807 AP Physics

Roychowdhury


COE And Work – Kinetic Energy Theorem

WORKSHEET # 5
1. A 15 kg block is dragged over a rough, horizontal surface by a constant force of 70 N acting at an angle of angle 20(  above the horizontal. The block is displaced 5 m, and the coefficient of kinetic friction is 0.1. Find the speed of the block at the end of 5 m if it started at rest.
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2. As shown in the figure, a block of mass 2.1 kg is pushed up against 

a vertical wall. The coefficient of kinetic friction between the block

[image: image3.emf]and the wall is 0.4 and the angle α = 60( .

(a) If the force is 60 N, find the work done by this force in moving the 

block upward by a distance 1.3 m.

(b) For a force of F = 60 N, find the magnitude of the frictional force.

(c) How fast is the block moving at the end of 1.3m?
3. A pinball machine launches a 100 g ball with a spring-driven plunger. The game

board is inclined at 8(  above the horizontal.

[image: image8.bmp]
Find the force constant k  of the spring that will give the ball a speed of 80 cm/s when the plunger is released from rest with the spring compressed 5 cm from its relaxed position.

4. A spring of constant k = 2 N/cm is compressed x = 20 mm and released. The m = 2 kg mass skids down the incline of height h = 1.2 m and inclined at an angle θ = 20(. If the incline has a coefficient of friction of μ = 0.2 for a distance L = 0.9 m along a straight stretch, what is the final velocity of the mass? 
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5. A block m is connected to a block M by an inextensible string that passes over a frictionless pulley having negligible mass. The block M is connected to a spring that has negligible mass and a force constant k = 250 N/m. The spring is unstretched when the system is as shown in the figure. The incline is frictionless. The angle of inclination is θ. The block m is pulled a distance l  = 20 cm down the incline (so that the block M is a height h = 40 cm above the floor) and released from rest.
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[image: image2.emf]Find the speed of block m when the block M is a distance above the floor at which point the spring is unstretched (i.e at a height hfinal of 20 cm from the floor). 

6. A block of mass m = 10 kg is released from point A on a track ABCD as shown in the figure. Point A is a vertical distance h0 = 4 m above points B, C, and D. The track is frictionless except for a portion BC of length l = 8 m which has a coefficient of friction μ. The block travels down the track and hits the spring with spring constant k = 140000 N/m. If the spring compresses 7 cm, find the coefficient of friction μ. Also find the height h’ it rises to (point E) after rebounding from the spring
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7. Two blocks are connected by a light string that passes over a frictionless pulley as in the figure. The block of mass 10 kg lies on a horizontal surface and is connected to a spring of force constant 270 N/m. The system is released from rest when the spring is unstretched.

[image: image7.bmp]If the hanging 15 kg block falls a distance 0.8 m before coming to rest, calculate the coefficient of kinetic friction between the block m1 and the surface.




9. A small bead of mass m is placed on a smooth sphere of radius R. When nudged very gently from its initial location at the very top of the sphere, the bead starts to slide down the sphere. Find the angle with the vertical at which the bead falls off the sphere.
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8. A 2.00 kg block situated on a rough incline is connected to a spring of negligible mass having a spring constant of 100 N/m . The block is released from rest when the spring is unstretched, and the pulley is frictionless. The block moves 19.4 cm down the incline before first coming to rest. 


(a) Find the coefficient of kinetic friction between the block and the incline. 




















(b) If the coefficient of static friction between the block and the incline is 10% more than the value of kinetic friction, does the block move after first coming to rest?
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