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Que.1 Fill in the blanks. 1(]::%\
0 R ¢1(1,2,1),(2,4,2),(3,6,3) in V3 .
N
(a‘) (1:2)3) (b) (5’10v 5) (C) (4)8:4) (d) (_1: -2, —1) !
DN EE— |
Wo ) {0 © ¢ @ V

(3) If S is nonempty subset of vector space V then [S]is v, subspace of V containing S.

(a) largest (b) smallest (¢) mot (d} umique | !
OO s NS R — }is LD set - | |

(@) 3%-3 () 2-1 () e-1 (4 o"-z-2 |
(5) In vector space V , {v} is LD #ff e

(&) v=0 () v#0 (O v={0} (@ v=1
(6) Dimension of C over R i .occccuvie

@ 1 (b)) 2 (@ 3 (@) O

(1) {(2,0,0) , 0,3,0) , woosrrn} i 08 & Dasls for V.

@ 6,01 () 460 (© 002 (@& 005
(8) T:Va— V3 defined by T{(&1, T2, BZ) = wververersessenrers 18 linear map .

(&) (0,z1,m) () (Oznzst+l) © Qoo (@) (21,132)

(9) H a linear map T: Véc - VQC defined by T{z1, 22) = (=1 + 22,21 ~ ize) , B1&Bs ate standard basis
for Vi then (T2 By, Ba) = wovvivensiinnn

o o i o 1w [

100
(10)fA= \:0 1 0} . By = By = {e1,€2, 5} ;then the linear map T such that A = (T By, Bs) is given
001 ,

S by T X, Y B )= e
(a) @,0,0) () ©,y,0) & 0,0,2) @ (x,¥,2)

(o107

0



Que.2 Attempt the following { Any Ten ) : 20

(1} Prove that a nonempty subset S of a vector space Visa subspace of V , if au+ fv € 5V uvesS:
Y scalar o, 8.

(2) Is {(21, 2, %3) € Va/ 23 = V2zy or 2 = 3z2} subspaces of V3 ? Verify it.
(3) For which value of k , the vector (L, =2,k) € [S), where § = {(3,0,-2), (2,-1, -5}
(4 s {(1,2,1}, (-1,1,0), (5,=1,2)} LD in V3 ? Verify it,

() Is{a® -4, 242, T-2, —3;—2} LD in Py 7 Verify it.
(6) Let V be a vector space then prove that The set {v1,v2} is LD iff v; and v are collinear . : : r
(7). If V has a basis of n elements then prove that every other basis for-V also has n - elements. |
(8) Find basis and dimenéion for subspace W = {(3,-6,3) , (—2,4,-2)} of Vs .
(9) IsT: V4 = Vy defined by T(w1, 23, 23) = (21 ~ 29, 27 + zgx3) linear 7 Verify it.
(10) Let T: U/ = V be a linear map .Then prove that :
Tl + agug + ... + ot} = a1T (1) + a2T{ug) + ... + @T(un) , YV scalar ey O

Y U1, g, . up € U

' (11) Determine a lineay map in the cases T': Va = V; defined by T(1,1) = (0, 1,0, 03,
T(1,~1) = (1,0,0,0) . '

(12) Let a linear map 7'; Vs = V3 be defined by T(zy,29,73) = (2] + 29 ) T3 — T3, T3+ 31)
Find (T': By, By) ,where B; = {(1,2,3),(1,0,{)),(1,1,0)} i Bz ={e1,ez,e3} .

Que.3 (a) Prove that Py(z) is a vector space over R with respect to addition and scalar multiplication of
polynomials . 4

(b) Let $ = {(1,2,1), (1,1, —1), {4,5,~2)} . Determine which of the following vectors are in [§1. 3
M (-1/3,-1/3,1/3) (i) (1,-3,5)

(¢) A nonempty subset S of a vector space V is a subspace of V iff the following conditions are

satisfied (j u+ve S, Yuve g (i) oue S, YueS, Vscalar o 3
OR
Que.3 (d) Let R be the set of sl positive real numbers . Define the operations as bellow : 5

trv=uw, YV uv €RY | au=y*y e R aecR.
Prove that R* is a real vector space .

