KING FAHD UNIVERSITY OF PETROLEUM AND MINERALS

DEPARTMENT OF PHYSICS

PHYS.302- Classical Mechanics II (TERM 072)
Exam # 1
Dr M S Abdelmonem


Q1
(a) A particle of mass m moves in a Yukawa potential 
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Find the equation of a bound orbit of the particle (having an orbital angular momentum (ℓ) about the center of the potential) to the first order of r/a.
(b) A particle of mass m moves in a central force field that has a constant magnitude F0 but always points toward the origin.

(i) Find the angular velocity ωφ required for the particle to move in a circular orbit of radius ro.

(ii) Find the frequency of ωr of small radial oscillations about the circular orbit.
Q2
For the scattering of T1= 5.0 MeV α-particles (
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)(initially at rest) at a scattering angle in the LAB of ψ = 90◦.      Find the following:
(i) the LAB kinetic energies of the scattered α-particle and gold.

(ii) the recoil scattered angle of gold ζ.

(iii) the scattering angles of α-particle (θ1) and gold (θ2) in the CM system.
(iv) the impact parameter b and the distance of closest approach.

(v) the differential cross section (LAB) of scattering at ψ = 90◦.

(vi) the ratio of the probabilities of scattering at ψ = 90◦ to that at  
             ψ = 30◦.


Q3    (a) Find the center of mass of a uniformly solid cone of base diameter  2a               and height h and a solid hemisphere of radius a where the two basis              are touching.


(b) A 104 kg spherical probe of radius R = 20 cm is launched vertically upward from the surface of Earth with an initial speed 6000 m/s. If the air resistance         F = -(1/2) cwρAv2; where the constant cw = 0.2, ρ = air density ( =1.3 kg/m3 ),          A = πR2 and v is the speed of the probe, determine the maximum height reached and the time taken to reach this height. 

Solve the problem taking g = constant first then solve it again taking           g = G M /r2; where M is the mass of Earth.
Q4  A projectile is fired due East from a point on the surface of Earth at a northern latitude λ with an initial velocity V0 and at an angle α to the horizontal. Take South to be x-axis and East to be y-axis and z-axis to be vertically upward from the surface of Earth. 
(a) Assume that the z motion to be unaffected by the Coriolis force, show that the side deflection when the projectile strikes Earth is 
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(b) Now take  the effect of the Coriolis force in the z-motion find the range of the projectile (Range = y at z=0).
Good luck
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