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WAl: (1) -l 2 uRewru WHeid 8.
(2) otdLoy Ul sbraud 8.
L (@ @) wEaasv ], 2 sy : 7
(1) o0=06%sukaayR
(2) Ou=0esukUue VHR
(3) (Nu=-uesAUkEUue VHL
(i) WA A E U vas-AL SSUE A Buiasiudl U A Guiasial ueL 7
| iyl -
() - uEU sV AL 215 Gyl S 2 WA 5 [S] A S A Wduad)l Al
C AL GuasiL S, |
(i) U2 WA by s V AL Guiasit 1, den Z = U + W S,
UCASKATAZ=UO W R, A2 Al oy Z i S uku Az = u + w,
ue U, we W,ze Z il 2s 24 s s o A suldl usi
(b) | Al oraiot 4L : (L A A) 4
() WA ={(x), xpxy) € R, '+'::2 + Xy =0} €, Al A A R3 A Bwas 8%
AR -l sl 52U '
(i) W3 (3,7) € [(1,2), G, 6)].
(i) WEUBFASVRPHNA = {a(1,2,0) | e R} 2B = (B(0, 1,2) | B € R},
SR, dl A + B Al dl UusRAE A + B A R AL Gasiu 8% «R.
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i) RV Sl vasa S, A dim V=0 €8 R (v vy, Ly gy N

W 2 Gyl i, ) A 5A % AR {Vyp Vg vl €y i

]

(i)  ulba 2asial V Al 2R rvdilid s aut A = {(1,0, 1,0), (0, -1, 1,0p 3 1
Al as12 R AL AR Y] [ 8L, .

YL

(i) Al Bl uk a5 VoAl 0 Guasi U 24 W H2 Wl 52
dim(U + W) = dim(U) + dim(W) - dim(U + W).

(i) MAB={21,0),21,1),2 2 1)) &, d wlid s1% B A Al 251y
R3 A MR B. a2y B Al adlet 1feax = (1, 2, 1) Al wtig unt Aadl,

A B veuo 2L : (6L A Q) 4

() Y s R L (=3, 0, 1), (1, 2, 1), (3, 0, 1)} Al [E<d 21914

e Andl

i) ulw as@R3 iR B = {(1,0,0), (0, 1,0), (0, 0, 1)} A utA ulky

(3, 5,-2) -l e 1 AadL

(i) AUk s RZA72AA {(1,2), (2,4, G, 6)} Al [Bq 2191l AR AL '

A uRadA T: R? > R, T(a,b,c) =(@+bbte ¢) Hi2 Sl2uis-2yruis Wil
7
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Ys1A0{l 531

i 2w AR S, Al UG AT :VoUA
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(i) MT:U—> Valerd
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() WT:R 5 RZAT(,1,0=(1,0),T(,0,1)=(0, 1), T, 1, 1) = (I, -I)
ol expoapifict uedl 3w MRadA S, <l (a, b, ©) € R M2 T(a, b, ¢) A€l daa.
N(T) 20l

(i) WANRAAA T : U— VIR, WG 5%,

(1) AT As-As (AR €&, L2 dlov N(T)={0y,)
(2) [, vy U] = U; LR(T) = [T(uy), T(uy), ...y T(w,)] HRL

(b) AR oveliot 2AML : (AR A G : 3
(i)  Sleuis-2-is WA avil,
(i) o YA MR T : R2 5 RPAT(1, 1) = 1 2Q T0, 1) = 3 ol cupvaufint

Ui, AL T(2, 3) Al Bud Andl

(iii) AR URAdA T : R3 - R3 9 D215 Rily S, ol T -l Sl2is k.

4. (@ () 9MM___(R)AmxnUsRAlarRs ABs1AL 2 SR, A Wl A
AUBIUM, | (R) 4R mn B, | . 7
(i) -T:R?—> R2AT(x, y) = (2, 3x—2y) tll cuarveufict Al 3wt wRad S 2

By = {(1, 1), (1, =1)}, B, = (e}, €5} A R2 AL A iR S, o) As (T B,,

BZ)QLHHI' 7
wudl
' 1 3 2 .
() ARMsA=[ -1 7 2 [ Sluis A yeyis RadL
1 01

(i) A= [; ‘11 3] €, 2 B, = {(1, 1, 1), (1, 2, 3), (1, 0, 0)},
B, = {(1, 1), (1,-1)} ¥ 245% R 24 R? AL 2R €1, ol 4R B, 21 B,

A00ific A A 3w WRad A,
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(i) M3{R)HiA=[
1 00

(i) R W R T RZ - R2, T(x, y) = (% ¥) S, dAL B, =B, = {(1, 0,

0, 1)} €&, AT A il Als Andl.
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Instructions : (1) Notations and terminologies arc standard.

