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Answer any FOUR guestions

. Integrate the following functions along the specified contours.
(a) f(z) = ‘282 along the contour |z — il = v/b

(b) f(z) = (jf’;’?Jr"l‘)j along the contour 4z + 3* = 4

Marks: 5 + 5 = 10

2. (a) Expand the function f(z) = [2(2® — 32 + 2)]_1 about z = 0 over the following three do-
THAINS: _
(i 0 < |z <1, () 1 < lz] < 2. (in) |z} > 2
(1) Let (" be a contour on which the function f(2) is analytic but inside the contour there s a
pole at the pomt %, Show by writing a Lanrent expansion about zg that ]( Jiz)dz = 2R,
where I3 s the residue of f(z) at .
Marks: (2 x 3) + 4 == 10

3. (a) Suppose that on a semi-circular contour of radius R drawn along the lower half of the
complex plain. the function g{z) — ¢ uniforinly as R — oo. Show that the integral of
¢ g(z) goes to zero in the limit of R — oo if A < 0.

() Evaluate the integral fnw ﬁ?ﬁf}dr, where ¢ and & are real.
Marks: 5 + 5 = 10

4. (a) Evaluate the integral [7 £ (with 0 < a < 1) using (i) a semicircular contour gnd (ii) a
rectangular contour.

{b) Integrate the function ;i*:jz

Marks: (4 + 4) + 2 =10
Ao (a0 For two arbitrary vectors o) and |8), show that (ala). (818 = [{c|B}* by forming an
arbitrary tinear combination |v) = lo) + AlB3), where A is a complex number and then
mininizing the norm of |v) with respect to A and its complex conjugate.
{h} Considering two Hermitgan operators A and B, show that the minimum valye of the
product of the squares of their standard deviations is given by (—1/4) times the square of
the expectation value of the commutator of A and B.

Marks: 4 4- 6 = 10

over the contour |z| = 2.




