B.SC (H) PART I
“B.P. - I, EXAMINATION - 2021
MATHEMATICS (HONS.)
PAPER - I

Time : 3 Hours Maximum Marks : 100

Nete: Candidate are required to give their answer in their own words as far as

practicable. Question No. 1 is compulsory and answer five more

questions. Selecting at least one from each group. Questions number2 -

to 13 are of equal marks.

1. Answer any ten of the following: 10x2=20
@) IfR and S are two relationsand R = {(2,3)}
S= {(3, 4)} Then composition of R and S i.e. ROS given by
: 4) () (23)
© 42 (d) None
Gy If x ={1,2},then (P(x),C) isa
\_(@)—Partially ordered as well as totally ordered
(b) Not partially ordered set but totally ordered
(c) Partially ordered set but not totally ordered set
(d) None

(M P.T.0.
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@iy  Forany non-empty setA
gy Card A= CardP &)  (® CadAsCadP(a)
\-

(c) CardA < Card P(A) (d) CardA>CardP(A)

@) The diagonal elementofa skew-Hermitian matrix is
(a) Zero

) Pure imaginary
(c) Eitherzero orpure imaginary

(d) Eitherzeroor purely real.

") If det (A1) =(detA)"'. Then matrix A is
@) Singlar
()~ Non-singular
(c) Either singular or non-singular
(d) None

(vi)  Asystemofequation AX=B is non-homogenous system of equation
ifBis
. _}g)/l;ﬁﬂl Matrix (b) NotNull matrix
(c) Eithernullornotnull matrix (d) None

(2)
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. 13 . .
(vi) If |X| <| then 1+—=x+— —x"+—-—"— X" *inseennee isequal to ) Every equation of odd degree has at least one is

(2¥ Realroot (b) Complex Rot
(c) Real or Complex root (d) None

(@) (1+x)-% O (1-%

! -
© q+x? (d) None ' (x)  Iff(x)beapolynomial and a, bare reals such that f(a) and f(b) are
_ of opposite signs, then
(viil) Ifab,care positive and notall are equal, then (a+b+c) (abtbetca) \y/ﬁt least one or . odd number of real 1a0ts of f (x) =) Jie
is - betweenaand b
- Atleast ber ofreal roots =0k
(?Jifcjffﬂb@—g—@'b c o (b) one oreven number ¢ roots of f( x )= 0 lie between
yreater than and equalto 9abc aandb
(c) Lessthan9abc (c) Only onereal rootof f(x)=01lie betweenaand b
(d) None (d) None
(ix)  Incontinued fraction 111111 .. (i)  If o BT betherootsofequation x* + px? +gx+r =0 then 3
1+2+3+4+3+4+ )
isequalto
11 2_ .
(@) 11 isacyclic part and ——— iscyclic part \_,(air P’-2q () P*+2q
1+2 3+4+ © 2q-p? ,
-=»r (d P-2q
L L, acyelic partand =+ iscycli
(b) 314+ is acyclic part an 1+ 1S cyclic part
GROUP-A_-
()11 dllarbothcl'art
c) —— and 75— are yclicp
+2 3+ 4+ 2,/ Stateand prove fundamenal theorem of an equivalence relation.16
(d) None

3) P.T.O “@
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(a) Distinguish between partially ordered set and totally ordered
set and give an example of a partially ordered set which is not
totally ordered set.

(b) Prove that (R, <)is a partially ordered set which is also a totally
ordered with < isusual meaning.

(a) Prove thatset of real numbersR is uncountable.

(b) IfEisany set then prove thz'card P(E) =2 «dE where P(E)is

the power set of E.

GROUP-B
@y ;Defme unitary matrix and prove that
" [ 14i —1+i
2 2

BEEIRREI
- 2 2 B 1sumnitary.
b) /Slmw’fﬁmvery square matrix is uniquely expressible as the

sum of a Hermitian matrix and a skew-Hermitian matrix.
https://www.bsebstudy.com

(a) Define inverse of a matrix and prove that the necessary and
sufficient condition for the existance of the inverse of a square
matrix A s that A is non-singular.

'(bﬁ}DeﬁgE adjoint of amatrix and prove thai
A(adj A) = (adj A).A=/ALj

(5) P.T.O.
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.7 / Show that the equations

5x+3y+72=4
3x+26y+2z=9

Tx+2y+102=3 —

are consistent and solve them.

GROUP C

M (a)” Which is the numerically greatest term (or terms) in expansion
4
of (1+x)2% when x =3 ?

5 58  58.11

e 14—+ + S R
(b) Sumoftheseries 1+ o+ ¥ g o7

9. (@) Resolve into the simplest possible partial fractions.

135 2n-1 |

I
—_—< ceas <
(b) Provethat 5, ZoT =506 21  J@n+l)

10.  (a) Provethatany rational number can be expressed asa simple
‘ferminating continued fraction which can be arranged s0 as 10
have either an odd or an even number of quotients.

») Usethe H.C.F process to express (1—x)as 4 continued
fraction.

(6)
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12.

13.

(b)

1 2

(a)

(b)

GROUP-D

L% /{_@/71; Fove that every equation of nth degree has n roots and no

more.
Find the condition that the equation

x4+ p gt +rx+s=0

. Should have two roots connacted by the relation o< + =(),

Determining in that case quadratic equations which shall have

for roote

(i) ocBand () reé

If o, B,T are roots of x’ = px+q =0 prove that 35,5,
55,5,

If «, BT be the roots of equation x* ~2x-3=0, find the
l+e 1+ 141

~ equation whoserootsare 17 >y _ g _T

(2)

If o,B,T be the roots of the equation > +3x+9=0,findthe

valueof c® +B° + T

(b) If o, B,T,8 be the rootsof equation.

)

o+ g A rEE s = 0 then find value of
¥

Yol BT ) XS

——

(7)
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