. (a)

(b)
2. (a)
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(i)

(i1)

(1)

(ii)

(2) AIll the questions are compulsory.

In a vector space V, prove following : 7

(1) «.0=0 for every scalar a

(2) Ow=0foreveryscalarue V

(3) (-1).u=-u for every scalaru € V.

Prove that sum of two subspaces of a vector space is also a subspace. fj 7
OR

Let S be a non-empty subset of a vector space V, then prove that [S] is thc@

smallest subspace of V containing S.

Let U and W be two subspaces of a vector space V and Z = U + W. Prove

that Z = U @ W if and only if any vector z € Z can be expressed uniquely

asthesumz=u+w,uec U we W,

Give the answer in brief : (any two)

(i)
(if)
(iii)

(ii)

Let A = {(x;, X, X3) € R¥x| +x,+xy=0}.Is A subspace of R3 ? Justify.

Show that (3,7) & [(1, 2), (3, 6)]. |
In R} let A = {a(l, 2,0) | @ € R}, B={B(0, 1,2) | B € R}, then findA+B

and check whether it is subspace of R,

Let V be a vector space and dim V = n. If {v,, VayeresVic) is a linearly

independent subset of V, then prove that there exist set {Viyp, Vier vieV
such that {v,, Vy,...., v,} forms a basis of a vector space V.

Define basis of a véctor space. Extend A = {(1,0, 1,0), (0, -1,1,0)} upto 2 ;

basis of vector space R*.
OR

5
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(b)

3. (a)

(b)

If U and W are two subspaces of finite dimensional vector spac, Y, ey
prove that dim(U + W) = dim(U) + dim(W)-dim(U + W),

Let B={(2, 1,00 (2,1, 1) (2,2, Di. Prove that B is a basiy of R}
obtain co-ordinate vector of x = (1, 2, 1) relative to ordered basis B,

(i)
(ii)

Give the answer in bricf : (any two)
(i)- What is dimension of the subspace of R? spanned by

(3,01, (1.2, 1), (3,0,1)} ?
(i) In a vector space R3, find co-ordinate vector of (3, 5, -2) relative 1o the
ordered basis B = {(1,0,0), (0, I, 0), (0,0, 1)}.
(iii) Find the basis of a subspace of R?, spanned by the set of vectors {(1, 2)

(2,4),(3,6)}.

(i) LetT:R3— R3bea linear transformation defined by T(a, b.c) =(a+b,b + ¢, ¢),
Verify Rank-Nullity Theorem.

(i) Prove thatif T : U = V is a non-singular Jinear map. then T'': V25 Uisa
linear, one-one and onto map.

_ OR

(i) Let T:R3 = R? be a linear transformation defined by T(1, I, 0) = (1, 0),
T(1, 0, 1) = (0, 1), T(0, 1, 1)= (I. =]). For (a, b, ¢) € R, obtain T(a, b, c)
and find N(T).

(ii)) LetT:U— V bea lincar map. Prove that
(1) Tisone-oneifandonly 1IfN(T)={0,}

(2) If[u}, uy....;u )= U, then R(T) = [T(u,), T(uy), ..., T(u,)].

Give the answer in brief : (any two)

()  State Rank-Nullity Theorem.

(i) Let T : R? — R be a linear transformation defined by T(1, 1) =1 and
T(0, 1) = 3, then find T(2, 3).

(i) LetT:R? - R be a one-one linear transformation. Find Rank of T.

(i) LetM, . (R)be the set of all m x n type of real matrices. Prove that the
dimension of a vector space M (R)is mn. .
(i) LetT:R? - R2bea linear transformation defined by T, y) = (2% 3x — 2Y)
/7 and By = ((1, 1), (1, =1)}, B, = {e,, ¢;) be two bases of R Find matrix
(T: Bp Bz).
OR
6
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(1) Find the rank and nullity of the matrix A “[ -1 7 2 ]
I 0 |

(i) LetA -[ .I,' HII ;‘; ] Find lincar transformation associated to A relative to

buses B, = {(1, 1, 1), (1,2,3),(1,0,0)) and B, = {(1, 1), (1,-1)} of R3 and
R? respectively.

Give the answer in brief : (any two)

|
(i) InMy(R)if A ?[ 1 10 ]. then find n(T).
1 00

(ii)  If lincar trnnsformlatinn T : R2 5 R2is defined by T(x, y) = (x, y) and basis
B, = B, = {(1, 0), (0, 1)}, then obtain matrix associated with T,

(iti) I A is non-zero 4 x 5 matrix, then show that column vectors of A are

linearly dependent in R,




