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GROUP—A
( Linear Algebra )

( Marks : 40 )
(a) Write which of the following statements
is 4rue’ and which is ‘false’ : 1x2=2
(i) “The set containing a linearly
independent set of vectors is itself
linearly independent.”
(i) “Intersection of two subspaces of a

vector space V is always a subspace

of V.
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(2)
(3)

d) be two lines

Let I(p;d) and U%
d q respectively

(b) Exami
xamine whether the vecto (2
r ’ -5, 3)

is i
in the subspace of R3 ‘2. (a)

(c) Show
that th
€ set
S=
forms {Cal) 12 0), (0, 1 . (b) Let T be a linear transformation from a
Ordere: basis for the v ekt 0 43 vector space U to @ vector space V over
O¥ezy th o of COriCtlor space V of the field F. Prove that the range of T is a
oy V_Ezﬂf;eld of reajp t;x rgumbeﬂxis subspace of V.
iy ) umbers &
(c) Show that a linear map T from a vector
(d) Let v be g space to another 1S one-one if and only
S s lnite dimeng ! if ker T ={0}-
any ) dimensiop, Mmensional vector
set n
mnvy forznhneaﬂy lnd:hen prove that (d) Let V be the Ve ctor space of all
S a basis for II: endent vectors polynomials in x with coefficients 11
() Let of the form
Vb
" € any vect, : 0 o +agX +azX
i {y, Uy ¥ T Space. Prove th f(x)=aoX +qy 2
B Sendon o4 e A : earl
mblnaﬁ ne of th ependent j Write the matriX
Uk €V on of th € v;’s is a linear transformation on ¥~ f
sk © ‘Other ? i of D relative t0 the ordered pasis
sn., vj s wherée N 3}
() De ' 1 YO, P
ﬁne
that ny L-P2%€ ofa v st AE SR
Set W deg; ector space. Prove () Show that the mapping T Y
W < ned ag ro b):(a+b, AR
p7 o {( ) b’ 0) deﬁned as T(a7 ' it 2 into Rise
e SPace of R3 b R linear transformatio? o 0+
o7 Find the rank 2% Ity
( Turt O

the vecto s
(i1, rs (1, =3 2), (2 _panned by J passing through p an
» =S, 7). , =4, —1) and :
. : having direction Show that
I(p; d)=1g;d) if and only if (q-p)isa

multiple of d.



3. When are two integers said to be relatively

(4)

GROUP—B
( Number Theory )
( Marks : 40 )

prime?

(a)

(b)

(c)

S. (a)

(b)

(c)
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Answer any two from the following :

Use division algorithm tq establish that
the square of

any integer is either of the
form 3k or 3k +1.

Prove that if al|be with ged(a, b)=1
then a|ec,

_Use Euclidean algorithm to obtain
Integers x and y Satisfying the following :
ged(S6, 72) - S6x + 72y
Show that ir P1s a prime and p|ab then

either p|q o plb
Prove that g; b
iyl existg Ven any Positive integer 7

Consecutiye composite

Find i
the highegt Power of 5§ dividing 100!

7
£~ __.4.'_,"165” \35001180

3x2ﬂ

p—

s

- (a)

(b)

(d)
(e)

* (@)

(b)

Ld

( 5)
f residues
lete set ©O :
Write a complete
modulo 7. : e
If a= b (modn) and the mt;ggizvt £l
ar:: ;11 divisible by d >0 the 3
a._ E(mOd —g]
A that
rove
If @ is an odd integel then P
a2 = 1(mod 8) ¥
Solve 18x+5y=48. il e
Solve the following by
remainder theorem
x =5 (mod 4)
x=3 (mod 7)
x =2 (mod 9)
Evaluate
(i) o(210)
(i) d(63) f
e 2
(iii) ¢(100) s heir e
where the Sym?o ol
meanings. S

:~ fu a
c i
i thmetl at o 3:4
When is an 27" ~'pogve th i
to be multi

multiplicative i



