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1. oo APz *[/1 W% Tewh b Sferear : 1x5=5

Choose the correct answer from the following :
(@) y:xiy-+-§— SRS AAFINOR TR S
| ax ' dy
4 dx
e ta=
The order andddegree of the differential
Y

equation yf-—~x———+iw are
ax dy

dx
() =R 1, R 1

order 1, degree 1
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(b)

(c)

(2)

(i) SR 1, & 2
order 1, degree 2
(iii) =R 2, & 1
order 2, degree 1
(iv) =@ 2, & 2
order 2, degree 2
u=e*sinyd A2 SR SR T o 2

What is the first-order partial derivative
of u=e*siny?

() u,=e*siny, U, = e*siny

(i) u, =xe*siny, u, =e*siny

(@) u, =e*siny, u, =e*cosy

(iv) u, =e*siny, u, =-e*cosy

M 7R @ GO BARE (SE W, (903
div 7 3 I9 23

If 7 is any position vector; then the value
of div 7 is

i) x+y+z

(i) i+j+k

(iii) 3x+3y+3z

(iv) 3

(3)

1 2
(@) [molymo YAxdy S T R 2

(e)

What is the value of E: 5 _[;z Y xydxdy?

(1% Sa ol (i) 1

(i) 2 (iv) O

M o, v, w) R @A @1 @R [ Fom
e €1, €2 UF €3 TP @ u, v 9F w
=opf e @ ARoR/R JLATE G (939,
(08 HLECTE FISERR FHITS

v.ldég, 1dog 1 d¢e3
h1 du h2 dv hl dw
23
If o(u, v, w) i is any scalar point function

and €1, & and €3 are mutually
orthogonal wunit vectors along the
tangents to the coordinate curves u, v
and w respectively, then
volbdogy b deg, (1 dbg
hl du hg dv hl dw

in orthogonal curvilinear coordinate is
the

() o, v, w) Fo=9 CfeEs

gradient of the function ¢(u, v, w)
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(4)

(ii) O(u, v, w) TG TRSCEE

divergence of the function ¢(u, v, w)
(iti) d(u, v, w) T4 Jel

Curl of the function ¢(u, v, w)

(iv) d(u, v, w) T AEADIE SACIGT, V2

Laplacian operator, V2 of the
function ¢(u, v, w)

2. ore il eppza Ted f 2x4=8

Answer the following questions :

(@)

(b)

(c)

26P/394

(s A x| Faffzn 7 Sweem Fi9
@RI |

Show that |x| is continuous but not
differentiable.

Stotzic (Wronskian) 7 W™ & w3 ‘fm
T (ART fSIMerer fady fkata IzR 90
3 ?

What is Wronskian? How is it used to
find the linear dependence of two
functions?

=3 -+
a3 & 7R 9@ A 9F B @3 27, M
A=dai-2j+k 9% B =2di +dj+4k?

For what value of _a A and § are

perpendlcular if A a1—2;+k and
B 2at+aj+4k9

( Continued )

26P/394

(5)

(d) ST @ 93 oo I A4 oo (SFIS
fA-d7 =[] VxA kdR
c R

Show that Green’s theorem in a plane
can be expressed in vector notation as

§A-d7 =[[ VxA-kdR
92{1/ Or

R S TR ST @ @I Bl e
Ife]

1
A =—¢ (xdy - ydx
5 3. (xdy - yax)

Show by Green'’s theorem that the area
of a place can be expressed as

1
A = —¢ (xdy - ydx;
> §.(xdy - yax)

3. SRFFENY AT GO FAAADR Foie &I “f1focFres

3fBerer Wiee 13 9 wore Al SIageTay SIAIFIEICH! S
Eol

49Y

e +4y=x?
i i
Wiy =(0)= Owy—% 2+5=7
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(6) (7))

What are the complementary function and Show that the following differential

particular integral of a differential equation? equation is exact and solve it :

Solve the following diff tial ati

olve the following differential equation b Gt e T =D
-(f’-g—y+4@+4 = x?

g - (b)) oS AR X P YemR A M 3

ify=(0)=0andy'=—;—. (xy® +y)dx+2(x*y* + x+y*)dy=0

Solve the given equation by finding the

%247 / Or ' integrating factor :
(xy® +y)dx+2(x2y? + x+y*)dy=0
My =e Fcosx, Yp=e “sinx TR ,
51—23 +2ﬂ£j +2y =0, (3@ 3B (Wronskian) .
2 e ) 5. () @R P e ceRcsbes W 2
e s 901 29 I @A yy AP Yoo ATE . 0=xyzd (-1,1,3)® d =i -2]+2kT frre
SEFeaT AAPIeICo! Piam T | 4+3=7 gy eResibs B | 1+3=4
It by el W i s d What is directional derivative of a scalar?
Ui € NSOR% gl SRSp S X T Find the directional derivative of ¢ = xyz

