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- Part III — Mathematics — Major
MECHANICS (STATICS AND DYNAMICS)

Max1mum 100 marks

"PART-A— (10 x 2 = 20) -
o . Answer ALL questions.
fenssafien Gamamar elfemw smgs.
State Paralleogram law of forces.

LI ,smgﬁsb ‘e.direm aﬁlm&ascrﬂm (Sgsg)mgmg
Sl

State three coplanar forces theorem. 7
2 gmiedlesr ng;@JLo 8o aﬂﬁa&mm 8’«\.@]83
State any two laws of friction.
ey - &unmaﬁlm Camemrid.
“Define angle of friction.

8 Qa;rr(b\&asuux'?L_ Hevsgafld Qm&@éwgﬁcﬁ

. amgu&m U._IIT&')QJ?

What are the components of veloc1ty along two

‘given d1rect1ons'7

NSSM 7

. 10.

11

g@ Qumper 96 m PosCasgfigd  30°
sremsdaib efelLGADG. LDPSED GBI Sres.

A partlcle is projected with a velocity of 9.6 m at
an angle 30°. Find the time of flight. ‘
euenywp - eaFm L eled “amplitude”.

Define “amplitude” of the oscillation,

e - FLsgieu Smly Sper.

Define — Moment of inertia. -

2 g sy Gamlumiiyemer sam.

- State the principle of conservation of linear

momentum. ‘ =
@wws Garerliumenguien p-r swauTh TGS,

.Write the p-r equation of the central orbit. -

PART B — (5 x 6= 30)
Answer ALL questions.
(ei) omfler Ceppsms sl Hlpeys.
State and prove Lami’s theorem.
: Or

(=) 8 m feraperer s FHd O 224 kg

EEI(PETET  FENLDEDLI Qmeutr, . Ggrafiey
F&AeTpant. SMLWTNE ROGUGSHES 2 8.
SigsTawide (whpaemy al) erafld @@mrr-
Ggrraﬂgum FHUBL PSS sTaTE.

- Two men carry a load of 224 kg wt. which
‘hangs from a light pole of length 8 m each
end of which rests on a shoulder of one of the
‘men The point from which the load is hung
in 2 m. nearer to one man than the other.
Whatis the pressure on each shoulder?

2 ' S.No. 4218 T



13.

(=)

(<)

12, (o) 9@ s ssdide B@enuns sisasho

o aror @@ QurmaienSy Qeudu@bGurg
Sigl FOHlOD DL UM JHITUS.

Discuss the equilibrium of a body on a rough

inclined plane under the force parallel to the
plane. :
‘ : . Or
fens P ez Qemy@empriLiner smUSmESD
qeoL  eeerg. oles  Q 2,6
Sen oL L OTerg) erasfled eTemL_
" PQ
\/ Q*Sec’A - p*
Gamaurid < Gtb. o
A weight can be supported on a rough
inclined plane by a force P acting along the
plane or by a force Q acting horizontally.

PQ

aran AepQ.  A-egmieien

‘Show that the weight is — , A-
: . ;stecﬂﬂ . p2

angle of friction.

a@@uﬁ@aﬂm Lneng Lyeuenamwi era Blep .

‘Show that the path of a projectile is a

‘parabola.

' Or R
@@ ehQumrmeier @mumenguiid BeriQuiiv
2 wifib h.h' @Gy - fansGausged

 apwnu@uurws aafléy R =4 hh’_‘ eTan

Hep9. R-eiss dan@ésuupererg.
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14.

-15.

-~

If h and A are the greatest heighté in the
two paths of a projectile with a given velocity
for a given range R, prove that R = 4hh" .

SHM @ @ uGuute x

GTeITLIg)

, x=‘acos«/;t grcmﬁ@ﬁ]. ‘ ,
- Show that the displacement in SHM is given

(<2)

()

- by x=acosJ71t.

Or

Md?

3

Quadyu &mar sbGulear Mlear wdiy

GTéu ﬁ@lﬁ].(za - 56mb)
Show that the MI of a thin uniform rod is

2 .
—]%C—z—; (2a — length) -

Syren  Gsmarid ﬁ\mévu.nretf Synen  seTHE

. Gurgib Curg gHUELD efrumal QLTTis.

Discuss the impact.of a smooth sphere on a

~ fixed smooth plane. -

(=)

- Or : ,
M. Qunafier  Gprrsayd QEmEsSTEaD

 odrer HeansGeusd  plevawimer yereflufell(mpa!

Art, u6*(A, p-orhed) aefld Siger umms
%+c=-§% eren ;51@13 (?4mn;6\cﬁ1)' | |
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The velocities - of a  particle along and
perpendicular to a radius vector from a fixed
origin are Ar’ and u6’, A, u— constants.

Show that the equation to the path of the

proiectile is -g— +c= —'lf-i- , c-Cohst_ant.
7' .

