DREAM TOPPER

Best E-learning Platform

Download pdf..

Www.dreamtopper.in

SACHIN DAKSH



4
:

P -a

~ .B.AJB.Sc. lind Year Examination, 2020
Mathematics-IV (Linear Algebra and Matrices)
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- .Note : This Paper is divided into five Sections-A, B, C, D & E. Sectjon-A (Short Ariswer Questions)
contains one question of ten parts requiring short answer. All these ten parts are compulsory. Sections-B, C, D -

& E (Descriptive Answer Questions) each contains two questions. Attempt one question from each Section.
Answer must be descriptive. T8 ¥¥1-T ) W4 @uel—at, 9, ¥, T ©@ 3¥ fawfm fra wan @) @ve—at
(T ST W) | T 7Y I909 5 ¢, forads 7@ wm §1 3 o €9 wm st §) wdi—a, 6,3 W 3
(fq@ T w91) 7S A 4 ¥ 21 AF @S A TF WA Fifu) fasga I e 2

Section-A
Note : This Section contains one question of fen parts requiring short answers. Each part carries 1.3/2.5

marks. T8 @US ¥ Teh ¥ & TH 9N &% oY I R ¢ TAF 9 1.3/2.5 3F F 8

i,

* (viii) State Cayley-Hamilton’s theorem. Fol-efteed WY &1 %A fafaw

(i) LetRbea ﬁe.ld of r'eal numbers show that the set W = {(x, 2y, 5z):x, y, z € R}is a subspace of V3 (R).
TfE R A &S 1 T Hice ¢ d fos i i aq==d W ={(x, 2y, 52):x, , z € R} TH STAH
V3 (R)ysl  ° . ,

(ii) Show that the vectors (1, 2, 1), (2, 1, 0), (1, -1, 2) form a basis of R> . fe@RET f&F afew (1,2, 1), 2, -

1,0), (1, - 1, 2) TF 9fF9 o1 § R® I b
(iii) I 7 is a linear transformation from U (F') — ¥ (F ) then the null space of 7 is a subspace of U. 3f<
T:U (F)—V (F) T & sfafasm €, @ 7 %1 3 e U 1 S9er=iie gl

(iv)—If T is a linear transformation on a vector space ¥ such that T i’ ,;5 then show that T is

invertible. AR 7T Y& st & @i 72 -T+7=0 2, W fag FTC 7 H1 Fohd T ¢

(v) Obtain the matrix of the quadratic form : ¥ fEIdT ®Y &1 ST=]e faf@u— 2xjx, + 63 —4xyx3.
(vi) Define Orthogonal complement of S = ¥ (F) where V is an inner product space. I} V' (F) T
R UM SRE § A S <V (F) F Sdd o H TR T f

1 23]
(vii) Find the rank of the matrix 4 : T8 3T A W i F1d T : 4 =E gz’}]

|

(ix) Determine the eigen-values of the following matrix : =1 eT=Jg & WW%TFUW HA T FT

] a3 .
%
0 09 |
(x) Write down the quadratic form corresponding to the following matrix. f=fefea sege & T
: 1 23} 3 8, &
ﬁaﬁqmﬁm:/HZOi . i
I 343 .

Section-B, C, D & E
. i i ions. Attempt one question from each Section. Each i
Note : Each Section contains two questno.ns. p que ! n. Each question
carries 5/10 marks. Answer must be descriptive. Ted GUE | ) T | TAE WS N T I Fifg)
s S 5/10 ¥ 1 ¢ faeqa I e ‘%[l/ s n
favector spaceV (F )then Wy UW, is a subs if and only if ;- '

(a) If W) and W, are subspaces 0 | ) is pace if and only if Wy < W,
or W, < Wy. AR W) T Wy T qfe FH Y (F) 31 < Swmfeat &, & Wy L, o I9Ehee g
Iz 3t Haa Rk W, W, W2 cinl ‘
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(b) Find whether vector 2x* + x? +x+ 1,x + 32 + x-2andx® + 202 —x+3 of R [x]the vector space

| of all polynomials over the real number ﬁeld are lmearly independent or not. Tﬁﬂm T 9g9<Ha & g
lR[x]'a'T'HrEQI 2 +x? x4 x4 x -2 10 + 262 < x4+ 3 el A @

If U(F) and V(F) are two vector space with same dimension n then show that dim
U=dimV < U (F)=V (F)where = stand for isomorphic of spaces. ﬁfi dim U= dim V f§@%T f& dim U
=dim Vo U(F)=V (F)

Section-C
Define Quotient space. Prove that : dim¥ /W =dimV — dan where W be a subspace of-a fi mte
dimensional vector space V (F) @NIUZ Hife @ S S T
dimV /W =dimV ~dim W, S&1 W T Y6 2 ¥ (F) I
(a) Let Tbe a linear transformation from a vector space U (F )into a vectar space ¥ (F )then: I 1:83
HifeTY STl T@i‘a“mwmm %U(F)’é v (F) W
HTO)= O where O €U (F) and OeV(F).
()7 (-a)=-T (x)VaeU(F) 4
®)IfB={(1,-2,3),(1,~1, 1), (2,4, 7)} is abasis of R then find the dualba51$ ‘quB ={(1,-2,3),(1,

-1, 1), ~4,7) R? m@%rm%-aaﬁa%ﬁmmﬁﬁm

Section-D_
(a) If o, Bare vectors of an inner product space V' (F ),then prove that : ﬂﬁ a, B TH, Wﬁ? O FHR 'EF
QTE'QT %I T f&s e .

lla+Bll<|le ]| +]IBIl-
(b) If o, Bare vectors of an mnerproduct space, then show that Z{ﬁ{ o B@ 3’FﬂﬁT=F WW%W

31 T fos =T ;

e+ B +[loe= B -—2|l0t|| +2IIBII
Ifp={ay,...... a., } is any finite orthonormal set in an inner product space v and if Bis any vectorin ¥, -
then prove that : af& B = {0}, ...... m}@qﬁﬁqﬁmﬁaﬁammm%ﬁmﬁmmm
VEHWB@W%VWIWFH@W

Z (B, ;)1 <12
il -
. Section-E ‘
(a) Find the rank of A4 after'reducing it to nonnal form. "'ﬂﬁ'ﬁ & ‘3{ gfeafad 'm"{%ﬁ EHTEL%‘ w1 Ffe I :
B 2 b
I 0 1 1 :
q:||s|q 4=13 1 0 2 3
- 1 1 -2. 0 :
. (b) Use thie test of rank, to solve the equations. R qﬁ&m q fe= H'Fﬁ‘fﬁtu'l T 'ﬂﬁﬁﬂ
' 2x—-y+3z=9
X+y+z=6
xX=-y+z=2

s (a) F ind the characteristic equation of the matrix % and verify that it is satlsﬁed by A-and hence obtain -
47! mA%ﬁqwmmmaﬁm mﬁzaﬁﬁqﬁu@A%mW@?ﬂélmr‘

¢ 1 02 B

T FfqE Sl A=(0 2 1 . : )

, 2 03 S, - S

3. (b) The characteristic roots of a unitary matrix are ¢ of unit modulus, Prove i, U 3113!13 ¥ I ‘Eﬂ

F HIE T B‘Ifﬂ ? fs aﬂﬁml 4

.
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