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1. e [MAPTRa [ wm Tech i S - 1x5=5

Choose the correct answer from the following :

(@) y=x%+% T FNFIIE TR
dx

e teeg

The order and degree of the differential

equation y=x E guX are
. dx

dy

dx
() =63 1, &1

order 1, degree 1
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(2) (3)
(i) SR 1, Ry 2 @ [P, xydxay T e 2
order 1, degree 2 x=0Jy=0
(i) TR 2, RH 1 What is the value of Ji:o.[i:o xydxdy?
order 2, degree 1 (i 3 { S
(iv) TER 2, R o ; :
Order 2, deg—l—ee 2 (iii) 2 (iU) 0
e) I o(u, vw)ﬁciﬂmtﬂﬁmﬁ"iw
(b) u:exsinyq ﬁQWG]’\QH?;‘ W e e e W
wefim 1, €2 I €3 FARP I&¢ U, V w
P SR 9 wwﬁq-mﬂvwwafmawﬁﬁ

503 FLCE TSR EHRFO

1 dog, 1 dbe,, 1 d0ey
h, dw

What is the first-ord i
-order partial derivati
of u=e*siny? i

(i) u, =e*si s
Bl ek Ui s Ay hdu  hy dv

o AT :
(@) u, =xe*siny, u, = e*siny o
If o(u, v, W) is any scalar point function

ili =eXqj
(i) u, =e*siny, 1, =e*cosy
and - €1, €2  and €3 . are mutually

(IU) ux :exsin
Yy u,=- x
niTT e Cosy orthogonal unit vectors - along the
) I 7 f tangents to the coordinate curves u, U
¥ SUCINCION ol o, (93 and w respectively, then
iv 73 T 27q
-V’ 1 d¢e e 1 d¢e2 1 d¢€3

h1 du h, dv h1 dw

If ris an
0
Y position vector, then the value
in orthogonal curvilinear coordinate is

Of le r ]_s
ﬁ) X +y +zZ the
() +7+k (i) o, v, w) FW cIfSars
gradient of the function ¢(u, v, w)
(i) 3x +3y +3z
(iv) 3
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(4) S

T (SFTS
() o, v, w) TR SRS (d) S @ @3 ST 0T A

; 2 o VxA-kdR
divergence of the function ¢(u, v, w) {’ A-dr = HR v
c
(i) ofu, _U’ SShE W Show that Green’s theorem in a‘ planse
Curl of the function Ou, v, w) can be expressed in vector notation a
(W) 0w, v, w) T oA o, v2 §A-d7 = [, VxA-kar
R
Laplacian operator, V2 of the i
function ¢(u, v, w) <] / Or
2. TS Al SRPTYRA Teq iy 2x4=8 R TR TR (ST @ RG] BT ST
Answer the following questions : e
(@) cysq @ |x| FRfifn Rm seerm e A=1§(xdy_ydx)
TR | X
Show that |x| is contin ’ ea
differentjablel. I PRERSLSTRRE. ot Show by Green’s theorem that the ar

of a place can be expressed as

(b) IV (Wronskian) 2 W & wq o1 A=1§ (xdy - ydx)
TR R FEerer ety wfater < 2
]7?
fW}cliat tlg Wronskian? How is it used to 3. SEIEGE AN GO Wﬂiﬂ%ﬁwqum BEIIC
in € linear dependen f tw 2 fira SrTEy S
functions? E it § e AL
ET|
(c) g? IR @ A o B 3 7], M d_2g+4%+4y=x2
2 A o = 2 2 5
A=a1-2J+kWB=2ai+aj+4k? £
& by bl 2+5=7
For what valye of a, A and B are y=0)=0Fy i
1 A — A X A
\ perpendicular, if A =gqi-2 j+k and
= A A A
B =2ai +aj +4k?
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(6) (7)

Show that the following differential

What are th
e ]
geiblementaty: function dnd equation is exact and solve it :

artic i
particular integral of a differential equation?

