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B.A./B.S¢. II Year Examination, 2014 (Unified Syllabus) l
Mathematics-IV 4
. Linear Algebra and Matrices |

\Time: Three Hours (AB-226) M M: 33/65 |
‘Note: This paper is divided into five Sections-A, B, C, D & E. Section-A (Short Answer Questions) contains one |
question of \en 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 eachSection.]
Answer must be descriptive. $8 Y¥H-U ! UI9 @Uel-31, 9, €, T @ 3 A fawifea fran T 21 @UR-7!
(o7 SWa YY) B T @Y 30 v ¢, foeds gmoam ) A el gw vm st € avel-a, 9,3

s 3 (forn S TR) ¥ § A U9 ¥ WoE @vs @ U w e faega I o 8
Scction-A

Note: Thic Cection contains one question of ten parts. Each part carries 1.3/2% marks.
| @ EUE N TE W % T 9 | Weld W 1302 3 H 2

1. (@) Show that the set {(a,b,c) : a + b + 2¢ = 0} is a subspace of the vector space l’3(k). where a, b, ¢

are real numbers. TAET fF TH== {(a,b,c):a-*;b+20=0} gfgy gAfe P@(R)ﬁm%.
a, b, ¢ aTEitaS ey €

"

(b) Show that : S={(1.2.4),(1,0,0),(0,1.0).(0,0,)} is a linearly dependent subset of vector space V3(R).

TR & $=1(1,2,4),(1,0,0),(0,1,0),(0,0,1)} Tfkw WAL /3(R) 1 TH THA 2N ST B

(c) Define nullity of a linear transformation. T Y FYRIO 1 STRAA Y IR Rif
(d) Define dual space..\%ﬂ wafe F wRefa Sl '

() Write down the matrix of the following quadratic form: xiz =:-2x% —3x32 +4xx2+6x1x3-8x2x3 .

() Define norm of a vector in an inner product space.
fordt e oM wafe § §fw o A @ g S

o) Define Hermitian and Skew-Hermitian matrices. T(Hera aen Y -E e 3Rl 1 JRITHd hifeg
(h) Find characteristic roots of the matrix. 37§ o TeifoTs i 1 A HITAC: ’

|
1 .
A=|0-4 2
10 0 7

Prove that following matrix A is unitary: T it o frefafen stege 4 el :

el F |+z]
Bh=i-]
() Find the rank of the following matrix: Frifeifier smege =t wHife T i
[l &8 4]
2467\
Scction-B,C, D, E
Note: Each section contains tv

vo questions. Attempt one question from each Section. Each question carrie
5/10 marks. ¥F TUZ T & WA ¥ T @IS W, TH WA FIA TEE TR S/10 FF H R

Section-B
2. (a) If Wand Jipare subspaces of a vector space V(F), then show that 3 "Wy is also a subspace of V(F

@
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X WA W, T wiEw W v () @ [ Syawfied o, @ safse R Wimﬂ/’z‘ﬁ v(F)® T
Iyqufe g /
(b) Show that the vectors (1,0, -1),(1,2, 1), (0, -3, 2) from a basis for 3.

zwiten f W (1,0,-1), (1,2, 1),(0,-3,2) 53 % fe v afew 7 21

3. (a) State and prove Dimension theorem for vector spaces,

iy wafteal #t foow v ) wuF w1 g fax wifag

(b) The necessary and sufficient conditions for a vector space V' (F) to be a direct sum of its two sub
spaces ¥ and W are: T w1 WARE V/(F) Ht IqH! %) IyEmfeeal WA wy 1 H A e d
fq e omavaE @ wai@ W 8 |
(i) V=Wj+W, ‘ (i) WNWa={0}

4. (a) IfVisthe vector space of all nxn matrices over the field F and B be a fixed matrix of ¥, then show that
the mapping 7.V >V, defined by T(4)=AB-BAY A€V isalinear transformation.ﬂf? 4 Qf #TF W
TR nxnFH F TSGR F R WAL & 9 yF BT feer ey R, 7@ <wieq i wfafe
TV oV, T(A)=AB-BAY AcV BRI WRWIfHd B, T 1@ FI=0 2

(b) If ¥ be a vector space over the field 7 and ScV , then show that §°=[L(S)]° -
afx V& FR OF 90 gafe & ae Scv, q@ TR i seo sy T

5. Find the dual basis of the basis set: B={(1,~1 3),(0,1,-1),(0,3,-2)} for ¥3(R). | _
v3(R) & T afam wgeaa: B=((1,-1,3),(0,1,-1),(0,3,-2)} ' & afd @ HifgUl Section-D

6. (a) Find the inverse of the following matrix by using E-transformation :
Frefafed $mege #1 Fohn E-FI=w mvﬁnmmﬁﬁm :

_ ‘ 121
~ 4=32 3
112

(b) Apply rank test to examine the followin equations are consistent or not, and if < onsistents, then
find complete solution, Fife T&0T H1 xrém H g Wit f frefafea qeieor ey @ e
T, 3R A% ergey €, o wegol s @@ wifwg: _
2xx-y+3z=8~x+2y+z=43x+y-4z=0
7. (a) Prove that two vectors & and A in a real inner product space are orthogonal if and only if: &g
T o el e ST o e o ) TR o T 5 TR, 9K A e
| JoB2 el 4} '
(b) If a and B are vectors in a real inner product spaclcl, and if o+p is orthogonal to o-B , then prove that
le[={B]| . Interpret the result g;ometrically. I o 7o p fwE arafas st U qHie ; wfsw 7,
A orp, o-p W T &, A fag ngﬁm & a|=|p| 7¥n 21 wftom = sfirdta =awen wifw)
ection-E , ‘
8 (a) Show thatthe following matrig‘%z;tisﬁes Cayley-Hamilton theorem:

g hel-2fiee TG A W= w2

Section-C

2 -1 |
A={-1 2 |
I -1 2

(b) Find the rank of the following matrix: fr=ifafaa smeqe =+t +ifz 7 Hifaa;
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2 -1 3 4

0 3 41
A=

E 7 N

2 5 6

Pk
—

9. (a) Write down the matrix of the folldwing quadratic form and verify that is can be writtgn matrix product |

T a + Pttt e v 3t oege = o o it R o 1 STl 1 T x 7 1 Fovan

R 2 2
ST Hehdl % x +2r2 —5.x3 - X%y +4x2x3 -3x3x] 8
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