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Note — Attempt five questions in all. Section—A (Question
No. 1) is compulsory. Attempt four questions from
Section-B, selecting one question each from the
Units—I, II, 11l and IV. Marks are given against

questions.
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1. (i)

(ii)

(iii)

(iv)

v)

Show that W = {(a,b,c):a=b=c} i
subspace of R3(R). -
T R W = ((q, b, ¢):ia=b=c} ROR
F IR ’ )
For what value of K, will the vecto
r

vf— (1, £, - 4) e V3(R) is a linear combination
of vi =11, -3, 2) and v, = (2, — ] 1) ?
K . b ’ M
ejﬁanﬁaﬁm,émv=(1,k;—4)
3R, vy =(1, -3, 2) sk v, =2, -1, 1
& W daem g 2 -
Define Sum of Two Subspaces.
D I-FEE F A W ofwifa w5
Let x = (3, 0, -3), y = (1, 1 2.
2 =@ 2, -2), w = (2, 1, 1). Prove that
X, ¥, zZ, w are Linearly Dependent.

A ox = (3, 0, =3), y = (-1, 1, 2),
2=42,-2),w=(2,1, 1) fag wifsu f&
X, y, z, w @ anfya €

Descr’i;)e explicitly the Linear Transformation
T : R* - R? such that T(2, 3) = 4, 5) and
T(1, 0) = (0, 0).

?F@HEKQT'WT:RZAR?-S‘HW,%
(2, 3) =4, 5)dm T, 0) =
. | (1, 0) = (0, 0) 1 T

1
i
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(vi)

(vii)

(viii) Define Non-singular and Singular

2. (a)

Let T, : R3> > R? and T, . R2 — R? be
Linear Transformations deﬁned by T,(x, ¥» 2
= (3x, 4y — 7) and T,(x, y) = (=, Y). Compute
T,T, and T,T,.

W OT, : R® > RE@m T, : R R
T,x, y, 2) = Gx, 4y - 7) aa T,(x, ¥)
= (-x, y) g0 Rt e ww@o €1 T T,
qgr T,T, &1 7O i)

Find characteristic polynomial for the linear
operator T : R? — R? defined by T(x, y)
= (x + 2y, 3x + 2y).

T(x, y) = (x + 2y, 3x+2y)§lT[‘TﬁﬂTfﬂlﬂ’lf@EF
amisz.R2—>R2$1%maqfw&rﬁr$a§q<
il |

Linear

Transformation.
FA-fper iR farer e Tl G
Hifd |

2x8=16

Section-B (TUS-)
Unit-1 (3&E-1)
Prove that a non-empty subset W of
space V(F) is a subspace of V, if and only if:
(1) x+yeW vVx,yeW
Vx e W,VaeW

a vector

(ii) aer

Turn Over

CH-439 (3)




3. (@

fag wifig fF 9% &E V() F AR
Sq-wgead W, V &1 §9-99 ¥ A i dad

qfq ¢
i) x+yeW VxyeW
(i) ox e W Vx,eWVYaeW

(b) Show that W = {(a, b, ¢); a = b — ¢ and
2a + 3b — ¢ = 0} is a subspace of vector space
R3*(R).

goiist f& W = {(@ b, ¢); a = b — ¢ 3R
2a + 3b — ¢ = 0} 9T | R3R) &1 Ta-TF
g |

Let W, and W, be two subspaces. Prove that
W, + W, is a subspace of V(F).

o R W, a W, @ ge-@E €1 fag Fife
ff W, + W,, V(F) #1 T% §-¥9 I

v . a b
(b) Show that set of all matrices form [—b aJ’
where a, b € C is a vector space over C under
matrix addition and scalar multiplication.
. ' a b
Tuist for 9t =Rl w1 "= Ly | T
%, 5@ a, b e C HfRZE I a1 Wer A B
srid C W dR &9 g
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4. (a)

(b)

5. (a)

CH-439 ‘ (5)

Unit-II (3&13-II)

