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The figures in the margm mdzcate ﬁlll marks
for the questions :

1. Tﬁm‘{a'w wE T A Sfevew ¢ 1x5=5-
Choose the correct answer from the followmg
@ Y= x-d—y+—— wm T@W‘Wﬁﬁ R
de dy
dx
f@ =

The order and degree of the d1fferent1a1

dy x
equation y=x—=+-=-- are

dc dy
dx

() SOF 1, & 1
order 1, degree 1
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(b)

ﬁ?
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(2)

(i) =GR 1, & 2
order 1, degree 2
(i) SR 2, &N 1
order 2, degree 1
(iv) T6R 2, & 2
order 2, degree 2
u =exsiny?'ﬁwmmiﬁ¢w1%?

What is the ﬁrs't-ordef'pai‘tiéil derivative
of u=e*siny?

() u,=e"siny, u, =e*siny
(@) u, =xe*siny, u, =e*siny
(i) u, =e*siny, u, =e*cosy

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

ﬂﬁ??ﬁm«aﬁm@sc@a@, o
div7 IR T »
If7 is any posmon vector, then the value
of d1v 7 is

m x+y+z_

)T
(i) 3x+3y+3z
(iv) 3
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(3)

1 2
(d) Jx=0_[y=o Xydxdy I N7 R 9
What
at is the value of _[x oyt xydxdy?
()%3 : (i) 1
(i) 2 (iv) O
e z:ﬁq)e(u Z w)ﬁmﬁﬁrmﬁﬁjw
HE €1, € SIF €3 RS IF u, v WF w
o ﬁ*r © F TR N G5 (o,
aec mrw Wﬁ‘%ﬁm m%—
" hidu
.{2’?{ i
If ¢(u v, '_w)f{'
v‘-.and _el ~;‘\;are mutually
_..’.orthogonal s, walong the

tangents to the coordmate curves u, v

: and w respectlvely,
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then

in orthogonal curv111near coordinate is
the

() o, v, w) T ERES

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

(i) O(u, v, w) TR TRSCSE

divergence of the function ¢(u, v, w)
(ii)) d(u, v, w) FA1 el

Curl of the function ¢(u, v, w)
(iv) o(u, v, w) T AEMDIA oMo, V2

Laplacian operator, v2 of ‘the
function ¢(u, v, w)

2. TS ol P Beq o 2x4=8
Answer the followmg questions :

(a) C‘?{@mmmﬁ?ﬁfﬁ@ﬁﬁww

RIS |
Show 'that |x| is continuous but not
d1fferent1able

(b) IBRF (Wronskian) &2 T R L@l
¥ IR f?r’?%m ﬁcfzx aﬁw RN
7

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

(c) aaﬁﬁwmAWBﬁ‘zi’a Fft
A 2_]+kWB 2al+aj+4k‘7

For what value of g A and B are !
perpendlcular if A ai =2 J+k and r

Hes 2ai +aJ+4k9
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(58)

(6) CNSAT  Q3 ST A0q MR Sopelr s Te
e A
§A-dF = ([ VxA. kar

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

§CZ°d? =.UR%XKI€CZR
¥2[§r/ Or

AT ot w= (ST A @A GO o]

el
A =24, (xdy - ydx)
Show by‘Gr,eénfs ,‘ thédrem thét_ the area
of a place can be expressed as
A S ﬂxdy— ydx)
3. SIEEIGN AT B FARICEHR 77 W e
2feret W 6 2 oo i SRpeTEN SR I

kol
2 Jsy
A Uiy Ay +4y = x2
de? X o
nﬁy:(o)=owy’=%. ' 2+5=7
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(6)

What are the complementary function and
particular integral of a differential equation?
Solve the following differential equation

d2y
dxz

dy

2
+4—
dx

+4y=x

1
=0)=0and ¢y’ =—.
©) =5

<1 / Or
?ﬁ Wi Y = e *cosx, Yy = e *sinx NS
2
—d Y +2dy+2y O {acTach Q\Bﬁ‘“ﬂ?{ (Wronskian)
dx? dx

ﬁ‘ﬁﬂassrwwmmwmylwyzﬂﬁ‘«_

’Wﬁﬁ@nﬂ?ﬁwmﬁmml g . 4+3=7
If‘ y=e cos.x‘,g‘ ' y2 = ed’ sin x and
d’y +23§i+2y=0 then calculate the

‘Wronsk1an deterrmnant Venfy that y; and y,
: sat1sfy the given differential equation.

