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YA : (1) €% Usstel ARV 8L .
Instructions : Each question carries equal marks.

(2) 54 ui™ usl .
There are five questions.

1. SURL AVLAL %Gl AL
Answer any three :
(1)  Alea vtasa-dl cvar 20Ul sidust Alea 2tasi Vi 0bid s 3
Define vector space. In any vector space V, prove that

(@) a0=0¢e3s Al a e
0 = 0 for very scalar a,
() Ou=0uUASU e V21

Ou =0 for every u € V and
(© ((Du=-uudsueV
(-D)u=-uforeveryu e V.

2) Al Aastaqdl Guaeldl [Gqladl vl 2uul, dar AlEd s 3 Alea
w519 VoAl GUARL S M2 [S] 2L S A AMAdl UMD ALl Guiastal 9. [l
[S] = 2wt S -l [4dqla]
Define span of subset of vector space. If S is a nonempty subset of a vector
space V, then prove that [S] is the smallest subspace of V containing S.

(3) A U 2+ W ol alea 2asia VAL Guiasial elddl albid s0 5 U + W L
VAl Guiastal ¢ dat U+ W=[U u W].
If U and W are two subspaces of a vector space V, then prove that U + W is a
subspace of Vand U + W = [U U W].

(4) AL 52U 5 R (= ARAlASs AvARAL $HYSA N-Uestl 218L) 2 AlBAAL A1HLA
ARALOU 2 HAlBe ARUSIR o0 AR 519 €.
Prove that R" (= set of all ordered n-tuples of real numbers) is a vector space
under usual addition and scalar multiplication of vectors.

(5) ARl 5L 2R3l 2ldl GuasL 9 ¥ %Hi (x, —3x, 2x) sl Alzal 9. dl A1leid
531 5 L vl R3+l Guiasial 9.
Let L be the set of all vectors of the form (x, —=3x, 2x) in R3. Then prove that L is
subspace of R3.
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2. 9 d ARLHL Aol VAL
Answer any three :

(1)

(2)

3)

(4)

()

AL 2LASLA V Al Y20 2UdT 2 Yot padoell Guoateli-l @bl 2l dal
AllGd 521 ¥ (a) LI Guataltl udls GRd Guatel LI ¢id ¢ 244 (b) LD Gualai-l
uls 2AM1RL Yol LD ¢ld 9. (UL LI = Y3 adt, LD = Yv vadoll)

Define linear independent and linear dependent subset of vector space. Also in
any vector space, prove that (a) if a set is LI then any subset of it is LI and (b) if
a set is LD then any super set of it is also LD.

Alkel 2as519 VAL 2URAL 2vdl udl dal Alid s2A 5 ol Alka sasia
VAL 2UHIRHL n 825l 20dal gld dl p AUl “nddl sidusl Guael LD €9
% p>n.

Define basis of a vector space. Also prove that if V' has basis of n elements, then
every set of p vectors with p > n, is LD.

Alkal a5t Vel WRHILHL vl iUl dal WRHIRL UHY dvil 2 AlGd
3.

Define dimension of a vector space. State and prove dimension theorem.

AlGd s 5 aeL {(1,1,1), (1,-1,1), (0,1, 1)} 2L R3 AL 2R €.

Prove that the set {(1, 1, 1), (1, -1, 1), (0, 1, 1)} is a basis for R3.

Al B={(1,0,1,0),(0,-1,1,0)} L R4l 2Alel Y [dqd 53l

Expand subset B = {(1, 0, 1, 0), (0, -1, 1, 0)} to a basis of R*.

3. o d ARl el AL
Answer any three :

1)

@)

(3)

(4)

NE-101

vt [Q8u-l @l il A T:R3 5> RZAT (X, y, 2) = (X—Y, X + 2) a3
AoUIRd Sld dl Al 52U 5 T yu [@8d 9. dal N(T), R(T), n(T) 2t r(T)
4.

Define linear transformation. If T : R® — R2 is defined by T (x, y, z) = (x - Y,

X + z) then prove that T is linear transformation, also find N(T), R(T), n(T) and
r(T).

AT:U > Vyu [@8a ¢lu dl wl®id 520 3 (@) T(0) = 0, (b) T(-u) = — T(u)
214 (C) T(ogUy + .o +oaU) =oyTug + ..., +o,Tu,.

