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1. Based only on consistency of units, which of the following formulas could NOT be correct? In each case, x is distance, v is speed, and t is time. Circle the incorrect formulas.

(a) xt = v          (b) x = vt         (c) t = v/x       (d) vx = t         (e) v = x/t       (f) v2 = 2x2/t

2. An object is following a circular trajectory with a constant speed. Determine and circle the correct statement(s).                                                                                                                                                          (a) The object’s acceleration is zero.                                                                                                                    (b)  The object’s acceleration is not zero.                                                                                                                  (c)  The object’s acceleration  is tangential to its circular path.                                                                           (d) The object’s acceleration is perpendicular to its circular path
3. Two horizontal ropes are attached to a boulder and produce the pulls shown in the figure as two vectors 
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 at angles α and β, respectively, relative to the positive x-axis direction. Find the resultant pull, i.e. its magnitude and direction, if 
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4. If you push a box with 20 N force, it pushes back on you with 20 N force.  How can you ever accelerate this box if it always pushes back with the same force you exert on it?
(a) There is a very short time delay between the moment you exert the force and reaction of the box. 

(b) Normal force becomes smaller when you start to accelerate the box.     
(c) Two forces in action-reaction pair always act on different objects.  
(d) There is frictional force acting on the box, which causes it to move. 
5. When a car goes around a curve, it has a tendency to skid outwards.   What force keeps the car from skidding?

(a) Elastic force.        (b) Centrifugal force.      (c) Kinetic friction force.    (d) Static friction force. 

(e) Gravity force.  

6. The graph shows the dependence of an object’s x coordinate on time.
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(a) Does the object ever reverse its direction of motion? If so, where?

(b) Does the object ever return to its starting point?

(c) Is the object’s velocity constant?

(d) Is the object’s speed ever zero? If so, where?

(e) Does the object have any acceleration?

7. A ball is thrown directly upward on Mars, where the gravitational acceleration is 38% of g (g = 9.8 m/s2), and returns to the initial position 5.0 s later. Ignoring any air resistance,                                                                        (a) find how high the ball reached relative to its original position,                                                                        (b) find the ball’s original upward velocity.

8. In simple harmonic motion, the speed is greatest at that point in the cycle when                                                        (a)   the magnitude of the acceleration is a maximum.               (b)   the displacement is a maximum.                                                                                                               (c)   the magnitude of the acceleration is a minimum.               (d)   the potential energy is a maximum.
9. Two children are riding on a merry-go-round. Child A is at a greater distance from the axis of rotation than child B. Which child has the larger centripetal acceleration?                                                                              (a) Child A                      (b) Child B                    (c) They have the same centripetal acceleration                    (d) There is no enough information to answer this question.   
10. A projectile is thrown from the ground level at a certain angle θ above horizontal, reaches a maximum height h and lands at the same ground level at a horizontal distance R from the start point. The air resistance can be ignored. If h = 4.9 m and R = 25.0 m, determine  a) the angle θ,   b) the initial speed of the projectile v0,  c) the time during which the projectile was in the air.
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11.  A disk starts from rest and rotates with constant angular acceleration.  If the angular velocity is ω at the end of the first two revolutions, then at the end of the first eight revolutions it will be:
              (a)
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12. An ice skater is rotating (ignore friction) with her arms outstretched holding equal heavy weights in each hand. If she pulls her arms in close to her chest, her angular speed will:                                                                                                      (a) increase                                         (b)  decrease                           (c)  stay the same
13. Magnitude of the exerted force is 150 N.  Mass of the box is 25 kg. Angle a between vertical and direction of the force is 600.  The coefficient of kinetic friction is 0.3. Find normal force, and horizontal component of acceleration of the box.
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A bag of cement of weight 325 N hangs from three wires.  Two of the wires make angles (1 = 600 and  (1 = 250 with the horizontal.  If the system is in equilibrium, find the tensions T1, T2, T3 in the wires.
15. A brick is dropped from the top of a building through the air (friction is present) to the ground below.  How does the brick's kinetic energy (K) just before striking the ground compare with the gravitational potential energy (Ugrav) at the top of the building? Set y = 0 at the ground level.

(a) K is equal to Ugrav.            (b)  K is greater than Ugrav.       (c)  K is less than Ugrav.  

16. A small car collides head-on with a large SUV.  Which of the following statements concerning this collision are correct? 

(a) The small car is acted upon by a greater average force than the SUV.

(b) The small car undergoes a greater change in momentum than the SUV.

(c) Both vehicles undergo the same change in momentum.

(d) None of the above answers are correct.

17. Find the magnitude and direction of the net gravitational force on mass B due to the other masses.  Masses A and D are 4 kg each.  Masses B and C are 5 kg each.     
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18. A fisherman notices that his boat is moving up and down periodically, owing to waves on the surface of the water. It takes 3.70 s for the boat to travel from its highest point to its lowest, a total distance of 85 cm. The fisherman sees that the wave crests are spaced 7.50 m apart. How fast are the waves traveling?
19. A 1.9 kg block slides down a frictionless ramp.  The top of the ramp is 1.5 m above the ground; the bottom of the ramp is 0.25 m above the ground.  The block leaves the ramp moving horizontally, and lands a horizontal distance d away.  Find the distance d.
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20. Two pulses of exactly the same size and shape are traveling toward each other along a stretched rope. They differ only in that one is upright while the other is inverted. Superposition tells us that when the pulses meet each other, they will cancel each other exactly at that instant and the rope will show no evidence of a pulse.  What happens afterwards?

(a) The pulses rebound from each other, each going back in the direction from which it came.                          (b) Each pulse continues as though it had never met the other one.                                                                     (c) The rope remains straight, since the pulses have cancelled each other.
21. A mass on a spring oscillates with a period T.  If we double the mass and we half the force constant, the new period will be:                                                                                                                                                       (a) 2T                              (b) T/2                            (c) 4T                                (d)  T/4
22. A neutron with a mass of 1.67×10−27 kg and moving with a speed of 45.0 km/s  makes a head-on collision with a boron nucleus with a mass of 1.66×10−26 kg. The boron nucleus is originally at rest.   If the collision is completely inelastic, so that the neutron and boron nucleus stick together, what is the final kinetic energy of the system?
23. A small block on a frictionless horizontal surface has a mass of 7.30×10−3 kg. It is attached to a massless cord passing through a hole in the surface. (See the figure below) The block is initially revolving at a distance of 18cm from the hole with an angular speed of 1.15 rad/s. The cord is then pulled from below, shortening the radius of the circle in which the block revolves to 12 cm. You may treat the block as a particle.  What is the ratio between the initial and final kinetic energies?
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24. A solid uniform sphere and a uniform spherical shell, both having the same mass and the radius, roll without slipping down a hill that rises at an angle θ above the horizontal.  Both spheres start from rest at the same vertical height h.  

(a) How fast is each sphere moving when it reaches the bottom of the hill?  

(b) Which sphere will reach the bottom first, the hollow one or the solid one? 

25. A 3.00 kg rock is attached at the end of a thin, very light rope 1.20 m long and is started swinging by releasing it when the rope makes an 31.0° angle with the vertical.  (a) What is the period of oscillation of this pendulum?                                                                                            (b) What is the radial acceleration?
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