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1. A boy whirls a stone in a horizontal circle of radius 1.5 m and at height 2.0 m above
level ground. The string breaks, and the stone flies off horizontally and strikes the
ground after traveling a horizontal distance of 10 m. What are

(a) the magnitude of the centripetal acceleration of the stone during the circular
motion? {5%}
{b) the speed of the stone when it strikes the ground? {5%}

2. (a) A hot-air balloon of mass M is descending vertically with downward acceleration
of magnitude a. How much mass must be thrown out to give the balloon an
upward acceleration of magnitude a? {6%} (Assume that the upward force from
the air does not change because of the decrease of the mass)

(b} A 1000 kg boat is traveling at 90 km/h when its engine is shut off. The mag-
nitude of the frictional force between the boat and the water is properticnal to
the speed v of the boat as fr = 70 v, where v is in m/s and f; is in newtons.
Find the time required for the boat to stow to 45 km/h. {6%}

3. A uniform ball, of mass M = 6.00 kg and radius R, rolls smoothly from rest down
a ramp at angle § = 30.0°. The ball descends a vertical height A = 1.20 m to reach

the bottom of the ramp. What are

(2) the speed of the ball at the bottom? {5%} and
(b) the magnitude of the frictional force on the ball? {5%}

4. A pulley, with a rotatiopal inertia of 1.0 x 10~3kg — m? about its axle and a radius of
10 cm, is acted on by a force applied tangentially 2t its rim. The force varies in time
as F' = 0.50¢ + 0.30£2, with force in newtons and t in seconds, The pulley is 1mt1ally
at resi. At ¢t = 3.0s what are

{a) its angular acceleration {5%} and
(b) its angular speed? {5%}

5. (a) Particle A and particle B are held together with a compressed spring between
them. When they are released, the spring pushes them apart, and they then fly
off in opposite directions, free of the spring. The mass of A is 2.00 times the
mass of B, and the energy stored in the spring was 60 J. Assume that the spring
has negligible mags and that all its stored energy is transferred to the particles,
Once the transfer is completed, what is the kinetic energy of particle A7 {5%}

{b) In & certain binary-star system, each ster has the same mass of our Sun, and
they revoive about their center of mass. The distance between them is the same
as the distance between earth and the Sun. What is their period of revolution
in years? {5%) (The mass of the Sun is 1.99 x 103 kg, the distance between
the earth and the Sun is 1.5 x 101 m)

6. Two large parallel conducting plates carry equal and opposite charges and are sep-
arated by a distance of Sem. If an_‘Q-,uC point charge placed between the plates
experiences a force of (2.7 X 1072 N) 1.

(&) The potential difference between the platesis __ . {5%}

{b) The electrical energy stored between the plates is , assuming
the 9-4C point charge is not there between the plates, {5%}

ARG




Bk 19 B3 0 A SBOBE 5 4 A8 A 32 4 A SR

#a LB HEEU) A

#£ 2 Rz% 2

19
"

7. A metal rod slides at a constant 40 cm/s over frictionless rails separated by 25cm,
as shown in Figure 1. A 0.30T uniform magnetic field is directed out of the page.
Assume that the resistance of the rod is 3.0Q! and that the rails have negligible
resistance,

{(a)} The current flowing in the rails and the direction of the current are
{s%}
{b) The mechanical power needed to kesp the rod moving at constant velocity is
. {56%} -

Figure 1: A metal rod slides over frictionless rails in & uniform B field.

8. A radio station transmits a 10-kW signal at frequency of 100 MHz. For simplicity,
assume that it radiates at a point source. At a distance of 1 km from the (point
source) antenna,

(a) the amplitudes of the electric and magnetic field strengths are ;
{5%}

(b) the energy incident normally on a square plate of side 10cm in 5min is

{67}

9. Two trains (4 and B), each of proper length 1km, run on parallel tracks. Train A
has a velocity of 0.6 ¢ while train B has a velocity of 0.8 ¢ relative to the ground. How
long does it take the faster train to fully pass the slower one (from the time when
the front of B coincides with the rear of A to the time when the rear of B coincides
with the front of A)? The answer is

(a) according to observers in the ground frame; {6%}
(b) according to observers in the frame of the slower train. {6%}

10. In £~ decay a neuiron in a nucleus is transformed into a proton, an electron, and an
antineutrino:
n—p-e

{a) The physical quantity not conserved in 5~ decay is . {5%}
(b) The particle denoted by the question mark in the reaction

By B Cpets?
is . {5%}

Note that the superscript and subscript in ‘3G, for instance, are respectively the mass
number 4 and atomic number Z of the carbon nucleus.
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