4. (a) CYST @ OO AN TIFHAG SN GHCGE
- S 2061 I ]9 2

(ax + by) dx + (bx + Iy)dy = O
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(7))

Show- that the following differential
€quation is exact and solve it :

(ax + by) dx + (bx + Iy) dy = O
(b) & SRR FBeafly e Serie smm w1 : - 3
(cy® +y)dx+2(x2y? + x+y*)dy =0

Solve the given equaﬁon by finding the
1ntegrat1ng factor.: :

|
|
i | (xy +y)dx+2(x y +x+y )dy 0
|
|
|

5. (@ C@Fﬂ‘q‘ «sﬁiﬁ %@W wﬁwﬁs i 2

C to=xyzd (1,1, 3 a—z—21+2k§ firre
.‘Iﬁﬁwwﬁz—ﬁw w%l%rwl Tk g 43=a

‘ "»‘What is dlre'c onal }denvatwe of a scalar?

" Find the d1rect10nal der1vat1ve of ¢ =xyz
_at (—1 1 3) along a,—z —'2J+2k

' ‘W?/?T/:Or" '

— —-) RREY g |

o9 9 (AxB)xC=Ax(BxC), M
> G — e 51 4
(CxA)xB =0. ;

! > —)' SR —> e Sy T .
Prove (AxB)xC =Ax(BxC), if

> -
(CxA)xB =0.
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(8)

(b) I 7 R @ TERS (937 =W, (908 (S A
r"7F oy (o9 | ' 3

If 7 is any position vector, then show
that r"7 is irrotational vector.

%241 / Or
oI 1 T div grad ¢ = V2. 3

Prove that div grad ¢ = V2§

6. (a) WW&@WW}IJS?-ME?

T+ Tfered, 3°S 1_3‘) =4xzf—y,%j’_+yzl€ oF S
999 o, T SIRAM &' x =0, x =1, y=0,
y=1,2=0, z=]. sutia ai i 2+5=7
State  Gauss’ d1vergence - theorem.
Eva_lua_te' B f F ndS :  where

R

F =4xzi —y?j+yzk and S is the surface

of the cube bounded by x = 0 x=1y=0,
y=1,2=0,z=1"""

(b) CHEE IR IR oM v u=>"Y

x+y

v=—"-Y _ woq 7o a5 e et
(x+1)? .
27 | PrRed Ireq SFm Sfere | ; e
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(9)

Use the Jacobian to prove that the
functions u=*"Y ,__ XY
. Xty (x+1)?
independent of one another. Find the
relation between them.

are not

331/ Or
B9 Bofelg IR IR (ST @ |
[o Fdr =[], (VxF)-ds 4

Show by_uéfihg' Stokes’ theorem that

'j'cf‘)‘jd?.:ﬂs (_ff’xﬁ))-dg

7. JRFETN TIEER 7 CIERE TN T
ISR zmwf*f %ﬁwl 2+5=7

What are curv111near coordmates? Find the
expression for grad1ent in spherical polar

coordinates.

A 91 | 2
Discuss about Dirac delta function with
its definition and properties.
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( 10 )

(b) R o) e ol G939 3R Gors faese
N5 Sfepeq 2

[C e®toi-2)at

Evaluate the following using the
properties of Dirac delta function :

[[ e™at-2)at

9. (a)zrﬁ%ma@@%o | !

‘ What is Herm1t1an matrlx'r’

(b)Tﬁmm@@z%ﬁPﬂ@@%%WW
1AP wzxw mﬁ‘;ﬂ?&

: F1nd matr1x P of the followmg matrix
such that P 1AP 1s diagonal matrix :

el tp o
A={2 3, LT

L2t = SEEg G
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(11 )
Y{T/ Or
o ol et Sere cifer oRest T : S
s
A= 55 G R 7 )
DR

‘Reduce the following matrix into g
diagonal matrix :

SRR

A=|-6 7 -—4|
2 S
* ke
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