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where n # 0,£1,#2,...

Answer the following questions

1) Two equal masses are connected by means of a spring and two other identical springs
fixed to rigid supports on either side (Fig. 1), permit the masses to jointly undergo
simple harmonic motion along a straight line, so that the system corresponds to two
coupled oscillations. Assume that M =m,=m and the stiffness constant is & for
both the oscillators.
(a) Form the differential equations for both the oscillators and solve the coupled
equations and obtain the frequencies of oscillations,

(b) Discuss the modes of oscillation and sketch the modes.

2)Find the eigen values and eigen functions of the equation:

Y'=42y' +42%p =0 »J(0)=0, y()+ y'(1)=0

3)Find the general solution of Bessel’s differential equation

Fig. Coupled oscillator

zzY"+zY'+(z2—n2)Y=O




4) Determine the singular points of each of the following differential equation and
specify whether they are regular or irregular.
@ z%"+zy + (22 - n?)y =0
(b)  @D*" +2@z1)3y +y=0
© 2*(A-2)y"+y -y=0

5)Let u(x,?)represent the temperature of a very thin rod of length 7, which is placed on

the interval 0<x < 7, at position x and time 7. The PDE which governs the heat

2
distribution is given by 6_124 _10u ,
ox~ kot

where u, x, ¢ and k are given in proper units. We further assume that both ends are
insulated; that is, u(0,7) =u(x,t)=0are impose "boundary condition" for ¢ > 0. Given
an initial temperature distribution of u(x,0) = 2sin4x —11sin 7x , for 0<x<7z, use
the technique of separation of variables to find a (non-trivial) solution, u(x,z).

6) Show that the following special functions:

) F(m)F(l —m) = sini:mt e} B(m, n)= rﬁ?:-lr-gln))
i) [y e - .1y LOT(c—a—b)
i) ! Jy e dy V) F(a,b;c;1) = Fc—a)l(e—s)
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