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GANPAT UNIVERSIW
B,Tech. Sem..II (AtL)CBCS REGULAR EXAMINATION, APRIL.JUNE 2015

Time: 3 hrs 
SUBJECT: 2HS102 UNEAR ALGEBRA

Instruction: (1)All questions are compulsory.
(2) Write answer of each section in separate answer books.
(3) Figures to the right indicate marks of questions.

Section - !

Que-l Answer the following

l zz r l
(a) Find the Eigen value and Eigen vector of the matri* I I ; ; I

l r  ,  r l
I r  22J

2x+2y+z=0
sys tem x -y+32=0

2x+y -z=0

Que-l Answer the following.

(al Find the tnverse of matrix I I : :1- t  2  3  t l

{b} check whether the given 
"IrfrrtrrJ/.0. 

o,. L.t.? tf L.D. then find a retation between them
r ,= (1 , - l , l )  ,  xz=( .z , l , l ) ,  

" ,  
= (3 ,0 ,2 )

x + y + 2 2 = 9
(c) Test for the consistency and solve the system Zx + 4v _32 =l

3x+6y -52=0
Que-2 Answer the following.

(b)

(c)

Test for the consistency and solve the

Find the Rank of *.,r,* fl ; ; ,tJ
13 r  0 2l
Lr |  -z uJ
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(al Verifv carev Hamilton theorem for the matrix o =lJ 3 !1
I  s r -zl

(b) Define : (1) Hermitian matrix (2)Skew- Hermitian matrix (3) unitary Matrix
{c} prove that 

;flll ;tjJ is an unirary matrix

: '  oR
Que-2 Answer the following.

(a) state the caytey-Hamirton theorem and find a-t for ̂  =l: I ;l
t l

t _  
l l  1  2 l

(b) rr o =1 2fi 
I 

-,t.^1'l 
, show that A-A is a Hermitian rnatrix.
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Express the mairix ,a = iz 
-l

1,,- l
Diagonalise the matrix, =1 

-;

L -

AttemPt anY two r
Express the matrix 'q =l . ''  

l t + ;

Investigate for what values of

r l
I I os , sum cf e','inilletric enr! skew symmetric matrix
{ l

I

- r j
-o l

-  I .
\ l- )

- ' l  
, ,  a sum of Hermit ian and Skew Hermit ian matrix

' ) l

x+Y+z=6

1 & Pr  the equat ions x+2Y+32=10
x+ZY+Az=  P

eue-3 (a)

(b)
;
I

have ( i ) noso lu t i on t i i ) aun iqueso lu t i onand ( i i i ) an in f i n i t enoo f so lu t i ons

iii If A = 
[-t !] 

tnrn using caley Hemilton theorem prove that

6s -  3A4 +A3 -  lN +5A+ I  = 611 -  434

Section - ll

Que-4 Answer the fotlowing'
(a)  checkwheather thesetM 

-  
[  [ i  l ]  t^ ,beR ] i 'v* t to tspaceornotunder the

oRerations [l ;l - ti il = i" l: ! I J ""o,"Ji
(b) Show that ttre seiW :l 

"o 
+ a1x * a2xz f a6 * a1* a2

usual addition and scalar multiplicattono*

Qus"4 
t;i"fffJ;ilp: , (x,y,z_)-i x,y,z eiii,is a vecio,- spaie under the usua! cperaticns

(b) cr'ttx *rtttr't' thu '!t w j't't*' v' :i tY =* n 
"-iT 

j is a subspace or not under usual

vector addition and scalar multiplication'

Q,ue-S Answer the following' m-^*^r^-mrrir
(a) pino na-#-unir<t'ntt oJlinear Transformations of

T: R3 -r R2 , T(x, y, 
"l 

= t** vl V i i also verify the Ranlt - Nullity Theorem'

(b lCheckwhethet the func t ionT:R2- rR2 'T(x 'y )=(x*1 'y )a reL 'T 'o rno t?
111"

(c) Test the convergenc e af f1* T.z+ T. 4 
+ "' 0o

OR

Que-S Answer the following' ,-^rl nf linear transl
(a) ounnu *"ng. uid krrnul also find rang and kernal of linear transformation

T: R3 -r Rf,T(x, Y,z) = (x * Y'Y)'

tb) Determine ii the vecto" ?'' J 
'i{t 

'1') 
"t2 

= (!" -i'!) and v3 = {!'i'4) 
''vill be

sPan R3 ? 1
(ci Test the convergence of f,f,=2 tth

Que-6 {a} Express the pclyncmia!-P = -9 - ix - !5x'2 as a linear combination of

P r=2+ , .+4nJ 'V t= ! * x *3x2 'P :=3*2x *5x2 '
{b) AttemPt any two'

i show that v1 = (1' -1,1,) , y2 = (0,1,2), v. = (3,0, -1) forms a basis for R3'

\- ')n lli is convergent or not ?
ii Check wheather the alternatinB series ) 

?\t nz +
n=1

i i i G i v e o n e e x a m p | e o f s e t w h i c h i s n o t a V e c t o r S p a c e a | s o j u s t i f y y o u r a n s w e r '

1 l  -  [ aa  1 l
b l - [ 1  ab l
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