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B.Tech Semester - IV (ALL) Regular Examination April - June 2015

Subj e ct w ith C o de : (2 O S 40 L) V e ct or C dlculus & Z - T r ans f orm

Time:3 hrs. Marks:7A

a-:

L. AII questtons ere compulsory.
2. Write answer of each section tn separate answer books.
3. Ftgures to the ri.ght indtcate marks of questions.

OR

Page 1 of3

Section - I

Que-L

[11 -4 -71
(A) Find eigen values & eigenuector f or matrtx A = 

1 7 -Z -51 (5)
110 -4 -6J

t-1 2 -21
(B) Verify Cayley - Hamiltontheorem f or n = 11. 1. 1 | (5)

Lr 3 -1J
(C) Def tne Sketv - Hermitian matriix wi.th an example. (2)

AR

Oue -Z

(A) Prove:z@\ - (-z)*vrn -r)j and obtatn expressions f or (6)
dz

Z(n) and Z(n').

(B) Derive Z(sinno) = ,  ,zsino
zz-Zzcos0*1

(C) State and prove Damping rules.

(A) Is the matrix, = ft i 
-fl 

t, diasonaltsabte? (6)
[r 3 -LJ

(B) abtain4a -SA7 +z46 -  3,45 + 4+ -sAs +BA2 -zA+t for the (6)

matrtxo=|3 | ll
f-1 1, 2l

(3)

(2)



Que-Z

(/) State and" prove Ftnal value thearem and convolution theorm'

(B) 
Findz|-L) tuthe followtng domains' 

l(, -3)(z -z))
( i ) lz l<2 ( t t )2<lz l<3 ( t , t )  lz l>3

(6)

(s)

Que-3

(A)

(B)

(c)

(D)

Que-4
(A)

(B)

(c)

Attempt any Three

222+52+14
If U(z)-r - \-/ (z _ I)+

Prove Z(n . un) = ed *{U 
(z)} &using it  f  ind Z(n'sin g)

rf A=tj#, 3l i] " * 
.A.A* = tz?

|  2 i  z+t  1- t l
Express A - l-2 + t -i 3t I as sum af hermitian and

[ -1 - t  3 i  0 l
skew - hermi.ttan matr tx.

then evaluate u6 ,'tt117.12 and u3. (4)

(4)

(4)

Section - II

Def ine del and gradient of scalar functton.tf f (x ,y ,z) = )cyz
then ftndYf ot potnt (1, ,2 ,3).

I f  u-x+y*z,v =x2 +yz +22,w:xy +yz+zxthenprave (4)
rhat (grad u) 'l(grad v) x (grad w)l - g

Def ine directional dertvative and find it of f = xy' * yz3 at
point (2 , -I ,t) in the dtrect{on of vector i + 2j + 3k.

(4)

(4)

(4)

(4)

Que-4
(,4)

OR

Find the angle between the normals to the surf ace xy = zz (rt
potnts t4 ,L ,2) and (3 , 3 , -3).

FtndlL,where 0 = (*' + y2 + zz) . e@Ti'W

Prave that div 'lgrad rnf = n(n * I) ' 7n-z

(B)

(c)

(4)

(4)
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Que-S

(A) Verify Green's theorem f or IX*, + yz)dx + xzdy] ;where C

t
i's bounded bY Y = x and ! = x2'

(B) Verify Stokes' theorem f or F = (xz + y')t - (zxy)i

token arround. the rectangte botntded by x = *a ,! = 0 '! = b'

(s)

(6)

OR

rr

Que-5
(A)

(B)

Que-6

(A)

(B)

State Green' s and Stokes' theorems. Prove that
i"s aparttcular case of Stokes' theorem.

State Dtvergence theorem and evalute ff e 'A
JJ

F - @y')i + (yzz)i + (zxz)k & S fs surf ace of x

Green's theorem (5)

where (6)

'+y '*22=' l '

Attempt any Three

I
Evaluate I @ + 3)t + (xz)i + (yz - x)k' dr along line ioining

t
origin and point (2 ,I ,1').

ShowthatF *  (yz  cosx +23) t+( }ys inx  -  4 ) i  +(3xzz +2)k is
trrotational snd f tnd corresponding scalar point functton such

that F - v6.

(4)

(4)

(4)

(4)

(c)

(D)

/ l \
Prove that dtv{+ } -- 0 where i = xt + yi * zk

\r"/

Determine constants o ,b , c and d so that vector function
F = (x + 2y * az)t + (bx - 3y - z)i + (4x * cy + Zz)k = 0 is
trrotational

End of Poper
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