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B.A/B.Sc. Il Year Examination, 2016 (Unified Syllabus)
Mathematics-IV Linear Algebra and Matrices

Time: 3 Hrs.] (AB-226) [M.M. : 33/65

Note

1.3)
(i)

(iii)

()

v)

- (vi)

: ¥ We-9 Y ufr @ug} -1, @, W, & aun § & Rvifdra Rsar man &1 @vs-31 (o1g Ieedra o) # v g Fa
oot &, Forrad o wmr ) & o v aifrard &) wvai-a, W, 2 e § (RRega Feadia s ) sk H A g
IS Tus N v 1o kAT #1 v 3R anifara &1This paper s divided into five Sections-A, B, C, D & E.
Section-A (Short Answer Questions) contains one question of ten parts requiring short answer. All these
ten pans' are compulsory. Sections-B, C, D & E (Descriptive Answer Questions) each contains two )

~ questions. Attempt one question from each section. Answer must be descriptive.

: |us-3 (Section-A)
39 GUs ¥ U W & &7 Wl & 67 IR 3N & §AS W 1.3/2% 3id BT &1 This Section contains one
question of ten parts requiring short answers. Each part carries 1.3/2%z marks.

afs A v iR anegg &, e @ufgd iA way-effa snege &1

If A is a Hermitian matrix, then show that iA is Skew-Hermitian.

frafeiRaa amegg & DIfE s fSw-Find the rank of the following matrix
48 3
0 4 4
0 0 -5
5 -3 s =
aikIf A= B T to show A* =194+ 3011.

fae S5 fs FrafaRaa sragg A sirifiea sregg 21

Prove that the following matrix A is orthogonal matrix.
A cos 0 sin0 ‘
" | -sin® cos®

afe f:U (F)— V (F) & awedar @ ad f (0,) =0, 3T&l O, 711 O, HHE: U T V & I fewr &l
1ff : U (F)— V (F)is a homomorphism, thenf (0,) = O,where O, and O, are the zera vectors of U and V

" respectively.

wfeer wafte & s o aRwiftia @Af5el Define the basis of a vector space.

(vi) T Faa WgEd B W I WY X W&a il

All subset of linear independent set is linear independent.

(viii) DR Tfe B gRMIftd HIf5eIDefine quotient space.

@)
)

. VaV-U®@®W. If U be a subspace of a fi

3

RS O Wit @f uRHIfa STl Define inner product space.
freferRaa fearda wa @ aniegg filkae: Write down the matrix of following quadratic form :
’ 4x? -6x, x, —7x2
_— @3-, ¥, € Ud § (Section-B, C, D & E)
A TUs # A 5% &1 §AS WS W U 5 DTN 5o We 5/10 376 BT | foregar IR 3 #1.Each

section contains two questions. Attempt one question from each section.Each question carries 5/10
marks. Answer must be descriptive. ‘

: _ YUs-q (Section-B) - )
afe U vs aRfra sl wfewr wnfe v (F) @1 swwmie 24 Rre @ifsre v &1 v 3wmie w Riam

nite dimensional vector space V(F). Prove i
subspace Wof V>V=U @ W, P (F) that there exists a

(a) vﬁwmvm)%msﬁ?ﬁmﬁawm&m%%ﬁmsﬂzmmﬁ%l
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a,beF 3R a,peW= aq +bpeWw ” V(F) to be -5
. a

- The necessary and sufficient condition for an on-empty subset W of a vector space
subspace of Visa,b eF and o, eW= aa + bp eW. -

®) uaaaa{“1'“2----un}“ﬁww&mmwmm?aﬁmmﬂﬁagﬁﬂﬁﬂgl
- Theset {a,, ... o, }is aminimal generaling set for vector space V(F) ifand only ifitis a basis of V. -
WUE-H (Section-C) ' N |
4. ART:Y (R V, (R) v i Wwor o0 T (a, b,c,d) = (a —b + ¢ + d,a 26— d,a + b + 3¢ ~8d)
Va,b,c.d R, gR1 WRwifta &, 7w weaiig ot 75 dim V, (R) =rank (T) + nullity (T)

IfT:V (R)>V, (R)is a linear transformation defined by |
T(ab.cd)=(a-b+c+d,a+2c-d,a+b+3c-3d)Va,b,c,d eR, then verify that
dimV, (R) =rank (T) + nullity (T) '

5. R o W £ S = (111 (14 - 1) (1 -1, — 1)) wRer Tl R*(R) 771 AR & 7o S 1 e AR T
11 Show that the set S = {(11 (11 -1(1-1-1)}is a basis set of vector space R* (R) and find the.
dual basis of S. |us-g (Section-D) : '

. (@) I<IRS PH WV (F) ¥, frg Sifte J<aB>|sllall NBIIY a,BeV

In an inner product space V(F), Prove that|<a > | <[|a|] [|BIIY o.B eV .
(b) RIE BT <, B>=4a,+a, +b, + b, V, (R) P1 3=aRes ToF BN T T8 Bl &1 T a =(a, 3,),
B=(b, b,) €V, (R). Prove that <a,p>=a, +a, +b, +b, does not define an inner product in
V; (R) Where o =(a, a,), p=(b, b,) eV, (R).
7. (a) RS PH T V (F) & smifnter wpera Yl wa 21 |
An orthonormal set in an inner product space V(F) is linearly independent.

() FrfeRaa 3eag &1 e E-waraRoT @ a6 S Sl
Find the inverse of the following matrix by using E-transformations.
11 1 1

1 2 @&
2 -1 3
: @Us-3 (Section-E)
‘8. (a) JAIYE A DI &I FHIGRUT TUT GabA Td &I : Find the characteristic equation and inverse of
1 20 |
matfij: A=(2 -1 0
- : 0 0 1

w
b

10 |
(b) guIfge 3ege Show that the matrix A = [ 4 1] STFIAEASe & is diagonalizable.
(@) Ay & f6 WA & fore TfaROT For what values of A and 1 the equations

X+y+z=6
X+2y+32=10
X+2y +AZ =p
have (i) 31fg<ha &1 unique solution (i) 398 BTl an infinite number of solution
(ili) P &1 et no solution. _
(b) 3E A DI DIE T &1 57ef a, b, ¢ TR i # Find the rank of the matrix ‘A’ where a, b, c are

o

1 1 1
reals. A=|la b ¢
a? b?* ¢t
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