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1.     Write your Roll No. on the top immediately on receipt of this question paper.

2.     Attempt all questions by selecting any two parts from each question.J
J

3.     All questions carry equal marks.

4.     Use of calculators,is not allowed.

1.     (a)   Ifx andyare vectors inRn, thenprove that

''x+y''  2   ,,`x''  -''y'l'
Alsoverifyitforthevectorsx=[2,-1,'3,2]andy=[4,3,2,1]inR4.

(5+2.5)
(b)SolvethefollowingsystemoflinearequationsjusingGaussianElimination

method :

3X]  +  X2  +  7i3  +  2X4  =  13

2X]  -4X2  +  14X3  -I X4  =  -10

5X]  +  1lx2  -7X3  +  8X4  =  59

2X]  +  5X2  -4X3  -3X4  =  39

Also give the complete solution set if the system is consistent.         (6+1.5)

(c)UsingtheGauss-Jordanmethod,findtheminimalintegervaluesforthe
variablesthatwillbalancethefollowingchemicalequation:

T-  --  _   .a(H3P04)  + b(Ca(OH)2)  +  C(Ca3(P04)2)  +  d(H20)

(7.5)

P.T.O.
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2.     (a)

2

Find.ther'educedrowechelonform8ofthefollowingmatrixA,keeping
track of the row operations used :                                                                        :

A=li2

i

:i:I                              (7 5,

(b)Determinewhetherthevectorx=[5,17,-20]isintherowspaceofthe
matrix

If so,thenexpress[5,17,-20]asalinearcombinationoftherowsOf(5+2.5.)

A.

(c)        (i)  Define Eigenvalue and Eigenspace for a square'matrix A.

(ii)Findalltheeigenvaluesandeigenspaces forA.

.~A=r:4=:tiz2i                   ,            t2+55,

R. Which of.the following are

(1.5+2+2+2)

3. (a)    Duefifie a+subspace of a vector space overL,UJ.JIJL+,    --__  _      I.

SubspacesofM2x2(HR)?Givereasonstosupportyouranswer.

(i)  W]  =  {A  e  M2*2:  Trace (A)  =  0}

(ii)  W2 =  {A  €  M2x2:  AT =  4}

(iii)I  W3  =  {A  e  M2x2:  `A\  =  0}

(b)DefinesumoftwosubspacesW]andW2ofavect,orspaceV(R).Showthat
W]+W2isthesmallestsubspaceofVcontainingbothWtandW2..                                    (2+5.5)
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(c)   Define Linear SLpan of a set S in a vector space V. Is the linear span of S
a subspace of v? Determine if the vector (2, -1,1) is, in the linear span of
S =  {(1,0,2),  (-1,1,1)}                                                                                       (2+2+3.5)

4.     (a)    Define a linearly independent subset`Qfavector space. For k = 0,1,2 ,...., n,

pk(x)  = xk + xk+1  +  . . .  + xn.  Show that  {po(x), p](x) ,..., p](x)}  is  linearly
independent sub+set of the spape of all polynomials.                              (2+5.5)

1

(b)    Let W =  {(a], a2, a3, a4, a5):  a2 =  a4,a]  +  a3 + a5 =  0}  be  a subset  of R5.  Is
W a subspace of R5? Find a basis  for W. What is dimR W?      (2+4+1.5)

(c)    Let  S  =  {(1,3, -4,2),  (2,2, -4,0)3  (1, -3,2, -4),  (-1,0,1,0)}  be al.subset of
R4.  Show  that  S  is  linearly_ dependent.  Write`Aa  vector  in  S  as  a  linear
combination of other vectors.                                                                        (5.5+2)

5.     (a)    Define a linea.r transformation. Is there any linear transformation T: R3 + R2
such that T(1,0,3) = (1,1)  and T(-2,0,-6) = (2,1)?                              (2+5.5)

(b)   Let T:  nR2 i  R3  be  defined by T(a, b)  = (a-b,  a, 2a + b)

Let  P  be  the  standard  ordered  basis  for  R2  and  y  =   {(1,1,0),  (0,1,1),

(2,2,3)}.  Compute  [T]yp.                      I                                                                           (7.5)

(c)        (i)  Let  V  and  W  be  vector  spaces` and  let  T :  V  i  W  be  a  linear
transformation. Then show that T is one-to-one if and only if N(T) =

(0).
+

(ii)  Let T: P2(R) i P3(R) be a linear transformation defined by

TIT cxtyD  -- 2f'tx3 +

Show that T is one-one.

-,oI3f(i,d£-

(3+4.5)

(a)   Let V and W be vector spaces and let T: V i W be a linear. Define inverse
of T. If T is invertible linear transformation then show that T-I: W + V is
linear.

(2+5.5)

P.T.O.



1793                                                                      r      4

(b)   Define  isomoaphic  vector  spaces.  Whi`ch  of  the  .following  spaces  are
`isomoaphic? Justify y`our answer.

(i)  M2x2(R)  and  P3(R)

(ii)  V =  {A e M2=2(R):  tr(A)  =  0}  and ^R4
I

`(2.5+2.5+2+2.5)

(c)   For the graphic i-n giveh figivre, use ordinary coordinates to find the new
vertices after performing each indicated operations :

-.==Ei--Ei=-.=`

.I
S  i  a  a  4  §  a  ¥  8  9i8iiiz  gifii§i6iri8  g

(i)  Rotation about the origin through 0 = 90°

1
(ii)Reflectionaboutth;limey,=:`x.

(iii)  Translation along the vector I-3, 5]
)r

(2.5+2.5+2.5)

(4000)


