FACULTY OF ENGINEERING
CHULALONGKORN UNIVERSITY
2103213 ENGINEERING MECHANICS |
Year 2" Second Semester, Examination March 3, 2014. Time 8:30-11:30
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1. In the design of a control device, the spring-loaded pin P in the slotted arm follows the
contour of the four-lobe fixed cam as the arm rotates about O. The path of the center of the pin
is governed by r =80 +12cos46, where r is in millimeters and @ is in radians. If the arm
rotates at the constant rate of 2 revolutions per second, find the acceleration of the pin when
(@ 6=0,(0) €=r/8,(c) O=r/4.

Express your results in vector notation using unit vectors €, and €,
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3. The collar has a mass of 2 kg and is attached to the light spring which has a stiffness of

30 N/m and an unstretched length of 1.5 m. The collar is released from rest at A and slides up
the smooth rod under the action of the constant 50-N force. Calculate the velocity v of the
collar as it passes position B.
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2. For the instant represented, car A is rounding the circular curve at a constant speed of
50 km/h, while car B is slowing down at the rate of 8 km/h per second. Determine the
acceleration that car A appears to have to an observer in car B.
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5. For a short interval of motion link OA has a constant angular velocity @ =4 rad/s. Determine
the angular acceleration & B of link AB for the instant when OA is parallel to the horizontal

A

axis through B.
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4. If the coefficients of static and kinetic friction between the 20-kg block A and the 100-kg cart
B are both essentially the same value of 0.50, determine the acceleration of each part for (a)
P=60 N and (b) P=40 N.

P




