
Student Exam No:

GANPAT UNIVERSITY
8.TECH. SEM-rv (OPEN ELECflVE) (|TICE/EClMC/ME/BM&t/CiviuEEl

CBCS REGUTAR TH EORY EXAMINATION MAY 2014
SUBJECT: 2OS4O1 . VECTOR CALCULUS & Z TRANSFORM

TIME:-9 HOURS TOT_AL MARKS-70
INSTRUCIIONS:- (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-l
Que-l Answer the followlng. 12.

(a) fi d = )ca t f + ,3 -3xy, then find V$ at (1,-2, 3) .

{b) Find directional derivatives of I = xy * lz + zx dtthe point (1, 2, 3) in the direction of

3 i+2j  +k
(c) Checkwheiherthe f ield F =(x2 -y2 +x)i- (Zty*y2)j is irrat ionalor not,

OR
Que-l Answer the following. t2

{a} Find the angle between the surfaces xy', =3x+ z2 and 3x2 - y2 +22 = I at the point (1,2,1).

(b) IfF = grad(x3 + yt + z3 -3xyz), find (1) di'r F (2) curl F

{c} Prove that F = (x+3y)i +{y-32) j  +{x-22)k is Solenoidal.

Que-2 Answer the following.
{a} lf a force f :12x2 y1t + (3xy) j displaces a particle in the xy * ptane from (0, o) to (f, 4) along 3

a curve | = 4x2. Find the wcrk Cone.

{b} IfF = (2x2 + y') i+(3y-4x)j,evaluate 
[f 'a, around rhe AABCwhosev:ert ices 4

are A(0,0), B(2,0) and C(2,1).
(c) Evaluate by the Green's theorem 

l1v* f)a*+.1x21cly1,where c is the boundary of the 4

region bounded by y=x and !=x2.
OR

Que-2 Answer the following,
{a) Find the work done in moving a particle in a force field F = 13x2)i + (2xz- y) j +2/r along the 3

straight line from (0, O, O) to (2, t, :).

{b} Prove that f = yzi + (xz +l) j + xyk is conservative and find scalar potential. 4
(c) Evaluate 

l la.rat ,  
Where A=182i-12i +3yk and 5 is the part of the plane 2x+3y-r6z =12 4

which is located in the first octant.

Que-3 Atternpt any three. t2
{a) $ f =xi+ yj + zk thenprove that vrf(r) = f '(r)+?f,(r).

I

{b }  F inda ,b ,  cwhen  V  = (x+  y+az ) i+ (bx+3y -  z ) j  + (3x  +cy+x ) f t  i s  i no ta t i ona l ,

{ c )  #  p=1xy1 i - ( z ) i+g2 )k  andc i s thecu rve  x= t2 ,  /=2 t ,  z= t3 f rom/=Oto  r= l  eva lua te
l ine integrat 

IO. *
c

{d} UsingStockes'theoremevaluate 
l tQx-i lax-yz', iy-y'zdzf,whereCistheboundaryof

L.

the circ le x '  + y '= l ,  corresponding tothe surface of sphere of uni t  radius.
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Section-ll
Que-4 Answer the following.

{a} Verifu Cayley-Hamilaton theorem and find inverse for the tr.r'* f ] ilL3 2)
(b) Define with example {1) Complex Matrix, {2) Conjugate of Matrix

{c} check whetherthe matrix 
*[j;i I;] 

'a unitary matrix or not.

OR
Que-A Answer the following.

(a) usingcaytey-Hamittontheorem find inverseforthe matrix ̂  =11 I ;l
l r l z )

I  t  3+ i  s -+ i l
(b) Check whether the matrix z, =l I  - i  -8 2i I  

is Hermit ian or not.

fs*+i  -z i  o l

{c) ,, o=ltlt : 
-.t.^'tl 

, nnd AnA
L - )  |  4 - / r )

Que-S Answer the following,

(a) Deftne Z-Transform and prove that Z (r ' \  = -, +Z(t:n-r) ,  p beinga posit ive integer.\ , / dz

(b) Find Z-Transform of e' sin 4t

(c) Find lnverse Z'transform of n2 eon .
OR

Que-S Answer the following.

{a} Define Z-transform and show that Z ( u'\ = 
z

\  /  z -a

{b} Find Z-transform of (ru + 1)2

{c} Find inverse Z-transform . 
f , .# _ ^) 

using partial fraction method.

Que-6 Attempt any three
{a} Using Cayley-Hemilton Theorem find ihe matrix for expression

lz  1 r l
46*6As+9A4--2A3-23A-g l  ,where A=l_ l  2  _ t l

L r  -1  2)

{b) Find Z-transform sf cos (+* +)

{c) Use Convolution theorem to evaluate t t( ---:*-\
\(z -3)(z -2) )

[ r  41
{di Diagonatise the matrix n =1, 

2)
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