


Fayoum University
Faculty of Engineering
Dept. of Civil Engineering
First Year

Engineering Mechanics
First Term, 2009 / 2010
Final Exam

Time: 3 hours

Answer the three questions (1, 4, 5) and ONLY ONE of the two questions (2, 3):

[1] For the system shown in Fig. (1): the bar (AB)
rotates about (A) with a constant angular velocity
5.0rad /s, For the position shown:

(a) Use the vector solution to determine the angular
velocities of the bars (BC) and (CD).
(b) Check the results obtained in (a) using the
instantaneous center method.
(¢) Using the graphical solution, determine the
angular acceleration of the bar (CD).
(32%)

[2] The 10 kg circular bar (AB) shown in Fig. (2)
moves vertically under the effect of its own weight
with its ends follow the shown guides. Find the
acceleration of the bar and the reactions at its ends.

(20%)

[3] The 15 kg uniform bar shown in Fig. (3) rotates in
the vertical plane about a fixed axis through (A). If
the bar is released from rest at 8 =0, determine the
angular acceleration of the bar and the reaction at
(A)at 0 =60".

(23%)

[4] The 10 kg disc shown in Fig. (4) is released from
rest on the 30" incline, determine:

(a) the angular acceleration of the disc.
(b) the velocity of the disc after 3.0 seconds.
(c) the acceleration of the cylinder (A).
(25%)

[S] The system shown in Fig. (5) is released from rest
at 0=70". If, in this position, the spring is
compressed by 0.30 m, and the disc rolls without
slipping:

(a) if the spring stiffness (k) is 90 N/m, find the
velocity of the collar (B) at 0 = 30",
{b) find the value of the spring stiffness (k) for which
the system comes to rest at € =0,
(25%)

Best Wishes
Examiner:

Dr. Ahmed A. Al-Kaisy
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