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Instructions : (1) Notations and terminologies are standard.
(2) All the questions arc compulsory.

(@ (1) Ina vector space V, prove following : . 7
(1)  0.0=0 for every scalar
(2) 0.u=0 forevery scalaru € V
(3) (-1).u=-u for every scalaru € V.
(ii) Prove that sum of two subspaces of a vector space is also a subspace. )
‘ OR
(i) Let S be a non-empty subset of a vector space V, then prove that [S] is the
¢ smallest subspace of V containing'S.

(ii)) Let U and W be two subspaces of a vector space Vand 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.

(b) Give the answer in brief : (any two) 4
d T G)  LetA={(x;,x513) € R3¥/x, +x, + x3 = 0}. Is A subspace of R3 ? Justify.
(i) Show that(3,7) € [(1,2), G, 0)].
(i) InR3let A= {a(l,2,0) |a e R}, B={B(0, 1,2) | B € R}, then find A+ B
/, and check whether it is subspace of R,

2. (a) (i) Let V be a vector space and dim V = n. If {v|, VapreesVy ) is @ linearly

independent subset of V, then prove that there exist set {-"k L Vi Yy} €V
such that {v, Vo, Vo } forms a basis of a vector space V. 7

(ii) Define basis of a vector space. Extend A = {(l, 0,1,0), (0,1, 1,0)} upto a
basis of vector space R, | 7

' OR
3 P.T.O.
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Give the answer in brief : (any two) ( =g .J P L =3~ 4
(1)  What is dimension of the subspace of R? spanned by N <, ;r, \ ’% "3
3,0,0,(1,2, 1), 3,0, 112 o 3 |
(i) In a vector space R3, find co-ordinate vector of (3, 5, -2) relative to the
ordered basis B = {(1, 0, 0), (0, 1, 0), 0,0,1)). = (3:5,—2)
(iii) Find the basis of a subspace of R?, spanned by the set of vectors {(1, 2),
2.4),3.6)). Aw: g(; Q)} |
(1)  LetT:R3— R3bealincar transformation defined by T(a, b, ¢) = (a+b,b+c,c). Q/
Verify Rank-Nullity Theorem. h{T?:3 8% n(7)= 0. 7 4
(i) Prove thatif T: U — V is a non-singular linear map,thenT': V5 Uisa
linear, one-one and onto map. ¥
OR .
(i) LetT:R3—> R2be a linear transformation defined b; T(1, 1, 0) = (1, 0).
T(1, 0, 1) = (0, 1), T(0, 1, 1) = (I, -1). For (a, b, ¢) € R3, obtain T(a, b, 0)
and find N(T). T(C(b,¢) = o) , NT)=§b(0,2,0) 1bERS
(i) LetT:U — V bea linear map. Prove that
(1) Tis one-one if and only it N(T)={0}
() If[uy, vy u,] = U, then R(T) = [T(u)), T(w,), .... T(u, )]
. RVEAY = T ENS IOV
Give the answer in brief : (any two) /1 9;\)«@65 , U ‘S h“d_ir Rhos 3
(i) State Rank-Nullity Theorem,”  h(7) M {717 s
(i) Let T:R?* > R be a linear transformation defined by T(1. 18 =1 and
TO.1)=3, then find T2, 3). T &/ = H=2x 1 70312 S
(iti) LetT:R?— R3 be a one-one linear transformation. Find Rank of T. - 2
() Let M . (R)be the set of all m X n type of real matrices. Prove that the
dimension of a vector space M o (R) is mn. 1
(i) LetT:R2- R2
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e . . Hor & V, then
If'U and W are two subspaces of finite dimensional vector space
prove that dim(U + W) = dim(U) + dim(W) — dim(U + W). e
Let B = {(2, 1, 0), (2, 1, 1), (2, 2, 1)}. Prove that B is a basis of R” anc

ot M)

obtain co-ordinate vector of x = (1,2, 1) relative to ordered basis B.

be a linear transformation defineg by T(x, y) = (2x, 3x - 2y)
and B, = {(1, 1), (1, -1)}, B

2 = 1€}, &} be two bases of R2. Find matrix
(T:B,,Bz).[.? o ]
15 OR |
S
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I3 2 =
(i)  Find the rank and nullity ofthe matrix A=| -1 7 2 M

1 -1 2] . ..
4= 3)-2A (i) LetA =[ 31 0 ] Find linear transformation associated to A relative to
3 ;7{51_ 2 bases B, = {(1. 1, 1), (1,2,3),(1,0,0)j and B, = {(1. 1), (1,-1)} of R? and
D <t B ) 5 ) ng,_}}\//’l /3 = .—31%“\7]?1;\7,_—,—1—},6.4}4-2,———»
| Laga)c R- respectively. &= /o _Tafﬂ_;,w‘g,wz)
LA ax-gH) T(tgrry=(R07= :
carr 8-" (b) Give the answer in brief : (any two)
111
i) InM;R)IfA= I 1 0 | then findn(T). =9
1 00

(i1) If linear transformation T : R2 —» R2is defined by T(x, y) = (x, ¥) and basis
B, = B, = {(1,0), (0, D}, then obtain matrix associated withT. = Iy_

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

linearly dependent in R*. -2
b iidson-a S

I d
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(1) -~Aell 2 uReiruil wasLeyd 8.
(2) otelloy Ul sovaud €.

