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YAAL: (1) usL1 2l 8 Hiall Slhul 1 Ll ovellod AL
(2)  UH9 FRWAUA .
(3)  orHull cllog-AL 2is el sl .

Qo1
1. (A) AU 53 A2 2Aas12L v AL RS GUaLRL S LV AL Gulasial S dl 24 dl o7 d
A2 Hoyotl 2Rl e 53 7
(i) uveSdlutves
(i) MueS3la>>1EUdiaues.
(B)  AUGA SRS (3,7) € [{(1,2), (0, DI UCL(E3, 7) & [{(1,2), (2, 4)}]. 7

2. (A) gl tasill v AL sl ulEa 2Aasial VHL UG 515 7
(i) a0 =0 UAs &AW a H2
(i) ou=0 UAsu € V 24
(i) (Du=-uuAsu e V.

(B) ML= {(x,2x,—3x,x)/x € R} c R*cl A =15 L 21 R Al GulasiaL 8. 7
3. (A)  uRMGLMHA AL A A0 SRL 7
(B) AlGid B 0L {(1, 1, 1), (1,-1, 1), (0, 1, 1)} AR’ Al MR ©. 7

N ~ ~

4. (A) MU AW L Uls 2812 VAL Guiasiall S dl AGId 303 U+ W AV -l
Gulaslal 9, daLU + W = [UUW]. 7

(B) MU A W A uEU 24812l V AL BUasiall ;5 dAulZ =U + W ol Aqlid 5215
Z=U® W &l dl 24 dl o o {2 Hoyotl Azl e 53 :

siUBlz e ZAz=u+w;ue U, we W 244 2ld sldl 2sid 6. 7
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5. (A)  Sleals-grals WHAL vl 2 U0t $3L.
(B) ol Y uRddA T: R* > R3 A Te, = (1, 1, 1), Te, = (1, -1, 1), Te; = (1, 0, 0)
24 Te, = (1, 0, 1) 48 AvALRId €14 dlLr(T) + n(T) = dim R* = 4 uslall.

6. (A) U [Aul A AL AT 1 U — V 24 430 [ ¢l dl 16 s31%
(i) T(o,)=0,
(i)  T(-u)=-T(u) 24
(i)  T(oyu; +o,u, +..... +oy,uy,)
=a,Tu, + a,Tu, +.... + o, Tuy,
(B) T :R?— R>&R cl UG 53U T(x,, x,) = (x], —=x,) A YR (A= 6.

7. (A) MT:U— VI A 51 Yol URddA ¢l dl AAHA RS T1: U - V uel
AR, 2Us-2AS 2 AN .
(B) A ARW-URAdA T : R3 - R3 3l
T(x, xy, X3) = (xl — Xy T X3, 2x) + 3x, — %, xX; X, - 2x3) 4 quIRId Sld
2 o B, = {e, ey, &3}, B, = {(1, 1,0), (1,2, 3), (-1, 0, 1)} ¢4 L (T : B, B,)

Hodl.

8. (A) s Akuzasiy, L URHEIm 8.

3.1 2
2 -1 0
B) A=
111
0 1 2

HI2 sl2ls-2ruls UH Uslell.

Qett-11
9. gsHlydlol ML : (SIEURLAR)
(1) YRu uRedA Hi2 grauasial 2 [ARaR 219t edrvt 241l
(2) ARl 51RS YRV URAdAAL vl AL
(3) U URedA U2 Asuul BB1s-L arvuL AL
(4)  ulsa vaslAl Guiasiel-l urvaL 24l
(5) LI 1D 2 181l (ARl curval 2qpdl.
(6)  AlBa AAs1ALUERHIRIAL VAL AN,
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Instructions : (1) Attempt any three questions from questions 1 to 8.
(2) Question No. 9 is compulsory.
(3) The figures on the right indicates marks of the question.

Section-1
1.  (A) Prove that a non-empty subset of a vector space v is a subspace of V if and only
the following conditions are satisfied : 7
(i) Ifu,veSthenu+veS
(i) Ifu e S and a a scalar then au € S.
(B) Provethe (3,7) € [{(1,2),(0, D}]but (3,7) ¢ [{(1,2),(2,4)}] 7

2. (A) Define vector space. In any vector space V, prove that 7
(i) oo = o forevery scalar a
(i) ou=o foreveryueV

(i) (-l)u=-uforeveryu e V

(B) LetL = {(x, 2x, =3x, x)/x € R} < R* Then prove that L is a subspace of R*. 7
3. (A) State and prove dimension theorem. 7
(B) Prove that the set {(1, 1, 1), (1, -1, 1), (0, 1, 1)} is a basis of R3. 7

4. (A) IfUand W are two subspaces of a vector space V, then prove that U + W is a
subspace of Vand U + W = [UUW]. 7

(B) Let U and W be two subspaces of a vector space V and Z = U + W. Then prove
that Z=U & W iff the following condition is satisfied :

Any vector z € Z can be expressed uniquely as the sum z =u + w; u € U,
we W. 7
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5. (A) State and prove rank-nullity theorem.
(B) Let T :R*— R3 be a linear map; defined by Te, = (1, 1, 1), Te, = (1, -1, 1),
Tey=(1, 0, 0), Te, = (1, 0, 1). Then verify that r(T) + n(T) = dim R*=4.

6. (A) Define linear transformation. If T : U — V be a linear map then prove that
i T(oy)=o,
(i) T(=u)=-T(u) and
(i)  T(oyu; +oyu, +..... +oy,uy,)
=a,Tu, + o, Tu, +.... + o, Tu,

(B) Define T : RZ — RZ; by the rule T(x,, x,) = (x;, —x,). Prove that T is a linear-map.

7.  (A) LetT:U —> V be anon-singular linear map. Then prove that T! : U —» Vis a
linear, one-one and onto.

(B) Letalinear map T : R3 — R3 be defined by
T(xp, xy, x5) = (xl — Xyt X3, 2% +3x, — %’, X +xy = 2x, j .
If B, = {e,, €5, €5}, the standard basis and B, = {(1, 1, 0), (1, 2, 3), (-1, 0, 1)}.
Then find (T : B, B,).

8. (A) Prove that the dimension of the vector space p_ . is mn.

301 2
2 -1 0
(B) LetA=
11 1
0 1 2

Verify Rank-nullity theorem.

Section-I1
9.  Give the answer in brief : (Any four)
(1)  Define range and Kernel of a linear map.
(2) Define non-singular linear map.
(3) Explain matrix associated with a linear map.
(4) Define subspace of a vector space.
(5) Define LI, /.D and span of a set in a vector space.
(6) Define dimension of a vector space.

DF-103 4



