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1. (50%) At a general time ¢, a particle has a position vector r = 2i + %t2j +tk, in which r
m and ¢t in s. Find at time ¢t = 1 s, (i) the velocity and acceleration vectors, (ii) the unit tan,
vector to path 7, (iii) the tangential component of acceleration a;, (iv) the normal componer

acceleration a,, (v) the radius of curvature of path p, and (vi) the unit normal vector i
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2. (50%) At an altitude hy = 4.30 x 10° m above the earth surface, the velocity of the space probe
fired from earth has a magnitude of v = 32.5 x 10° m/h and an angle of ¢4 = 60° with the radial
direction. Find (a) the angular momentum per unit mass of the space probe, (b) the #-component
of the velocity, vy, as the probe passes through the point B at the altitude hgp = 12.7 x 10° m
above the earth surface. The earth radius is R = 6.37 x 10° m,

hy=43Mm
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