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1. The figure illustrates the flight of Emanuel Zacchini over three Ferris wheels, located as shown and each 18 m high .
Zacchini is launched with speed v,=26.5m/s, at an angle 0,=53° up from the horizontal and with an initial height of 3.0m
above the ground. The net in which he is to land is at the same height.

(a) If he reaches his maximum height when he is over the middle Ferris wheel, what is his clearance above it?
(b) How far from the cannon (+ %) should the center of the net be positioned?
(10%)

2. Ethanol of density d = 791 kg/m? flows smoothly through a horizontal pipe that tapers in cross-sectional area from
A; = 1.20 x 10° m? to A, = A1/2. The pressure difference between the wide and narrow sections of pipe is 4120 Pa. What is
the volume flow rate R, of the ethanol? (10%)

3. A 2.0 kg block is dropped from a height of 40 cm onto
a spring of spring constant k=1960 N/m. Find the 40 em
maximum distance the spring is compressed. (10%)

1960 N/m

= k=
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4. Show that, if the ball is to swing completely around the fixed peg, then d > 3 L/5. The string has a ball attached to one end,
and is fixed at its other end O. The distance from the point O to the fixed peg at point Pisd. (10%)
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5. A.uniform disk, with mass M = 2.5 kg and radius R = 20 cm, mounted on a fixed horizontal axle. A block with massm = 1.2
kg hangs from a massless cord that is wrapped around the rim of the disk. Find the acceleration of the falling block, the
angular acceleration of the disk, and the tension in the cord. The cord does not slip, and there is no friction at the axle. (10%)
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