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Dinajpur Govt. college, Dinajpur.
Mathematics Tutorial Exam-2008

THEORY OF NUMBERS

. Decide whether the congruent x> =105(mod317) is solvable or not.

1
If s >1 then =11
5 S =T

Define Riemann zeta function. Prove that : ﬁ = Z £ (:Z) ,s>1[04]
S n=1 n

Write down a formula for 7z (x) — 72'(\/; ) intenms of the primes upto \/; , and use it to determine 7 (100) .
Vx(log x)’
2

Define #(x) and w(x) with example. Show that y(x)—6(x) < loa]
og

[06]

Fluid Dynamics

Show that in the two dimensional motion of a liquid the stream function ¥ satisfies the equation

2
(WZ _ QJVZ\P - M [04]

ot a(x,y)
Show that for parallel flow through a straight channel the solution of Navier-Stoke's equation is given by
u=—1% (22 05)
24 dx

4 f—
8ul
Show that the solutions for velocity and pressure in the case of very slow motions of a sphere in an

Show that for "Hagen-Poiseuille" flow the volume rate is

3
r r r r

2 2 2
incompressible viscous fluid is given by : u =U, {3‘;& (a_z - 1] +1- i(3 + a—zﬂ
Show that for creeping motion, VP =0, V*¥ =0

LATTICE THEORY

Prove that every convex sublattice of a lattice L is the intersection of an ideal and a dual ideal.
Two lattices L; and L, respectively are modular iff L; xL; is modular.

State and prove minimax theorem.

A metric lattice L is distributive if and only if Vx,y,z € L;

v(xv yVv z)—v(x AYA z) = v(x)+ v(y)+ v(z)—v(x/\ y)—v(y A z)—v(z A x)

A

Define a Boolean algebra. Show that in algebra B, (i) (x A y)’ =x'vy' (i) (xvy) =x'ny

DIFFERENTIAL AND INTEGRAL EQUATIONS

Discuss the existence and uniqueness of a solution of the IVP ? =xy*,y(0)=1. Solve the IVP and fine the
X

interval of existence.
Define and compute a fundamental matrix for the system x; = x, —2x, —x;, X, ==X, + X, + X3, X3 =X, — X;.

Prove that the zero solution of x"+ x =0 is uniformly stable, but not asymptotically stable.

Show that ¢(x)= xe" is a solution of the VIE ¢(x)=sin x + 2.|. cos(x—&)p(&)dé
3 -1 1 1
Solve : x'(t)= [4 ~ 1jx(t)+ (J,x(o) = (_ J
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