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Part III — Mathematlcs —_ MaJor

DYNAMICS

SECTION A — (10 x 2 = 20)
Answer ALL q,ﬁéstions.

Garenr eflenyeygSlmetr Guaﬁuq_@j_.

Define angular velocity.

wrpib WPhH&sh euemTug).

Define variable ‘acceleration.

FMUgeTSS bt Gasrrsm;a»g cuenwl g}

~ Define the angle of prOJectlon ofa prOJect11e.

UG Gedler G;w;;ﬁ;basnm STIRTRISEN6TE 5rras’vras.'"-

Derive the expression for time of flight.

16 SCCMM 14

Maximum : 75 marks

10.

11.

@QL’_I_suﬂsisr'urﬁG&rrgmm ferw erpgis.

* Write down Newton’s experimental law.

Gunrgienss Ga;r'n'_qaném euanTwIm. -

Define line of impact:.

gafl arged euanyuml.

' Define simple pendulum.

eraflw Eflens QuisasHen mmasa@a;@.g &LoenTurrL_Lq_mm
TPEIS.

‘Write down the d1fferent1al equatmn of a S.H.M.

W sl ILTmSmw U L.

Define central orbit.

@ gjaserﬂa'rr quuq fewsGeusgdlamar QU@L

‘Deﬁne areal velocity of a particle.

- SECTION B — (5 x 5 = 25)

" Answer ALL .questions,'choosing' either (a) or (b).

‘Vv(;gq) Ceusmsaflar wpa&Gamenr ;ﬁ]uﬁ]ﬁmu ;ﬂ@ms.

State and prove Triangle of velocities.

Or
(<) & @@5&0 @gS]uq UMTS.

Descnbe relative acceleratmn
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R(H crfrﬁ]@urr@é)ﬂabr SfsLLs o LD e

’é]nglgm oisfldy prandled @ uMsL eafle,

SIBEr eiiGamamnid  45° 2" [OIGEIG) Greo'ra;'

&1 (.

If the greaté‘ét'height'attained by a projectile

is one quarter of its range on the horizontal

plane, show that the angle of proje'c'tion is
45°. '
, Or
@@ sisafar upsEL Gpyd T, ferLor L efés
R wppb  ahHCGarewsrd  a erafled
gT? -—2Rtana eTe ﬁguauas

Prove that. the relatmn gT2 = 2R tana,

where T is the time of the flight, R is the
horizontal range and « be the angle of

projection of a particle projected from the

ground.
8w suggéJggL'JunGur Gsramusefler Gpir Gurgame
QPpTTS.

Discuss the direct 1mpact of two smooth
spheres ‘

or |
3 SNo.3755T

,'g(l.—e)

. travelled by it is

() @ upsTers mgpmgpuﬁ'nm)eﬁml_ggmgﬁsh Ss1

S gsarsgiar  aCaramgfd V  sjerey
Casgded alsiL@dpg. e aarug BLAsQaq

. el upgrang oo LLE Bepid Qg

LDEED Gg,um 2Vsina: .. eraTeyld. SLILIGS]
gl-e) S

. 2 .
Sl Lgfld sLps Qsmereey Y sin2g

g1-e)
arare|b Sri(hs. .

A ball is thrown a point on a smooth

‘horizontal ground with-a speed V at an angle

a to the horizon. If e be the coefficient of

_ restitution, show that the total time for
‘which the ball rebounds on the ground is

2V si e .
Zr8ma and the ‘hor1zonta1 -distance

V sin 2a

gll-e)

@ @asmrrmgj aaflu EMens @uasa@ﬁaﬂ@e;gm
Gurg.  ewwd  yearefululed mpe S

TOMDMIL DL CUSH (G 6T SOS50S5 ey
aflarmgufed Glefemp giymser apepGu  x;,x,

whmd - x5 . erafléd Sy - Gprb

27 Grar ;ﬂ aé‘
-1 (xl +x3 ] mja-l '
cos | -8
2%, ’
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" oscillation is
co '1(

(<2b)

" A particle is moving with S.H.M. and while

making an oscillation from one extreme
position to the other, its distances from the

‘centre of oscillation at'3 consecutive seconds
are x;,x, and x;. Prove that the period of

2r

X, + % ) )
2:)c2

Or

@ HeeT @@ Gmn’r&@asm_qsur Q_I%QUJTTGS
gumgm Gurg  siger @ uQuuirss

x=acoswt+6sinwt yGOwalldr Bz

‘Qusshd eeflw Efens @ums&b erer Flmies.

If the d18placement of a -moving po1nt at any
time to be given by an equation of the form
x =acoswt+6sinwt, show that the motion
is a simple harmonic motion.

FCamems &@mmuﬂm Guremit ELDGBTLI[TL.QDL_

© SITEHTS.

(<)

. '&mmun@

Obtain the polar equatlon to the equlangular
- spiral.

Orv

e  Hoowurar dawl
gsallen oy LHYD GUEGEE®S

papGu ar? opmib 16?, @i u wHpId A
< duma Lorr,rﬁaﬂunas B@m&EE@D. UTmgsETar

- + C=
@ °C Grscrugj Lorr,nS\oﬂ .
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'16.

17.

The velocities of a particle along - énd -
perpendicular to a radius vector from a fixed

origin are Ar? and u6* where A and u are
constants. Show that the equation to the -

path of the barticle is —/;;+ C =-é’l;1; where C
is a constant.
SECTION € — (3 x 10= 30)
Answer any THREE questlons

ﬁurrm Gmagﬁm a.n_l__gsglasr gl Qewdu@b @@
gisaflen Garam Hans Caussms sras. v

- Derive the angular Velomty of a particle moving
- along a circle with uniform speed.

aiss yareflWlSmpg ‘@’ aarp FrsHed QeriEss
saur @mEGrler aiFs qdrﬁﬂu.‘ﬂeﬂ@;sg erlwic
™) Qurr@m seupMerr 158 BiepLLb. LBUG]u@ o wiyh
v ga?

2g - 20
ﬁm&(ﬁmsm

eTeur .gﬂgumes. Qi@ v eetug e

Show that the greatest helght which a part1cle
with initial velocity v can reach on a vertical wall
at a distance ‘a’ from the point of projection is
v _ga R

28 2%

6  S.No.3755 T




18.

19.

20.

i

em gisar Haowmer éuq.mnmgﬁcb h eurse
Qops  Awdpg. ‘e’ earug wyyenoliber
GNoTE QpsTed, gsdar wer elafissuurL
2 R ; . .
STPLD hGLez'] eanr snas. Ggibd aHESLLLL.
l1-e?) ~ o
@@ Cprapd ;_"'_2 % TATEYLD STETS.
. -e :

A particle falls from a height A upon a fixed
horizontal plane. If ‘e’ be the coefficient - of
restitution, show that the whole distance
described before the particle has finished

. : 2
rebounding is h(i“g)

. Show also that the whole

time taken is ¢ —2-}}-
, l-eV g

wesgmss Qsram. @m  Sleve  Qussiisailern
@arey Wb @ Fflos Qussn aar Hpes.

%@ Gmr‘rés Gamiiged ‘@u.lrs'.;asésamq.u_l Cr siowa

Prove that the composition of two simple harmonic

" motions of the same period in the same straight

line is also a simple harmonic motion.

eow dlesiileo Qeudu@b @f gsalar Ltmgmw
Gureomt sweETLIT Ig.6) HTams. o

Obtain the Hifferential ecjuation of a central orbit
in polar coordinates.
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