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Mathematics Paper - I : MTH - 111
Matrices
( 111101)

lnstructions to candidates :

1 . Do nol wnie anything on qoesl on paper except Seal No.

2. Graph or dlasam should be d6wn with the black ink pen being used

forwril nq paper or blact HB Penc I

3. Stuo6nl;.loLld .ore, .o sLppe-e.lwlr be p-ovroed

4. Allquestions are compulsory'
5. F gures io righl indicates lull maAs

L a) Aflemptany six ofth€ folowing

lf A, B are non-singular mstrices

c) adj(BA)

ol the sarne orde. thenii)

l,)

iii) The rank of zerc malrix is
a)0
c) 1

b)1
d) nono ofthese

matrix oblained by using elementary

Rrq z)

v) A sysl€m Ax = B is consislenl lhen dA).... rdA, Bl

[rrq z1f1 : rie eLementary

b)

d)

c) gEalerthan lo

vl) lf Ax =,"x then I is callod

c) charadensfic vector
b)
d)
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vli) nverseorodhogona malrixis..............

aoi< - oos

6

b) lmprcperorlhogonal

vili) ll r is €nk & s is lhe index, n is number or variables of quadraiic fom
ls negalive sem deiinile if.....,,.,..,
a) r<n,s=r b) r<n,s=o
c) r>n,s=r d) noneoithese

Ailempl any sl,( of ihe lo lowing

i) Definemino,ofan elemenl ot matrix.

iD

,D

,, .",^=! : :]*,-r'
v) State Cayl€y Hamilton theorem.

vi) Deline characieris c lalue of coresponding malix A.

vii) Defne lmproper odhogonal matnx.

viii) Wdle quadElic rorm lnth€evaiablos.

Aitompt any six ol ihe following.

i) , ll A ls non€insular maiix{t order n & k is a hon_zsro scalar then

oDve th.l rkAl-r=fA I,k

n o=[t tJ nno.o'o
11 2

Elemoniiary lranslormation .,.......... change the rank of mairix.

iD I 
I 

*o ,* *noooo o., o o."

iiD

iv)

t2

12 0

L1 1
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v) oefine lin€dy independeni & llnoarly dspendent solulion orsyslem

l2

l9 -71vi) Find eisei wtueofmarix A=13 _1]

v,1l) Show that an orthogonal matrix A is proper orthogonal ir

" fcoso sino
^ -l sino cose

vill) Flnd lhe mat x of quad€lic iorm 5x2+loxy+3y2

ix) Define singular & non-singular matrix.

A&mot any four ol ihe followlng

, lfA is a nonErngular matrx of odor n lhen prcve thal

adj(adjA) = lAln-2 A

ii, rt e. ["*e sinol 
veity that A (adjA) {adjA,.a=lAl t

Lsrno @soJ

iii) Prcv€ that e@ry non-6ingul4 matil c€n b€ exPressed as a Prcduct
of finne number of glsmeniary malri@s..

t1 5ttt
iv) Reduco lhe mBtdx A =l .2 1 | io .ts nomal fom A find p(A)

Ls rl
v) Examlns lor consistency the following system of equalions

2x+52=2
5x+y+22= 3

2x+Y+72= 2

vi) Prcw that product of two odhogonal malriceE of sams order is

atlompt any rhr€o of Ihe iollowing.

i) lfA is non-slnoular malrix & n ls naiural numbar thon prove hat

{Anf1=(Arf , n €N.

3-

4. 12
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lfnnd invoEe of matix bv usino adjoinl melhod
12 13

I
where A= 0 2 0l

12 1 1l

Delerm n€ the value olx ihal willmake the mal.ir A given of rank 3.

lnvestgate forwhat values oi I & [tho lolowing svslem oleqlalions
xt3y t22=2
2\t7y 3z = -11

hav€ an inlinite number of solul ons.

W le down the quadratic form cofiosponding to lhe symmetric

t0 5 -11
o=l s r o

16 2l
mpl any two ollhe iollowing. 12

ProvslharAls mat x ot rank r then there exisls non'singular matrices
fi, 0t

P and O such that PAQ = I Itu u j
Find non-singular malices P & Q suchthatPAO is in normarfom of

l2 61

13 e

Define dem€nlary malrix & express a non_singular rnairix

l1 3 7

A =l 4 2 3 as prcduct orelementary mavices.

t z tl

a) canonicalform b) lndex
(r S|onalJE d) PositvedefinilF
er N;aatvede'inE t PosirNe sea' dorilile

il
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iD

iii)

5.

N)

,)

ii)

ii0
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