Instructions 

1. Answer all question in the languages of your choice as shown in your admit card. 

2. The paper consists of eight printed pages (16 questions). 

3. Answer to next question should start after drawing a separating horizontal line with a space of 3 cm. 

4. All sub-question should be answered at one place in the same order as in the question paper. 

5. There is no negative marking. 

6. Use of calculators is prohibited. 

7. Use of Logarithmic Tables is permitted. 

Useful Data : 

               acceleration due to gravity g=9.8 m/s2 

               Velocity of light in vacuum c=3.0×108 m/s 

               Planck’s constant h=6.63×10-34 J s 

               Mass of electron m_e=9.1×10-31 kg 

               Electronic charge e=1.6×10-19 C 

               Electron binding energy in H atom = 13.6 eV 

                                                                    1 eV = 1.6 × 10–19 J 

_______________________________________________________________________ 

1. A cart is moving along x direction with a velocity of 4 m/s. A person on the cart throws a stone with a velocity of 6 m/s relative to himself. In the frame of reference of the cart the stone is thrown in y-z plane making an angle of 300 with vertical z axis. At the highest point of its trajectory the stone hits an object of equal mass hung vertically from branch of a tree by means of a string of length L.A completely inelastic collision occurs in which the stone gets embedded in the object. Determine : 

(i) The speed of the combined mass immediately after the collision with respect to an observer on the ground. 

(ii) The length L of the string such that the tension in the string becomes zero when the string becomes horizontal during the subsequent motion of the combined mass. 

2. Two blocks of mass m1 = 10 Kg and m2 = 5 Kg connected to each other by a massless inextensible string of length 0.3 m are placed along a diameter of turn table. The coefficient of friction between the table and m1 is 0.5 while there is no friction between m2 and the table. The table is rotating with an angular velocity of 10 rad/s about a vertical axis passing through its centre O. The masses are placed along the diameter of the table on either side of the centre O such that the mass m1 is at a distant of 0.124 m from O. The masses are observed to be at rest with respect to an observer on the turn table. 

(i) Calculate the frictional force on m1. 

(ii) What should be the minimum angular speed of the turn tale so that the masses will slip from this position. 

(iii) How should the masses be placed with the string remaining taut so that there is no frictional force acting on the mass m1.
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