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1r . The cable of the I 800-kg elevator cab in the figure snaps when
the cab is at rest at the first floor, where the cab bottom is a
distance d= 3.7 m above a spring ofspring constant k = 0.l5
MN/m. A safety device clamps the cab against guide rails so
that a frictional force of 4.4 kN opposes the cab motion.:.) Find
the speed of the cab just before it hits the spdr+rg. O,ru,^,i .
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The three blocks in the figure below are connected by massless cords and pulleys'

Data: m1 = 8 kg, m2 = 2 kg, m: = I kg. The coeffrcient of kinetic friction between mz

and the incline is 0.2.

(a) Show the free body force diagram.
(b) Calculate the acceleration of ml, m2, ml.
(c) Calculate the tensions on the cords.
(d) Calculate the normal force acting on m2.
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3. A baseball leaves the bat at a height of 1.2 m above the ground, traveling
at an initial angle of 45o with the horizontal, and with a velocity such that
the horizontai range would be 122 m. At a horizontal distance of I 10 m
from the bat is a fence 9. I m high.
Calculate whether the ball will hit the fence or will be a home run.

fNotice: horizontal range R = 1v62/g;sin206 1.
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4 ,I tr'orensic scientists cirn me:rsure the muzzle velocity of a gun by liring a bullet
horizontally into r large hanging block thrt absorbs the bullet and srvings upward
(as shown in the ligure). In one such test, a 5.00 g bullet is lired nt a 3.00 kg block
which nbsorbs the bullet and srvings upward. If the resulting change in elevation of
the block h is 7.00 cm. What was the or iginal  speed of the bul let?
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$. , Two masses, M and m are connected by a pulley of radius R= 0.12m and
rotational inertia I=0.09 Kg "n.. M= 6 Kg and m= 4 Kg. A force of
magnitude P= 50N is applied to M. The pulley has no friction. calculatd the
acceleration of the masses and the angular acceleration of the pulley.
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G. A 240 N weight is hung from trvo ropes as shown. Find the tension force rn

the horizontal rope.
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I ,7. A uniform rod of mass M and length L is hinged at the ceiling and is
capable of rohting in the vertical plane. A bullet of mass m is shot to
hit the rod with speed v at right angles to the rod and strike its edge.
The bullet gets embedded in the rod. (i) Determine the angular
momentum of the bullet just before it hits the rod. (ii) Calculate the
angular speed of the rod right after the collision.
M= 1 Kg, L= l0m, v: 100 rnls, m = 0.01 Kg
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