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Answer any five of the following questions in short: 05)
What is the order and degree of the differential equation given by

2 8->

State the usefulness of the concept of singularity in differential equations.
What are differential equations? How are they useful?

What is a wave function (y)?

What is the angular momentum of an electron in a hydrogen atom in d state?
What is Zeeman effect? What is its significance?

Attempt any one of the following questions: 07)
What are partial differential equations? Give examples of few commonly encountered
partial differential equations in physics and discuss the significance of any five of them.
Discuss the method of separation of variables for solving a partial differential

equation in the spherical polar coordinate system.

Attempt any one of the following. 03)

Show that the time dependent one dimensional Schrodinger’s equation

7w __ R O’
ot 2m 9y?

+ V(x,t)¥ is a parabolic differential equation.

dzy :<kz)d2y

Prove that y = A4 Sin (wt —kx) is a solution of a2\ ar

dr

Attempt any one of the following questions: 07)
Derive the Schrodinger’s equation for a hydrogen atom in the spherical polar
coordinates and discuss it.

Explain the phenomenon of space quantization and discuss how the magnetic

quantum number (m,) dictates the orientation of a hydrogen atom in the presence

of an external magnetic field.
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(B) Attempt any one of the following. (03)

(i) If the azimuthal wave function for a hydrogen atom is @ (@) = 4.e¢""? then show

that the value of the normalization constant A is \/5—7{ in the range 0 to 2.

(i1) If the azimuthal wave function for an electron in the hydrogen atom is

O, (9= ﬁ exp (im; ¢ ) then verify the orthogonality for this wave function by

2r
proving the of (D*ml (Dm,;d‘f’ =0 for m;# m,,..
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