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The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

" 1. Answer any six questions : = 1x6=6
(5.1) Test whether the given differential equation is an -

~ exact or not?
- 2(y+Defdx+ 2(e* —2y)dy = 0.

(b) Write down the transformation equations for
" " spherical coordinates.
44 Write down the formula for the line element in
curvilinear coordinates. i

(d) Find out vector along a certain direction in terms
of its direction cosines (/, m, n).
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CR)

s
Jgjlt 1S represented that ¥ 3 - 0, where B is a

magnetic induction. What is the cal
s physical significance

\ﬂ{ Define a Dirac delta function and state one of its

key properties.
n;*r'-ou.—rj) fZK
“@ Find the value of | 7.ds where 7 is the position

vector of any point on the closed surface.

\@Yf'ind the integrating factor for differential equation:
£y—+ycotx= 2cosx.
dx
2. Answer any three questions: 3x3=9
N~
t‘\.)m(a) A force vector is F=2i+3j+512, acting at a
F\’(w point. The position vector of this point is
N 4
& 7—57+4j+2k. Calculate the torque acting at

that point.
J)f{lfr"? is solenoidal vector, find the value of n.

(c) Find the value of IBx e

__(6 Evaluate _[26 (2x* =3x—-1)3(x - 3)dx.

(e) UsetheWmnskiandetelminant,checkwhether 5
following functions are linearly independent or no

e* cosx, e*sinx.

S

( 3)
\{Answer any three questions : 5x3=15

(a) Prove that the cylindrical coordinate system is
orthogonal.

(b) Show that the area bounded by a simple closed
curve C is given by +¢,.(xdy - ydx) and also find
the area of a circle is 7r2. 2Y+2%

((yf State Gauss divergence theorem, hence proved
¢ and v,
§S¢V\yd‘ IV¢V (V\V)IV+I V¢V\de where
V is the voluriie enclosed by . 243

that for two scalar functions,

(d) ABCD is a square in the plane. The x, y coordinate
of A4, B, C and D are (0, 0), (a, 0), (a, a),
and (0, @) respectively. Show that the line integral

of a vector F=(2xy+2)i+x°j+ 3xz%k over
ABCDA.

(¢)/Solve the equation y" -2y’ +y =4¢’* +x subject
to the boundary condition y=0,)'=0 at x = 0.
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( 4)
TAIW
fRemt-=
1. @ D 2Te T e 1x6=6

(a) 28 SR TN I (exact) & a1 (e |
2(y+1)e*dx+2(e* —2y)dy =0.

(b) CoIreE FAICER aAfSge wRAdefE @

(c) 9= F= A3 ™G (line element)-¥ curvilinear
FAICF A I

@) @l fffe e o3ae o i PN
(I, m, n) e fAefT 3T

() B <30 B i T @fore Seigei =
W V.5=0 93 (Sl Olesy Iyt I |

(f) <= A (@ T TR/ M8 GR GF G
T C3ey Srew |

@ [ 7.d5 €3 NN T I @G 7T I\
I F-ICAt @ ogw (o3|

L) %+ycotx=2wsx fEpiamfare ANFICR &0
etz wEa® Ao w0

S )

2. @-cta foafb 2ram Tag whe - 3x3=9

(a) 9 e fFarte 93 75 %39 zren
F=2i 3] +5k , TRSRE (O34 7 = 57 +4 ]+ 2k |
@ Refors e anes w fda 3t

(b) W »"F GENECE (537 ZW, OIFE 1 97 T
e st
e
() W facfy Fcan jBx‘;—ZBd:.

(d) 31 et I [}(2x% - 3x - 1)8(x - 3)dk.

(¢) Wronskian determinant 321 I 21 I @
fraferfe Fiemefs talReete @18 R -

e*cosx, e*sinx.

3. @@t feao 2w Teg e 5x3=15

(a) &Y IR T TP ZAIE AAfOD 777 (orthogonal) |
(b) oRNe @, gIM AT IF IFA C T G
CPLE CFaF 1§ (xdy— ydx) @R 2w
A R, G o cwaEE wr 2Y42%

(©) MCTR TSRS @b [{ge w11 @7 @
A I @, T TR FRA, ¢ GR y, @
) $Vy.ds = jVW.(W)dV +[, VoTy dv
TR @A V T S O kG S| 243
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( 6 )

(d) ABCD =t Fwete 3o Bftwd| 4, B, C 9R
D @3 x, y =% WFH (0, 0), (a, 0), (a, a),
G (0, a)| 96 =T
F=Quy+2)i+x*j+3xzk ABCDA 93
Tl STIRE @R W e 3w

@©x =0 Q@ y=0)y=0 AT o ATATF
Y =2y +y=4e* +x TN TR I
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