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Score 1. The force R is the resultant of three coplanar A, B and C that act at point O of

a body, the magnitudes of 4, B and C are 20N, 40N and 60N, respectively. The

directions of these forces ag own in Fig.l. Determine the magnitude of R :m, the
direction of I? is 0:0“6 ; in?s). —/ éq’N ;
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2.The mass of block 4 is 500N, B weighs 200N, the friction coefficient between block 4 and the
ground is 0.20, and the friction coefficient between block 4 and block B is 0.25.Then, as shown in

figure 2, the minimum force P to pull block 4 is | ID\ I\J -, and the friction force between block 4

and block B is SQ[}) . (6 points) — P

Figure 3

3. The wheel with the radius of R is rolling without slipping as shown in figure 3. At the instant, its

angular velocity and angular acceleration are @ and ¢ (clockwise), respectively. P is the contact

point with the ground, O is the wheel center point, C is the peak point. Then the velocity of point O
\

: Wﬁon WO iS.RL’ the velocity of point P is UK , the acceleration of P
is ‘ alé'l)l tl-}e- glocity of Cis (4 zg . (10 points) 94 .

4. The train runs on a horizontal track,and a pendulum is 'suépended in the carriage. When the
carriage accelerates uniformly to the right, the pendulum is tilted to the left and is stationary

relative to the carriage. As shown in figure 4, the acceleration of the train a = . (5 points).

4

5 — II. Suppose that all the systems are frictionless, .Draw the free-body diagrams for
Score

components 48, BC and DE in the Figures 5 ~ 7, respectively. (12 points)
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N I1I. The composite beam 4B, BC and CD are connected through hinge B and C.
Score AB and CD are vertical, BC and AD is horizontal. The end A4 is the built-in

FEUN 2 IV. In the mechanism shown in the figure 9. The vehicle is moved
() horizontally. The rod O4 with the length /=0.5m rotates about O. When
BE0rs @ = 30°, the angular velocity of O4 @ = 2 rad/s, and angular acceleration
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support. The force diagram is as shown in the figure 8. Given that the density of
uniformly distributed load g=4 kN/m, moment of couple /=10 kN-m, and mass of all beams can be
neglected. Please determine: (1) draw the free-body diagrams of whole, beam BC and CD; (2) the

reactions force of D; (3) the reactions force at the fixed end 4. (15points)
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& =4 rad/s?. Please determine: (1) the velocity of the small vehicle; (2) the acceleration of

the small vehicle. (14 points)
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i V. In the plane mechanism as shown in the figure 10, the crank OA =2m rotates
e L about the point O at the uniform angular velocity of w, = 3 rad/s, connecting
rod AB=4m. The wheel with a radius of »=0.5m rotates around center point Oj.

line OO\ B is horizontal. In the moment as shown in the figure 10, please determine the velocity

(94

F0 & VL. The homogeneous poles stands still and upright on a smooth horizontal
Score | | surface. The weights of pole is m and length is . When the bar falls down due

to minor disturbance, please determine the angular velocity and constraining

force of the bar when it just reaches the ground are calculated. (18 points)
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