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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 sit questions : 

GN-4/43 - 500 

Time: Two Hours 

(a) Test whether the given diferential equation is an 
exact or not? 

1x6-6 

2() +1)e'd+ 2(e'-2y)y = 0. 
(b) Write down the transformation equations for 

spherical coordinates. 
fc) Write down the formula for the line element in 

curvilinear coordinates. 

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

P.T.O. 



( 2 ) 
) It is represented that ỹ.B = 0, where B is a 
magnetic inducion. What is the physical significance of this? 

f) Define a Dirac delta function and state one of its 
key properties. 

~g) Find the value of F.ds where F is the position 
vector of any point on the closed surface. 

hy Find the integrating factor for diferential equation: 

dx 
+y cot x=2 cos x. 

2. Answer any three questions: 

A force vector is F = 2i+3j+ Sk, acting at a 
point. The position vector of this point is 
F=5i +4j+ 2k. Calculate the torque acting at 

that point. 

6) If r"F is solenoidal vector, find the value of n. 

(c) Find the value of [Bxd. 

3x3=9 

di? 

Evaluate ,(2r*-3*-1)8(* -3)de. 
(e) Use the Wronskian determinant, check whether the 

following functions are linearly independent or not: 
e cosx, e sin x. 

( 3 ) 
. Answer any three questions : 

(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-y) and also find 
the area of a circle is r. 

5x3=15 

Vis the volume enclosed by S. 

) State Gauss divergence theorem, hence proved 
that for two scalar functions, and y, 

GN-4/43 - 500 

2+2½ 

() ABCD is a square in the plane. The x, y coordinate 
of A, B, C and D are (0, 0), (a, 0), (a, a), 
and (0, a) respectively. Show that the line integral 
of a vector F = (2xy + z')i +xj+3xzk over 
ABCDA. 

Olosd 

2+3 

Solve the equation y"-2y'+ y = 4e +x subject 
to the boundary condition y =0,y= 0 at x = 0. 

P.T.O. 



h) 

( 4 ) 

2(+1)e*d + 2(e*-2y)dy = 0. 

(c) 4eft fRI r (line element)-F curvilinear 

dy 
d 

(4, m, n) tt AR AI 

1x6=6 

-+y cotx =2 cosx fAİLAAR AACA GJ 

( 5 ) 

GN-4/43- 500 

F=2i+3j+ Sk , AA 4RA (OŽA F = 5i + 4j+2k I 

e* cos x, e sin x. 

di? 

C2x'-3x-1)8(r -3)d. 

3x3=9 

(e) Wronskian determinant JEK A PLAİ A 

5x3=15 

2/+2½ 

2+3 

P.T.O. 



(6 ) 
(d) ABCD As ft sfcaI A, B, C R 

D 4t x, y 15 CA (0, 0), (a, 0), (a, a), 
qR (0, a) | qefo ( 

F=(2xy + zi +x*j+ 3xz ABCDA 4T 

(e) x = 0 4 y=0,y' =0 Aİ6 tt 

y-2y'+y= 4e" +x Afo AAA At I 
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