Sol : :
ve the following differential equation (ax + by) dx + (bx + 1Y) dy =0
d2
Ex-_g.+4gﬁ+4y=x2 : ) maﬁww?ﬁwﬁ:@%ﬁm A 3

4 3 2.2 4 <
ify=(0)=0and y - 1 (eyd +y)dx+2(x%y* +x+y")dy=0

.

2 Solve the given equation by finding the
' integrating factor :

[T/ O
s : (xy3+y}dx+2(x2y2+x+y4)dy=0
: U=e* cos x, e Tsiny IR
d’y, . d |
— 294 .
a2 g T2U=0, co@ Ishimm (wronskian) 5. (a) FIR @R ﬁ?@wﬁ c:gﬁrﬁ‘A sfos A &9
Rt e o=xyzd (-1,1,3)© 4 =1-2j+2k3 fore
a9 q_cimﬁf;:wﬂylwl;gﬂﬁﬁ fRecaeace (eRrsive Tt | 1+3=4
RSl 4+3= What is directional derivative of a scalar?
If Y =€ *cosy i d Find the directional derivative of ¢ = xyz
q2 JUsi=e; *sinx . aB at (-1, 1, 3) along @ =1 -2 +2k.
~Z2W,,
2 Howy = 3
dx Y=0, then calculate the <l / Or
Wronskian ;
Satisfy the C?Eterm.lnant_ Verify that Y and Y2 S N,
gwen differential equation. oqui I (AxB)xC=Ax(BxC), 7w
bt -3 =3
2 4
4. (q) 7y (CxA)xB =0.
S A o7 figgy Em@
\ S R T v LA 2 Prove AxB)xC=AxBxC), i
(C x A)xB =0.
(ax+by)dx+(bx+ly)dy=0
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(8) (9)
A
(b) ‘ﬁjj R @ g (533 7Y, (o3 Ggea @ Use the Jacobian to prove that the
f rE{T'f (539 | functions u___x—y, = Y are not
If 7 is : x+y  (cry?
any positi
that r"7 is i?ro:m?n vector, then show independent of one another. Find the
ational vector. relation between them.
¥9{T / Or /
5{r / Or
1T 991 & div gradq,___Vqu 3 -
B4 T IR IR GYSA A
Prove that div e )
grad ¢=V o} - dr D . A
_[CF- r=[jS(V><F)-ds 4

6. (a) SINCHT GRERTEE SoemCE B | U F.hddx
2 Show by using Stokes’ theorem that

T4 S S T A . P
@’qOF_4mhy2j+kaws 0 o A
T o5, T4 SRS 2 [(F-d7 = [[;(VxF)-dS
o, ’ iﬂx=o,x=1’y_o C S

Ly Z=O’ Z=1_ ¥
. 2+5=7

tatte  Gauss’ divergence fthe 7. FRERTR TAFER B2 MR AN TP
Evaluate =l gl N fSrrEe SPRIN e | =

HSF'ndS» where o

-3 A "

F =4xz _y2 J+yzk and Sis the o What are curvilinear coordinates? Find the
ce : ! {

of the cube bounded byx=0, x = expression.for ERdicRi Fehssiedl polar

y=1 z=0, z=1. T e

coordinates.

(b) TR IR TR e e gy XY 8. (@ @ % o T e @b TR

ok x+y’ A 341 | 2
\ ji Feie
] (x +y)2 Tl 6B AR S Discuss about Dirac delta function with
T | Fke s B y its definition and properties.
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( 10 ) " (o, 198)
%41/ Or
(b)WWWQS{WHﬂWWﬁ i 5 ofRaE 5
T Sferea , 2 Wﬁm@mmm@m
o —Stat 8 -6 2
[ e at-2ar Sl

Evaluate the

2
following using the
properties of Dir

matrix into a
ac delta function :

Reduce the following

4 : : al matrix :
[ e™at-2a - GG
AR
2 -4 8
9. (a) I c@fhm o 1
What is Hermitian matrix? +* K K
(b)wﬁmﬂﬁmﬁPm@g%ﬁgmm
P™'AP S Gy =g S
6 527 9
A=|-2 3 _4
PR

Find matrix P of the following matrix
such that P7'AP is diagonal matrix -

6 -2 2
A=1=2 3 &
'\1 2 -1 3
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