OCTOBER 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. What is the resultant of two velocities u, v along
the same line and in the same direction?

a0y CrrsCamiigd @Cr dasuilds Qm&EEh u, U eremm
HensCousmisafien cllanere s HansCousbd ereme?

2. The line OP turns through two right angles in one
second, what is the angular velocity of P?
OP erenm CriigGar® @ QemCarambisamar &b mlerme

P-cn Caranrg HlangCeusid ereven?

3. What 1is the Simple Harmonic period of

x=acoswt+bsinwt?

x=acoswt+bsinwt  eem sToralu  Efeme

@Qusssdlern Hre el L Cleimen?



10.

What is the acceleration of Transverse component?
GN&E Savgulled WpHEESSH 6 Fam cTemen?

What is Impulsive force?

SOTSHITEHE Hlend cuen .

What is the horizontal range of a projectile?

e erdlCummaiien SlenL GBHESLD eremen?

What is the velocity of central orbit?

@@ enwwellansls Lranguild fHansCeusbd eremer?

. du .
What is the value of 20 at an apse point?
< L6 Lerarfludled 90 - 61 LoFILIL eTeven?
Define Moment of inertia.

Blenawog SHmLiSmen euenrumi.

What is meant by angular momentum of a rigid
body?

&L 1gMi&s Qummefler slped 2 BFLD GTETLIZ) 6T6men?
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11.

()

(b)

SECTION B — (5 x 16 = 80 marks)
Answer ALL questions.
Each question carries 16 marks.

Find the angular velocity of a particle

moving along a circle with uniform speed.

A ship is sailing due west and the apparent
direction of the wind is from the north. If the
wind 1s known to be blowing from a point 30°
east of north, show that its velocity is double
that of the ship.

e@m el Lsdar uflf aufCw g gisdr Ermer
CeussgiLem  Ba@moramme, e  Camams
HeansCousdams SranTs.

Cop@d dSHogow Coredls Cadeybd e
sliumell QummISE sTHM el &GS SHengulemm
aumeusns  Corammidngl. e UL SpsEEs
Havguder 30° Csremgdled sTHm eIFeUSTS
SANWLLGS g erafled srpdlen Cousd sLiLedler
Gouaggans s CLimed @) LOLBIE, eTann) Hlmies.

Or
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(©

()

(b)

The speed of a train increases at a constant
rate ‘a’ from O to V, and then remains
constant for an interval and finally decreases
to O at a constant rate [. If [ be the total
distance described, prove that the total time
occupied is 1 +K(l +lj .
V 2\la B

@m Osrr  eamguier Ceusd  pgedled
O-caflpiag V eueny a eranapd wrdledl eissdled
odlafadng; Yer Garers CrrsdneE iser
Ceusd wrPldwnseyereng; @mluler [ ereraid
orhledl  aigsHed O-5G& Gandng. oudmy
Qurssb GQgerm gmb | erafld, Qwrss Lwewtd

1 Vil 1
Qsuig G N —+—| —4+— Q.
FuS (I'I_’)IJ'LD ( J GI'GDT(I'_F)](ﬁ

Derive Simple Harmonic Equation.

stomailu  SMens  Quissslen s epL

STETS.

Or

Two bodies of masses M and M' are
attached to the lower end of an elastic string

whose upper end is fixed and hang at rest;
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M' falls off. Show that the distance of
M from the upper end of the string at time ¢

1s (a+b+c)cos\/%t, where a 1is the

unstrected length of the string, and b and c
are the distances by which it would be
stretched when supporting M and M’
respectively.

BleasEssmss CQsmm@d @ Wefludyamw
suidlmler G penar e Hlanewimer LaraflujLer
Qaemssliul(Hdtergl. ST S (PEOETLLET
M, M Qunmemenowjerer @ CummeTger
Qearsslul(h  @ue] Haeuld Cemmhdls
Q& meuTiq (H& Sl emmen. @uUQuTps) Qummer
M' £Gy eflpia a9 Spgl. sulHiler Guiduimer
Berd a, b, ¢ eranuer wpeopGu M, M' <yduw
Qumrpemenosear sulpdled Csmries el LiLmHib
Gurg  gpupdean Bldserm@gn. M ECyp
Mpns e ¢t Coursdled sulpbler G

wpevaruiledmbg M-em b (a+b+c)cos\/%t
erem Sm_(hs.
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(a)

(b)

©

(d)

A shot of mass m penetrates a thickness ¢ of
a fixed plate of mass M. If M were free to
move and the resistance supposed to be
uniform show that the thickness penetrated
Mt
M+m’

1S

Derive the direct impact of two smooth
spheres.

m  Qumemewbwedrer @  Gar®h M
QuirBeTaLETeT @6 S5 1960 I R0EHDGS
SlneggE QFOHDG. SHLTENF STTTETONG BSTSH
FqUISTHD,  Fmem  seoLwer(h  LeTand

FlqWISTEAD @QHHSTER Ger(h FIeneTdHssdnlq Ll

DLOLD U tm ererm &mi(p.
Crrg Corgass Wer dummersaflar @Qusssms

ellend@s.

