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PartA
Answer any ten questions.

Each question carries 2 marks.

Give a vector equation for the line L through Py(zq, vo, 29) parallel to v.

Write the vector equation and component equation for a plane through
Py(xo, yo, z0) normal to n = Ai + Bj + Ck.

Define the circle of curvature and centre of curvature for plane curves.

Find the accelaration for the position vector 7(t) = (2cost)i + (2sint)j at t =0 .
Find the potential function f for the field F' = 2xi + 3yj + 4zk.

Find the divergence of the vector field ' = —yt + xj.

Prove: Ifa = b (mod n)and m|n, thena = b (mod m).

Verify that 5*® = 4 (mod 11) using Fermat's theorem.

Show that 18! = —1 (mod 437).

1

s—a’

Define Laplace transform of a function and hence prove that #(e®) =
State first shifting theorem for Laplace Transform.
Evaluate . (sin wt).

(10x2=20)

PartB

Answer any six questions.

Each question carries § marks.

Graph the vector function r(t) = (cos t)i + (sint)j + tk giving the complete details.
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2 + y? — 2 = 0 and the plane

The cylinder f(z,y,2) =z
g(xz,y,2z) = x + z — 4 = 0 meetin an ellipse E. Find parametric equations for the line

tangent to F at the point Py(1, 1, 3).

a) Explain component test for conservative field.
b) Give example of a field which is not conservative.

Using spherical co-ordinate system, find the surface area of a sphere of radius a.

Find the divergence and curl of F' = (zyz)i + (3z%y)j + (z2? — y?2)k at
(1,2,-1).

Let a and b are integers that are not divisible by the prime p, then if
a? = b (mod p) prove thata? = b* (mod p?).

Let n be a composite square-free integer, say, n = p1p2. . . pr,where the p; are distinct
primes.
lfp; — 1|(n — 1) fori =1,2,...,r, then prove that n is an absolute pseudoprime.
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Using convolution theorem, solve y” + 5y’ + 4y = 2 e~ %, y(0) = 0, 3'(0) =

PartC
Answer any two questions.

Each question carries 15 marks.

1. Define the gradient vector of a function in the plane. Find an equation for the
tangent to the curve z? + y? = 4 at the point (\/i, V2).

2. Find the derivative of f(z,y, 2) = ° — zy* — zat P3(1,1,0) inthe
direction of v = 2i — 3j + 6k.In what direction does f change most rapidly
at Py, and what are the rates of change in these directions?

State and verify Green's Theorem (any one form) for the vector field
F(z,y) = (y — z)i + yj and the region bounded by the unit circle
C :r(t) = (sint)i + (cost)j, 0 < t < 2.

1. Prove that the Euler phi-function is a multiplicative function.
2. Prove: Forn > 2, ¢(n) is an even integer.

1.Solve y" +y' + 9y =0, y(0) = 0.16, 3'(0) = 0 using Laplace Transform.
2. Solve the Volterra integral equation
y(t) — [Ot(l + 7)y(t — 7)dT =1 — sinht.