() Let S={a%, 22+ 22, 2242 , 1 -z} . Determine which of the following vectors are in [§] .
() 2®+22+2%+3 (i) 3224545

o

Qued (a) Determine whether the sef, § = {(1,1,2), (-3, L0), (1,-1,1), (1,2,-3)} of V4 is LD or not,
If S is LD then locate one of the vectors that belongs to the span of previous ones . Also find a
LI subset A of S such that [Al=[8]. §

(b} In a vector space V ; Suppose 5 = {v1,v9, ..., v,} is an ordered set of vectors with v # 0 |
then prove that the set is LD iff one of the Vectors vy, vy, ..., Uy , 88y g , belongs to the span of
V1,02, . g1 . Hence prove that S hag a L1 subset A such that [A]=[S].

OR

@




Que.4 +(c) Determine whether the subset S = {1,-1,2), (1,1,2), (3,0,0), (2,1, —1)} of V3 is LD or not.
1f set § is LD then 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] .
(d) Prove that the vectors (1+1,26) & (1,1 + i} are LD in V¥ but Ll in V3 .
() Is {L+2+2?, 3—a+2", 247, 7+ 5z + 22} LD in P3 7 Verify it .

Que5 (2) In a vector space V , If B = {vy1,v2,....,Vs} span V then prove that the following two conditions
are equivalent ‘ ' .
(i) BisLI.
(i) If v € V , then the expression v = a1v] + agvg + ... + Qpty I8 unique .

(b) Is § = {(1,5,-6),(2,1,8), (3, ~1,4),(2,1,1)} froms a basis for vector space V3 7 If not
Determine the dimension of subspace [S] of V3 . '

(¢) IsT: P — P defined by T(p)() = zp(x) + p(1) linear 7 Verily it .

OR

Que.5 (d) 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 nw).

() Is § = {(1,1,1),{1,0,-1),(3,-1,0),(2. 1, ~2)} froms a basis for vector space V3 7 If not,
Determine the dimension of subspace [S] of V3 .

Que6 (a) Let alinear map T : V3 — V2 be defined by T(z,y,2) = (z+ y,y+z) . Find (T : By, By} , where

B;:{(l, 1, %) L (=1,2,-1), (2, 3, %)} ; Bgﬁ{(l,S), G 1)}

(b) Let A= [é _il ?]] _ Determine a linear map T': V3 — Vo such that A= (T : By, Ba) ,where

By ={(1,-1,1),(1,2,0),(0,~1,00} ; Ba= {4,0),(2,-1)} .

OR
Que.b (c) Let a linear map T : Py — Py be defined by T(P)(z) = zP(z) . Find (T : By, By) , where
Bi={1,z,2°}; Ba={l+z, (14 2)? , (1+2)3, L—z}.
{d) Let A= [é —11 g} _ Determine a linear map T : V3 -+ Vg such that A= (T': By, By) , where

B ={(11,1), (1,23, (1,0,0)} ; Ba={(L,1), (1,-1)}.

(e} i B = {uy,us, oy liy } i8 @ basis for U and vy, 02, ..., Un be n vectors (not necessarily distinct) in
V then prove that there exist a unique linear transformation T : U — V such that Tlu;) = v
fori=1,2,...,n.
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Que.1 diod [seuAdl Guaial 53 vuell ovouLyal
G I ¢ [(1,2,1),(2,4,2),(3,6,3)] in Vs .
(@) (1,2,3) (0)(5,10,5)  (c) (4,8,4) (d)(~1,~2,~1)
(2) [B] = oo
@0 (b) {0} () ¢ (@ V

(3) o318 i 4522 20U V <Al iRsd, GURLRL G AL[ S ] AV Al v UORUY, U s¥Hi S wdd] Gia..
(@) A2l (o) Wl AL (¢} Al (d) oy i WL s
) {z* -1, z4+1, s LD oW e,

(@ 3z-3 (b) 2r—-1 (&) z-1 (d) 22—-2-2

() ds22 ¥ VUL, {v} LD 2 oxl 9 dl 6F ..o I
(@v=0 (©)v£0 (Quv={0} ) v=1
(6) C Al R Guadl sidd-d v Ay,