2 i G R T
agy +2§E+2y=0, then calculate the at (-1, 1, 3) along a =i -2 +2k.
Wronskian determinant. Verify that y; and y, 41 / Or

satisfy the given differential equation.
St oy U RN oy
oM 9 (AxB)xC=Ax(BxC), 3

4. (a) CT4ST @ TS fisl SRFTER AN 40T (CxA)xB =0. 4
[ GO T 90 2 TR G | SN P
Prove (AxB)xC =Ax(BxC), if

dx b . -> =
(ax + by) dx +(bx +1y) dy =0 (CxA)xB =0.
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(8)

(9)
=) aq] &
(b) 37 7 N T (2T W, (90 (Y Use the Jacobian to prove that the
P e (o | 3 . x-y xy
functions u==—~< py= 5 are not
If 7 is any position vector, then show x+y (x+1)

O irrotational vector. independent of one another. Find the

relation between them.

24l / Or
SE /S O
19 991 @ div grad ¢ = V0. _ 3 / Or
Prove that div grad ¢=V*¢ B9 T 9T IR (YA @
= > =
Sk [F-dr =[[ (VxF)-dS 4
6. (a) WW@%%ﬁ"ﬁmﬁ‘ﬂTlﬂsF-ndSE o fs
T Tfered, I'© F =4xzi —y2} +yzﬁ e S . Show by using Stokes’ theorem that
T o5, A SRR 2 x=0, x=1, y=0, [ F-dF =[[.(VxF)-ds
y=1, z=0, z=1. 2+5=7 - c s
State = Gauss’ divergence theorem. . - s
54 et . IR TMRER 2 oedn o
Evaluate ” F -hdS, where IS AR BT
= : S arRIf S | 24+5=7
= ~ 2% Loy .
= - +yzk and S is the surface
o s yd dbyx=0,x=1,y=0 What are curvilinear coordinates? Find the
of the cutz)e boilil ed by x =0, ’ ’ Bwodtiecice s i R G sl
e * coordinates.

Xy
(b) W TER IR g L

8. (a) @ WF wR T A% ©F TR R

g ’CUQW@]&%IWW ST 41 | 2
ety ® - - 3

Discuss about Dirac delta function with
- ] 4 . L.
e | e e e S , its definition and properties.
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(8)

(b) T R N TS (5 W, (9@ (YA A

6. (a)

(b)

26P/394

T GT'TfW'

If 7 is any position vector, then show-

=i . .
that r*7 is irrotational vector.

H<qr/ Or

o 991 ¥ div grad ¢ = V2.

Prove that div grad ¢ = V2o

ST SiReECE ool o | jjsl?»ﬁdgq

T+ Sfered, IS fi‘, =4mf—y2}+yzfc€ﬂ¢ S

TR 8, IR SR ¥ x =0, x =

y:l’ Z:O’ Z=l.

State  Gauss’ divergence
= =
Evaluate [[F-nds,

F =4xzi —-y?j +yzk and S is the surface

of the cube bounded by x=0, x =1, y = 0,

y=1; Z=0, Z'=1.

R qEd TR oame = ou=2"Y,

v e B AWOR SRS

(x+y?*
w27 | PRt We[ TIw Sered |

3

3
1, y= 0,

2+5=7
theorem.
where
xX+y

4

( Continued )

(9)

Use the Jacobian to prove that the
functions u =2 _y, p=_
Xty (x+y)?

independent of one another. Find the
relation between them.

are not

5241/ Or
24 Topem 2R IR (S @
jcﬁ"-d?=ﬂs(v’xf)-d§ | 4

Show by using Stokes’ theorem that

[, F-dr =[[, (VxF)-dS

7. IRFRAR TAGEAR 57 OFIH VAR TS
G PRI Sferear | 2+5=7

What are curvilinear coordinates? Find the

expression for gradient in spherical polar
coordinates.

8. (a) W@ WF ¥fq 7@ 9% (@01 Toe Ry
ST 347 | 2

Discuss about Dirac delta function with
its definition and properties.
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(10 )

(b) Wm“rwﬁwﬁmﬁw
qF Sferedr - 2

[Eeua ~2)dt

Evaluate the following using the
properties of Dirac delta function :

[ e®tat-2)at

9. (a) T Gty 2 1

What is Hermitian matrix?

(b) e frn @ffEtR P cfts Sfisar wcs

PLAP wizzeE it = - 5
6 1201 2
A= o By
% hpaily

Find matrix P of the following matrix
such that P71AP is diagonal matrix :

6 -2 2
A=(-2 3 -1
Pine =g e

26P/394 ( Continued )

(LT

241 / Or

e Al CbECE CIEee (T AR F: S
R =50
A= 6 r0 Ti =
T )

Reduce the following matrix into a
diagonal matrix :

R GO
A== ol NS
oM =43
% %k
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