809 AP Physics

   Roychowdhury

Name: _____________________

Block: _____


Chapter 6: Equilibrium Fnet = 0 and Fnet = ma                                 H.W  # 2

In-Class Problems

1.    At takeoff, the combined actions of engines and wings on a plane produce a force of 90,000 N at an angle of 60° above the horizontal. The plane rises at a constant velocity in the vertical direction while continuing to accelerate in the horizontal direction. 

   (a) What is the net force in the vertical and horizontal directions?   (b) What is the mass of the plane?  (c) What  

   is the horizontal acceleration?

2. For sport, a 12 kg armadillo runs onto a large pond of level, frictionless ice with an initial velocity of 5.0 m/s along the positive x axis. It slips over the ice while being pushed by a wind with a force of 17 N in the positive direction of the y axis. In unit-vector notation, what are the animal’s (a) acceleration, (b) velocity and (c) position vectors when it has slid for 3.0 s?   (Hint: Since the acceleration is constant, you may use the equations from Ch.2)

3. A block is given a velocity of 5.00 m/s up a frictionless 30° incline. (a) What is the acceleration of the block along the ramp? (b) How far up the incline does the block slide before coming to rest?

4. A 10 kg block is being pulled at an angle of 37° by a force of magnitude 100 N. A force of magnitude 25% of the Normal force on the block opposes the motion of the block. What is its acceleration?

5. A 10kg block is placed on a frictionless incline of angle 37°. A horizontal force of magnitude 50N is applied to it horizontally. What is the magnitude and direction of the block’s acceleration? What is magnitude of the Normal force on the block?


H.W Problems

1. A sphere of mass .1 kg is suspended from a cord. A steady horizontal breeze pushes the sphere so that the cord makes an angle of 37° with the vertical when at rest. Find (a) the magnitude of that push and (b) the tension in the cord.

2. A string going over a pulley “A” of mass “m” supports a mass “M” as shown in the figure. Find the magnitude of force exerted by the clamp “B” on pulley “A”. (HINT: draw the free body diagram for the hanging mass and pulley A. The clamp B exerts a normal force on pulley A at some unknown angle. Can you find the components of this Normal force?)                                                                                                                     
3.  A couch cushion of mass 1.20kg is released from rest at the top of a building of height 8m. A wind is blowing along the side of the building exerts a constant horizontal force of magnitude 2.40 N on the cushion as it drops. The air exerts no vertical force. (a) What is the acceleration of the block in the x direction? In the y direction? (b) How long does the cushion take to land on the ground? (c) How far from the building will the cushion hit the level ground? (d) Show that the trajectory of the couch is a straight line. (Hint: Motion along x and y independent – use constant acceleration equations on Equation sheet)

4.  A 5.00 kg block is pulled along a horizontal frictionless floor by a cord that exerts a force F = 12.0 N at an angle ( = 25° above the horizontal. (a) What is the acceleration of the block? (b) The force F is slowly increased. What is its value just before the block is lifted completely off the floor? (c) What is the acceleration of the block just before it is lifted completely off the floor?

5. A block of mass 5kg is placed on a frictionless incline of angle 30°. A force F = 50 N is applied as shown. (a) Find the resulting acceleration of the block along the incline. (b) What is the magnitude of the normal force on the block? 

6. An 85 N box of oranges is being pushed across a horizontal floor. As it moves, it is slowing down at a constant rate of 0.90 m/s2. The push force has a horizontal component of 25 N and a vertical component of 25 N downward. What is the magnitude of the force of friction on the box as well as the normal force from the surface below. 

7. A 2 kg lamp hangs from the ceiling of an elevator. When the elevator is ascending and speeding up, the tension in the rope has a value of 22 N. when it is about to reach its destination, the tension reads 17N. What is the acceleration of the elevator while speeding up and slowing down while going up? (two ‘a’ values)

8. A 10 kg block is being pushed down at an angle of 37° by a force of magnitude 100 N. A force of magnitude 25% of the Normal force on the block opposes the motion of the block. What is its acceleration? Compare your answer to the answer from In-class Problem #4. Can you see why it is more efficient to pull on a heavy cart than push it at an angle? 
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