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INSTRUCTION: Answer only FOUR questions. 

Please use the answer booklet provided. 

 

 

Question 1 

 

(a) The acceleration of the particle in the straight line is given by a = ( 3t – 4 ) m/s², where t 

is time in seconds. If s = 2 m and v = 3 m/s when t = 0, determine the particle’s velocity 

and position when t = 3 s and total distance travel by the particle during this period. 

 (10 marks) 

 

(b) Referring the Figure 1 below, If the block A is moving upward with speed 4 m/s and 

block C is also moving upwards at speed 7 m/s determine the speed of block B and at 

what time the length block A is equal with block B and block C. Initially, all the block is 

at rest when t = 0 second 

 

 

Figure 1: Pulley System with Block A, B and C 

(Figure courtesy of Hibbeller, R.C. Yap. K.B., Mechanics for Engineers: Dynamics, 13
th
 Ed, Pearson 2013. Pg 95) 

 

(15 Marks) 
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Question 2 

 

(a) A block M has a mass 3 kg is being pulled by a force 200 N in the inclined surface as 

shown in Figure 2 below. If the block initially at rest when t = 0, determine the time 

taken for the block to reach a distance of 2 m. Assume the coefficient of friction for the 

block M with the surface, µ = 0.3. 

 

 

Figure 2: Block in the Inclined Plane 

(12 Marks) 

 

(b) The 300 tons airplane as shown in Figure 3 is flying at constant speed of 400 km/hr 

along a horizontal circular path. If the banking angle θ = 20°, determine the uplift force 

N acting on the airplane and the radius R of the circular path. 

(Hint: ignore the size of the airplane) 

 

 

 

Figure 3: Aircraft in Circular Path 

(13 marks) 

 

N 

R 

θ 
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Question 3 

 

(a) Ball A and B have a mass of 3 kg and 5 kg respectively. If the ball is sliding on a 

smooth vertical plane with the velocity as shown in Figure Q4 below. Determine their 

speeds after impact. The coefficient of restitution is e = 0.75 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Collision of ball 

(12 Marks) 

 

(b) The flywheel shown in the Figure 5 is rotating with an angular velocity of A = 12 rad/s. 

Calculate the angular velocity of rod BC at the instant shown. 

 

 

Figure 5: Flywheel 

(Figure courtesy of Hibbeller, R.C. Yap. K.B., Mechanics for Engineers: Dynamics, 13
th
 Ed, Pearson 2013. pg 

345) 

(13 marks) 

x 

Line of 

Impact 

1 

1 

1 m/s 

3 m/s 

A 

B 

y 

12 rad/s 
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Question 4 

 

The pendulum consists of 3 kg uniform slender rod and 8 kg sphere as shown in Figure 6 

below. If the pendulum is subjected to a torque of M = 30 N.m, and has an angular velocity 2 

rad/s when θ = 30°, determine the magnitude of the reactive force pin O exerts on the 

pendulum at this torque 

 

Figure 6: The Pendulum System 

(Figure courtesy of Hibbeller, R.C. Yap. K.B., Mechanics for Engineers: Dynamics, 13
th
 Ed, Pearson 2013. pg 

435) 

 (25 marks) 

 

Question 5 

 

The pendulum consists a 2 kg of rod BA and 4 kg of disk as shown in Figure 7 below. The 

disk is stretched 0.05 m when the rod is in horizontal. If the pendulum is released from rest 

and rotates about point D, determine the angular velocity when the rod is in vertical position. 

The roller C allows the spring to remain vertical as the rod rotates. 

 

 

Figure 7: Spring Pendulum System 

(Figure courtesy of Hibbeller, R.C. Yap. K.B., Mechanics for Engineers: Dynamics, 13
th
 Ed, Pearson 2013. pg 

487) 

(25 marks) 

END OF QUESTION 

200 mm 50 mm 

M = 30 N.m 

 0.1 m k = 15 N/m 

0.1 m 0.1 m 

0.04 m 
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APPENDIX 

 

 
v = vo + at 

 
v2 = vo

2 + 2a (s – so) 
 

s  =  so + vt + ½ at2 

 
Fs = ks 

 

T1  + U1-2 = T2 

 
Uspring (1-2) = -( ½ ks2

2 – ½ ks1
2) 

 

  
          

  
 

 

             

  

  

 

 

                        

 

   
           
           

 

 
IG = mkg

2 

 
(IG)rod = ml2/12 

 
(IG)sphere = 2mr2/5 

 
(IG)Disk = mr2/2 

 

Mo=Io 
 

Io = Ia + md2 
 

T = ½ mv2 = ½ IG  
 

F = ma = mat = man = m
2r 

 


