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Attempt  questions in all, choosing 

question from each unit and Question 

is .

1. Attempt  parts : 10/20

(a) Prove that 
1i1

i11

3

1
B  is Unitary..

1i1

i11

3

1
B

4/7½

2. (a) Reduce the matrix A to the normal form

& hence find the rank of the matrix where

8201

0342

0121

A

8201

0342

0121

A

(b) Check the consistency of the following

system of equations & if consistent find

the solution :

2x–y+3z–9=0; x+y+z–6=0;

x–y+z–2=0; x+y–z=0

3. (a) Prove that every square matrix with com-

plex entries can be uniquely written as

A+iB, where A & B are Hermitian matri-

ces.

ØelÙeskeâ FkeâeF& mes  ØeMve Ûegveles ngS, kegâue ØeMveeW keâes

nue keâerefpeS leLee ØeMve nw~

Yeeie nue keâerefpeÙes :

efmeæ keâerefpeÙes efkeâ  Skeâelcekeâ

DeeJÙetn nw~

heefjYeeef<ele keâerefpeÙes~ Fme mJe®he keâes kewâmes nue keâjles nQ?

efvecveefueefKele DeeJÙetn keâes veece&ue ®he ceW heefjJeefle&le keâjkesâ

Gmekeâer keâesefš %eele keâerefpeÙes peneB

       

efvecveefueefKele meceerkeâjCe efvekeâeÙe kesâ DeefJejesOeer nesves keâer

peeBÛe keâere fpeÙe s~ Ùee fo Ùe s DeefJejesOee r n Q lee s F   eâe nue

efvekeâee fueÙes :

Skeâ heeBÛe 

meb. 1 DeefveJeeÙe& 

meYeer 

FkeâeF&

(4)
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(b) Show that the rank of a matrix and its

transpose matrix are equal.

(c) Prove that characteric roots of a skew

Hermitian matrix are either zero or purely

imaginary number.

(d) A vector u  is always normal to a given

closed surface S. Show that :

OdVucurl
Vs

, where V is the re-

gion bounded by S.

u

OdVucurl
Vs

,

V, S

(e) Show that : u = x2 – y2 + 4z; is a har-

monic function.

u = x2 – y2 + 4z;

(f) The acceleration of a particle at any time

0t  is given by :

.k̂t16ĵt2sin8ît2cos12a  If the

velocity v  is zero at t = 0 , find v  at any

time.

0t

,k̂t16ĵt2sin8ît2cos12a t = 0

v v

(g) State two rules of finding the integrating

factor of any non exact differential eqn of

first order & first degree.

(h) Solve :

xcosxxsin

)1tlog2(t

dt

dx

(i) Find the complementary function of :

2
2

2
2 xy4–

dx

dy
x

dx

yd
x

(j) Define Clairaut's form of a differential

equation of first order. How will you solve

this form?

oMee&FÙes efkeâ efkeâmeer DeeJÙetn Deewj Gmekesâ heefjJele& DeeJÙetn

keâer keâesefš meceeve nesieer~

e fmeæ keâe re fp eÙe s efkeâ Skeâ Je w<e-nefce&e fMeÙeve Dee  e tn kesâ

DeefYeuee#eefCekeâ Ùee lees MetvÙe neWies DeLeJee Megæ DeefOekeâefuhele

mebKÙee nesieer~

meefoMe  ncesMee oer ieF& yevo melen hej DeefYeuecye nw~

oMee&FÙes : 

peneB  Éeje Iesjs ieÙes #es$e keâes efoKeelee nw~

oMee&FÙes efkeâ :  Skeâ neceexefvekeâ
(njelcekeâ) Heâueve nw~

efkeâmeer meceÙe  hej Skeâ keâCe keâe lJejCe nw :

Ùeefo 

hej ieefle  MetvÙe nes lees efkeâmeer meceÙe hej helee ueieeFÙes~

efkeâmeer ‘Skeâ keâe sefš Skeâ Ieele’ DeJekeâueve meceerkeâjCe pees

Skeäpewkeäš ve nes, keâe meceekeâueveerÙe iegCeebkeâ Øeehle keâjves kesâ
oes efveÙece yeleeFÙes~

nue keâerefpeÙes 

efvecve keâe hetjkeâ Heâueve %eele keâerefpeÙes :

