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2.(8) (i) Demonstrate that the lens maker’s formula for  real image by a convex lens is given by,

(10+10)
‘where the symbols have their usual meanings. (co2)
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equations
x = asin(wt +8)
y = bsinat
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Assume asoution ofthe form () = Aexp(iat) with a allowed to b complex. Plug the
Solsion ot the ciffretil cquaton and save fo @ interms of k, m, and y. Use your
answr to write down the most general solution t the differntial equation that you can.
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3.(a) The midpoint of a guitar string executes simple i motion w.m inllwm! form  (1+1+2+3)
x(t) = Astn(wt + §). It has an angular frequency of 05! and a0 (CO3)
amplitude of A = 1.60 mm. Take the phase constant to be o /1. ®02)

() Calculate the period of oscillation of the string.

(i) Obtain the maximum speed of the sting during this motion.

(iif)  Determine the maximum acceleration of the string.

(iv)  Determine the initial displacement, velocity and acceleration of the

midpoint of the string.
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I the phase angle for a block-spring system in simple harmonic motion s /6 and the
block's position s given by x = Asin(wt + ), determine the rati of the kinetic energy to
the potential energy at time ¢ = 0.

A damped system has following clements: m = 20 kg; k = 30N/m; b = 09 N.5/m
Determine: (i) damping i frequency
of damped oscilltion.

Double convex fenses are to be manufactured from a glass of refractive index 1.50 with
both i i length

istobe 25 em.

focal length length 25 cm.
Calculate the focal length and power of the combination.

Suppose you have a convex lens of focal length f. Find the least possible distance
between the object and a real image formed by the lens.



