                                  EXAM I.

1. Write down three vector and three scalar (non-vector) quantities. Give the international (SI) units in which we measure their magnitude.
                                                                                               (20 p)                                                                 

2.  A hammer thrower rotates the hammer on a circular trajectory. What is   

      the reaction force of the centripetal force acting on the hammer?

                                                                  (20 p)

3. How the stroboscopic picture of a free falling body would look before 

     and after achieving the terminal speed? Using the same flashing 

     frequency how the stroboscopic picture would change if it is no air 

     resistance? Point out the differences! Draw the expected pictures!

                                                                                              (20 p)

4. A train is going from North to South with a speed of 10 m/s. During a 5s time interval the train changes it’s direction to West, keeping the speed constant. Calculate the magnitude and direction of the change in the velocity vector.  

                                                                                        (10 p)

5. A huge object with mass one million  (1 000 000) times smaller than the 

     mass of the Earth starts falling with the g=10m/s2 gravitation acceleration 

     towards the Earth. Due to this gravitational interaction the Earth will get 

     an aE acceleration towards the object. Estimate aE  and calculate  how 

     much time would take the Earth to travel a distance of 1mm with the 

     achieved aE acceleration. (The Earth starts from rest)

                                                                                         (10 p)

6. A motorcyclist drives off from a cliff situated at h=20 m height, with an 

     initial speed V0=10m/s pointing in the horizontal direction. If the 

     gravitational acceleration is g=10m/s2 calculate after how much time will 

     he hit the ground. How far from the base of the cliff will the impact point

be?   

                                                                                         (20 p)  

BONUS: If the air resistance force acting on a moving ball can be expressed as Fr=K V, with K=0.2 Ns/m (a constant), and V the speed of the ball, calculate the terminal speed of the falling ball. The mass of the ball is 

m=0.2kg  and the gravitational acceleration is g=10 m/s2.  

                                                                                              (+20p)

formulas:   F=ma ;  d=1/2 a t2  , v=a t (constant acceleration) ; d=V t  (constant speed) ; a=V2/r , Fcp=m V2/r  (circular motion)   