PART C—(Bx10= 50)

Answer ALL questlons choosing either (a) or (b).

16. (=)

Qaufamefle ﬁ@uuﬁm@a&&nm Ggsmmgmg gaf

- Boa.
State. and prove Vangnons theorem on
moments :

Or
a ﬁmq,oeﬂm Eymen s09 Q&rm@gsgj seufled
Qgmusel LiLGAPg.  Seupdd BHE
I perperer -aullpy swQuLer Gaambgierarg
wpapeer  saphld  darg  eaalld &b

T MM @@5@m®uw®§1 m;nggu_dw FHUGD

Garewrd 0 erafléd cos?@=1°-a’ 2/3a%  erem
Bemd. Gogib Syma Qmss a: 1 Lndlen
TOMV&GET UITeneu ? -

A uniform rod of length o, hangs against a

smooth vertical wall being supported by _

means of a string, of length [, tied to one end
of the rod, the other end of the string being
attached to a point in the wall. Show that the

‘rod can rest inclined to the wall at an angle

@ given by cos’ =1 -a®/3a>. What are the
limits of the ratio a@:l in order that
equilibrium may be possible? :

5 S.No. 4218 T

17.°

&)

qaﬁ]uﬁnuu ewwib 8 8. i uHHE! g_u.nugﬁa)

20 b, fBergpeter geluler erewr. 60 kg

gL O Camawrd  Qemi@sg  seufe
qmu@gguﬁmg “e_griieden '@ama;Lb 3 erafléd

140 kg erenL o.drer wefgar gefle sRlwumoed
e sflew seLaughHE, Haﬁlein LS TELY: TN

BT,

‘A ladder 20.m long w;th its centre of gravity
- 8 m up from the bottom,

rests an angle of 6 to the ground against a
smooth vert1cal wall. The coefficient of -

" friction is —2-. Find the least value of  which

will be ‘enable a man weighing 140 kg to
reach the top without the ladder slipping.

r
Qerr@enyliurer a_efra‘FL._,r_i)m Csmerg eifr o arGér
Frren  sbQwreng  @uia| ;ﬂmw
gwflenaulgiérerg. Camenrgdem mmugrés]a) &4

gHUGsgd  Csrewd 22  wHpd  eqrUe

Gamemrid A eTeutléd Swurerg
e bl LggiL e THLGSSID Gasrramm
g2 '
- A : :
[cos2 arcosta| o fod.

A uniform rod rests in limiting equilibrium
within a rough hallow sphere. If the rod
subtends an angle 2a at the centre of the
sphere and if A -is the angle of friction, show
that the inclination of the rod to the
horizontal is tan"{———-zs—u-l—j—“—z—]

~ cos” @ +cos“ A

6  S.No.4218T
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(ai)

R.rapth

@\ ,@mmru.;rrm &é.masevﬂsh o sfsaner
e ITUpgl Qedguony G Lubg aPLLGEDE.

W Faur Q ewirepw §m§¢]s&@$§; b

Qeroealld oeterg. @yemimtesg s b
sosddmps  a  Osreaelgibd
e drargl.  UpSer umes - @(h  FaulEEREGD
Cprgpprar  gagdd  gewoud  aeflld
e ggorsdd - upfler  &fs  srans.

erflGamenTib tan™ 3mufaﬁ1|_ SiFEoTETg 6rev

Bepd.

A partlcle is pro;ected S0 as to glaze the tops L
“of two parallel walls, the first of height ‘a’ at

a distance b from the point of projection and -

the second of height b at a distance ‘@’ from

the point of projection. If the path of particle

‘lies in a plane perpendicular to both the

walls, find the range on the horizontal plane

and show that the angle.of projection exceeds -
tan™ 3.

Or

smiey  pengde Q@Qun@aﬂm oSés  sreans.

Gogib smigagded  Qmpg aPQumpe
Q&Gin,mem_u_gm Ba06L gryid ENGHTS.

Find the range as an inclined plane. Also

find the greatest distance of the pro;ectﬂe
from the mchned plane.

7T S.No. 4218 T

19.

20.

(<31)

B Qéfﬂﬂ@jﬁsg é\ms&aﬂc&r @@ SHMm

. G&n&;was ETRNS.

,‘Fmd the composition? of two SHM of the
same period in two perpendicular directions.

Or
ﬁmmuug@ﬁj@ eq#e#a;ewcrr' Quirpigg MI snems.

" Find the MI of umform elhptxc lamina about
. the axes. @ :

()

C ()

8w m;pmgpuurrsw (Besrrmvfuasm Gasrravrggu_m
G’Lorrg]w Gungy ghu@LL s&d Py &es.

Fmd the loss of KE due to the obhque 1mpact

of two smooth spheres, . ° -
Or

W - Ga;rrmgséleu mmesa;@a;@ FLOGTLIT epL

sGEA. ‘ ,

Derive the differential equation of central

" orbit.
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