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1. Link AB is connected to collar A, which can slide with negligible friction on horizontal rod
EF. The mass of linkages is negligible. (a) Determine the value of force Q necessary to
maintain equilibrium by using principle of virtual work. (8%6) (b) Computer the value of Q
when 6= 60°, L 400 mm, and P =200 N. (5%)

2. Two assumptions, which may occur at the interface of the disk cultch as shown, are uniform
pressure and uniform wear. (a) Under assumption of uniform pressure, the pressure are the

same through lining interface. Determine the torque capacity under this assumption is T, =

2Ff(r§-1f)
3(ré-r?) -’

and disk radius are constant. Again, Determine the torque capacity under this assumption is

(4%)(b) Under assumption of uniform wear, the product of interface pressure |
T, = Ff(totr) (4%)(c) Prove the assumption of uniform wear gives a lower calculated
clutch torque capacity than the assumption of uniform pressure. In other word, T, <
T, (4%) (f: coefficient of friction; 7,: outer radius of lining; ;- inner radius of lining; £

' axial force clamping the driving and driven disks; dF = pdA : normal force acting on a
differential ring element of radius r; p: interface clamping pressure)
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3. As shown in figure, a 5-Mg front-wheel-drive truck (SUV) has a center of mass at G. The
coefficient of static friction between the log and the ground is us = 0.7; and the coefficient
of static friction between the front wheels of the truck and the ground is s = 0.4. The rear
wheels are free to roll. Assume that the engine of the truck is powerful enough to generate
a torque that will cause the front wheels to slip. (a) Draw free-body diagrams of the truck
and the log, respectively. (10%) (b) Determine the maximum mass of the log that can be
towed by the truck. (15%)

0.5 m I 1.6m 1.2111‘

4. As shown in Figure, the sign has a mass of 120 kg with center of mass at G. (a) Explain
the function of the ball-and-socket joint 4 and how many unknown force components
there are. (5%) (b) Determine the tension in wires BC and BD. (10%) (c) Determine the
reactions at the ball-and-socket joint 4. (10%) (The solutions must include free-body
diagrams.) -
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(b) £+ (12%)

In some circumstances, electric vehicles (EVs) are far less harmful forthe environment than
traditional internal combustion engine vehicles (ICEVs). Nonetheless, some scientists are
questioning their green credentials. Concerns are focused on two areas: How electric
vehicles (EVs), and particularly their batteries, are manufactured. How the electricity which
~powers them is generated. Therefore, there is no such thing as a zero-emission vehicle.




