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Question 1. A solid box floats at the interface between water (with density p,,) and oil (with density

Po, Which is less than p,,). If the density of the box is p such that p, < p < p,,, what fraction of its

volume is submerged in water?
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Question 2. In the pulley system shown in the figure, the left pulley is Fixed to the ceiling, while the
right pulley is free to move vertically up and down. Find the acceleration of the mass m,. The rope
and the pulleys are ideal (massless and frictionless). Then show the possible cases for the magnitude

and direction of this acceleration depending on the ratio between the two masses.
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Question 3. A mass m = 10.0 kg was at the origin at time t = 0s with acceleration d =

(2.01 + 4.0))m/s? and after time T = 6.0 s it moves a displacement A7 = (36.01 — 12.0))m.
3) Find the work done on the mass.
b) Find the kinetic energy at the beginning and at the end.

¢) What was the change in momentum? And why is the momentum not conserved?
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Question 4. A small ball of mass m moves on a U-shaped smooth surface of arm length L as shown
in the figure, such that its base is a semicircle of radius R. The mass starts at point A. Point B is the

contact point between the straight line and the circular part, and point C is at the bottom. If the

gravitational acceleration g is uniform, answer the following:

a) Findthe particle's speed at points B and C, vz and v in terms of the given parameters.

b) Find the normal force at points B and C, Ng and N in terms of the given parameters.
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Question 5. A body of massm = 10.0kg is attached to a spring with a spring constant k = 300.0N/m
and placed on an incline with an angle & = 30° (as shown in the Figure). Spring is stretched by a
distance x, = 15.0cm from its equilibrium position. If the coefficient of friction of the incline is u =
0.70 (assume the same coefficient for both kinetic and static friction), What will be its distance from
the spring's equilibrium position when it comes to rest? Will the body remain at rest? Consider g =

9.81m/s?.
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Question 6. A ball was launched with speed u towards a stationary ball with the same mass on a
Frictionless surface. After an elastic collision, the second ball moves at an angle 30° from the

direction of U as shown. Find the angle 6 along which the First ball scatters.

Note: to receive full credit, you must prove your answer.
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