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( Linear Algebra )

Time : 12:30 p.m. to 02:30 p.m. Maximum Marks : 70
Que.1 Till in the blanks. 10
u)Hsmmmmmywmadwmmmmwummnw@m“m,[sy
() = ) # @ € (@ ¢
(2) [B] = v
@ 0 (b {0} (@ ¢ (@ V
) R e [(1,2),(2,4)] in Va -
@ (0,1) (B (10,5 (& &4 (@ G6)
(4) {(2,0,0) , (0,3,0) , cooirriicrninn }is LI set .

@ 0,01 () (0,60 () (230 () 460

(5) Any set containing zero Vector is ......o..oooees set .
" (a) LI (b) LD ()  empty (d) neither LI nor LD

(6) The vectors (1 +a,1—a)and (1 —a,1+ o) of Vy are LD only if & = oo

(a) 1 (b) 2 () -1 (4 0
(7Y T : Vs — V; defined by T(21, T2, 23) = coovorrveenne is not linear map .

(8) wmtzmtad (B wmtm (O mimbz () T1-w®
(8) {2 =1, 41, s }isbasisforPg. B

(@) 1-22 (b) P4z () z-1 (d g2

(9) If A= F) ? 8} By = By = {ey,e5,¢e3} ,then the linear map T such that
A=(T -:OBEBi) isgiven by T(x,¥,2) = v
() (,0,0) () (©,y,0) © (0,0,2) (&) Gxiy.7)
(10) If T: Ps — P» is linear map , then the matrix (T : By, By) is of order ..........
(8) 3x2 (b) 2x3 (¢} 4x3 (d) 3x4

Que.2 Write TRUE or FALSE. | (8]
(1) {1} is a subspace of vector space V .
(2) In any vector space V., a 0 =0
(3} Every superset of LD sef is LD .

(4) {sin’z , cos2z , 1 }isLIset.

, @ | (P T9.)




(5) dim I3 =4
{6} Dimensioln of Cover Rig 1

(7) £T:U —V s lincar map then T{auy + Pus) = aT(uy) + AT (ug)
for all scalar o, 3, for all wp,up € U.

(8) I T : V4 — V3 delined by T(z) = (x,2x,3%) then T is not linear .
Que.3 Answer the following ( Any Ten ) ' {20}

(1) Let vy, v, be elements of a vector space V then prove that [n, 2] = [vg — o, 01 + vyl -
(2) Is the set {21, 20, 23) € Va/ T3 = V/3zy} subspaces of V3 7 Verify it .

(3) Let Shea nonempty subsct of a vector space V then prove that [9] is the smallest subspace of V
containing S.

(4) Is the set {lnz , In 22, Inz®} LD 7 Verify 1t .

(5) Determine a value of k that makes the vectors {(1,2,%), (0,1,k — 1), (3,4, 3)} LD .

(6) If u. , v, w are LI vectors in a vector space V then prov:e that.u+v, w—v, u— 2v+w are also L.
(7) Prove that T : Vo -+ Vo defined by Tz , y)={xcosf —ysinf , zsind 4 ycosf) linear .

(8) Is T+ P — P defined by T(p)(z) = 2 + 3z + Tz?p(x) linear ? Verify it . '

(9) Show that the set {(1,1,1), (1, -1, 1),(0,1,1)} is a basis of Vs .

)
(10) Let U and V be a vector space and T : U — V be any map such that
T(aug + ug) = o (ur) +Tuz) , V scalar a, ¥ uy,up € U then prove that T is linear .

(11) Determine a linear map T : Vy — V4 such that T(1,1)=(0,1,0, 0),
T(latl) = (110»01 D) 7 '

(12} Let a linear map T': Vs — V, be defined by T{(z,y,2) = (z + ¥,y + z) . Find (T': By, B,), where
Bl :{(151:1)1(1)010))(1}150)} H BZZ {61582} .
Que.4 Attempt the following ( Any FOUR ) ‘ [32]

~ (1) Let R" be the set of all positive real pumbers .Define the operations as bellow @ v+ v = uv
Vuv €RY ; cu=ut ¥V ue R*,a € R. Prove that RT is a real vector space .

(2) Let S = {a®, 2 + 22,27 + 2,1 —x} . Is 923 + 3% + 3z + 7 €[S 7 Verily it .
(3) In a vector space V , suppose S = {v1,V2,-., Un) I8 AN ordered set of vectors with vy # 0 then
prove that the set S is LD iff one of the vectors o1, Vg, ..., Un , S8y vx, belongs to the span of

U1, U2y ooy U1 - .
(4) Which of the following sets are LD 7 Verify it .

2
M a?—4, z+2, 2-2, %— bin P ) { (1,3,2), (L,-7,-8), (21,-1) }inV

(5) If U and W are subspaces of a finite dimensional vector space V then prove that
dim(U + W) = dim(U) + dim(W) — d&im{U "W).

(6) Determine whether the subset 5 = { 1,1,y , (1,2,3), (-L0, 1) } forms a basis for vector
space V3 7 If not , Determine the dimension of subspace [S] of V3 .

(7) Let a linear map T : P — Py be defined by T{PY{z) = zP(z) .
Find (T': By, By) , where By = {1,1+z,1—z+2"} ; Ba= {1,1+z,2*, 91 — z°}.
1 2 ‘
(8) Let A= | 0 é . Determine a linear map T': Vo — V3 such that
—1
A= (T By, By) , where By = 1(1,2),(=2,1)} 5 Ba= {(1,~1,-1}, (1,2,3), (—1,0,2)}.

—_ —