(@ 1 (b 2 (g 3 (d ¢
(7) {(2,0,0) , {0,3,0) e, b Vs Hie ol ey
@ (01 () (460 (@ (002 (d (005
(8) T: Vs — Vi defined by T(z1, 20, T3) = covveevierieinnns o (GfAur Ay
(@ (0,z,z3) (b) (O,zs,z3+ 1) () (1,z,z3) (d) (z4,1,m2)

(9) o T : VF — VE defined by T(z1,22) = (21 + iz, 21 — i2g) #L (A2 [4HA Q1A w4, B1& By 1 VT -l
22133 6lRA G AL (T : By, By) = oo, A,

14 1 4 11 11
@ pie [ e [ e Y
100 - _ - .
(10) sl A= |0 1 0| , By=B,={es,eg,e3}, vl QAR QM4 T ol A = (T : By, By) sl dl
001 _
TOX,¥,Z) = i, Y1y,

(@ x,0,0) () (0,y,0) () 0,0,z) (d) (x,y.z)

[f. 7.0

@

10
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Que.2 flaldl Wad-L syelol i, (o1Td £ )

(1) 9718 2l 522 30V L »fsd Gl Gia 2 o+ fo € S, YV, e S ; V scalar o, 8 €l dl A 31
$S AUV Al detzlizy uiy

(2) {(z1,72,23) € V3/ 23 = V229 OF 2y =3y} B Vs -1l olzla 0ia % 4l 3 25120l
(3) kAl 3dl BHa M2 (1, -2, k) € [S] mt, sl S = {(3,0, ~2) , (2,-1,-5)} slu..
(4) {(1,2,1),(~1,1,0),(5,~1,2)} 9 V3 ui LD a2 % Al d 25020 .

-

2
(5) {z* —d,z+ 2,z -2, %} 2 Py Wi LD aia s Aol d usial]

(6) V ds22 3t WM dl ULl 533 {wy, 09} LD a1t ol 247 dL o (iff) v, and v, wHEwA, G4 |

-

(7) oV dse2 20U n uedl Haadl GRRL G dl Wfoid 5313 V AL ol S35 iRt i UBLn UL i,
(8) Vs ALUARIA T = {(3,-6,3) , (~2,4, —2)} Al 6E 247 1SRt Al |
(9) T: Vs = Vo defined by T(z1,22,33) = (€1 — €2, 71 + az5) 5L AR B8 213 4d] 7 2si4l

(10) T: U -» V [alauz [Q8x dia dl 11604 531 %
T(alul + Qo + ...+ Ct'n’l!,n) = alT(ul) -+ QL'QT(‘UQ) + + CIﬂT(Un) ) Y scalar Oy, O, oo, Oty
Y ou,ug, ., u, €U

(11) T: V2 — Vi defined by T'(1,1) = (0,1,0,0), 7(1,—1) = (1,0,0,0) i wiq (AfAu2 [QH ol
(12) T TVZg — Ifg be defined by T(:El,Ig,.‘Bg) == (21131 +xzq , T3 — T3, Ty + :131) 3:’\{. [C\'tf;l."l.?. [C\{‘?{*i @,\Lq. r{.\l
(T By, By) WML, o4l By = {(1,2,3),(1,0,0),(1,1,0)} ; By = {ey,eq,e3} .

Que.3 (a) UG AT Pyz) DAL 244 QB2 42 R G-l dsz2 23 o .

(b) §={(1,2,1), (1,1,~1), (4,5,—2)} di dL st2ll 3 03 wiel 5t e, [S] i il .
() (~1/3,~1/3,1/3) (i) (1,-3,5)

(c) o4l 8 ol 4522 A V <Al 2R GualeL &4 AL UL 533 S 5LV AL woteila 2, o7l 24 dl sy (iff) {12l
Ul uleA 2y,
(i)u—i—ve S, YuveS (Houvels Vues,V scalar «.

