1. Kristen starts pulling a sled on a packed icy surface. The chart shows how the force she exerts on the sled changes with time. The sled has a mass of 5 kg. Ignore the frictional forces exerted on the sled.

a) Sketch a diagram of the situation and identify an initial and final state.

b) Represent the process with a work-energy bar chart

c) Determine the final velocity of the sled.
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Solution:
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2. A one metric ton (1 metric ton = 1,000 kg) elevator has 6 passengers of average mass of 75 kg each.  The elevator is at rest on the 14th floor, when the cable snaps and the elevator starts descending.  Immediately after the cable snaps, the safety measure begins, which creates a friction force of 10,000 N.  What is the final velocity of the elevator.  (Note:  Each floor is 5 m in height.)
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[image: image10.wmf]3. At a ski resort a chair lift takes skiers up a 30 hillside to an elevation of 180 m.  How much power is required to pull 80 skiers at a time, at a speed of 3 m/s, if their average mass is 75 kg and the friction force is 2500 N?
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Or another way to solve it:
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4. a) A spring with spring constant k is compressed a distance Δx, and a block of mass m rests against the spring. The block is shot up a plane of length d  inclined at angle θ. The coefficient of kinetic friction is μk and static is  μs. Find the speed of the block with which it leaves the plane. 

b) A spring with spring constant 10,000 N/m is compressed a distance 5cm, and a block of mass 500g rests against the spring. The block is shot up a plane of length 1.5m  inclined at angle 30(. The coefficient of kinetic friction is 0.4 and static is 0.5. Find the speed of the block with which it leaves the plane. 
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5. a) A spring with spring constant k is compressed, and a rollercoaster cart of mass m rests against the spring. When the spring is released the cart is shot along a frictionless track and travels toward a loop-the-loop of radius R. Determine the minimum compression of the spring that enables the cart to make it through the loop-the loop. 

STEPS: 

· What is the minimum speed the cart must have to make it through? (Hint: normal force at the highest point of the loop should be zero if the cart barely makes it trough the loop).

· Choose the system. Choose the initial and final points. Draw an energy bar chart. Write the Work-Energy Theorem for this particular case.

· Find the minimum compression of the spring (.

b) A spring with spring constant 106N/m is compressed, and a rollercoaster cart of mass 500kg rests against the spring. When the spring is released the cart is shout along a frictionless track and travels toward a loop-the-loop of radius 10m. Determine the minimum compression of the spring that enables the cart to make it through the loop-the loop.
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6. A skier (shown on the figure as a huge ice block) starts at rest at point A, the top of a large hemispherical hill of radius R. 

· Neglecting friction, determine how the velocity changes when the skier slides down, i.e. determine the velocity at an arbitrary point B on the slope of the hill.

· Draw a free body diagram of the skier at the point B

· Determine the value of angle ( in the point where the skier will leave the hill and become airborne (Hint: At this point the normal force goes to zero)

· Find the height of this point in terms of radius R. 
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