BANGABASI COLLEGE

B.Sc. First year Honours Mid-Term Test Examination-2014
Subject ~ Mathematics
Full Marks - 50

Time — 2Hours

Answer any two questions. 2x5=10
(a) f A= (_11 ':1") shewthat A'=A+21=0, Hencefind A%,

{b) (i) Define an idempotent matrix. If A be an ldempotent matrix of order ‘n’,
show that I, = A Is also idempotent.

(i) FAB=B and BA = A showthatA and B are both idempotent. 3+2

() Prove without expanding that

1 m m* m
m 1 m m
= (1-m*).
m 1l m (-my
m m m 1

{d) 1fS=M+N be a skew Hermlitlan matrix , then prove that

(i} the dlagonal elements of 5 are all Imaginary or zero. 2
(i) M Is a real skew symmetric matrix and N Is a real symmetric matrix. 3
Answer any two questions, 2x5=10
VLR T T T -8y ben positive rational numbers and 5= a;+ 83 +..intay, prove that

[: .}“ [i-l]ﬁ {i]" <(r-1).



3
(b)  Show'that the product of the values of (1++3iff & 8.
(¢}  Prove byvector method if two medians of triangle be equal then the triangle Is Isosceles.

3. Answer any two questions. 2x5=10
{a) () ¥ abean odd Integer, prove that 24/a(a’-1). 3

() ged{ab) = au+bv whereu and v are integers, prove that god(uyv) =1 2

(b} {i) Use the theory of convergence to prove that 17/2*! + 3.5™" for all integers n2 1. 3

(il) f nbe an even positive integer, prove that $(2n) = 2¢(n). 2

(c) If a,b,c areintegers and a, b, are not both zero, then prove that the equation ax + by =c has an integral

solution If and onty If d Is a divisor of c, where d= :ud{g,h}. Hence find positive integral solutions of the
equation 13x+4y=115. 5

(d} Prove that the orthocentre (a,p) of the triangle formed by the straight lines ax® + Zhxy + by* =0 and
¢ +miy =1 |s given by

m  am® —2him+bl*

4. Answer any two questions. 2x5=10

{a) State Archimedean property of IR. Use this property to show that for a positive real number x, there
exists a natural number m such that m-1sx< m.

(b} Let S and T be two non-empty bounded subsetsof IR and U ={x+y:x€ES, yET }.
Prove that supU=supS+supT and InfU= InfS+InfT.

() Define derlved setof asetinIR. If s = {1,1/2, 1/3, e 1/Nyuenn), find the derived set of .

{d) When a sequence { x,},is said to be convergent ?
Prove that a convergent sequence Is bounded. Isthe converse true ? Justify your answer.

{e) Prove that the sequence {x,}defined by x, =7 and > -l-t..,,-pl’?+:.|:Jll for all n 21, converges
to positive root of the equation x* —x-7=0.



Answer any two questions: S5x2=10

falll  Either prove or disprove with the help of a counter example (4 — B}' =(B- A}’ 2
[ii] Consider the set S=(1,2,3,4} and the partition { {1}, {2}, {3,4} } of 5. Find the equlvalence relation
corresponding to the above partition of S. 3
[b) Define injective mapping. Amapping f: N x N — N Is definedby f(m,n)=2"3". Show that ' /*
Is Injective but not surjective. If A and B be two sets having n distinct elements, show that the

number of bijective mapping from A to B s nl. 14243

[c] Let Z, be the set of Integers modulo n, where n is a positive Integer, Le. Z_ ={{x]:xe Z}. We
define +,0n Z,by [a)+, [B)=[a+b), Vial[b]< Z,.Showthat (Z,,+,)isagroup. Is It

commutative. 4+1
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