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1.A projectile is launched with initial speed y, at an angle
0 with respect to the horizontal o Find (a)the position
vector at any time: (b)the time to reach the highest

point * (c)the maximum height reached: (d)the time of
flight back to earth and (e) the range - (20%)

2.If the position of a particle is given by

d’r
dt’

° (20%)

F=(£+21)i +3¢¥j+2sin5tk » £ind (a)z and (b)

3.Show that the force field F defined by

F—(y 7’ - 6x7* )l+2xyz ]+(3xy z —6x? z)k is a _conservative force
field - (15%) -

4. Let (r, f) represent the polar coordinates describing the
position of a particle- If F is a unit vector in the

direction of the radial part and # is a unit vector in the

direction of the angular part . Show that (a) F=cos @ f+sin (9]’ ’

~

é:—-sin(91:+cos¢9j and (b) j=cos&F—sind 9 ]=sint9r“+cos€[9° (20%)

Figure-1

5. As shown in figure-1: consider the case of a simple
pendulum(length ¢ : mass ,4) moving in a uniform '
gravitational field - Using Lagrangian formalism to find the
equation of motion in polar coordinate (r,06) » (25%)
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