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Q. 1 Write the most appropriate answer.

( I ) Which of the following is not a vectof space over the field R?

(a) Set of all2x2 real matrices under usual addition and scalar multiplication' ,,i

(b) Set of all real-valued functions under usual addition and scalar multiplication. 
I

(c) Set of all positive real numbers under usual addition and scalar multiplication. 1:

(d) R3 under usual addition and scalar multiplication'

(2) The span of the set {(1,2), (2,4)} in R2 is

t06l

(3)

(4)

(a) a line. (b) a plane' (c) a point' (d) All of R2 '

Which of the fbllowing is a linear transformation on .R?

(a):I(n) : s,2. (b)T(n): sin(r). (c) T(r) :2a' (d) 
"(r) 

:3n * L'

If a linear transformation ? : Ra --+ ]?3, has a rank 2 thenits nullity is .....

(a) I $) 2' (c) 3 (d) 4

(5) The matrix representing reflection in
/o -1\

'o' |,'-, o ),", (: ;) 
(b, (: j,

thelineU:nis'.

) 
(.,(;, 

:)
(6) A real sYmmetric matrix is :

(a) always non-diagonalizable (b) diagonaltzable only lf it is positive definite'

(c) diagonal izable only if it has distinct eigenvalues. (d) always orthogonally dragonatizabie'

Q.2 (A)Let,gbeanon-emptysubsetof avectorspaceV andu,u €V.If u € [SU{'u}]'butu e tS]'

then prove that o € lS u {u}]. t03l

(B) Check whether the ser {(L,2,1), (-1, 1,0), (5, _L,2)} is basis for E3 or not? t03l

OR

e. 2 (p) Define clirect sum of vector spaces. Show that R.2 : Wr @Wzrwhere W1 : {(t, 0) : z € R}

anclW2: {(0, U) : A € R} t03l

(Q)Determinewhethertheset W : {(*,arz) e R3 : r*U * z:0}isasubspaceof R3' [03]



Q.3 (A) For the maP T : R'2 -+ IR2, f (L,2)

T(*,a),where (*,,a) € R2'

(B) For the linear transformation ? : IRs -+

and nullitY of 7'

* a, U * z), find the rank

t03l

t03l

(as, a1' a2). t03l

: (1,0) & 
"(1,1) 

: (3,2)' Find the formula for

IR', T(nrarz) : (n

OR

Q.3 (P) Prove that a mapping T z LI -+ v is a linear transformation if and only if T(k1u1 * kzuz) :

k1T(u)*kzT(uz),wherektrkzarescalarsandul'uze(J't031
(Q) Let Tr,Tr: IR.2 -> R2 be defined by T1(r,a) : @ * a' a)''T'(a'a) : (r' r - gr)' Find

(fr + Tr)(n,g) and 271(r',g)' Verify that both are linear maps' t03l

Q. 4 (A) Prove that dimension of the vector space Mn'xn \s rn'n'

(B) Find ?-1 for a map T : Pz -+ IR3 defined by ?(os * arn + a',n") -

OR

e.4 (P) If g1 and !2 arc solutions of g" * p(r)a' + q(t)a : 0r then prove that the wronskian

Wlat@)rar@)lsatisfiestheAbel'sformulaW(*):Ce-ln@)'dtr'whereCisaconstant'[03]
(Q) F.or a map, T ; Vz 1 V",defined by T(n,g) : (r * U;Zr _ a,7a), find the matrix

associated to it with respect to the standard basis 81 and 82 of v2 and v3 respectively' t03l

Q. 5 (A) State and prove the Cauchy-Schwartz inequality' t0+1

(B)ApplytheGram_Schmidtprocesstoorthonorma|ize{(I,0,0),(1-,1'0)}in.R3..t02]
OR

e. S (P) Reduce the quadratic fotm Q @ , d : 3fi2 + 4aA * 3A2 to its canonical form by diagonalization

of the associated symmetric matrix' t06l

Good Luck
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NOTE: The symbols used in this paper have usual meaning unless specified.

Q. 1 Whether the following statement is true or false. Write your answer in the box.

Foravectoruev,Ou:6. t ]

The span of a subset of a vector space is always a subspace. t l

Every constant map from one vector space to another is both one-to-one and onto. t ]

If T2 o Tr is the zero map, then either T1 or T2 must be the zero map. t l

If two solutions of a differential equation are linearly independeht, their Wronskian is identically

zero. t l

Row operations do not change the rank of a matrix. t l

Foran innerproductspave V,llu *rll": llull'+ ll"ll', Yu,u €V. t l

(Rou(A))t : Nul(A), where A is the matrix of size 2 x 3. I l

t08l

(l)

(2)

(3)

(4)

(5)

Q.2 Fill in the blanks with appropriate answer.

(1) The dimension of the set of real valued functions defined and continuous on [0, t] 1i.e., C[0, 1])

(6)

(7)

(8)

(2)

(3)

t07l

over IR is .........

The set {o} is linearly dependent e u : .........

Is D2 * D nilpotent on V . P2, where D is Derivative operative and P2 is set of polynomial

[0,], oo]

t{0i,{ 1}l

fYes, Nol

[ro.v, column]

of the degree less than or equal to 2. 7 t.....,....1

(4) A linear map ? is non-singular if and only if .,.......

(5) The rank of a matrix pius its nullity equals thc ni;nber.cf its ..........

(6) For an inner product space V, Yu € V,llrll : ..........

(7) Find the length of projection of z : (1,2) onto u : (lr 1)..........

All The Best


