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Calculus and Complex Variables

There are 4 (Four) sets of questions. Answer of them.

The figures in the right margin indicate full marks. COs and POs are also
specified in the right margin of the questions.

« The symbols have their usual meaning.

€O PO Full
Marks
1. ) Find each of the indicated roots of (=1 + )+ using De Moivre’s 1o2ong
theorem and locate them graphically.
1) Show that cos 50 can be expressed as polynomials incosfand 3 2 [10]
sin 6
) Represent graphically the sct of values of z for which 2 2 [0
iz -3,
z + 3| B
2. a) Verify that the real and imaginary pars of the function 1 2o®
f(2) = 22 + Siz — 3~ [ satify the Cauchy-Riemann equations
b) Show that the function u(x,y) = X = 3xy =3yt +ylis 3 2 (121
harmonic. Then find a function v(x, ) such that
£(2) = u(x,y) + iv(x,y) is analytic
¢ Consider the transformationw = (1+ )z + 2 = L Determine the 22 [10]
region in the w plane to which the rectangular region bounded by
the lines x = 0, = 0,x = 1,y = 2 inthe z plane is mapped
under this transformation.
3. a) Consider three electric field vectors: 2 2 (0

Ey=i+2)+3k Eg=4+5]+6k Ey=7i+8)+9%

Check if these vectors are linearly dependent or independent. If
possible, find a relation among them
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Find the orthogonal projection of = i +J + k on b = 2i + 2,
and then find the vector component of  orthogonal to b.

Define reciprocal set of vectors. Find a set of vectors reciprocal to
the set
vy =i+2j+3k vy =4i+5j+6k vy=T7i+8j+9%
State the Frenet-Serret formulae.
Consider the curve C represented by the vector valued function
r() = ' costi+etsint] + e'k
i) Find T(t), N(t) and B() for the curve Cat t

i) Find the curvature and torsion of curve C at t
i) Find the arc length of the curve C from £ = 0ot = 10.

‘Write down the vector function of the surface S:
The plane 3x + 2y + z = 6 bounded by the coordinate planes and
its boundary. Hence derive the unit normal i and clementary
surface dS to the surface S.
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