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1. Write the equation that represents the principle of impulse and momentum. 
(1 marks) 

2. Write the equation that represents the principle of work and energy. 
(1 marks) 

3. A 1200 kg mass starts from rest at t =O. The components of the total force on the 
mass from t = 0 to t = 10 sec are given by the following equations. 
LFx = 7201 N. 

LFY = 2160-3601 N. 

IF. =o 
Determine the mass's velocity at t = 10 sec. (2 marks) 
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4. Determine the velocity of each block 2 seconds after the blocks are released 
from rest. Neglect the mass of the pulleys. ( 5 marks) 

so1b B 
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5. A 1000 kg pile P shown in Fig. is driven into the ground using a 500 kg hammer 
H. The hammer falls from rest at a height y

0 
=0.5 m and strikes the top of the 

pile. Determine the impulse which the hammer impacts on the pile if the pile is 
surrounded entirely by loose sand so that after striking, the hammer does not 
rebound off the pile. ( 6 marks) 

H 

lvo=O.Sm. 
_L Datum 

Send 
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6. A spring force is F = 5s2 Nim. The spring is compressed by s = 0.5 m as shown 
in Fig. Determine the work done on a particle attached to the spring. (2 marks) 

7. Whens =0.5 m, the spring is unstretched and the 8 kg block has a speed of 5 m/s 
down the smooth plane. Determine the distance s when the block stops. 
(4 marks) 

K = 200 N/m 
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8. A smooth 3-kg collar, shown in Fig., fits loosely on the vertical shaft. If the 
spring is unstretched when the collar is in the position A, determine the speed at 
which the collar is moving when y = 1 m, if it is released at A with an upward 
velocity vA = 2 mis. (3 marks) 

i. 0.75 m -- ... 

9. Determine the minimum coefficient of static friction between the tires and the 
road surface so that the 1.5 Mg car does not slide as it travels at 100 km/h on the 
curved road. Neglect the size of the car. (3 marks) 
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10. The smooth particle has a mass of 80 g. It is attached to an elastic cord 
extending from O to P and due to the slotted arm guide moves along the 
horizontal circular path r = (0.8sinB) m. If the cord has a stiffness k = 30 Nim 

and an unstretched length of 0.25 m, determine the force of the guide on the 
particle when 0 = 60°. The guide has an angular velocity iJ = 5 rad/sand an 
angular acceleration 0 = 3 rad/s2

. (6 marks) 

Given: vr = r, Vo= riJ, ar =;: -r02, a(}= r0 + 2r0, LF, = mar, IF(}= mao 
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11. If end A of the rope moves downward with a speed of 5 m/s, determine the 
speed of cylinder B. (3 marks) 

12. The acceleration of the train during the interval of time from t = 2 sec to t = 4 
sec is a = 2t m/s2

, and at t = 2 sec its velocity is v = 180 km/hr. What is the 
train' s velocity at t = 4 sec, and what is its displacement from t = 2 sec to t = 4 
sec. (4 marks) 
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