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Part A (Short answer questions)

Answer all questions. Each question carries 2 marks.

1

Find the parametric equation of the tangent line to the curve * = ¢,y = —t2, z= %t?’ att = 2.

2

2 2
x
Describe the level surfaces of the function f(z,y, z) = 9 + —

z
4
Find the gradient of the function F' (m, Y, Z) = xYcosyz

If7 = 24 + y} + zk, prove that curl 7 = 0

Determine whether the vector field F(z,y) = —ye *¥i — xe™*j is conservative.
Find the Jacobian of the transformation * = 7 cos 8,y = rsin 6.
Define a region in the complex plane.
Show that the Cauchy Riemann equations are satisfied for f(z) =23 at every point.
Find the value of In(—1 — 1)

(=-9)

Find the value of fC mdz, where C'is the unit circle |z| = 1

Evaluate §, Hdez where C'is |z| = 1
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Part B (Short essay questions)

Answer all questions. Each question carries 5 marks.

If I‘(t) =it+tj+ t’k gives the position vector of a moving particle. Find the tangential and normal components of

acceleration at any time t.

Find an equation of the tangent plane to the graph of > — 4y + 2% = 16 at (2,1, 4).

2
Evaluate / / ze? dA over the region R in the first quadrant bounded by the graphs of y = 22,z = 0 and y = 4.
R

Consider the surface of the sphere z? + y2 + 22 = a2; a > 0. Find two orientations of the surface.
Convert the point (—5, —5,0) given in rectangular coordinates to spherical coordinates.
Express the complex number 3i° — 2i% — 342 4 5i — 9 in the form a + ib.

Compute the circulation and net flux for the function f(z) =2z over the square C with vertices
z=0,z=1,2=1+4+1,2=1.

(Ceiling: 30 Marks)

Part C (Essay questions)

Answer any one question. Each question carries 10 marks.

Verify Green's theorem by evaluating both the integrals, ]{ ((x — y)dz + zydy) = / / (y + 1)d A where C is
C R

the triangle with vertices (0, 0), (1, 0), (1, 3) taken in anticlockwise direction.

a) Evaluate f; e”cos zdz
i+1
b) Evaluate ‘[;.H ze*dz

(1 x 10 = 10 Marks)
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