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SECTION A — (5 x 5 = 25 marks)

Answer any FIVE questions.
Each question carries 5 marks.

DD DL (SHPW SHFFEHHVED [FEAHVDB0.
D8 (5% 5 rdoyen.

Show that the set {(x, y,O)} where x,y € F' is a subspace of V,(F).
l(x, ,0)} x5 € F,Vy(F) $% &55908 0 31508

Define linear ‘dependence and linear independence of vectors. Show that
{1,3,2) (1,-7,-8)(2,1,-1)}of V,(R) is linearly dependent. ‘

20022 50°ER, 20oer Jgholsy $B%eR YD {(1,3,2)(1,f7,-8)(2,1,-1)}&9;53 V,(R) &% $8%e»
2022 HTES 9D BIvH50s.

State and prove N-S condition for non-empty subset w of a vector space V(F) to become a
vector subspace.
V(F) o 387os0dosT Ardgt a58208 w oRbs 0T adosrdsn SIEDE ey,

Somg DODHIHNVK DYGI0A EITD0N0%.

If V(F) is FDVS then show that there exists a basis sét of V.
V(F) 58208 $855e0 S8z 0b0rddiond, V S® el Sand ;55;;)%@;33@ “r50&.

- Find a linear transformation in T : R* — R? such that T(2,3) = (4,5) and 7'(1,0) = (0,0).

T(23) = (4,5) 508050 T(1,0) = (0,0) @03 T : R? 5 B? edo 20erS8585%0 8508%,08.

If U(F) and V(F) are two vectorspaces and 7': U s V is a linear transformation. Then
show that null space N(7’) is a subspace of U(F),

U(F) 58090 V(F) @ otk REFoETTD J8ainT : U —»V af B .)aéaave,moa
EIRT506650 N(T)es58 U(F) % &208098% @ srsod., |
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1 -1 3 6
Reduce the matrix A =1 3 -3 - 4| to normal form and hence find its rank.
5 3 3 11

1 -1 3 6
A4=[1 3 -3 —4| @5 0P EHod" 538y 530 E0E ) 0d,
5 3 3 11 7
Solve : xy + 2x5 — 2x4 = 0,28 = %p — %4 =0, 2 + 2 — x4=0,4xl—x2+3x2_x4:0

Xy +2xg = 2%y = 0,20 — X ~Xg =0, % +2x¢3 - x4 =0, 4y, - X + 3% - x4 = 0 FBodod

1 -2 -2)(2 -1 2)(22-1Y
Prove that t}xe set S = {(3 3 '3 J [g,?,g} [5,5,?] 18 an orthonormal set in R?

with standard inner product.

1 -2 -2Y(2 -1 2\(2 2 -1
S ={|=,—,—||=,—,=||2,2,— oy 9 3 .
{(3 8 3](3 = 3](3 3 3]} S8 R &R & eooéQg@ 8yxs
©0ErBO0R) B @2 JeS08.

In an inner product space V(F), prove that | + Bl < e +|pve, 5 e V.

V(F) @0 LP.S &° |a + g| <|of| + |Blva, f € V e 5508,

SECTION B — (5 x 10 = 50 marks)
Answer ALL questions.

Each questlon carries 10 marks.
SI)) p@o&a eo:érm;&:men p"oinan

(9D Lo)@é) 10 S°8),e0.
If w; and w, are two subspaces of a vectorspace V(F) then L(w, Uw,) = w, +w,.
V(F) e 387060°606% w, 58050 w, & 30t &2°080°020000D L(w, U W,) = wy + 1w,
&R DIHod. | |
‘Or
Show that union of two subspaces is a subspace iff one is contained in the other,
G0 GrotTere SINPSsN  GI0BTURn sEE0s 688 EY 08 &S5 kR 635%55

0% DOIIHIDH @R HISod,

Ifw, and  w, are two subspaces of FDVS  V(F)  then show that

dim(w, 4 ty) = dimw, + dim 10, —d]m(u,l A 10,) -

VIE) i 5828 58550 0ot OdSien 10, B0 W, e Boh éo»oesm 00D

dim(o, 4 w,) = dim w, + dimu, - (Iun(u,1 M 1y) OO wrdod.

Or
Show that any two bases of FDVS must hing game number of elements,

K D826 H05HI) HOFohonEH) k) by Bodtd eproreSD Suresee Sopg BEreshn ©d

(ars one )
2

wItdod.
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Find T'(x,y.2) where T : R® - R is defined by T(1,1,1) = 3,7(0,1,-2) = 1,7(0,0,1) = 2.
TR - R 20 T(L1Y) = 3,7(0,1,-2) = 1,7(0,0,]) = 21 d8d% T(x, y,2) D0 808 0d.

Or
State and prove Rank-nullity theorem.
§73- 3rRgT ToTER) AEgD0D AETBOBOG.
6 -2 2
Find eigen roots and corresponding eigen vectors of the matrix A =|-2 3 -1|.
2 -1 3

D 3138 BoX); DR Dareren A0 ARG $B%e SowgHind ERRTHHL.

Or
State and prove Cayley-Hamilton theorem.

Cavley-Hamilton theorem &0 985209 DETD0D0C.

State and prove Cauchy-Schwartz inequality.
Cauchy-Schwartz e9037°80680 d85D0D DETH0Hok.

Or

Define orthogonal set and orthonormal set. Show that in an inner product space any
or\:honormal set of vectors is linearly independent.

o0z 338010 eorPeon JBOOR VELIOD, eﬂoédwoéovéoésx) ©02ry) ©02) 8T IS weF
FrBoTed 99 37508,
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