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Instructions: 
1) All questions are compulsory, with internal choice.
2) Answer questions briefly
3) Figures indicate marks
4) Use of calculator is allowed.
5) Required constants:  Mass of the electron is 9.1x10-31kg, charge of electron is 1.6x10-19 C ,1MeV =1.6x10-13J.

Q.1.Answer any five for the following:                                                                     (10)
a) In the case of an inverse square field what is change in the strength of Central force if the distance between the bodies is tribbled? 
b) How is the perihelion and aphelion distance of an elliptical path related to the eccentricity ? 
c) In case of the orbit to be elliptic and hyperbolic what should be the condition fulfilled by eccentricity and energy of the particle in a central force field.
d) When can a two body problem be considered as one body? Give one example of a two body system.
e) What can you say about the angular momentum of a particle in a central force field? 
f) In a single stage rocket mass of the fuel is 600kg and mass of the empty rocket is given by 60kg .find the velocity with which the exhaust gases must be ejected ,if the maximum velocity of the rocket is given by 6.909km/sec.
g) An α- particle with kinetic energy of 1MeV has an head on collision with a nucleus . Find the minimum distance between the α- particle and the silver nucleus.(Z=47 for silver) 

Q.2.Answer any five for the following:							 (10)
a) What would be the direction of trade winds in the northern and southern hemisphere? Hence what would be the cyclonic wind direction in the northern hemisphere?
b) What inference can we draw from the motion of the Foucault’s pendulum? How does its period differ at poles and equator?
c) What can you say about conservation laws of momentum in celestial and atomic scale?
d) State the Bernoulli’s equation for fluid flows. Give the M.K.S unit of viscosity.
e) What are inertial frames of references? Give examples of inertial and non-inertial frames.
f) A particle moving with velocity of 60m/s has a head on collision with a particle whose mass is ten times its own mass. Calculate the velocity after the collision. 
g) If the earth were to cease rotating about its axis, what will be the change in the value of g at a place of latitude 60˚? Assume the earth to be sphere of radius of 6370km. 

Q.3.A	 a) State the Kepler’s law of periods. Calculate the period of revolution of the planet Neptune whose radius of orbit is 30 times more than ours.			      (3)

b) An α-particle with initial velocity of 106 m/s is scattered through angle of (almost) 90º when incident normally on a thin foil of silver Find the impact parameter. Given: e= 1.6x 10-19 C, charge on α- particle= 2e, atomic number of silver =47, mass of an α-particle=6.68x10-27 kg, 1/4лεo =9x10 Nm2/C2.	                                                           (2)
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OR
Q.3.A
a. With the help of law of conservation of momentum arrive at the power delivered to the conveyor belt .What is  your inference?			                                      (3)
b. The eccentricity of a planet’s orbit is 0.089. Find the ratio of the perihelion distance to the aphelion distance.                                                                                               (2)

Q.3. B Show that a particle is acted upon by a central force F(r) α  1/r2 , follows a  
          path given by conic section.(equation in polar form)                                        (5)
Q.4.A	
a) State  the parallel axis theorem for finding moment of inertia. Hence find the moment of inertia of a ring about an axis through its centre of mass and perpendicular to its plane.                                                                                 (3)
b) The velocities of five particles are given by 4i, 3j, 5i-3k, 2i+7k, 6k m/sec respectively. Their masses are 3kg,4kg,5kg,1.5kg,6.5kg respectively. Find the velocity of the centre of mass.                                                                           (2)
OR
Q.4.A	
a) Arrive at the moment of inertia of disc about an axis perpendicular to its plane and passing through the centre of mass.  ( M=mass of the ring, R= radius)     (3)
b) A sphere of mass 200g,diameter 0.04m rotates without slipping with velocity of 0.05m/sec. Calculate the K.E energy of rotation.                                              (2)
Q.4. B Arrive at the Euler’s Equations for a rigid body motion.		                (5)

Q.5.A	 
a) Are laws of motion invariant in inertial frames of references? If so prove it.												      (3)
b) Describe the motion of iceberg’s and ocean currents in the north and south polar regions of the earth.							                (2)
OR
Q.5.A
a. What is meant by effective acceleration due to gravity? Where on the earth are its values maximum and minimum?					                                      (2)
b. Two co-ordinate systems S* and S have a common origin, and S* rotating with an angular velocity ω =t2i+tj-k. Find the velocity of the particle in Sat time =2sec. If the position vector in the S* frame is r*=2i+2j+3k.	                                                (3)

Q.5.B. S* and S are two co-ordinate systems with a common origin, and S* rotating with an angular velocity ω with respect to the S frame. Relate the velocities of a vector in the two frames. 					                                                (5)

Q.6.A a) Write down the inertia tensor of a rigid rotating body that is having no axis of symmetry. What do the diagonal elements represent? How would the inertia matrix for a body having three axis of symmetry look like? Write it.			      (3)

b) A flywheel of diameter 2m weighs 8kgs.What will be its angular acceleration if it is acted upon by a net  torque of 18N-m.		                                                           (2)
						OR
Q.6.A
a. What is meant by 1) streamline flow 2)turbulent flow and                                     (3)
b. A pipe line of varying diameter, with diameter at a point ‘x’ given by 4cm and, 5cm. If the velocity of the liquid at ‘x’ is 70cm/sec. Calculate the velocity at ‘y’.     (2)

Q.6.B Obtain the continuity equation for the fluid flow in one dimension.	                (5)
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