Statics 

1-a) Three coplanar forces of magnitude 10 , 5 , F kg.wt act at a point , If the angle between the first two forces 120 , Find the value of F .
b) ABCD is a square whose side length 30 cm , forces of magnitude 4 , 5 , 4 , 5 N acts along 
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respectively , and another two forces each of magnitude 3
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 N act at A , C in the direction 
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 respectively , Prove that the system is equivalent to a couple and find the norm of its moment . Then find the magnitude and direction of two forces acting at B and D and parallel to 
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 which makes the system in a state of equilibrium .
2-a) A body of weight 9 kg.wt is placed on a smooth inclined plane which inclines by 30° with the horizontal . The body is in equilibrium when it is pulled by a horizontal force . Find the Force and the reaction of the plane on the body.
b) AB is a uniform rod of length 80 cm. And weight 35 Newton acting at its midpoint , rests in a horizontal position on two supports at its ends , and carries a weight 5 Newton at a point 20 cm. distant from B . At what point of the rod should a weight of magnitude 20 Newton be suspended in order that the reaction at B at twice its value at A ? what are the magnitudes of the reaction then 
3- a) The force F = (6 , 8) act at the point A (-1 , 2) Find :
i) The moment of F about B (2 , 5)

ii) The algabric component of F in direction of 
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.

b) The coplanar forces whose magnitudes are 5 , 10 , 15
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 , 20 Newton act at a particle the measure of the angles between each two successive forces are 60° , 90° , 150° respectively . Find the resultant of these forces .
Dynamics

4-a) A car (A) moving o a straight way measured the relative velocity of another car (B) coming from the opposite direction it was 140 km/h. When the car (A) reduced its velocity to its half and remeasured the relative velocity of car (B) It found it 120 km/h. Find the actual velocities of the two cars? .

b) A smooth sphere of mass 200 gm moves in a straight line on a horizontal table with velocity 60 cm/sec. The sphere impinges on a smooth sphere of mass 400 gm at rest on the table. If the first sphere came to rest as a result of impact , find the magnitude of the mutual Impulse between the two spheres.
5-a) If the displacement vector of a particle of mass 100 gm.wt given by S = 2(t3 + 5t) 
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C

. Find the vector of force act on the body . 
b) An electric lift is moves with an acceleration of magnitude 140cm/sec2. A body of mass 7 kg is suspended from the end of a spring balance fixed in the ceiling of a lift. Find the appearance weight of the body in units of kg.wt in the following cases :
i) When the left moving upwards .

i) When the left moving downwards .

6-a) A bullet of mass 12 gm is fired with velocity 21 m/sec . Find in joule the kinetic energy normally with a vertical wall and penetrates in it a distance of 6 cm . find the resistance of the wall to the bullet measured in kg.wt. assuming it is constant. 
b) A car of mass 2 tons its power 20 horse moves horizontal under the action of resistance proportional with its velocity . If the maximum velocity is 90 km/hr . Find the resistance per ton when it moves with velocity 18 km/hr.
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