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1.5

hours closed book quiz

» Solve on the answer booklet in sequence.

= Question sheet will not he comected and must be returned.
« Write clearly. Clarity is important in grading.

» Yectors are indicated in bold.

« Take g=8.81 m/s®,

No.1 — {40%)

The y-coordinate of a particle in curvilinear motion is given by _3.r=4f’ - 3t where v is in
meters and t in seconds. Also, the paricle has an acceleration in the x-direction a,= 12t
mis®. At t=0s the particle is at the origin (0,0) and its velocity in the x-direction is 4 m/s.

5% 1- Write an expression of the position r, the velocity v and the acceleration a as a
function of time tin the x-y frame of reference.
5% 2- Determine the velocity of the particle att=1s. ... Cod e mn For i
i
5% 3- Determine the acceleration of the particle at t=1s.
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No.2 — (20%)

4- Determineg the position of the particle at t=1s.

5- Construct the position r, velocity v, and acceleration a in the x-y frame of
reference at {=1s.

&- Determine the nomal and tangential components of acceleration of the particle
at t= 1s. Show them on the graph of gquestion 5.

7- Determine the radial and transverse components of ameleratlc:n of the particle
at t= 15. Show them on the graph of question 5. 5’ droe e Soven @k

8- Determine #, r,-!’-} 4‘5’ and 8 . =

The small object of mass 1 kg is placed on the
rotating conical surface at the radius shown. The
coefficient of static friction between the cbject and
the rotating surface s 0.8, Assume very gradual
angular velocity changes.

10% 1- Draw the free body diagram and the kinetic diagram of the object i in the piane of

the mation.
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10% 2- Determing the maximum velocity of the object and consequently the maximum

angular velocity & of the cone about the vertical axis for which the object will

not slip.
Ng.3 — {20%])
P
The 20-kg package is at rest when on an incline 3
when a force P is applied to it Starting from rest _1'_‘!?_\.-;5,/-"”\ -
at t=0 s. 10 seconds is required for the package 7
to travel 5 m up the incline. The static and | .- = S e
kinetic coefficients of friction between the

package and the incline are both equal to 0.3

10% 1- Draw the free body diagram and the kinetic diagram of the pack.age._“ o o
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11]%'511 Determine the magnitude of the force P_fu- e o

No.4 — (20%)

The system shown is at rest when a constant
230 N force is applied to collar B. Collar B has a
mass of 8 kg and moves on a frictionless
horizontal rod. Block A has a mass of 3 kg and
moves in the wvertical plane. The attached
horizontal spring to collar B has a stiffness of
100 N/m and is unstretched in _the shown .« + =@
position. The system starts its motion from rest. =

k=T50M,/m

10% 1- Draw the free body diagram of collar B and block A separately. =2 =™ =7 e

10% 1- Determine the speed of collar B and block A when Bhas 0.4 m. {6 4
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