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B.A./B.Sc. Il Year Examination, 2013 (Unified Syllabus) |

' MATHEMATICS - IV
(Linear Algebra and Matrices)

[ime: 3 Hours] (AB-226)

[M.M: B.A.33/ B.Sc. 65

Note: ghls pa]?er is divisled into two Section-A and B. Section-A contains Short Answer Questions and Section-
contains Descriptive Answer Questions. Attempt both the Sections as per instructions. 38 J-74 I

T WUE-31 7N 9 ° fawifd fRa T #1 wue-a1 ¥ @y Sy el @ue-a | faga w9

Note:

1 wft Te =t PR T ST

Section-A

This Section has one question. This question contains ten parts. All parts are compulsory.

39 WUT § U oA B 36 WA & <@ 9 &1 Wl i arfrard € )
0] Let R be a field of real numbers, show that the set W={(x, 2y, 32) : X, y,z € R} isa subspace of V3(R).
Ift R T SEsl @ T wies © dl fag HR ff 95 W={(x,2y,32): X, %,z e R} V3(R)H
: TF 39 SR B - |
(i)  Showthattheset S={(1,2),(3,4)} forms a basisof R2.
frmren foF 9= S={(1,2), (3,4)} R2 1 T dAfed T &1
(i) IfU(F)and V (F)are two vector spaqes and T isalinear transfor‘matiop fromU intg V then thg ny_ll
- space of T isa subspace of U. Iz U (F) @ V (F) = |fcwr <el € a2 T, U § VIR T W64
 wfafesmr @ @ TR Y SIRE U 1 SUSTRe gl
(iv)  Prove thatthe following matrix A is Hermitian matrix.
fog w3 T FETaRed SeqE A TF e STeTE 2
37 2-3i 3+5i
A=| 2+3i 5 ]
3-5i - 7 - %
(v)  LetVbean inner product space over Fand It a.B € V then prove that :
U gfg VF & IR TH ;rmmﬁa%am o.pe v fag wRa:
 Nlo+BIP + |o—B 2=2 a|2+ 2|8 o A s
(vi) J].et fble a lﬂilineﬂr forn”1 oln R2 ()eﬁned by: AR fTH 2 W fEE iF & S for 39 FohR SR e
v (((x1.y1). (X2-¥2))7X1Y1+X2Y2 find the matrix of fin the basis. f =1 3T e T 7 HRU:
{(1,0),(0, 1)}
(vii) Prove that following matrix is unitory. fag i frefafed st g-d 2
A L[ '
ENGIIEE | >
viii)y Define the rank of a matrix. fRdl Tege & Y& i wRenfug sifsl . _
Eix) ‘ Determine the eigen values of the following matrix: frefafea e < ST HH 74 B
a h g B |
A=|0. b 0
0 ¢ ¢ | .
(x)  Write down the quadratic form corresponding to the following matrix:

ST oh T fgemdld WEy i fera-
i
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Note'

(93]

_Unit, Answer must be dcscr tlve E'uc uestion carru.s 5/10 marks, 39 @vg

Thi Seetion-B ' J
s Sectlon is divided into four Units. Each Unit contains two questions. Attempt % one questlon fromeach

T R WA T
T 5710 mw%

TR A A ﬁ@mmﬁmuwmaﬂﬁél

Unit-1
(@)  IfSand T are two subsets of a vector space V, then prove that:
g Saen T frdt wfikw arfia Véﬁgmg—nm 2 i firg wfa:

(1) ScT=LS)cL(T)
(i)  LSUT)=L(S)+ L(T)

(b)  Show that the three vectors (1, 1, -1), (2 -3,5)and (-2. 1,4) of 33 alelfmearlylndependent
femmy 35 1 | (1, 1,-1).(2,-3,5) @ (-2, 1, 4) T SR )

.- (@  The lincar sum of two subspaces W) and W; of a vector space V(F) is generated by their union, i.e)

forll J9T T V(F) & T STEi W, e \vzm%@ﬁ'qummm“'—mm?ﬁamq Ao
Wi+ Wa=L(W, UW;) |
(b)  Show that the set written below: Z¥Tisq fFr=fafeq wg=a3; i
S=1(1,i,0),(2i,1,1),(0,14,1-i)} is abasis of V3(C). V3(C) I Tk AfG@ &l ’
Unit-11 :
(@) If U(F) and V(F) are two vector spaces and T is a linear tr: ansformation from U into V then the ran"ef
of Tisa subspace of V. & U (F) 7 V() AR AGE N T, U VW@i@Hm‘g
@ fag FATH I V F 390 1 ;
(b)  Show that the mapping defined below is a linear transformation: ' }
T:V3(R)—>Va (R) Where T(aj. a2. a3)=(aj-a2,a1—a3)
(@) Let T bea linear transformation on the vector space V,(F) defined by T (a, b)=(a, 0) write the matriy
of T relative to the standard ordered basis of V, (). I T Wk Vo (F)® g TG © S 4
78 WEHR IRHIE © T (3, b)=(a, 0) T Va(F) #mmmmawWTwwﬁf@q
(b)  Find the dual basis of the following basis set for V3(R): !
V4(R) % foQ ﬁmﬁfﬁaﬁmugwqwiiq@?}mm:
B={(1,-1,3). (0, 1,-1). (0,3-2)}

Unit-IT -

(@  If @, B are vectors in an inner product space V, prévc that: ! '
7fg snfies A TE V H e, A 2 T A ok B < af + B |

(b) If Wpand W are subspaces of a finitedimensional inner product space then prove that: ' |

Atz W, el W, foret ufifira smamd mmmﬁm%mmm
(Wi+Wa) =Wk Awl

(@  Find the inverse of the following matrix by using E-transformations :
frefefed SeIE # kA E-JTRRAEA &1 Tam wieh 1 Hie-
3 -3 4
& A= 2 "3 4 . |
0 -1 1 .
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(b)

8. (a)
®)

9 )
(b)

Find that real value of A ,for which the lollowing equations have non-zero solutions:
Amagamﬁﬁﬂm T Hfd forah feru Frerfefem weivemo ==-5 2o Tad! 2
\+2)+1/—)\\ IN+y+27=0y. 2\+3y+z A . "

L Unit-1V
Write the matrix A of the following quadratic form: Fretffer faemdia wrd %1 A= fafea:

ox2+35y2+1122 +4zx

Hence find the Eigen values of A and determine the Value class of the given quadratic form.

3 A$Wmmm6mﬁﬁﬁﬁmﬂumﬁw%ﬂmm| |

Show that every square matrix is uniquely expressible as the sum ofa symmetric matrix and a skew-

symmetric matrix. ﬁ@@ﬁﬁmaﬁw@wﬁwwa@wwﬁa ATE o6 AT
% w4 H afgdrr w9 F wweiie gt &

Show that the following matrix statisfies the Cayley-Hamilton theorem:

Esﬁsqﬁaﬁwi%iﬁaﬁaﬂa{gaﬁw ~3feed v %) T B

102 _
021 ! -
2031 . ’ i
Reduce the followmf7 matrix to Normal f'orm and find its rank: ' '
W@awﬁmﬁawnqﬁaﬁamﬁwmmm
01 2
10 1 1
31 0 2.
11 -2 0
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