OR

Que.3 (d) o5l R ol tid dlafds vl -uOLgLLLvL 2 utv=uv, ¥V u,v € R" ; ou=u*V ue R*,aeR
S, el gl dl B AT B dser 2y A

) S = {a: ,:c + 2z, x? +2, 1~x} @4 Al 2stALE 1AL el sl ued [S]H el .
(I) 23 4+ 22 +23;+3 (i) 32*+z+5

Que.d (a) V3 -l Guawl S = {(1,1, 2), (~3,1,0), (L-11), (1,2, —3)} LD 8% Adl d Asiall . oL S L

LD i dl S Al 2l ued AHL S 6 U AL wedl AL 2ul-AUL G . aHui S L LI GuateL A ML syl W12
[A]=[S] & .

(by ds2x 20U V Ul , 54l § = {'Ul,’Ug, ,Un b 2R 01.!4 S A vy #£ 0 G dl m@td %S A LD a1y
o7l vl ol oy Ui, U2, eery Un Al 2y e{ﬂa s Uk PV, Vg, ey Vg <UL UAARE 1AL Al WA 535 S L L
GURLEL A A4, syl ma [A] = [S] aA.

20




OR

Qued () Vs -l Gusll S = {@,-12), (L1 ,2), {3,0, 0) (2,1, -1}y LD 9% Al d sl . ool S g
LD @i dl S <l il 26 4L 5 65 290, Lt AL AL 2uiu dla, quui S AU LI Gustg A il syl W2
[A]=[S] . A

(d) 2B $AF (L +1,20) & (1,1 +8) AU V,E HiLD A i Vo Hibla .
e) {1+x+2%,3-z+a*, 24z, 7+ 52+ 22} W Py HiLD s Adld asial,

Que.5 (a) 9522 UV UL &fl B = {0y, Vg, .oory U } UV 14 dl ALl 505 A3 ol a2l w2vl] (equivalent) ©
HBLS. |
(i) s7lv € V @ dlv = gy + crgtig + e + Ay L 28 6f (Unique) A vl usid.

) S = {(1 5,—-6),(2,1,8), (3 —1,4),(2,1,1)} 3L V3 w2 ol a5 Adl d A5l , o3l AL adl €id dl V3
AL AL, [S] -l S15HuA, 2kl

(c) T: P — P defined by T(p)(z) = zp(z) + p(1) ¥ (@42 (484 212 % Al A st

OR

Que.s (d) AU Bl W 3L 515152 ASH-uAG 3522 UV Al 1ol Tzl Gl dl ufotd 5215
dim(U + W) = dim(U) + dim(W) — dim(U N W} &

(e) S = {(1,1,1),(1,0,-1),(3,-1,0),(2,1,-2)} AV, W2 R i % Al d asiil L osrl A adl €id dl
Vi el Ao, [S] < &i&SH«%L-—l Al

-~ (Y

Que.b (a) T : Vs — V; be defined by T(z,y,2) = (z +y,y+2) € (A2 (@8, Gin dL (T« By, By) QL , srul

BF{(z, 1, —i—) L (~1,2,-1) (2,3, —;-)} ; BQ:{(LS), (% 1)}

-

(b) A A = E " g} G G BT - Vi -V, AL, Yl 82 A = (T : By, By) i, v

B, = {(1,~1,1),(1,2,0),(0,~1,00} ; Bo={(1,0),(2-1)}

OR

Que. (c) AT : Py —+ P; be defined by T(P)(z) = zP(z) [A[R (484 ¢l dl (7': By, By) gl , sl
By={l,z,2*} ; By={l+z,(1+2) 1+ 1-2}.
12

_0] Gl Al RFeR RN T« Vs — Vo QML sy-U R A = (T2 By, By) uid, owil

B, ={(1,1,1), (1,2,3), (1,0,0)} ; Bap= {(1,1), (1,-1)}.

(e) S B = {u1,usg, ..., Un | 2 U Hie clfH dla wd vy, Vg, vvvvy Un BV Al a0l p1eel A€ st dl Austd
525 s of (unlque) ERREBIAT U - V syl w2 T(ui) =y 8= 1,2, e, n U oL

~ 1 —
@wmzk )

SSOCETTLLROOCTLRLRLLILEES

e







