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Choose 4 out of 7 questions to be graded. Please, indicate below which gquestions will be

graded. If not, the very first 4 questions you answered will be considered for grading.
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Problem 1. The position of an object is given by x(t) = 2 t? + 5 t where x is in meters and t
is in seconds. (a) What is the average speed between t =0 s and t = 3 s? (b) What is the
instantaneous velocity at t =5 s? (c) What is the instantaneous acceleration att = 5 s?
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Problem 2. A projectile is shot from the edge of a cliff
115 m above the ground level with an initial speed of
65 m/s at an angle of 35° as shown in the figure on right. |
(a) Determine the time taken by the projectile to hit

point P at the ground level, and (b) determine the |
distance X of point P from the base of the vertical cliff.
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Problem 3. A system of two objects having masses m1 and m; are
suspended over a pulley by a cable, where my > mi1 as shown.
Assume that the cable and the pulley have no mass and we ignore
the friction. (a) Draw a free body diagram for both objects. (b) Find
the acceleration of the system, and (c) the tension T in the cord.
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Problem 4. The figure shows a block of mass ma on a
rough horizontal surface, connected by a thin cord that
passes over a pulley, to a second block of mass mg, which
hangs vertically. The coefficient of kinetic friction between
the horizontal surface and mass mais given by p. (a) Draw
a free body diagram for both of the masses. (b) Find the
acceleration of the system and (c) the tension T in the cord.
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Problem 5. Suppose the space shuttle is in orbit 400 km from the Earth’s surface, and it
circles the Earth about every once 90 min. Find the centripetal acceleration of the space
shuttle in its orbit. Express your answer in terms of g, the gravitational acceleration at the
Earth’s surface.
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Problem 6. A mass is attached to a spring (having
the spring constant k) which is held stretched a
distance x by a force of F and then released. The
spring compresses, pulling the mass. Ignore the
friction. Determine the speed of the mass m when
the spring returns: (a) to its normal length {x = 0) and (b) to half its original extension x/2.
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Problem 7. A ball of mass m, starting from rest, falls a

vertical distance h before striking a vertical coiled spring, T— "‘I"" Y=
which it compresses an amount Y. Assume the spring has N 5

negligible mass, and ignore the air resistance. Measure all J

distances from the point where the ball first touches the - -—o-
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uncompressed spring (y = 0 at this point). {(a) Find the ¥
speed of the ball when it first touches the uncompressed
spring (y = 0). (b) Determine the spring constant k.
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