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Suppose that the velocity and acceleration of a particle are known in terms of their polar coor-
dinates as: 7 = (10é, — 20éy9) m/s and @ = (3é, + 2¢y) m/s?, where the orientation of the polar
unit vectors are shown below relative to a set of Cartesian vectors. From this we want to find the

Cartesian components of velocity and acceleration when 6 = 36.87°. Stu = '3/ S =9. 6
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Suppose the velocity and acceleration of a particle are known in terms of their Cartesian components
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as: U = (30i—407) m/s and @ = (—105) m/s*. From this, we want to find the speed v, rate of change

of speed © and the radius of curvature p of the path of the particle (path description variables).
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Example 1.C.2

Given: Pin P is constrained to move in the slotted guides that move at right angles to one another.
At the instant shown, guide A moves to the right with a speed of v4, a speed that is changing at
a rate of v4. At the same time, B is moving downward with a speed of vp with a rate of change of

speed of . \ fl/\pf ICQA‘ ev( o ‘F Céﬂ }eﬁ.q W

Find:
(a) The rate of change of speed of P at this instant; and

(b) The radius of curvature p of th&path followed by P at this instant.
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Use the following parameters: vq4 = 0.2 m/s, vg = 0.15 m/s, 04 = 0.75 In/s2 and vg = 0.
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Example 1.C.3

Given: The path of point P is given in polar coordinates as: » = 4 4+ 26, where r is given in meters
and @ is given in radians. The angle 6 is increasing at a constant rate of 6.

Find: Determine:
(a) The acceleration vector of P when 6 = 7, if § = 3 rad/s; and »
(b) Is the speed of P increasing, decreasing or constant? \)
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