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1. A car moves in a straight line such that for a short time its velocity is defined by v = (9t% +
2t) ft/s, where t is in seconds. Determine its position and acceleration when t = 3 s. When t=0,
s=0.

2. Aball is thrown from a position 5 ft above the ground to the roof of a 40 ft high building, as
shown in Fig.1. If the initial velocity of the ball is 70 ft/s, inclined at an angle 60° from the
horizontal, determine the range or horizontal distance R from the point where the ball is thrown
to where it strikes the roof.

3. The rod OA, shown in Fig. 2, is rotating in the horizontal plane such that 6=(t°) rad. At the
same time, the collar B is sliding outward along OA so that r=(100t?) mm. If in both cases t is
in seconds, determine the velocity and acceleration of the collar when t=1 s.

4. The smooth 2 kg cylinder C in Fig. 3 has a peg P through its center which passes through the
slot in arm OA. If the arm rotates in the vertical plane at a constant rate 6=0.5 rad/s, determine
the force that the arm exerts on the peg at the instant 6=60°.

5. The 50 Ib wheel shown in Fig.4 has a radius of gyration kG = 0.7 ft. If a 35 Ib<*ft couple
moment is applied to the wheel, determine the acceleration of its mass center G. The
coefficients of static and kinematic friction between the wheel and the plane at A are ps = 0.3
and pg = 0.25, respectively.
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