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2OS30l - VECTOR CALCULUS & Z TRANSFORM - Theorv
Timel 3 Hows

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

Total Marks: 70

eue-.I Ansrver the following, 
Section-I

(a) VeriS,theCayley-Hemilrontheoremformatri- r=l: : ll
L' ; ;l

(b) Diagonalise *" *"rrtl.l: 
;l

(c) Define : (i) Hermitian matrix (2) Skew- Hermitian matrix (3) Unitary lr4atrix

Que-l Answer the following.

(a) Using Caley-Hemilton theorem find ,a 
-' 

for matr;* , _ 
| | I : I
l . -z  -o -+)

(b) m A=f2*i 
3 -t+3ll 

. Showrhat A-A isaHermitian matrix.
L-s i  4_2i )

(c) Using Caley-Hemilton theorern nna ,lt tor matrix z = [.] i ] l

L; ; ;l
Que-2 Answer the following,

(a )  U s ing  Z- r ra r rs fo rm Us ing  Z- r rans form prove thar  Z( r r )= - r f i z tn r , ) .pb" ingu

t2

t2

l l
J

positive integer.
(b) Using damping rule find ( i.1

(c) Find inverse Z-transform of

z (n0 ' )  p1 z  (n '?a ' )
z z  +  |

( z  +  2 ) ( z  -
- l5lpg psltinl fraction method.

Que-2 Answer the following. 
oR

(a) Define Z-transform and derive formulator Z (I)
(b) Find (t) z (cos nd ) 121 z (sin no)

{c) 
Find inverse Z-transform of , ),,'3 - using Convolution theorem.

( z - t ) ( z -2 )
Que-3 Attempt any thre€.

(a) Using Cayley-Hemilton theorem find the matrix for expression

A5 -  A4 +3A3 -5A2 +2A-31,wher" , - f1 ,  :  :1"=L-' ; ;l
(b) Find Z{ransform of sin(3n + 5)

(c) Define I In imry marrix and 0.""" *",  ] f l - l  
-1 t . i l  

i ruunirarymatrix
2 i l+ i  l - i  l

(d) Find zurun, for* of n2 eno

l l

4
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Section-II

Que-4 Answer the following.

(a) Find the directional derivative of div F atthe point (2,2,1) in the direction ofnormal to
the sphere xz + y2 + z2 = 9 where F = xzzi + xy2j + yz2k

(b) Find the angle between the surfaces x2 +y2 +22 =9andz=x2 Iyz -3 atthe point
(2,-t,2).

(c) Prove that /(r)t is inotational.

OR

Que-4 Ansrver the following. lz
(a) Show that F - Zxyzi * (x2z * zy)j + x2yk is inotational ard find its scalar potential.

(b) Find the unit tangent vector at any point on the curve f _ (tz + Z)i + (4t - S)j +
(Zt2 - 6t)k. Also determine the same at the point f = Z.

(c) Find the direction from the point (1,1,0) which gives the $ eatest rate ofincrease ofthe
i.mction 6 = (x * 3y)2 + (Zy - z)2.

Que-5 Answer the following. ll
(a) Evaluate J. F .dr where F = 

ffiandc being the circle x2 * yz = l traversed 3

counter clockwise.

(b) Evaluate the integral 6, lQ, - Zxy)clx * (x2y + 3)dylalong the boundary ofC ofthe 4
region yz = Bx and, x = 2.

,. (c) Use Gauss' divergence theorem for F - (x2 -yz)t+(yz - zx)j I (22 - xy)k over the 4
surface of the rectangular parallelepiped, 0 1x < a,0 <y < b,0 < z < c.

OR

Que-S Answer the following. I l
(a) Find the work done in moving a particle in the force F - 3x2i + (2xz - y)j * zk along 3

the straight line from (0,0,0) Io (2,I,3).

(b) use Green theorem to evaluate {, lrtrdx + r2dy] where C is the boundary described 4
counter clockwise ofa triangle v"ith vertices(0,0), (1,0), (1,1).

(c) Evaluate I[, curl F 'fi ds where F - yzi + yj - xzk and S is the upper halfofrhe 4
sphere x2 + yz + z2 -- azand z Z o.

Que-6 Attempt any three.

(a) tr 7 = P* then find value of divv,
, l  x.+yz+zz

(b) If a is a constant vector and f -xt+il + zlr thenprove that dw(a x r-) = 0.
(c) IfF = (2x2 - 3z)i - 2xyj - 4xk then evaluate J$ V . FaV where I/is bounded by the

p lanes  r  =0 ,y=0 ,2=Oand 2x+Zy+z=4.

(d) Find the work done by a force yl + x_1 which displaces from origin to a point (i+j).

t2
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