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Answer THREE questions in all; Question 1 (40 marks) and ;'my TWO others (30 marks
each).

a. If A=Aji-Agj+Ask,showthat A== vA.A= JA% +A2+ /A5 . [8 marks]

b. A=i+j,B=2i-3j+k,C=4j-3k. Find (i)(AxB)xC, (ii) A x (B x C). [8marks]

c. Two particles have position vectors given by 1y =2ti+ (3t?2 —4t)k and r, =
(5t2—12t+4)i+t3 —3tk . Find (i) the relative velocity and (ii) the relative
acceleration of the second F = particle with respect to the first at the instant where t = 2,

[8marks]

d. A constant force F acting on a particle of mass m changes the velocity from v4 to v, n
time v (i) Prove that F= m(%) (ii) Does the result in (i) holds if the force is

variable? Explain. [8marks]

e. Show that the force field F defined by
F= (y%2® —6xz?)i + 2xyz* j + (3xy®2® — 6x*z)k is a conservative force field. [8marks]

2. Suppose that the force acting on a system of particles are derivable from potential function V.
Suppose that the system is conservative. Prove that if L =T - V is the Lagrangian function
i (“) & _ ¢ [30 marks)
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If the Hamiltonian H = ) pyda

— I where the summation extends from <=1 to n, 18 S
expressed as a function of the coordinates q, and momenta pg, prove the Hamiltonian equation
Do = --S—H- Qo = %’-71 regardless of whether }{ (i) does not or (b) does contain the variable
Qa 0P«

time explicitly. [30 marks]
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A particle moves in the xy plane under the influence of a central force depénding only on 1ts
distance from the origin.

a. Set up the Hamiltonian for the system.

b. Write Hamilton’s equation of motion. © [30marks]
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