


[image: fuoye-logo-1]



FACULTY OF ENGINEERING

PRESENTED BY:

DEPARTMENT: COMPUTER ENGINEERING
COURSE CODE: MEE 203
COURSE TITLE: APPLIED MECHANICS


SECTION 2 (DYNAMIC)




1. (a) A particle is moving along a straight line with the acceleration a=(12t-3t½)m/s², where t is in seconds. Determine the velocity and the position of the particle as a function of time. When t=0, v=0 and s=15m.
Solution















b. A particle which moves in two dimensional motion has coordinates given in millimeter by x=t²-4t-20 and y=3sin2t, where time t is in seconds. Determine the magnitudes of the velocity V and the acceleration a and the angle Φ between two vectors at time t=3s.
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2. (a) At a given instant, a car travels along a circular curved road with a speed of 22m/s while decreasing its speed at the rate of 3m/s².If the magnitude of the cars acceleration is 5m/s, determine the radius of the curvature.
Solution

 a = 5m/s













b. The motor (figure 1) winds in the cable with a constant acceleration, such that the 10kg crate moves a distance S=6m in 3s, starting from rest. Determine the tension developed in the cable. The coefficient of kinetic friction between the crate and the plane is Πk=0.25.
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3. [image: C:\Users\ssburgeoKONCEPTZ\Desktop\New folder\IMG-20180304-WA0003.jpg](a) If motor M (figure 2) exert a force of F=(10t²+100)N on the cable, where t is in seconds, determine the velocity of the 23kg crate when t=4s.the coefficient of static and kinetic friction between the crate and the plane are Πs=0.3 and Πk=0.25,respectively.the crate is initially a rest.
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b. [image: C:\Users\ssburgeoKONCEPTZ\Desktop\New folder\IMG-20180304-WA0015.jpg]The 6kg slider is released from rest at A and slides with negligible friction down the circular rod in the vertical plane (figure 3). Determine (1) the velocity v of the slider as it reaches the bottom at B and (2) the maximum deformation X of the spring.







4. [image: C:\Users\ssburgeoKONCEPTZ\Desktop\New folder\IMG-20180304-WA0009.jpg](a) A 12kg package is given an initial  velocity  of 3m/s down a 30^0 ramp as shown in fig4,abd strikes the spring  which  has a stiffness of 1500N/m and an initial  compression  of 130m. If the coefficient  of friction  between  the package  and the ramp is 0.3,determine the maximum compression  of the spring
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5. (a) The rocket engine of a 25Mg spacecraft travelling at a speed of 20000km/hr is fired and produces a thrust of 20KN in the direction of its circular path for a period of 3min.Determine the new speed of the space craft in km/hr. The loss of mass due to fuel burned is negligibly small.

(b) The right angled bar (fig5) rotates clockwise with an angular velocity which is decreasing at the rate of 3rad/s2.Write the vector expressions for the velocity and acceleration of point A when w=4rads/s.
Solution
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6. (a) From the first principle, show that the period T of a simple pendulum depends only on the length L of the cord and not on the mass of the pendulum bob or the angle.





(b) When a 2kg block is suspended from a spring, the spring is stretched a distance of 40mm.Determine the frequency and the period of vibration for a 0.5kg block attached to the same spring.





Total upward force = Total downward force













				JOINT A






	
Using Pythagoras theorem
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