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MATHEMATICS-V Mechanics
(AB-228) [M.M. 34/70
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Aparticle gescribe a curve (for which s and y vanish simultaneously) with uniform speed v. If
acceleration atany point s be v2c/s2 + ¢2, find the intrinsic equation of curve.

(i) IR 27} ) Hrffra T ST %R Find the Cartesian equation ofthe common catenary.

(iliy F7=1 =T =Rt qfvenfera HITST : Define the following terms:

(2) €% &1 199 Hooke'sLaw  (b) 3mam (¥xa a1med T = few) Amplitude in S.H.M.

() A et 72 =t g | 5 st =pm sl sifererae & o qa see e 1w v, ey, €,
Tz wifo i+ (1-¢) v,=(1+e)v, 21 Ifv, and v, arelinear velocities ofa planetwhenitis nearest
and farthest from sun respectively, prove that (1-e)v,=(1+e)v,. .

(v) T T@ A1 A THAS i R shifeng qen o geae o e fafe 9 (a, b, ©) W ox,
oy, 0z i 318 T &Y | Define Null line and Null plane. Also write the equation of null plane of
agiven point (a, b, c) referred to any axes ox, oy, oz. )

(vi) Werm Sgete § WiRe x2° + 20 = a?® HY IE P [EEEO-h R I Hiee |
Find the centre of gravity of the arc of the astroid x?? + y?* = a?*lying in first quadrant.

(vil) ST % & TagT< i fafeT | State the principle of virtual work.

(viil) Toret e forg = 35 TN STgwRee v A fafen |
Write the formulae for radial and transverse acceleration of amoving particle.

(ix) Tog FfAU 5 F=Ta F&1 TR TH FHqe Th it
Prove thatcentral orbitis always a plane curve.

(x) FreAfafea vl & aftwifud SifY : Define the following terms::
(a) Tt Tger Stable equilibrium (b) 2fHe 9 Terminal velocity. gUe-H, ¥, T TE 3
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ot et afi Tt 0 o SR 7 +2: 12 | Showthat the time of descentto the centre of force,
the force varyinginversely asthe square of the distance from the centre through the firsthalf of its
initial distance is to that through the last halfasn+2:mn—-2.
(a) & oier sl fear fd | wifeerss r=a (1 +c0s6) # v & fae TR W fawea €, @ fame
ﬁﬁvﬁwﬁ(v/2a)sece/2-$aw%aﬁzmwﬁwmﬁm%| -
A small bead slides with constantspeedvona smooth wirein the shape of cardioid r=a (1 +
c0s 6). Show that the angular velocity is (v/2a) sec 8 /2 and that the radial component of

acceleration is constant.
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(b) W e M A frg FAfY R sTadET s @ S fivfk 7@ T #1 Show thatin S.H.M.
the bgeriod ofmotionisindependentofthe amplitude. @uUs-d (Section-C)
. T H R TE m ], Sl (e @ amta) wafyd fRa S @ 1 gan @ sy, fa

o L V2 $
1 mk T § | SR F 6 o1 g v aifiremam s 5 1A ~log(1+ M) 8, <@l v o it <
3R AvsFifrae i R 1A particle of mass m s projected vertically under gravity the resistance of air

2
mk times the velocity. Show that the greatest height attained by the particle is %[1 -log(1+ )],
where vis terminal velocity and Av is initial velocity. {
- TF FUCE Faw whs, e ot seater aen i frm 3, & W @ A= frger £ ) fag #AfTT
& Sl S it wom oY B A &1 wH q e oM A =5 T wEE 2
A particle slides down the arc of a smooth cycloid where axis is vertical and vertex lowest, starting
atrestfrom cusp. Prove thatthe time occupied in falling down the first half of the vertical heightis -
equalto the time falling down the second half. | . @ug-¢ (Section-D)
() iy fafr @ fag =if fF w9 S5 90 (@) feort fog @ o1 g8 = quifep =t arqoma
& Tt i | sifie < Yea sl B Prove analytically that when central acceleration
varies as some power (integral power) of the distgnce there are atmost two apsidal distances.
(b) TH U U Hi AR SR Hekd e 3 2147 ToRIRIER TR = gedetea ™ & | 7 Hi fam |
 F[INT | Aparticle describe the equiangular spiralr=ae®*= underacentral aftljactiveforde
directed to the pole. Find the law of force. ' v
. ¥ WM 99 IO WA W@ (W) 58 5 Xtacosb _y-bsind z
Twoequalforces actononealongeachstraightlines:  @sin® - +bcos® ¢
T 7 H=a rer Frt o R e @ y(x Z):b(i+£)

_ —+—
Show that their central axis must lie on : c a

Z. X WUs-3 (Section-E)

;T IRl IR U fEE 7 2a @ e g g anae (S afest o waw: o ol Fo w g
?) WTEt e | 3f% e afftrer & 0 HoT W g 2, W oot FH B g @ Fog Hf f

A heavy rod which uniform and of length 2a rest with its ends in contact with two smooth inclined -
planes of inclination aand B to the horizon. If6 be the inclination of the rod to the horizon, proveby °

1
principle of virtual work that : tan6 = -2—(cota —cotp). . ' | _
(2) T W THEHM TE Pl O 1 foret el am e fean @ i v i et § ww s v et
Yot % Wen 8, Tger 1 feefel Frefere 31 v T o igert oreems & 1
A heavy uniform rod rest with one end againsta smooth vertical wall with a pointinits length
resting on a smooth peg, find the position of equilibrium and show that it is unstable.

(b) T TEHEHT [T S T € st e feerd frgal AsiR B @ v g @ |3 Afag W
| !
e farg @ o & T 8, @ A e AR ﬁlog(2+\/§) 2 |

A uniform chain of length /,is suspended from two points A, Biin the same horizontal line. If

. )
ihe tension atAis twice that at the lowest point, show that the span AB is ﬁlog(z +V3)
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