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1. A projectile is fired with a speed of v = 60 m/s at an angle of 60°. A second projectile is then fired
with the same speed 0.5 s later. Define the fired angle @ of the second projectile so that the two

projectiles collide. Use the collide time t; after the first projectile is fired and @ to answer the
following questions. (30%)

(a) At what position (x, y) will this happen?
(b) Determine the collide time as a function of 6.

2. A rocket having a total mass of 6 Mg is fired vertically from rest. If the engines provide a constant
thrust of T = 300 kN. Neglect the effect of drag resistance and the loss of fuel mass and weight.
(20%)

(a) Determine the power output of the engines as a function of time.
(b) When will this rocket reach the altitude of 100 km?

3. Given the constant angular velocity @ and known rin figure 3, determine the angular

velocity and the angular acceleration of link AB and the velocity and the acceleration
of collar 8 for the position shown. (5%)

For the pivoted slender rod of length /, determine the distance x for which the angular
velocity will be a maximum as the bar passes the vertical position after being released
in the horizontal position shown in figure 4. Also, calculate the corresponding angular

velocity. (257/)
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