
surface of the earth loses 10 seconds in
24 hours. When taken to the summit of a
hill. Find the height of the hill, taking the
radius of the earth to be 6400 km.
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(b)

A particle moves with a central acceleration
which varies inversely as the cube of the
distance ; if it be projected from an apse at a
distance ‘a’ from the origin with a velocity
which is ¥2 times the velocity for a circle of
radius ‘a’. Show that the its path 1is

e
rcos—==a.

V2

gllufler Gupurlied elemmy oorgellwimse|erer
@M oaFedl @@ Gemder 2 FHE@E Oarar()
Qeeoetiul L . CGurg 24 weafl Corsde 10
eflenmgsener @&Slngl. Lbluler ey 6400
HCarm S Lsdr erend Csmenm(h @eanhlen 2 wifb

HTETS.

penaTuled (mHs gl aflem SsSenienLw
eLpeirm (D&l et SOOSL M s5HHCamL
ormu@dlerm eww  (WPHSSSSHIL T @  FHIFHET
peBIDg.  woeddnbg a girsdeierer
@eNuSHNBbg 2 eyuerar @b el L gdlen
Bg shmeusnH@s Cosmauwmear CousdamsiGLITD
\/§ LDL_TBI(G) @@JSS'&,@I_GBT 215 erdlwiulLmed,

Lmengudlem FLoecoTLIm(h rcos%qz cranml ST (Hs.

Or
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©
(d)

(a)

(b)

Find the pedal equation of the central orbit.

Show that the path of a point P which
possesses two constant velocities © and
v, the first of which is in a fixed direction
and the second of which is perpendicular to
the radius OP drawn from a fixed point O, is
an conic whose focus is 0 and whose

eccentricity 1s —.
v

W (p&dlan GLIL 6 FaTUT() STems.

@ Haveowrar Savswib, 0 ererayid Hlanewimer
yaratl  aullGuw  euenrwliu@®b  %errs  Havgud
OP-5@& Cesm@sgs Hosullgib wpapCu uw, u
cranenild @ LIPS HensGousmisamend GlgEmearT
P arenanid gisaflan Limeng O -8 @edllwibnsey i,

—&. W ausHSWNse|D CSTaTL b bl
v

eUEMETE 6TaTM ST (h&.

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

Find the movement of inertia of a hollow
sphere about its diameter.
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(d)

Bleoowwng  Splys — Speflenr  Qeanamwgss
Coppgeos el Hlmiss.

@@ odefipp Casrersdear Hlevwws Hmis
Spever ger @ NlLSms  QUTBHSSHS

SITGHTS.
Or

A heavy uniform rod AB of length 2 / and
mass M has a mass m attached to it at B.
The whole oscillates freely about a horizontal
axis through A. Show that the time of a
small oscillation is 477, M .
3+(M+2m)g

A circular disc of radius 5 cm. Weighing
100 grams is rotating about a tangent at the
rate of 6 turns per second. Find the frictional
couple which will bring it to rest in one
minutes.

2 1 Berpd M Qunpeamenowjarer AB eresanid
e frrar Csmedlenr pener B uléd m eremenib
QuTmeRTEnLd GlanemsasiILL(HeTerg).
@sQsr@durearg AaufCu Cgwaid g e
SiFmslLn sasrhHng. @M Sn mevalen
(M +3m)1

Coywn 47T | ————
Py 271 3+(M+2m)g

eTeml ST (H&.
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(F) 5 GBS, yeoquyd 100 Symbd erenLwjuperer e(m
Ul Lgzs0  om  CsmhCsmieally  umb
Memg @ 6 spméser eigb &HOIFDS ereied.
s @m HBlLsHD @uie|sEs Gamar(Heurs
Falg Wl 2 TTUGYEF HLPQOlenand: &Teims.
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