Or

Show that the path of a projectile is a
parabola.

Show that, for a given velocity of projection
the maximum range down an inclined plane
of inclination & bears to the maximum
ranger up the inclined plane the ratio
l+sinag : 1-sina.
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14.

(a)

(b)

ermGumpetlen LTeng e (h LITEUGHETEY GTGIT &T6HTs.

sTULL(Heter e SHlansCGeussdn@ a smieyenL i
@@ smigasder Spps BLCQL eiFssHED,
Epwps BUAU@® eiFssElaCuujerer s

1+sing : 1-sina eren &rl’_(hs.

A particle C of mass m 1s attached by strings
CA, CB to two fixed points A, B in the same
vertical line, A being above B; and the whole
rotates about AB with angular velocity ‘w’
show that in order that the strings may be
g

stretched w? > )
bcos A

Derive Pedal equation of the central orbit.

m Qummearenowjeter C erananid gser CA, CB
aergid sulmsefler epod @Cr HlamwsEssis
Casmiigayerer A, B erengyd  Hleneowmen
Yerafls@EpLer @enemssliul(heTerg. A-wnag)
B-g@ CuoCe 2_cmeng). AB-anwi oj§&mss Csment(h
2SgsEpD sUnsEpn ‘W Coram Coussdlen
&HmiFleTmen. sudlm) cllenmLiLmsud (més
g
bcos A

GeuamrHomuder w? > oTeUd SML_(HS.

(=) enww ellensls Lmengudler LMsE FLETLM(H STeuTs.

Or
7 U/ID 4708/PAH



(©

(d)

A particle moves in an ellipse under a force
which 1s always directed towards its focus.
Find the law of force the velocity at any point
of the path and its periodic time.

A particle moves with a central acceleration
equal to u + (distance)’ and is projected
from an apse at a distance a with a velocity

equal to ‘n’ times that which would be

acquired in falling from infinity. Show that

the other apsidal distance is -
n” -1

@M G&T @ Bareul Ll LTSl iGen

GHWLSMS Crmad Guw erliQum(pgDd

QeweuBdlern om clensulen Ep BamE MG

eng  eidl, HawgGousd, smoeul L CHyD

< FWeUHED HTEHTs.

@ GIGET (gﬂlfnbf GTEID  enuwl  (P(HESSSIL6T
BEGEDg. 218 sps Pl Bbg ollWwhsmed eraman
HemsCaussangt  CumGor  oest  Cumed
n LLEGS HasCoussgil6n a SITSSe6Ter e
sellwgdled @ mnhg erMwliL®dEng. LTamsudler

. . . a .
()55 HelwWSFTD \/2—1 eremm) Hlmiey 5.
n? -
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15.

(a)
(b)

(©

(d)

State and prove the theorem of parallel axes.

A uniform rod of length 2a can turn freely
about one end. If it is let fall from a
horizontal position, show that its angular

. . . .. 13
velocity when it is first vertical is 2_g .

a
Qevamuiss Ceposms ar(psl Hniays.
2a Berqperer e Fymar Csmed Sigenm  e(h
pearewls  undls  sTITeTONSS  Sl(HOUS
SalqLISTE DMDBHGHIGTETE. ASE (PFHED FHLENEU
Blened@ssmsell(he@EL CuTgl g spa Ceusid

1’3_g eTerml ST (H&.
2a

Or

Show that the moment of a uniform
triangular lamina of mass M about a line
through one vertex of the lamina 1is

%(,32 + By +y?) if the distances of the line
from the other two vertices are S and y.

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
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(@) M Qummearenujerer e (P&CHTEMTS S _Iq 60

@ 288 awPCu eammuiu@n gCseaGnmm
CrCasmligdmbg gemaru @@ o &élsaflen
gmmser B,y  eafled  HCasmiemL i up
WP&CamenTs e Blanaio SIGNEE e

%(/ﬂ + By+ ) aon Bipiays.

2l ferapd M Quiperenowjarer AB  eretmgyd
ew;  Smmewr  Gemelewr  wpever  B-uded
m erangd GQurpemeny @enarasliLL (HeTerg).
@QsLsr@durearg A aulGu Qsbebd e Han
SFangs LpM eagrhidngl. @ Hn emaeier

Cmiy 471 M GTGUT &TGHTS;.
3(M+2m)g
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