動力學(Engineering Mechanics : Dynamics)
核心能力1：質點運動力學：能夠描述質點之加速度運動，並列出運動方程式。
1. The 100-kg block A show in Fig.1. is released from rest. If the masses of the pulleys and the cord are neglected, determine the speed of the 20-kg block B in 2 s.
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2. The 17.5-kN automobile show in Fig.2 is traveling down the 10° inclined road at a speed of 6 m/s. if the driver jams on the brakes, causing his wheels to lock, determine how far s his tires skid on the road. The coefficient of the kinetic friction between the wheels and the road is μk = 0.5.
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3. The engine of the 1750-kg car is generating a constant power of 37.5 kW while the car is traveling up the slope with a constant speed. If the engine is operating with an efficiency of ε=0.8, determine the speed of the car. Neglect drag and rolling resistance. 
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1445, The Milkin Aircraft Co. manufactures a turbojet
engine that is placed in a plane having a mass of 6500 kg.
If the engine develops a constant thrust of 25 kN,
determine the power output of the plane when it is just
ready to take off with a speed of 960 km/h.

AL960 ka/h.

P= ﬁ(m)(lvyﬁ 6666.7 kKW Ans.

1446, The engine of the 1750k car is generating o
constant power of 375 KW while the car i traveling up the

slope with a constant specd. If the engine i operating with J—
an effciency of ¢ = 0., determine the speed of the car.

Neglect drag and rolling esistance]

Equationsof Motion: By refering (o the free-body diagramof the carshown inFig.0. 4y Ly 17s0s)n  R%0
p=fan"Gh) 90 )
I —X

+/3F, = mag; F - 17500981)sinSTU° = (150)(0)  F = 17084N

(3
Power: The power input of the car is P, = 37.5 kW = 37500 N-m/s. ‘
Thus, the power outputis given by Pog = &P = 0.8(37 500) = 30000 N -m/s. N 3
(@)
Pag = Fov
30000 = 17084y

756 m/s Ans.





4. The 15-Mg boxcar A is coasting at 1.5 m/s on the horizontal track when it encounters a 12-Mg tank B coasting at 0.75 m/s toward it as shown in Fig.4. If the cars meet and couple together, determine (a) the speed of both cars just after the coupling, and (b) the average force between them if the coupling takes place in 0.8 s.
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核心能力2：剛體平面運動力學：能夠描述剛體之平面加速度運動，並列出運動方程式。

5. The link shown in Fig.5 is guided by two block A and B, which move in the fixed slots. If the velocity of A is 2 m/s downward, determine the velocity of B at the instant θ = 45°.
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6. At a given instant, the cylinder or radius r, shown in Fig.6, has an angular velocity 
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 and angular acceleration
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. Determine the velocity and acceleration of its center G and the acceleration of the center point at A if it rolls without slipping.
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7. The slender rod shown in Fig. 7 has a mass m and length l and is released from rest when 
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. Determine the horizontal and vertical components of force which the pin at A exerts on the rod.


8. The 25-kg wheel shown in Fig.8 has a radius of gyration kG =0.2m. If a 50 N-m couple moment is applied to the wheel ,determine the acceleration of its mass center G. The coefficients of static and kinetic friction between the wheel and the plane at A are 
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=0.25, respectively.
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