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Instructions:
(1) All questions are compulsory. Section A has 5 questions; Section B has 4 questions with an internal
choice in one question; Section C has 2 questions with an internal choice in one question.
(2) Use of scientific calculators is permitted.

SECTION A
(5Qx4M=20Marks)

S. No. Marks CcO
Q1 List any two properties of the Dirac-Delta function. 4 Cco1
Q2 If any two complex numbers a + ib and ¢ + id are equal, show that a =

4 CcOo2
cand b = d.
Q3 | Solve the following integral: [~ e~5¢5(t — 2)dt. 4 co2
Q4 a2’y _ady _
Solve —= —3—+4y = 0. 4 COo3
Q5 | Determine the constant ‘@’ such that the vector A = (x+3y)i+ 4 Cco3
(2y + 32)j + (x + az)k is solenoidal.
SECTION B
(4Qx10M= 40 Marks)
There is an internal choice in Q8.
Q6 | Prove that '(n + 1) = nI'(n) where T is the Gamma function. 10 cO2
Q7 Derive a relation between the Beta function and Gamma function. 10 CcO2
Q8 | Show that e = cos@ + isin®.
OR 10 COos3
Express in polar form the complex number: 1 — 2 + i.
Q9 Find the Fourier Series representation of the function f(x) = x where
10 Cos3
0<x<2m.




SECTION-C
(2Qx20M=40 Marks)
There is an internal choice in Q11.

Q10 | Use the technique of separation of variables to find the solution u (x, t)
to the following Partial Differential Equation (k is a constant):
2 20 CO4
0‘u 1 du
ax2 kot
Q11 (a) Using the Divergence Theorem, illustrate that [f V(x? + y? + 15 coa
z%)ds = 6V where S is any closed surface enclosing the volume
V.
(b) Determine the value of: i*° + {193 + 3. 5 Co3
OR
(a) Evaluate [[ F.dS where F = 4xi — 2y%j + z2k and S is the 15 CO4
surface bounding the region x2 + y2 =4,z =0and z = 3.
14
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