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I. (i) When a solid sphere moves through a liquid, the liquid opposes the motion with a
force F. The magnitude of F depends on coefficient of viscosity 11 of the liquid, the radius
r of the sphere and the speed v of the sphere. Assuming that F is proportional to different
powers of these quantities, derive a formula of F using methods of dimensions.
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(ii) If A=2i-3j+7k, B=i+2k and C=j-kfind A.(BXC) and angle between A

and B.
2. (i) A balloon is ascending at the rate of 14m/s at a height of 98m above the ground, when

a packet is dropped from the balloon. After how much time and with what velocity does
it reach the ground? (take g=P.Sm/s').
(ii) Find the horizontal range and maximum height, when projectile is projected with
velocity v making an angle e with the vertical direction. Find the total mechanical
energy ofa projectile at highest point.

3. (i) Explain the concept of Pseudoforce with two examples.
(ii) Aeroplane having wings fly at low altitude, why?
(iii) Find the acceleration of blocks A and B in figure I given below
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Figure I

4. (i)A particle of mass Om' is moving in a horizontal circle of radius Or' under a centripetal
force equal to Klr2 where K is constant. What is the total energy of particle?

(ii)A heavy particle is suspended by a string of length 'l'. The particle is given a
horizontal velocity Vo. The string becomes slack at some angle and the particle proceeds
on a parabola. Find the value of vo if the particle passes through the point of suspension
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5. (i)The density of a linear rod of length L varies as p = Ax + Bx2 where x is distance from
left end. Locate the center of mass.
(ii)A body of mass 2.5 Kg IS subjected to the forces shown in figure. Find the
acceleration of center of mass.
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Figure 3
(iii)The sphere shown in figure lies on a rough plane when a particle of mass m travelling
at a speed vQcollides and stick with it. If the line of motion of the particle is at a distance
h above the plane, find (a) linear speed of the combined system just after the collision, (b)
the angular speed of the system about the centre of the sphere just after the collision and
(c) the value of h for which the sphere starts pure rolling on the plane. Assume that the
mass M of the sphere is large compared to the mass of the particle so that the centre of
mass of the combined system is not appreciably shifted from the centre of the sphere.
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6. (i) Explain the concept of banking of road. Why it is very important? How does banking
of roads reduce wear and tear of the tyres?
(ii) A table with smooth horizontal surface is turning at an angular speed 'CD' about its
axis. A groove is made on the surface along a radius and a particle is gently placed inside
the groove at a distance 'a' from the centre. Find the speed of the particle as its distance
from the centre becomes L.


