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Note: Answer all the questions.

Q1. For each of the following statement specify whether the statement is true or false,
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If Y1 ay is convergent, then so is 3%, a,, 2.

The limit i ' does not exist,
_ (x,;vg—]}?om x*+y?

The following compound statement is tautology (p A~ q) A (~ p V q).

If A is nxn matrix, then the rank of 4 is equal n if and only if det( 4) #0.
If A is an event of a sample space with P(4) = p(4), then P(4) = 0.5.

Every subgroup of cyclic group is cyclic.

The field of rational numbers is complete.

Every subring is an ideal.

The Trapezoidal rule to approximate an integral function use an interpolation polynomial

of degree two.

STE G = % then ang f(z) does not exist.

If y1(t) and y, (t) are two solutions of equation ¥+ p)y +qt)y = 0, then the
formula y(t) = c,y,(t) + coy,(8) gives all solutions to the given equation.

The set of all rational numbers Q is closed set in R with Euclidean topology.

Q2. a) Prove that no group of order 20 is simple?

b) Find the bound of the number of iterations needed to achieve a approximation with

accuracy 1073 to the solution of x> —x — 1 = 0 lying in the interval [1,4]?

Q3.2) Prove that S= {125, ........ =.......} is ot compact ?

b) Use Cauchy Residue Thearem to evaluate the integral ¢, I%z? dz; C:lz| =37




Q4. a) Show that if X = {a,b} and T = {X, ¢, {a}, {b}}, then (X, T) is topological space?
b) Use the Wronskian to show that the following set of functions fe*, e, e%%) are
linearly independent?

2
Q5. a) Solve the initial value problem g;% =y—iet l0) = 0 ¥(0)= %‘?

b) If X1,X,, ..., X, are independent random variables then prove that the moment

generating function of their sum is My, (£). Mx, (t) ... My, (£)?

_Good luck
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