MATHEMATICS

Paper - III : Mechanics
Time Allowed :- Three Hours Magimum Marks : 100
oy d | Part-A (Compulsory) [Marks: 10]
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Write kifids of friction. T§oT @ Yed fTfRe |

Write the principle of virtual work of system of coplanar forces
acting on'a particle. 5 BT IR forardirer R ger-Frer D ﬁﬂ’
pieqa ol Rigra Ry

Write the parametric equations of the catenary.

HRTA D wrEe AR TR |

If a particle moves in'a‘circular path, then write its radial and trans-
versal accé€leration.

Tq B AOE TS ¥ T O SHS SR TE oy wROT i |
Writé the-equation of motion of a particle falling under gravity of
YA D BT B A IR el ot oY Y BT wHROT el |
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A particle of mass m falls under gravity through a medium whose
résistance varies as the square of velocity v. Write the equation of

motion. m FEHH T T HUT TREIHHT & S TR AIEIH 7 FBY

(h)
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| '?ﬂimﬁﬁam

firar % Rt R 7 v @ IR ¥ | Ry 1 i fafed |
Define an Apse. &1 B uR=If B |
Write the Pedal form of central orbit. |

s T P gied vy AR
Write Kepler's third law of planetary motion.
T8 R ¥ DU BT e i ferRed |
Write Newton's experimental law of impact.
a}gﬂ ST YA eee faw fafed |
Part - B (Compulsory)

AT — 9 (3frar))

A rope of length 21 meters is usspended from two points at the same

level and the lowest point of the rope/isdmeter below the point of
suspension. Show that the horizostal eemponent of the tension is

£ -b? '
lv.(_z_b_—)- , w being the weight of the rope per meter of its length.

T 21 WeX W WH-E A d A gl | TeH §3 & 9
&1 P g wearLar Rrgall 9 b AicY - 81 g dfR &

2 _p2
ME5") et s e ot st

A particledescribes the curve r = ae® with constant angular veloc-
ity» Show that its radial acceleration is zero and transverse accelera-
tion varies as its distance from the pole.

T BV TFIFDIOD AT 7= ae’ H T/ ST ¢ | IR $701 DG A7

Wﬁ?ﬁﬁl@ﬁmﬁsmaﬁuww%m 3T WRYT
TS g9 9 g D FGURT ¥

A horizontal shelf is moved up and down w1th SHM of peiod '/z

second. What is the greatest amplitude admissible in order that book
placed on the shelf may not be jerked off.

TP AR ged 1/2 ADvs AEaHIE 9l SHM ¥ Heatew fem 3
mmﬁlmmmaﬁzﬁmmﬁww@g@aﬁé
URIF 421 T9D G ¥ T 6O |

A particle is moving on a smooth curve and its velocity varies as the
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arcual distance from the highest point. Prove that the curve is a

Cycloid. T o TR B I B R 9% 1) TeraT S al]

ST I e Rreg & W g0 S wed R | g SR
9% TS 9% §|

. / :
A particle describes the curve —= 1 + e cos@under s central force

Where pole is the centre of force. Find the law of the force.

I Q <r
TP BT 95 ~ =l+ecosd H B 9 & A T AT, g ©

3 99 o ¥ | 99 Fow s SRR
| Part-C (FT-)
Unit-I (SH1E-1)
A uniform rectangular board, whose sides are 2% and 2b, rests in
limiting equilibrium in contact, with two'rough pegs in-the same
horizontal line at a distance d apart. Show-that the inclination & of
- the side 2a to the horizontal is given.by the following equation,
- Where Ais the angle of friction«
2a A1 2b JNSHT A THHAA SR A Ao T R d gh we
R 2 wa G w AFr e 3 ¥ 1 vkl SIRE ol
21 RS A FIEH P e ¥y A, W 2w Por
dcosACos (A +20)=acosd - bsing .
(b) A square lamigarests with its plane perpendicular to a smooth wall,
- one comer being attached to a point in the wall by a fine string of
length equal (G'the side of the square. Find the positions of eqpilib-
rium and-show that it is stable.
TP 97! Jeel BT T U el SR & o ¥ 1 1 o1 U B sud
gl TAH THEE B SN W AR ¥ v Rg Ay wgem &
L Reftsma S Tar weRia D 5 avger o ¥
8. (@~ A rhombus is formed of rods each of weight W and lenglh‘l with
smooth joints. It rests symmetrically with its two uper sides in con-
tact with two smooth pegs at the same level and at a distance 2a
apart. A weight W' is hung at the lowest point. If the sides of the
rhombus make an angle 6 with the vertical, prove that:
R ol I B BT Tb FRAGHS IR el & R v o< &1
AR W SR oI 1% 198 FHAT: $6 YO Y o § b g $
31 <1 ol v & "R K Rery & Rl Sfedl @& w@ 3 <&, 2
Rt @ €9 FI gl 2% 1 TF AR W AT Rieg TR e wmrE |

