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(Particle Dynamics) 
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1. Answer the following questions. 

) Zero 

() 2/A 

(a) The motion of the particle of unit mass described by differential equation Y=-r, then the time 

period of oscillation of the motion of the particle is 

() VI3 

(i) 8/13 

(b) A particle moves along the straight line according to the law S2=62 + 41 +3, where S is the 

distance of the particle at time t. Then the velocity of the particle at time t=1 is equal to 

(c) The dimension of Power is 

() ML2T? 

m) ML2T3 

(m) 

2ME 
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The figures in the margin indicate full marks. 
(English Version) 

(i) Vcr? 

(H) Vor 

F varies as

) Fcr 

(a) A shell of mass m is fired from a gun of mass Mwhich generates kinetic energy E. Then the initial 

velocity of the shell is equal to 

(ü) Forr2 

()8//3

(iv) Zero. 

(H) M²L2T2 

(iv) ML?T³. 

(iv)

(e) A particle describes the path r= ae in such a manner that the radial acceleration is zero. 
Then speed V of the particle is given by the relation

2E 

m+M 

1x10 

2mE 
Vm+M 

() A central force F describes the path of the particle given by pedal equation P= ar, then the force 

(i) Var 

(iv) Vcr1 

(H) Far2 

(iv) Farl, 



mgh 
(ii) gh 

(c) The potential energy of a particle of mass mn at a height h above the Earth's surface is 

() T"|m 
m + m 

() ax 

(h) Two unequal masses m, and m, are connected by a light inextensible string passing overa smooth 

fixed pulley. Then tension T of the string is 

(m) 

) Which of the following is scalar? 

) Displacement 

(m) Velocity 

2. Answer any one from the following: 

(5) 

(1) mg 

() The velocity of a particle moving in a straight line given by the relation 2= ar+ 2bx + C, where 

Vis the velocity of the particle and x is the distance of the particle from fixed point at tike t. The 

acceleration of the particle is 

d'u 

(iv) mg- gh. 

de 

(i) T= 

3. Answer any five questions : 

(iv) T= 

2m, m2 
m + m 

m-m 

(i) ax + b 

(iv) ax + bx. 
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() Speed 
(iv) Acceleration. 

(a) Deduce expression for the tangential and normal component of acceleration of a particle describing 

a plane curve. 

(b) Prove that the differential equation of the path of the particle moving under a central force is 

F 
-+u=, where F, u, h, 0 have their usual meanings. 

hu 

5x1 

prove that the chain will slip off the pulley in time 

(a) When a particle moves in a straight line so that its acceleration at any point of its motion is always 
directed to a fixed point on the line and is proportional to its distance from a fixed point, prove
that the particle is said to execute simple harmonic motion. Also mention the frequency and 
amplitude of the simple harmonic motion. 

10×5 

C 

(b) A heavy uniform chain of length 2/, hangs over a small smooth fixed pulley, the length /+ C being 
at one edge and /- C at the other. If the end of the shorter portion be held and then let go, 

8+2 
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(c) What do you mean by Impulse and Impulsive force. A body of mass (m t m,) is split into two parts of masses m, and m, by internal explosion which generate kinctic energy E. If after explosion the parts move in the same line as before, then prove that their relative velocity is 

(6) 

|2E(m + m,) 
mmm 

(d) A particle moves from rest in a straight line under an attractive force u(distance) ) per unit mass 
to a fixed point on the line. Show that if the initial distance from the center of force be 2a then 

the distance of the particle will be a after a time 

ke) A particle describes the catenary y=c cos h 

positive direction of y axis. Find the law of force. 

v is the speed of the particle. 

1 

resultant acceleration makes an angle 2a with the radius vector and is of magnitude 

16 at 

347 

() If the particle describes the curve r= aetcott with a constant angular velocity, then prove that the 

sin 

10 

under a force which is always parallel to the 

10 

(B) Find the law of force to the pole when the path is r=a(l - cose). If F be the force and y he 
velocity at an apse then prove that 3 V2 = 4aF. 

where 

(h) State the Kepler's laws of planetary motion. A particle moves with a central acceleration 
/(distance), and it is projected with velocity Vat a distance R. Show that its path is a rectangular 
hyperbola if the angle of projection is 

6+4 

3+7 
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