Skeâ keâe se fš keâer keäuewje spe ®hee rÙe DeJekeâueve mecee rkeâjCe
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efmeæ keâe refpeÙes efkeâ ØelÙeskeâ meefcceße DeJeÙeJe   eue s Jeie&

DeeJÙetn keâes  kesâ ®he ceW DeefÉleerÙe Øekeâej mes efueKee

pee mekeâlee nw, peneB  leLee nceeaefMeÙeve DeeJÙetn nQ~

efvecveefueefKele DeeJÙetn kesâ DeefYeuee#eefCekeâ ceeve leLee vÙetvelece

DeefYeuee#eefCekeâ ceeve kesâ efueÙes DeefYeuee#eefCekeâ meefoMe %eele
keâerefpeÙes :

Ùeefo  oes DeJekeâueveerÙe meefoMe efyevog Heâue efkeâmeer
#es$e ceW nQ lees oMee&FÙes :

nue keâerefpeÙes :
A+iB

A B 

(b) Determine the eigen values & the eigen

vectors of the smallest eigen value of the

following matrix :

200

120

012

4/7½

4. (a) Let v&u  be two Vector point functions

differentiable in a certain region, then

show that :

v&u

divvu).v()vu(curl

vdivuv).u(u

(b) A particle moves along the curve :

x=t3+1, y=t2, z=2t+5; where t is the time.

Find the components of its velocity & accel-

eration at t = 1 in the direction i+j+3k.

(b) Solve 
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Skeâ keâCe Je›eâ  ceW YeüceCe

keâjlee nw, peneB   meceÙe nw~ meceÙe  hej Gmekesâ Jesie

SJeb lJejCe keâe Ieškeâ  keâer efoMee ceW %eele keâerefpeÙes~

 kesâ

efueS [eFJepeXme ØecesÙe mLeeefhele keâerefpeÙes pees DeeÙeleekeâej

hewjuewueesheeFh[ kesâ Thej efueÙee ieÙee nw~

oMee &FÙe s e fkeâ : 

Skeâ efmLeefle Ûeeuekeâ #es$e nw~ Heâueve  keâe ceeve %eele

keâerefpeÙes peyeefkeâ  nw~

nue keâerefpeÙes :

nue keâerefpeÙes :

nue keâerefpeÙes :

nue keâerefpeÙes :

oMee&FÙes efkeâ mebveeefYe MebkeâJeekeâej efvekeâeÙe :

 peneB keâesF& ØeeÛeue nw, mJe

uecyekeâesCeerÙe nw~

DeJekeâue meceerkeâjCe  keâe meeceevÙe nue

SJeb efJeefÛe$e nue %eele keâerefpeÙes~

nue keâerefpeÙes :

x=t3+1, y=t2, z=2t+5;

t t = 1

i+j+3k

5. (a) Verify divergence theorem for

;k̂)xyz(ĵ)zxy(î)yzx(F 22

taken over the rectangular parallelopiped

cz0,by0,ax0

;k̂)xyz(ĵ)zxy(î)yzx(F 22

(b) Show that :   ;k̂)ye(ĵyz2îzeF 2xx

is a conservative field and find the func-

tion Q s.t. QF

;k̂)ye(ĵyz2îzeF 2xx

QF

4/7½

6. (a) Solve 

4x2y3
5y6x4

dx
dy

(b) Solve 

03y2–x–
dx

dy
)3yx2(

7. (a) Solve 

)ee(e
dx

dy yxyx

(b) Solve 

y2 log y = xpy + p2

3/7½

8. (a) Show that the system of confocal con-

ics : 1
kb

y

ka

x
2

2

2

2

, where k is a pa-

rameter is self orthogonal.

1
kb

y

ka

x
2

2

2

2

, k 

(b) Find the general solution and the singular

solution of the differential equation :

y = 2xp – y p2

y = 2xp – y p2

9. (a) Solve 

xcosxy
dx

yd
2

dx

yd 2
2

2

4

4
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