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Instruction: l. All questions are compulsory.

3 Y:iT:lswer of each section in separate answer books.3. Figures to the right indica,",urtr'ofiuestions.
Section-I

Que-l Answer the following.

(a) using carey-Hamirton theorem, find 43,4-z for matrix A = 
E il

(b) t" ' = 
[| i 

3J. lrporrible obtain the marrix p such that p-lApis diagonar

matrix.

(c) Find eigen values and eigen vectors ofthe ̂ urri^l; i ::1.
[-r -z oJ

OR
Que-l Answer the following.

(a)  L ' t  /= [ ;  
? '  ?J* . "  r ind 47-246++As-644+zA3+Az*sA+r.Lo r -rJ

(b) Is rhe nrarri-, = 
[3 ]j Aiusonur izable?Justify?

(c) Find eigen varues anci eigen vectors of the marrix ̂ =lt; -; :;J
Llo -4 -aJ

Que-? Ans*yer the follolving. 
Lrv 1'

(a) Define Z-transfbrm anir prove that z{ne} = -zftz1no-r1, rvhere p being p.siti'e
integef.

Ilv:rluate Z-trans{t rm of {ck cos k <} , k > 0.

[ ; r ' r i r t  r h ; . r r  Z  { t ; a : ; l t ( y  +  6  ) } *  
z ' cosh  o -z rcsn ( } -g )

,  \ :  ' " ) J *  ' t -  /
'*22 cash=+)"

12

t2

{tt}

{ t-}

4

e

'JR
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Que-2 Answer the follorving'

(a) Define Z-transform and derive Z-transform of at'

(b) Evaluate Z-transform of (n22-n)'

(c) FindZlsinn?j'

Que-3 AttemPt anY hvo.

(a)DefineHermitionandSkew.Hermitionmatt.ix.showthatmatrix

; i .
:  ! , , .  i l

: i .

; t: . r 4

l.+

a
I

12

o =l-r1'r, t 
1 

't] is skew-Hermition matrix and find its eigen values'

(b) Findmultland mtrlt6for each eigen values of matrix o =11' 
-: 

^Lz z 3l

(c)DefineinverseZ.transformandevaluateinverseZ.transform"|m.

Section-II

- 'I,s?x-v+z at A(L,L, -1) in the direc'tion ofZE

12
Que-4 Answer the following'

(u) Find direotional derival'ivss of 0

where B is the Point (-3,5,6)'

( b )  r , i nd  theang lebe tween th { , : su r t -uces  x ' ' +y2  *22=9andz : - x2+  y2  *Sa t thcpo in t

(2,-1,2).

(c) Find the unit tangent vector a! any point on the curve F = (t2 + 2)i + (4f - 5)i +

(2t' - 6t)lr. Also determine the same at the point t = 2'

OR

Que-4 Ansl'n'er the follorving" 
12

(a) Shorv that F = zxyz[ + (x2z + zy)i + x2yk is irrotational and find its scalar potential'

(h.! Irincl the clirectiorr from the point (1,1,0) rvhich gives the greatest rate of increase of the

frinctlcii il = (x -t 31i)2 + (2y - z)2 '

{ . t : .  . r : i r : i  i i t i . t i i i l r : r r - t r , ' i i , l t ; t i t i i  e l i i l  c i ' t i i ev r : c i c l - f l i i ; e t i un  1 ;  ' - y ' 1 t7 ' ! ' * ? 'X2y i  1 - ( t zz  -

.1.:.;:)k :_itr t[ 'r i : 'Jl,. ir i i  {2, " i,1).
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-

Que-5
i

Answer the following.

(a) If F ;'12;ii 2zj1* yk,evaluate IIL F df where 7 is the region bounded by the
; i i li "'t "tt 'f' ' t r!!v

surfacd'x' + y'i= 9 and the planes z = 0,2 = 4.

1t

_4

(b) ,UseGauss'divergencetheoremforF = (x2 -yz)i+(y'-zx)j +(22 -xy)koverthe 4
surfaceoftherectangularparallelepiped,0 < x 1e,0 Sy < b,0 3z Sc.

(c) Use Green's theorem evaluate {, K*y - x2) dx *,xzy dyl alongthe closed curve C 3

formed by y = 0,x = 1 and y = 29.

OR

11Que-5 Answer the following.

(a) I f  Z istheregionbounded bytheplanes x = 0,y = 0,2 = 0and 2x *  y *  z =2,and 4

F = Zzi + yk then evaluate Ifiu n av.

IfF = (2y + 3)i + xzj + (yz - x)k,evaluate I" F .dr alongthe straight linejoining

(0,0,0) to (2,1,L).

Find the work done by a force yi + xj which displaces fiom origin to a point (i + j).

Que-6 Attempt any fwo. 12

(a) prove that v {r o (*)} = 3r-a

(b)  UseGauss 'd ivergencetheoremtoevaluate I  F ' f tdswhere F = y i  +x j  *  zzkand

5 is the surface bounding the region x2 + yz = cr2, z = 0 and z = lt.

(c) Verify Green's theorem for the function F : (*' + y')i - Zxyjand C is the rectangle in

the xy-plane bounded by y = A,y = b,x = 0 and x = e.

tiND OF PAPiTR

(b)

(c)
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