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AT THE END OF FOURTH SEMESTER -
(CBCS PATTERN) -
DEGREE EXAMINATIONS
MATHEMATICS - 1V(B) - LINEARALGEBRA
(COMMON FOR B.A., B.S¢)
' (UG PROGRAM (4 YEARS HONORS))
( w.e. f Admztted Bm‘clz 2020-21 )

Time : 3 Hours - -. . Maximum : 75 Marks

" SECTION-A
@@Ko' - @
Answer any FIVE questxons Each question carrles
Five marks. dv (5x5——25),-
DT D \za%opéo ESEV AR SN (TecS . ®e B
ot Srdne. , : - BT,
1.  Expressthe vector a = (1

| ,=2,5) as a linear combination .
of the vectors ¢, =(1,1,1), e, = (1,2,3) 2552 i 1).

a=(1,-2,5) % ¢ =(,11), ¢, —(123),e -(2—11) O3
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IfS anci T are two subsets of a vector space V(F) then

show that L(SLT)=L(S)+L(T). -

V() samogoegost S, T en Botdh GarosTrgw 9oNE
LSUT)=L(S)+ L(T) ©Q Hrdod. .

Show that the set of vectors {(2,1,4),(1,-1,2), (3,1,-2)}

form a basis for R3.

{2.1.4),01,-12) (3,1,-2)} ¥BFo 8 R*8 @rrdHi

SrHok.

Show that the function T :F;(R) = V,(R) defined by
T(x,y,2)=(x= Y, %~ z) is a linear transformation.

CTiV(R) - Vy(R) [BERER) T(x,,2)=(x=y,x=2) T

QSDosDES T 2002’ HBHBHH0. O LrHob.

Let U(F) and V(F) be two vector spaces and T:U —V 1S
a linear transformation. Then the range set R(T) 1s a
subspace of V(F). |

U(F), V(F) &0 Botd HdBFoBTY 0D OB T :U >V
amer HOSEIDS, V(F)8 oty 9208 R(T) sposTod |

$rHok. . | o [i'
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.

8. Showth (1 = _2) [-2—-_—13)
. Oow that 3 3 3 :3-:3:_39

© [21-BA428-B/21-BS432-B]'

Show that the system of equations X+2y—z=3,
3x—y+2z=1, 2x=2y+3z=2,x=-y+z=-1 g
consistent and solve them.

x+2y-z=3,3x-y+2z=1,
2x— 2y+32—2 x- y+z——l QDea0EBeen Q"Oéé
QB0 PEOE S8 B FHoHod.

State and prove Trianglie - inequéility.

BEHe OIEFRED [HHD0D AEPHOSOE.
orthonormal set V3(R).

1 2 =2)(2 -1 2 22;1
HEE)Ce g {[3 >3) (??‘5]{?3"{)}@

00202 VWA © SPHo.
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SECTION B
Dewifo ~ &

' Answel ALL the qucstxons EaCh question carries Ten
marks. - (5%x10=50)

ON @%&@éa n)a’mmme» tm&wé’m t?)@ lgo%&éa 26
NLeVISVR

a) Showthat the necéssary and sufficient condition for
anon - empty subset W.of'a vector space V(F)tobe

‘asubspace of Visthat abeF,a feW=ax+bBel.

W 0038 V(F) o $85°080°¢5n Gng) Sr588

DB, W 0058 V(F) & Garodorgsdn @b

 eddgseBongd A0 abel, a,felV
= aga + bp e W o SeHIw.

(OR/Bee)

b) If W, and W, are two subspaces of a vector space
- V(F) then prove that

Wi, Wy, e V(F)8 Both édrostsren wand

L W +W, is a subspace of V(F) and

W, + W, 036 V(F)8 adrodoeto o &r

ENbloYorth



10. a) -

b)

Bg&OISO&
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il. ngm*'WzanszngWz.

W, S +W, S8 Wz._C_WNLW2 o3
- Pedod. o

Let W be a subspace of a finite dimensional vector
space V(F) then prove that

dim(V/W) =dim V-dimW.

2BDLS HBKes co&%'ooéémééw V(F ) % 6o%°oé0°§én
@oaaé dlm(V/W) =dim V dim W,

(OR/émv)

If W, and W, are the subspaces of V (R) definedby .
{(abcd)/b 2¢+d =0}, .
2 ={(a.b,e;d)/a=d,b=2c} compute dimW ,
dim wz,' dim (W, ",) and dim(W] +W,).

4(R) & W, &80 W, e Botd ﬁéboééésmen ©9ADA
={(a,b,c,d) /b - 2¢+d =0},

i={@bed)/a=d,b=2c) v 50050ES dimW,,
dlm W, dim(w NW,) £08c50 dim (W, +W;)
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11. a) Stateandprove Rank - Nullity theorem.

58 - ,gp;séé ?ocssoéoa’n téaéz‘DOz‘D VEPH0P0R,
(OR/Bov) B
b) Let ' T:V;(R)—V(R) be defined by
T(a,b,c)=Ba,a-b,2a+b+c). Prove . that
‘(Tz—I‘)(T—3I)=5- -
T:V(R)—V(R) QT(ab,c) = Ga,a—b,2a-+b+¢) rv
QB (T2~ I)(T -31)=0 © A&rLoSoé.

12. a) Find theeigen values and eigen vectors of the matrix |
6 32 27
A={-2 3 -1
2 =1 3|
R i \
451723 Tl g enggx gymemen S0
(2 -1 3
erEHE JBFen Bk,
(OR/8v)

b) Stateand prove Cayley - Hamilton the(.)rem-‘
20 - oS RoposeR) [$5000 DErROTOR
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13. a)

State and prove Bessel’s inequality.
TS SHEPSES (55000 roset,
(oﬁ/éa-) |
. b)  Applying Gram - Schmidt process obtain an

orthonormal basxs of R*(R) from the basis

{(1,0,1),(1,0,- 1>,(0,3,4)}.

R(R) ©68 50 (1,0 1) .0 =1,(0,3,4)} &
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