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Part A (Short answer questions)

Answer all questions. Each question carries 2 marks.

. Givenr(t) = #2285 1 (¢ — 2)°j + tIntk. Find lim r(¢t).

¢ t—0"

ow ow
Ifw=zyl find — and —
w = zyln(zz), fin 5, A4 5~

Find the level surface of f(x,y, z) = y + 2z passing through the point (3,1, 1)
(24)
Show that the line integral / 2zydz + x> dy is path independent.
(1,1)

State Green's theorem in the plane.

What do you meant by an orientable surface?

Define Jacobian of a transformation.

Express the complex number (2 + 37)? in the form a + 2b.
Define the analyticity of a function at a point.

Find all values of z such that e* = /3 + i

Evaluate f z dz, where C is the unit circle |z| = 1.
C 22 + 3

27
Evaluate / cosh z dz
v

(Ceiling: 20 Marks)
Part B (Short essay questions - Paragraph)

Answer all questions. Each question carries 5 marks.

Find the directional derivative of f(z,y,z) = xz;yQ at the point (2,4,—1) in the direction of
i—2j+k.

Find the curl and divergence of the vector field F(z,y, 2) = yzInzi + (2z — 3yz)j + zy?2°k

Find the volume of the solid bounded by the graphs of 2z +y+ 2 = 6,2 = 0,y = 0, z = 0 in the first

octant.
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Convert the point (4, i 0) given in cylindrical coordinates to rectangular coordinates.

If F=zxyi+y?zj+ 2%k, evaluate / / F.ndS where S is the wunit cube defined by
S
0<x<1, 0<y<1l, 0<2<L 1.

Verify that the function u(z,y) = > — y? is harmonic. Also find v, the harmonic conjugate of u.
z

Using ML-inequality find an upper bound for the absolute value of ]{ dz, where C is the circle

C z2 41
|z| = 5.
(Ceiling: 30 Marks)
Part C (Essay questions)

Answer any one question. The question carries 10 marks.

The position of a moving particle is given by r(¢) = 2 costi + 2sintj + 3tk. Find the vectors T, N

and B. Also find the curvature.

State Cauchy's integral formula. Using Cauchy's integral formula evaluate,

1 2 z z
7{ +ee dz where C'is |z| = 1. b. ?{ € _dzwhere C'is |z] = 4.
C c

z z— Tt

(1 x 10 = 10 Marks)

fdkdhd



