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Example 1.D.1

Given: At the instant shown, car B is traveling with a speed of 50 km /hr and is slowing down at
a rate of 10 km/hr2. Car A is moving with a speed of 80 km/hr, a speed that is increasing at a
rate of 10 km/hr?. At this instant, A and B are traveling in the same direction.

Find: What acceleration does a passenger in car A observe for car B?
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CONSTRAINED Mo TION
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Quiz Question

o A system has a taut cable connecting block A and B with a series of ideal pulleys as
shown in the figure. If B is moving down with a speed of 8 m/s, what is the speed and
moving direction of block A? (Modified from Meriam Textbook 7th edition)

(A) Not Moving
(B) Up, Im/s
@Up, 8/Tm/s
(D) Down, 1m/s
(E) Down, 8/7Tm/s



Example 1.D.6

Given: Blocks B and C are connected by a single inextensible cable, with this cable being wrapped
around pulleys at D and E. In addition, the cable is wrapped around a pulley attached to block
A as shown. Assume the radii of the pulleys to be small. Blocks B and C move downward with

speeds of vg = 6 ft/s and ve = 18 ft/s, respectively.

Find: Determine the velocity of block A when s4 = 4 ft.
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Example 1.D.2

Given: Jet B is traveling due north with a speed of vp = 600 km /hr. Passengers on jet B observe
A to be flying sideways and moving due east.

Find: Determine:
(a) The speed of A; and
(b) The speed of A as observed by the passengers on jet B.
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Example 1.D.4
Given: Block A moves with an acceleration of #4 = ay = 0.44 m/s?.

Find: Determine the acceleration of block B.
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Example 1.D.4
Given: Block A moves with an acceleration of #4 = ay = 0.44 m/s?.

Find: Determine the acceleration of block B.
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Summary: Particle Kinematics — Constrained and Relative
Motion

PROBLEM: Two bodies connected by inextensible cable.
Write down the length of the cable in terms of motion variables and
differentiate.
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PROBLEM: The motion of one point relative to another point.

Fg,4=Tg—T = position of B with respect to A

Ry, | |
Vpig= =vy—V =velocity of B with respect to A
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_ dv -
g, = B/4 dp—d , = acceleration of B with respect to A
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