Let T : U — V be a linear map. Then prove that (a) T(0) = 0, (b) T(~u) = — T(u)
and T(o Uy + ..o oes oo aU) = oy Tu + ... +a,Tu..

sledis-9dis e @vil 2 AUGd s

State and prove rank-nullity theorem.

AUGA 52 5 Yol uRAdA T Al Usaddl 28R Ul Budl udl Als 530
ASIA .

Prove that a linear transformation T is completely determined by its values on
the elements of basis.



(5) A vt WRadd T:R* > R T(e) = (1,1, 1), T(e,) = (1, - 1, 1), T(e,y) =
(1,0,0) > T(ey) = (1,0, 1) 43 2uvallld gl dl T Hie sledis-gl-ais wdardl
Astuell 2.

Let T : R* > R3 be a linear transformation defined by T(e,) = (1, 1, 1),
T(e,) =(1,-1,1), T(e5) =(1,0,0) and T(e,) = (1, 0, 1). Then verify rank nullity
theorem for T.

4. SlSURL elAL Yol Ul
Answer any two :
(1) Awlbd A 3 ulka vasw M4 wRaee mn .

Prove that the dimension of the vector space M, . is mn.
(2) % Yot URadd T:R3 > R34
1 N N A
T, Y, 2) = (X =y +2,2x+3y =52, Xx+y—22) A3 AU el 21 %l
B, ={e, e, e, B,={(1,1,0),(123),(-1,0, 1)} ¢ld dL (T : B}, B,) Haell.
Let a linear transformation T : R® — R3 is defined by
1
TX,y,2)=(X-y +2z, 2x+ 3y -5z xty- 2z). If B, = {e,, ,, €5} and
B,={(1,1,0), (1 2,3),(-1,0, 1)} then find (T : B;, B,).
2 0 1
(3) Als A= 7 1 2 |l [¥d1R 2181, g-ulasi9l wlHl dal sledis-g-ais usl
3 -1 1
Hoal.
Find the range, kernel, rank and nullity of the matrix

2 0 1
A=|7 1 2
3 11

5. &5ul walel @vil.
Answer the following short questions :

(1) o V={0}dlValamd Bul dsn alzal xAasial © ?
If V = {0} then V is vector space under usual operations.
(2) {v}» LD < v=0. Auxodl.

{v}is LD iff v = 0. Explain
(3) {vy v} ¥ LD < dxigd s olload qu-2idly ©. auadl.
{vy, v,} are LD iff one of them is linear combination of other. Explain.

(@) Aalbid s2U 5 (3,7) ¢ [{1, 2}, {2, 41
Prove that (3, 7) ¢ [{1, 2}, {2, 4}].
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(5) RZHIA={(2,3)}uAB={(t,2t):tc R}l A+ B alsl. d 9 &9 ?
InR2if A= {(2,3)} and B = {(t, 2t) : t € R} find A + B. What is it ?
6) A A={(X,y,2):xy=0}cl A R3l Guiasial 9. 54 ?
If A={(x, Y, z) : xy = 0} then A is subspace of R3. Why ?
(7) AC={(X,y,z):x+y+2>0}cdlC2 Rl GuIASIA © ? ¥ ?
If C={(x,Y,2):x+y+z>0}then C is subspace of R3. Why ?
(8) WS={x-1,x+1,x2+2} Al SHUP, -l WU &. 54 ?
If S={x-1,x+1,x2+ 2} is basis of P,. Why ?
(9) UHUIR sU1RY Y ALz “1adl 2l 34 ?
A basis can never include the zero vector. Why ?
(10) %A T:R > R332 T(X) = (X, X4, x3) dll Ty2ut [asy 9 ?
T : R — R3defined by T(x) = (x, X2, x3). T is linear.
(11) A T:RZRIAT(X y) = (X, X+, y) dl r(T) 2l
T : R? - R8 defined by T(x, y) = (X, X+, y). Find r(T).
(12) A T:R2 > RZ2A T(X,y) = (X, —y) tl T-L 2t
T : R?2 > R2 defined by T(x, y) = (x, - y). Find T,
(13) yul uRad-A 243u sl (v Axendl.
Explain matric associated with linear map.
(14) 2815 243U Yul uRad- [an Auendl.
Explain linear map associated with matrix.
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