70. Two barrels of masses 4kg and 7kg (shown below) are pulled across a frictionless, frozen pond. The ice fisherman pulls with a force of 30N on the first barrel. Determine the acceleration of the system and the tension in the cord connecting the barrels.
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72*. A 1200N go-cart is being pulled up a 
[image: image2.wmf]25
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incline by a rope that makes a 
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angle with the horizontal. Neglecting all frictional forces, determine the tension in the rope necessary to pull the cart up the incline at a constant speed.

74. A solid sphere of radius R and mass M is placed in a wedge as shown below. The inner surfaces of the wedge are frictionless. Determine the forces exerted by the wedge on the sphere at the two contact points.
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76. (a) What is the minimum force of friction required to hold the pulley system (shown above) in equilibrium? (b) What coefficient of static friction between the 100N block and the table would ensure equilibrium? (c) If the kinetic coefficient of friction between the 100N and the table is .25, what hanging weight should replace the 50N weight to allow the system to move at a constant speed when set in motion?

78*. A 10,000N force is exerted on a car by a cable pulling the car up a loading ramp which is inclined at 
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. If the car has a mass of 1500kg, determine the acceleration of the system (neglecting frictional effects).

80*. A 3kg block starts from rest at the top of a 
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°

 incline and slides a distance of 2m down the incline in 1.5s. Find (a) the acceleration of the block, (b) the kinetic coefficient of friction, (c) the frictional force acting on the block and the plane, and (d) the speed of the block after it has slid 2m.

82*. A 3kg mass hangs from a rope attached to a support on a railroad car. When the car accelerates to the right, the cord makes a 
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 angle with the vertical as shown below. Find the acceleration of the car.  
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84*. No friction. m1=10kg, m2=20kg. A pulling force of 50N is applied to the 20kg block.

(a) Find the acceleration and the tension in the cord. (b) Repeat the problem with 
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86*. A book of mass 0.9kg is projected up a 
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ramp with an initial speed of 3m/s. The coefficient of kinetic friction is .2. Determine (a) how far up the incline the book will go before coming to rest, (b) its acceleration as it slides back down the incline, and (c) its speed when it reaches the bottom of the incline.

88**. A horizontal force, F, is applied to a frictionless pulley of mass m2 as shown below. The horizontal surface is smooth. (a) Show that the acceleration of the block of mass m1 is twice the acceleration of the pulley. Find (b) the accelerations of the pulley and the block and (c) the tension in the string. (Assume a constant supporting force on the pulley to offset its weight.)
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90**. Horizontal force, F = 18N, is applied to the 3 blocks as shown above. 

m1 = 2kg, m2 = 3kg, m3 = 4kg and there is kinetic friction! 
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Find (a) the acceleration of the blocks, (b) the resultant force on each block, and (c) the magnitude of the contact (normal) forces between the blocks.

92**. The three blocks shown below are connected by two light strings that pass over frictionless pulleys (of negligible mass). The acceleration of the system is 2m/s2 to the left and the surfaces are rough. Find (a) the tension in each string and (b) the coefficient of kinetic friction between the blocks and the surface. (Assume the same 
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 for both blocks.)

Note the 
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 angle of the incline.
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