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1)  Let T:R? - R?suchthatT(1,1) = (2, -3),T(1,-1) = (47).
Find the matrix of T relative to the basis § = {(1,0), (0,1}
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/|2) LetB={(1,0),(0,1)}and B’ = {(1,3),(2,5)} be the bases of R2. Find
the transition matrices from B to B’ and B’ to B.
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3) LetT be the linear operator on V;(R) defined by
T(x,y,2) = 2y + z,x — 4y, 3x)

(i) Find the matrix of T relative to the basis B = {(1,1,1), (1,1,0), (1,0,0)}
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4)  Suppose S is an n-rowed real skew-symmetric matrix and’l is the unit
matrix of order n. Then show that ‘
(i) I-S is non-singular ;
(i) A = (1+S)(1— )~ is orthogonal ;
(ii)A=1-9S)"1U+S);
(iv) If X is a charasteristic vector of S corresponding to the
characteristic root 2, then X is also a characteristic vectar of A and
(1 + 2)/(1 — ) is the corresponding characteristic root.

\},\u,al
S & Sk Ymmetnic

® lene ¢ veak Aleeyy Symmen'
D¢ 4> Sked htsmwhoan

40, eipn valus 9 & wilt be 200¥ pUAL ?mﬁy/
o |e-T |40 . \
:>II—SII#° (T ) do noxt Gngmlas /
D @-oime = T-sms=se
_ r-sdf Er)rs) —@

-
Wow A= (T+8)CT-5D
%OMWNJ

~)
- (r+&) T .
: ﬂ); T+8) (z-s3T (248 ()
AR et B9l )
@a)’_{) (Gps) (t*l)‘) '(_L'rf
: EAS (T4 denit




Test Copy of Mr Shivam Kumar ,AIR 19 ,CSE ¥
(%) A= (xesdCp-sy”
ATz (T+s)  (2-) . /
k") = [(r+g)" (r-¢ )J
J_ﬁ - @—3)1(£+JL)
© [

B b ads CRE S Frv veder X

Lim) wn e T-g for v X \"l/
l+x up co 7 Tt Frovedr K

Lo [#N) b R g )
B (1) () D B B D ey




Test Copy of Mr Shivam Kumar ,AIR 19 ,CSE 2023

5)  Show that the set of all convergent sequences is a vector space over
the field of real numbers.
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7)  Verify Cayley -Hamilton theorem for the matrix A = |2 4 5]. Hence |
3 5 &6
findA™1,
IA—)I,:O
= -2 2 23
2 ya 5 |=9
3 S 6-A

> () (Gweep)-2(1r-1s)y( omam)Te
= C—,\)(,\z ’°/\+1'1) a(-2x-3) +3( (-2¢3))=0
D X-lort Y~ N30 pkian + 4at fAHINZD
D =M H1AYEmA famze —(D)

DW
CCH &N

45: 13 X% 3 3K
283 FKlo TS

3¢y G636 793

A =1y 25 3)
LY Sl
S S L

NOW _ A¥S LAY 4A +(C)DT =~ [

1S3 283 383
ey ¥lo 636
3¢3 - 636 793

] o2 gl = s 5
_ }10 o
LRI 3 "’+[1H [ e P
356 Fo 3v ¢ | |os
' _ © o © \

i S o © v
. e © O

" —W+IAM GA-T =0 —(T)
Fom @ « @ ep c,aﬁée,y#/wn;—%m S alion
U Sabifres] | |

U




Test Copy of Mr Shivam Kumar ,AIR 19 ,CSE 2023

_ - 1Aty p4 -1= 0
//' MU.J/{"'PQJ L A"’
/ i -A2tun +e¢c-4lz0




Test Copy of Mr Shivam Kumar ,AIR 19 ,CSE X

8)  Find the values of 'a'and' b ' for which the equations
x+y+z=3;x+2y+2z=6;x+ay+ 3z =b have

solutions.
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9) Show that the martix A = [—8 3 4] is diagonaizable.

-16 8 7
Also find the diagonal form and a diagonalizing matrix P.
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10) Let W be the subspace of V,(R) generated by the set of vectors
S ={(1,1,0,-1),(1,2,3,0),(2,3,3,—1)}
and W, the subspace of V,(R) generated by the set of vectors

T ={(1,2,2,-2),(2,3,2,-3),(1,3,4,-3)}
Find:

(i) dim. (W; + w;)
(i) dim. (W, nw)
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