If V(F) is a vector space, then prove that the

set S of non-zero vectors Vis Vos woveerenues v,
V is linearly dependent. If and only if some

vectors v, €S, 2 <m < nis a linear

combination of its preceding vectors.
T V(F) T a9 @9 ¢ @ fag =ifew
AF-SI S Vi Vor e , v, € V @l
e S Waw ofya 31 afy sk Saw 9k
WW&R‘(V’HGS,ZSmSnWW :
deed @ aw gaem ‘
Let x = (1, 2, -1), y = (2, -3, 2),
z=&, 1, 3),w = (-3, 1, 2) be vectors in
R3(R), show that L({x, y}) # L({z, w}). ’
HAT x o= (1, 2, -1), y = (2, -3, 2),
z=@ 1,3),w=(3 12 ard § R¥R) .
§, @ =mEU B L({x, y}) = L({z w)l 6Y4,7
Show that the vectors (1, 1, D), (1, 0, 1),
(1, =1, =1) of R form a basis of R3(R). Also
find coordinate vector of (—3; 5, 7) relative to
this basis. |
wisw f& R & d==x (1, 1, 1), (1, 0, 1),
(1, =1, =1), R} R) =1 38R =714 &1 T8 MR
& WU (-3, 5, 7) H HTEN T T4

HIfSTT |
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(b)

Find a basis and dimension of the subspace W
of R* generated by the following vectors :
1, 2, 3, 5, 2, 3, 5 8, G, 4 7,
(1, 1, 2, 3) and extend it to a basis of R
frefefed ased @ st R & wa-809 W
YR SR M §| hiY
a, 2, 3, 5, 2, 3, 5, 8), (3, 4, 7, 11),
(1, 1, 2, 3) @& 3@ R* & MER qF WGrRU
Unit-III (F&E-11D)

If V(F) and W(F) are vector spaces, then prove

11),
4-

6Y2,7

7. (& Show that T : R3 5 R2

®YGT T . R2 3‘% Y) 5R1 gfenform e
T T
) T

() w1 v g 1
TR s ac 6v2,7

Rank(T) + Nullity T = dim v
| defined by T(x
X + ) is linear transformation e

Ty 2)= (g x
. %|+ Y) SR 9R¥f T R3 _y R2

= (3

6. (a)
that T : V —> W is a linear transformation if .(b) Let T be linear operator on R3 def:
and only if T(ou + Pv) = aT@wm) + PBT(M) T y, 2) = 2z x - 2, x5 23) lSefmed t?y
VuveVVapekF of T relative to the basis By. {l(nld o
= " 2

afc V(F) @R W(F) 3 Fa-89 T, A s (1, 1, 1), (1, 1, 0)} > 1)
ﬁmﬁT:Vawwmm%qﬁ "R Ty, 2) = 2z x - 2

St @ad g% T(aw + Pv) = oT@) + BTO) R R3 w T o aﬁqiaz’g 2 B

. , = 3T
VuveVVYa BekFl ={(L, 2, D, 1,1, 1,1 0)}%1@:2 B
(b) For the linear transformation T : R? - R3 e s #if ) Em@/ 7
2’

defined by T(x, y) = (x + y, x = ¥ Y) Find Unit-IV (3&m-1V

basis and dimension of : 8. (@) Show that i v

| that linear transformation, T : R3 — R3

(i) Its range space defined by T(x , T

ii) Its Null S fi » ¥ 2) = (x Ay, 2), where A is
(i) Its Null >pace. 4 fixed real non-zero is bijective (or a

: , n
Also verify Rank(T) + Nullity T = dim V Isomorphism).
CH-439 ) CH-439
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(b)

9. (a)

(b)

Find the dual basis for B = {v| v} of R? over

R, where v, = (1, 2) and v, = (1, J).

R W R2® B = {vlvz}e%faqaa YR
A, s v, = (1, 2) Iy = (19 6%,7
Let A be an eigenvalue of an invertible operator

T on a vect@f'r" space V(F). Prove that A1 is an

eigenvalue of T

mﬁxme(F)mmmT
airrsﬁﬂqﬁ%mﬁfmﬁrl,rl &
SEA HA © |

Find all the eigenvalues and basis for each
eigenspace of linear operator T : R} > R’
defined by T(x, y, 2) = 2x + %y - %
2y + 42).

T ¥ 2 = 2x +y,y -3 2yt 47) BN

o Yfe® A T RS o ROF TR

a@ﬂﬂﬁ%fﬂﬁﬂﬂﬂmﬁ?mﬁr{aﬂaﬂaﬁ
'Eﬁﬁ'ﬂ{l’ 62,7
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