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1. ©oTS fPRs [l w% Teachl Af Sferear : 1x5=5

Choose the correct answer from the following :

() y=x%+diy TP AAPINOR JCH ST

dx
o tx=
The order and C;:legree of the differential
X

equation y=x—= +—— are
q Yy & QQ

dx
() w6R 1, R& 1

order 1, degree 1
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(b)

(0 M7 R @ 9B TN T [, (@
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(2)

(i) SR 1, & 2
order 1, degree 2
(i) =@ 2, & 1
order 2, degree 1
(iv) TR 2, R& 2
order 2, degree 2
u = e* siny 3 4 WERT P 7o F 2

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

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

(i) u, =xe*siny, u, =e*sin
x X

(it}) u, =e*siny, u, =e* cosy

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

divr 3 9 29

If7 is any position vector, then the value
of div 7 is

(i) x+y+z

(i) i+j+k

(iii) 3x+3y+3z

fiv) 3

{ Continued )

(3)

@ ool o xydrdy 3 T R 2

(e)
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What is the value of J;lc: OIy2=0 xydxdy?

i ik (i) 1

(iii) 2 (iv) O

MW o, v, w) R @A 9B FFR [ Fom
e €1, €2 HF €3 T TG u, v ¥ w
= TS G T SolCE 9FF (S84,
(B AT FISANIR FIAFS

goldbg 1dog 1 dog,
hy du h, dv h, dw

If ¢(u, v, w) is any scalar point function

and €, € and € are mutually
orthogonal wunit vectors along the
tangents to the coordinate curves u, v
and w respectively, then

voldeg, 1 4dog 1 dog,
h, du h, dv h, dw

in orthogonal curvilinear coordinate is
the

(i) olu, v, w) Fo=1 EfEs

gradient of the function ¢(u, v, w)
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2. oo fuy R Tew fm

(4)

(f) ou, v, w) FATE TS

divergence of the function ¢(u, v, w)
(i) o(u, v, w) Fo=1 Jef

Curl of the function ¢(u, v, w)

(iv) o(u, v, w) TR MBI FACIGI, V2

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

Answer the following questions :

(@)

(b)

(c)

26P/394

s @ |x| e Re wwoem s
leicicl

Show that |x| is continuous but not
differentiable.

IR (Wronskian) 2 e & ww Lal
Foq (ART FSaerer Refy 3Re 2w 391
]q?

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

al B TR IR A e B Wy I,
A=ail-2]+k % B =2ai +aj +4k?
For what value of a8 Z and § are
perpendicular, if A=ai-2j+k and
§=2af+a}+4ﬁ?

( Continued )

2x4=8

(S)

(d) CrYSA @ 9 G AT e TeofT (SIS
IV = AR
fA-dr=[[ VxA-kdR

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

§A-dF =[], VxA kdR
&2/ Or

T ToemE A (ST @ RICAT O ST
3Ifer

1
A=2 § (xdy - yax)

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

1
A =~ § (xdy - ydx
> §.(xdy - yax)

3. TRFAGY FANFI GOR FAMCTOR T & ABCFEAR
et T F 2 Tore a1 SRPeEy ANPIICH! AL

41
2
d_ﬂ +4@ +4y=Jc2
dx? dx
nﬁy=(01=0Wy'=-;-. 2+5=7
26P/394
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(6)

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

2
g—g+4gxg +4y = x2

ify=(0)=0andy’=%.

<1/ Or

MM y=e *cosx, y,=e *sinx W=

Wy iy L d .
F+2a+2y—0, (SC8 3BT (Wronskian)
e S FM1 oG IV Ay, TE y,9 AT

SRETE ANFI0! B T |

If y =e*cosx, y,=e*sinx and

2
ﬂ +2 % +2y =0, then calculate the

dr?
Wronskian determinant. Verify that y; and y,
satisfy the given differential equation.

4. (@) CYST @ OeTo ] SRFAG FNFIOG! GFCaS
[ G301 YW AT

(ax + by) dx + (bx + ly) dy = 0

26P/394

4+3=7

( Continued )

(%)

Show that the following differential
equation is exact and solve it :

(ax + by) dx + (bx + ) dy = O
(b) oG AR ey @37 e ST 1
(xy® +y)dx +2(x%y? + x+y*)dy=0

Solve the given equation by finding the
integrating factor :

(xy® +y)dx+2(x%y? +x+y*)dy =0

5. (@) ¥R SR e cRebs T &2
0=xyzd (-1,1,3) d=1-2j+2k3 f®
Rcaeuce cofRrsfoe s |

What is directional derivative of a scalar?
Find the directional derivative Aof 0= xyz
at (-1, 1, 3) along @ =1 -2 +2k.

511/ Or

- = - - > -
o P (AxB)xC=Ax(BxC), I
- = -
(CxA)xB =0.
Prove (AxB)xC=Ax(BxC), if

(CxA)xB =0

26P/394

1+3=4
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(b)

6. (a)

(b)

26P/394

(8)

3t 7 R @I TR (939 2, (o® (e @
r"?W{‘f(@?l 3

v A Skl
If r is any position vector, then show
- o . .
that r" 7 is irrotational vector.

%<1/ Or
o1 I @ div grad ¢ = V2¢. 3

Prove that div grad ¢ = V2¢

Wm@ﬂmﬁm|ﬂsﬁ).ﬁd§q

T e, 3 I_")=4xzf—y2}+yz£:w S
A9 P, TR GRS ¥ x =0, x=1, y=0,

y=1,2=0, z=1 2+5=7
State Gauss’ divergence theorem.

per ol s
Evaluate f _[ s F -ndS, where

-

F =4xz —y2}+yzle and S is the surface
of the cube bounded by x =0, x = Ly=0,
=1 2=, 2=1.

(EAE IR IR oA Fq ou=X"Y

’

x+y
ve—"Y_ Fom 1 <b qER e
(x+y
T2 | Pizes e sTym Sferear | 4

( Continued )
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(9)

Use the Jacobian to prove that the
X-¥ Ly
x+y (x+1)?>
independent of one another. Find the
relation between them.

are not

functions u =

2« / Or

839 Toe 92N IR (e @

jcz?-d?=jjs($xfr’)-d§

Show by using Stokes’ theorem that

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

7. IR TPER 2 (IR AFR TEITS
b aerEfy Sfensan |

What are curvilinear coordinates? Find the
expression for gradient in spherical polar

coordinates.

8. (a) @ WF R 7@ AR @0 FeR RE@
QA 41 |

Discuss about Dirac delta function with
its definition and properties.

2+5=7
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( 10 )

(b) & (&b FoFR & IR IR ere AR

WWW: 2

[ e®toi-2)at

Evaluate the following using the
properties of Dirac delta function :

[ e™o-2at

9. (a) My s Ro 1

What is Hermitian matrix?

(b) w=re i afibr P @fw sy e

P'AP w@aE Gifhw =W 5
6 -2 2
A=al-2 3 -1
A

Find matrix P of the following matrix
such that P"'AP is diagonal matrix :

g sy 9
=|-2 3 -1
R -1 3

26P/394 ( Continued )

(11)

[/ Or

were fran HGICH! OAsE e ARSI I S
8 -6 2
A=|-6 T ~4
2 -4 3
Reduce the following matrix into a
diagonal matrix :

8 -6 2
=| <6 TN
2 =l

* % %
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