PART B
Bl. A bullet is fired vertically upwards from the ground with a speed of 300 m/s. Find the time

that the bullet is in the air. f 1 _tg
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B2. Billiard balls have a mass of 0.170 kg. The diagram shows a billiard ball (black} being struck

by a cue ball (white). What is the speed of the cue ball before the collision? 2.40 wps
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B3. A spherical star of mass 2.00x10" kg and radius 7.50x10° m is rotating with an angular
velocity of 0.105 rad/s. Intemal forces cause the star to collapse to a new radius of
1.25%10° m. Assuming the star to be a uniform sphere before and after the collapse,
calculate the angular velocity of the collapsed star.
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B4. For testing its suitabitity for space fight, a computer is bolted to a spring-mounted platform as
shown. The platform is made to oscillate in simple harmonic motion with an amplitude of
2 50 cm. Calculate the oscillation frequency £ that gives a maximum acceleration of 15.0 x g.
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BS. A siring of mass 1.20 g and length 8.50 m is under a lension of 1.60 N. The string is
oscillating in a standing wave pattern with nodes at each end and two nodes between its

ends. Calculate the frequency of vibration of the string.
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B6. A very small speaker, with & power output of 100 W, emits sound uniformly in all directions.
What is the sound intensity at a distance of 10.0 m from the speaker?
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B7. A diamond ring is placed 30.0 cit in front of a lens. The image of the ring is invested
and 0.400 times the size of the ring. Find the focal length of the lens.

Tnvected 3rna3e means  Cooverging lens.
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BE. When light from a mercury source passes through a diffraction grating, the third-order
maximum of the 578-nm yellow line occurs at the same location as the fourth-order
maximutn of a different wavelength. Calcutate the wavelength of the fourth-order line.
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B9. The work function for a particular metal is 4.20 eV. What is the minimum frequency
of photons needed to eject electrons from the metal surface with a maximum kinetic

encrgy of 1.00eV?
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B10. Calculate the binding energy (in MeV) of |, Na (atomic mass = 22.989767 u).
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PART C

Cl. A car of mass 1500 kg is travelling around a banked curve which is inclined at an angle of
15.0° above the horizontal.
(a) The car's path is circular with a radius of curvature of 100 m. Assuming that the
road surface is frictionless, calculate the speed of the car such that it remains on
the banked curve. o
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(b) Real road surfaces are not frictionfess. Suppose the driver stops the car on the banked
curve. Calculate the magnitude of the total static friction force between the car's tires
and the road surface, ! -F-r
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{¢) It starts to rain and the car slides sideways down the inclined road surface. I the
coefficient of kinetic friction between the tires and the road is 0.115, determine

the acceleration of the car as it slides. - Y
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C2. A ball of mass 0.450 kg is anchored to the bottom of a swimming pool by an ideal

spring of farce constant 60.0 N/m attached to the pool’s bottem. The spring stretches
420 cm from its unstreiched length as the ball reaches equilibrium at a depth of
3.50 m. The density of water is 1000 kg/m’,

(a) Calculate the magnitude of the force exerted on the ball by the spring.
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(b) Calculate the radius of the ball.
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(c) Assuming the atmospheric pressure is 1.02x10° Pa, calculate the ahsolute pressure at the
depth of the ball,
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C3. The energy released when a radioisotope decays may be used to produce electricity to power

such things as interplanetary probes. Consider the radioactive nucleus 0pg {poloninm)

which decays by alpha emission to %5 Pb (lead) with a half-life of 138.4 days.

Atomic mass of 3 Pe = 200.982848 u
ph = 2059744400
jHe =  4.002603u

(2) Calculate the energy released (in MeV) in the decay of each ’, Po atom.
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Q= 5.4 Mev

(b) Tf a 1.00-g sample of 2*Po initially contains 2.87x10™ atoms, what is the initial decay
rate from this sample (in Bg)?
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(c) How many of this initial number of atoms remain after one year?
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(d) What is the average power output (in W) from the decay of " Pn in this sample

during the first year?
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