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MATHEMATICS
PAPER - 1I G
Full Marks : 100 Time: Three hours

Answer any question 1 and any six from
the rest. 446 x 16 = 100

1. Prove that

. 5
lim = — : 4
z—0 z

does not exist.

2. (a) Show that the necessary and sufficient condition for a vector
function ?(t) to have constant direction is

(t) x d};(t) )

(b) Find the directional derivative of a scalar point function f(z,y, 2)
along any line whose direction cosines are {, m, n. 8+8

3. (a) Define with examples of regular point, singular point, isolated
singularity and removal singularity.

(b) Evaluate the residues of f(z) where

f(Z) = ﬁ CLt 2z = O
Z (Af “{“ 9) 8+8
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4. (a) Define Harmonic function, Show that u(x,y) = 2x-x3+3xy? is
harmonic and find its harmonic conjugate and corresponding analytic
function. -

(b) Prove that the real and imaginary parts of an analytic function are
harmonic.

5. (a) Find the constants a, b so that the surfaces
az® —byz = (a + 2w
will be orthogonal to the surface

A%y + 22 =4, at (1,-1,2).

(b) State Gauss Divergence theorem.
Verify Gauss Divergence theorem for

f”) =47 — 23;.23> -+ 32?
taken over the region bounded by '-
22 4y* =4, 2=0 and 2=3.

6. {a) Find the analytic function f(z) = u + v of which the complex
part is | -

v = Gzy — Sz + 3.

(b) Find the value of the
){ dz
Jo 14 2%

where C is the contour ,
)

7. (a)If A and B are irrotational , then prove that A x B are solenoidal.

(b) Show that F = (2zy + 2:3)_:? + $27 + 322K is a conservative
field and find a function ¢ such that V¢ = 7
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8. {a) If A )
? =yt + (z — 222)] — Tyk,

fs(ﬁ’ x 7). 7dS,

evaluate

where, S is the surface
P4+ 2% =dl,
above xy plane.
(b) Show that
curl curl curl curlF = V‘l? where div? =30

(8+8)



