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PHYSICS
PHY 1C01- MATHEMATICAL PHYSICS - |
Time : 3 Hours ‘ Max. Marks : 60
SECTION-A
Answer both questions, either (a) or (b). Each question carries 12 marks.

(2x12=24)
1. a) Explain Gauss elimination method to solve a system of linear
equations. Using Gauss elimination method, solve the system of

equations 2y+z=8x-2y-32z=0,-x+y+2z=3.
_ (OR)
b) Obtain the series solution to the Bessel’s equation

x2y11+xyr+(x2 —1’12 )y - 0 )

2. a) What do you mean by an analytic function? State and prove the
necessary and sufficient condition for a complex function to be analytic.
(OR)
b) Derive Rodrigues’ formula for Legendre polynomials. Deduce first two
Legendre polynomials.

SECTION-B |
Answer any Four (1 mark for part ‘a’, 3 marks for part ‘b’, 5 marks for part ‘c’)

(4%9=36)
3. a) Define gradient of a scalar field.

b) Express the spherical polar unit vectors in terms of Cartesian unit
vectors. :

¢) Provethat v (/)= (s+2) ' where ; s the general vector and

-+
i = e |
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4.

a)
b)

What do you mean by a symmetric tensor?
Explain divergence of tensors.

Prove that every square matrix A can be expressed as sum of two
matrices of the form A=B + i ¢ where B and i ¢ are Hermitian matrices.

Give an example for a linear first order ordinary differential equation.
Discuss the  singular  points of the Bessel's

equation:xzy" +xy'+ (xz = nz)y =0.

Explain Forbenius method to find the series solution of a linear

second order homogeneous ordinary differential equation.

Check whether f(z)=7is analytic or not.
Discuss the derivative of the logarithmic function f(z)=1nz.

ze

Find the Laurent series expansion of f(z)= 1about z=1. Also

P
specify the region of convergence.

Define beta function.

Express the coefficient of n term of the expansion of (1+x )‘% in

power of x in terms of the double factorial notation.

_1(pliyg)
Prove that B(p,q)=—2"%
B.q) To+g)

Write the first three Hermite polynomial's.
Dgfine spherical Bessel function. Obtain the expression for j, (x).
Discuss the orthogonality property of Legendre polynomials.
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SECTION-A
Answer both questions (either a or b) (2x12=24)
1. (a) Derive Lagrange’s equation of motion from Hamiltonian principle
(OR)

(b) Obtain Lagrange’s equation of motion for small oscillations.
2. (a) Derive Hamilton Jacobi differential equation. Work out Harmonic
oscillator problem as an example of Hamilton Jacobi method.
(OR)
(b) Solve Kepler problem by Hamilton Jacobi method.

| SECTION-B
Answer any Four questions (1 mark for a , 3 marks for b, 5 marks for c)
’ (4x9=36)

3. (a) What are cyclic coordinates? |
(b) Discuss the superiority of Lagrangean approach over Newtonian
approach.
(c) Show that genera
~is conserved.

lized momentum conjugate to a cyclic coordinate

4. (a) Define degrees of freedqm. . :
Eb; Derive Hamilton’s canonical equations of motion.

(c) Find the Lagrangean of a spherical pendulum and obtain the

equations of motion.
P.T.O.
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SECTION-A

Answer both questions (either a or b) (2x12=24)
1. @) Explain with circuit diagram the different types of open loop op-amp
configurations.
(OR)
b)

using

i) inverting op-amp configuration

i) non inverting op-amp configuration.

2. a) Draw the circuit diagram and output waveforms of a square wave
generator and explain its working. Also deduce the expression for
its frequency.

(OR)
b) Explain synchronous counter with its advantages and

disadvantages. Write the design steps of synchronous counter with
excitation of various flip-flops.
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SECTION-B
Answer any Four (1 mark for part a, 3 marks for part b, 5 marks for
part c) _ (4%x9=36)
3. a) Whatis the difference between common mode and double ended
operations. _ :
b) Calculate the dc bias values of I, and V, for an amplifier using
R=4.7kQ, R-4.7kQ, V__=0.7V and V, =+15 V and V=15 V.
g ) GV
Re E[ _gl Ke
; 15" ¥

c) Draw the circuit diagram and hence derive the expression for AC

voltage of a single ended unbalanced output differential amplifier.
4. a) What is CMRR?

'b) An op-amp has a slew rate of 2V/us. |f the peak output is 15V.
What is the maximum value of input frequency for which the output
is undistorted?

¢) Explain with circuit diagram the working of a closed loop op-amp
with voltage series feedback.

5. a) What do you mean by frequency scaling?
b) ;\af;r;t) :rc(ijer lqw gassdButtenNorth filter has cutoff frequency 1kHz,
Dand gain < and capacitance 0.01 uf. Fj
resistance to be connected. M Ringinamisiu of
c)

Explain with circuit diagram the working of a schmitt trigger
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