7. (@
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®

IR A B GO HEER A D 6 TN Y D Rig By,

sin® O a(4¥ + H'::)

(AW +217")
A uniform string of weight W is suspended from two points at the
same level and a weight W' is attached at’the lowest point. If & and
B be the inclinations to the horizontal of the tangents at the hi ghest
and the lowest points, prove that :

W AR I THeH T W W S 2 ool & ey e g i,
s e g w e IR W' T ¥ ¥ 1A Segg e g
W W YE) 3w S gom B o awﬁ‘é,ﬁﬁg_mﬁ:

tan o 4
=1+ —
tan S w' | Y
Unit-II (51 -\~ . ¢
A particle moves in the curve. ¥ :q lp\gsec (1) in such a way that
a

the tangent to the curve rotéies uniformly. Prove that the resultant
acceleration of the particle Varies as thé square root of the radius of
curvature. -

*

TE P95 y=.d logsec(gj H3g WWW%&’E ERiE RSN

WWW%W%IWW%WWWWW

TH B S 77 & TErgerd 2 Y o9

A parti€le moves in a strai ght line. Its acceleration,girected towards
4 1/3 |

afixed point o in the line, is equal to ,u( ) s . When it is at a

x2

distance x fromo. If it starts from reset at a distance a from o, show

- .8 [6
that it will arrive at ¢ with a velocity a,{(64) after time 1 \/: '
y7i

TS PU1 U |ReT XAl A T ¥ | ST R 3@ F R v R
g o B 3R ¥ & S 5T DT B W 0 x X 3 S WM

,u(fz—J ‘%i'aﬁ‘amoﬁa@wﬁﬁ?mmﬁmﬁa‘rﬁw
> :
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10.@) A light elastic string of 2 modulus and natural length ais streatched
- to double its natural length and is tied to two fixed points distance

2a apart. A particle of mass m, tied to its mid point, is displaced in

the line of the string through a distance equal to half of its distance

from the fixed point and released. Prove that the time of an oscilla-

et s /am . . D ,
- tionis 7 Tand its maximum velocity is it :
m

UH AREN SR e yry A 4 Y, v w@piids oS o 3
T TP 9% T ¥, Y R 20 30 T Ro B Rrgal  gig &
SR B | T m e & TH B0 B SN D FeA g o1 90 I
S B e 3 Rerr Regolt 411 ot o ) ¥ e v e

ﬁmm%lﬁaaﬁm%mm\aﬁmx % ¥ IR sH@r

sttt 1 |22 3
m
®) Alight elastic stringof natural length 7 and modulus of elasticity
7" ishung'by one endiand to the other end is tied a particle of mass m.
Discuss the motion® :

WIS S | 61 T seaoh Joareer i RIie! yearesr wmics A%

Unit - (§97% — III)
11.4a) \Awparticle is projected from the lowest point of a vertical circle with
awvelocity just sufficient to carry it to the highest point. Find when
and where the particle will leave the circle. U SV SR I D
e 1375 ¥ U9 T W Bt ST ¥ 9 S S <qaed g a9 o o
T | S B 6 BT I BT B9 AR T2 S|
(b) A particle slides down a smooth cycloid starting from rest at the

cusp, the axis being vertical and vertex downwards. Prove that it
describes half of the path to the lowest point in two thirds time to

the lowest point. T BV 't W R T%d @ =9 W) 4R & 3R
Traerar & g ofE SR a2 9y e ¥ 1 a9l v Swarr 9§
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RN 3 worn & <1 i BIRnY o 96 6 0@ B v oy
T B WA H T IS M 7 G S T 1) e v

A particle moves with a central acceleration which varies inversely
as the cube of the distance a from the origin with velocity which is

J2 times the velocity for acircle of radius a. Show that the equa-

tion to its path is r cos (%) =a. |
T B B R B I TR Y, S R ¥ alre D e B
YA 2 1 IR Y 71 g A 0 7 = R iRy & 0 379

mmkﬁaﬁmmﬁqﬁa‘:;maﬂmﬁ on &, < fig

aﬁmﬁswaﬂmrms(%) =a%|

Two equal spheres of elasticity e impinge, having before impact
velocities u, v in the Idirections of the common normal and i, v,
perpendicular to this normal If aftef impact, the spheres move per-
pendicularly, to each other. shOw that:

e TR TOTF el 3 A ¢ IR ehidl ¥ | eqaw & qeer
SHATS e BN TS I, Fo v ¥ T SHD TR

f&en % o qen vl%luﬁama%mmaﬂwmﬁ?hﬁa
DIfoR:

2 =02(11 - v \2
v(ul+v1) +4uy =e (,-v)
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