() Al asi VL Wi 5305 : 7
(1) @.0=0e3s Ulkw o W2
(@) Ou=o0esURAue VHE
(B) (Du=-ugsAkUue VHL2
(i) A 53 Al 251911 S18UEL A BUEsizAl URAUAL A Gulasia ARL 7
YAl

) lx 2asiat V Al 2Red BUaet S M2 Allcid 5215 [S] A S A Wl Qiadl
AL BuEsIL 8.

(i) U 2 W A AR 24518 V AL A Buiasia €1, dat Z = U + W S dl,
G SAT A Z=UD W R, dl A4 AL oy Z Al SISt aEuz = u + w,
ue U we W,z e Z a3l dls 2 Hiz s o7 3d el st

2Bl veltol 0L : (1 d A) ; iy

() WA= {0, % x3) € R+, + 3y = 0 Sty Al A SUR® AL Guiasia 83
AR Al usrRwll 5.

Gi) UGS (3,7) ¢ [(1,2), (3, 6)].
(i) ABUALBUR> HWA = {0(1,2,0) | € R} AAB = {[3(0, 1,2)|B e R},
i, dlA +B Al 2 AL E A + B A R Guiasiat §% AR,

; P.T.0.
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i, @ ® AV 2| b 2SI S, 2l dim V = n €, AW {v), vy, v, L AV AL
; A Rt Gl SR, Al WA S AU AR {Vy, 1 Vg V) €V HA
%, AU (VL Vyerey V) A UG AASIL VAL MR U, 7
i) UL sV AR 2B SUAALA = (1,0, 1,0), (0, -1, 1,0)}
Wlkat wiasiu RY AL 2R Yl [ s 7
Al

(1) W WEeld wEn vasi VAL Guasit U 24 W s AlBA 53105

dim(U + W) = dim(U) + dim(W) — dim(U + W).

(i) B ={(2,1,0), (2. 1. 1), (2. 2, 1)} S, Al A 5313 B 24 ulE2 2as1el

N A_A_!L.- RETENIIR L

R3 ALDAMR 6. qL 21z B AL qta (b x = (1, 2, 1) A 2iet 2 Hodl,

(b) Rl vt 24 (13 & A

4
() A Bas@ R W@ (=3, 0, 1), (1, 2, 1), (3, 0, 1)} (A3(ct
NIESTERN
(i) A 28R W2z B = (1, 0, 0), (0, 1, 0), (0, 0, 1)} -l 1iad ulegy
(3, 5. —2) -l UNE 4H HnAL
(i) A a5 R2MA 4(1,2), (2, 4), (3, 6)} (Rl el 2R 1),
p—g
L@ () ERRHTR SR T b, ¢) = (a+b,b+c,c) M2 5L2ui5-1uis UMY
wsiel 53U ,
(ll) MT: U \Y MQ&*’{ H’l{"{ %‘?"’l @&q .i_'lq, "i.lQ{l.[;Jlrl 3.&‘3 T_| -V S U Q’l
ATV, BA5- 18 i 0 [y 2y v
4l
2
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(b)

() MT:R>—= RIAT(,1,0)=(1,0),Td,0 1)=(01,TO 1, )=, ;1‘)'5'.""~f.’:_§'f. 2
ol uruafid Al YR URAdA €, dll (a, b, ©) € R3 R T(a, b, c) qadl 2
N(T) 20,

(i) YWAURAAT: U - V U, WG 613,
(1) AT Ss-Dhs G i, 248 Loy N(T)={0y}

@) M [u, Uy u,] = U, AUR(T) = [T(w)), T(u), -y TC0,)T 2

n

B vetiot AL : (13 d B 3
() Sleais-2ris uHA @il
(i) % WA YR T : R? - R’ 2 T(1, 1) = 1 ﬂ{& T(, 1) = 3 2l cralEd
2R, dl T(2, 3) Al Bud Aadl.
Gii) A WAURAA T RP > RO Sis-ois QN SR1, dl T AL 5l2ais 2el.
G @M, (R)2imxnusRil ardf@s ARSI L SR, dl G 5315 ulsu
wastd M, (R) 4 uRMRIm. 8. 7
(i) T:RZ—RIAT(r,y)=(2y,3x—2y) A qruAIfict Al 3R R S 24
B, = {(1, 1), (1, ~1)}. B, = {€}, &5} S R ALl ek €, L A5 (T 2 By,
B,) Hudl. . 7
YL
1 3 2 |
i) AlsA ={ —-11 (7) flz ]m‘a 51215 21 2l WAl
) A A= [ - g ] S, 2 By = {(1, 1, 1), (1, 2, 3), (1, 0, 0)},
B, = {(1, 1), (1, 1)} P 24463 R 24 R2 UL 2R §1, L 244R B, >3 B,
2 200t A -l 2% Wt €0l B :

= ITO, g
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(b) AR oL 2L ; (1 d &)

111
1 M;®R) H’lA{l 10 }u*a n(T) Wl
. 1 00

(i) R URAH T : R2 > RZ, T(v, ) = (x, y) €&, &t B, = B, = {(1, 0),

(0, 1)} SR, L T A doifEd Aldis Hadl.

(i) WA B4 x5 5uAL YAR AR S, AL WG 5% A Al et e R
YR ol 2.
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