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Que.l Fill in the blanks.
(1) e is a subspace of vector space V .
@ {1} & 1 (g 0 (d {0}
{2) If S is nonempty subset of vector space V then { S]is ... subspace of V containing 5.

{a) largest {b) smallest (c) not (d) unique

(4) {221, 2+1, . NP }is LD set .
(a) 8z-3 (b) 22-1 (¢) =2-1 (d) 2*—-2-2
(5} Any set containing zero vector is ..., set .

(ay TI (b} LD (¢) empty {d) neither LI nor LD

&) n (B 1 { n+l1 {d n-1
(7) Dimension of C over Ris ...,
B 1B 2 @ 3 @ 0
(8Y T : V3 — V) defined by T{ax1,22,23) = oo is linear map .
(a) zmp (b))  ziter (o) mzems () it
() IfT: Vi = Vi defined by T'(z) = («, 22,3z} then .......ccoooenrnn,
(a) T(x+y) # T{z) + T(y) (b} T{ax) # oT(z) (¢) T isnot linear (d) T is linear

10} 1f & linear map 7' : Vi€ — Vi€ defined by 7(z1, 20) = (21 + iz, 21 — i22) , Bi& Dy are
} 2 2 7
standard basts for Vgcthen (T: Bi,Ba) = e,
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Que.2 Attempt the following { Any Ten )
(1) For any vector space V, prove that o 0 =0V scalar o .
(2) In any vector space V , prove that cu=ov = w=v, V scalara#0 , wyvc V.
3V Is{pe P /degreeof p=41} subspaceol P 7 Verify it .
(4) Is {(1,0,0),(1,1,1),(1,2,3)} LI 7 Verify it .
(5) Is {1+a+22%3 - o +2% 242,745 + 2} LI ? Verify it .
(6) Determine a value of k that makes the vectors {{1,2,%), (0, 1,k - 1},(3,4,3)} are LD,
(7) Show that the set {{1,2},(3,4)} is a basis of 1} .
(8) Find dimension for subspace W = {{x1,29,23) € Va/at + w9+ 23 =0} of V5 .
(9) Is T : V3 — Vs defined by T{z:, zg, x3) = {1, 29,0) Linear 7 Verify it .
(10} Let T: U —+ V be a linear map .Then prove that
Tlaquy +ogug + ...+ agn) = o T{ur) + eoTluz) + .o+ cnT(2a),
Yo oscalar ap,ap,.,0p . ¥ wnug,.Un €U
{11) If Ty and Ty ave linear map from U to V then prove that 75 + T3 is also linear map .
{12) Determine a linear map T Such that T: Vo -+ Vo defined by T(1,2) = (2,4), T(2,1) = (2,1}.
Que3 (a) Let R be the set of all positive real numnbers . Define the operations as bellow
wtv=uv ¥V uv €RY ; cu=ut¥Yuec R ,aeR,
Prove that R" is a real vector space .

(b 1S = {(1,-3,2),{2,—1,1)} isasubset of V3 , then show that (1,7, -4} € I5] bus (2, -5,4) ¢ {9].

OR

Que.d (c) Show that V5 = {{x1,%9,23) [ ®1,703,23 € R} is & real vector space under usual addition and
scalar multiplication,

(d} A nonempty subset S of a vector space V is a subspace of V iff the following conditions are
satisfied (i} u+ve S ¥ v,ve s (Hawes VY uel, ¥V sclar o

Qued (&) Determine whether the setS = {(1,1,0),(0,1,1),(1,0,—1),{1,1,1)} of V4 is LD or not. If S is
} J
LD ther locate one of the vectors that belongs to the span of previous ones . Also find a LI
subset A of S such that [A]=[S].

{(b) Let V be a vector space then prove that
i) {v}is LD iffv =0
(i) {v1,v2} 1s LD iff v; and vy are collinear .
(iii) {v1,vg,v3} is LD iff vy, vodevy are co-planer .

OR
Que.d (c) Determine whether the subset § = {(1,1,2),(-3,1,0},(4,0,2),{1,-1,1)} of V3 is LD or not, If
set S is LD then locate one of the vectors that belongs to the span of previous ones .Alsc find a

LI subset A of S such that [Aj=[S] .

(d) If w, v, w are LI vectors in a vector space V then prove that the sets u-+v,v +w,w +u and
u+v,u—v,u—-2v+ware also LT, 7 '
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Ques (a) Is S ={(1,2,3),{(3,1,0),(-2,1,3)} froms a basis for vector space V5 7 1f not
Determine the dimension of subspace (3] of V3 .

(b} In a veclor space V , If B = {v1,v9,...., v} span V then prove that the following two conditions
are equivalent
(i) BisLi.

(i) If v € V', then the expression v = cqvy + cova + ... + @nvp 18 Unique .

OR

Que5 (@) Is S = {z —L,a®+ 2 —1,2% — z + 1} froms a basis for vector space £ ? If not , Determine the
dimensicn of subspace [S] of P .

@) If U and W are subspaces of a finite dimensional vector space V' then prove that
dim{U + W) = dim(U} + dim{W) ~ dim(U N W) .

Quetb - '

(a) Let a linear map T : Vi = Vi be defined by T(z,4) = (=, —y) . Find (T': By, By) ,where
(i) Br={eves} ; By={(1,1),(1,~1}}.
(H) Bl - {{13 1)3( D)} ' B'Z - {(2 ‘3) (4=5)}

[2 ~-3 4
{b) Let A = { ! _Dl . Determine a linear map T : V3 — Vj such that A = {T': By, Bg)
_9 ‘

where B1§&Bs are standard hases for V3 and Vy respectively .

OR

Que.6 (c) Let alinear map T: Vs — Vo bedefined by T(e:) = 21— fo , Tlea)=fi+2fs , Tles)=0,
where {e1,eg,e3} and {1, f2} are standard bases for V3 and Vy respectively .Then find matrix
of T relative to the bases B = {{1,1,0),{1,0,1),(0,1,1})} & By = {(1,1),(1,-1)} .

1 2
{e} Let A = [U

. Determine a linear map T : Vo — V3 such that A = (T : By, By) ,where
-1 3

By ={1,1),(=1,1)} 5 Ba={{1,1,1},(3,-1,1},{0,0,1}} .
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