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Candidates are required to give their answers in their
own words as far as practicable.

GROUP-A
1.  Answer any five questions : 2x5=10

a)  Evaluate tim ==
x-0 X

b) State the Qrdei' and degree of the differential
- equation
2 :
—3—;; +5 (%)3= 3cos(x)
¢) Check whether the three vectors
i,i+J,1+]+ k are linearly independent.
d) Check whether dw=2xydx+x%dy is an exact
differential.

¢) Find V(V.A) where 4 =

< b
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Find the eigen values of the matrix

_(cos@ —sinf
i sin @ coso)

9 Provethat | f(I8G-a)dx=f(a)
h)  Using Gauss’ divergence theorem, show that
j j J' (¢v2w-wv3¢)dr/ =@(¢€’7w—-w§¢).d§ |
vV - s
where ¢(x, y, z) and y(x, y, z) are two scalar
functions and and the surface integral is over
the surface S enclosing the volume V.
GROUP-B
2. Answer any two questions : : 5x2=10
a) Sketch the function e* e * ¥ for
—1 < x < 1.. Explain whether the function e~ lxl
is differentiable at x = 0
b)  Solve the equation
y ¥6y'+8y=0
: Subject to the condition y=1,y'=0 at x = 0
’ Iz 2
where y E%andy E-Z;-’z—' .

‘¢) Considering two position vectors in three
dimensions, show that their scalar product
remains invariant under the rotation of co-
ordinate system about z-axis. -
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-d)  Consider the vector field F=-5f+ sin@ sin 68,
Calculate curl F.

GROUP-C
Answer any two questions : 10x2=20
3. a) Find the eigen values and eigen vectors of the
matrix
10 0
0: 91
8-4..1

b)  Suppose that the temperature 7" at any point
} (x, y, z) is given by -
T(x,y,2) =x* -y +yz + 373.
In which direction is the temperature increasing
most rapidly at (-1, 2, 3)? What is the maximum
rate of change of temperature at that point?

c) If S is any closed surface enclosing a volume V

and 4 = axi + byj + czk , show that

Hids = (a+b+c)V . 3+(1+3)+3
S % =
4. a) Prove. that 6.,(¢17)=(I7¢).I7+¢(V><I7) for a

scalar field ¢(x,y,z) and a vector field
V(xy,2).
Now take 7/ to be a non-zero constant vector

field C and use Stoke’s theorem to prove that,
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b)

o =[[&Vo

where the closed curve C is the boundary of the
surface S. ; '
Find the values of A,u,v so that the vector

F= (x+ly+4z)'f+(2x—3y+,uz)j’+(vx—y+22)12 is

conservative. Find also the scalar function

q')(x, ¥, z) such that F = vgb . (3+3)+4

3 a)
| b).
6. a)
b)
c) ‘
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Solve sin x % + y cos x = 2sin‘x cosx
Find the Jacobian of the transformation
x=5v+5w?, y=3w+3u? , z=2u+2v? 5+5

- Show that the infinitesimal volume element in

Spherical Polar Coordinate system (r,0,9) is
r2sin Odrd@dg.
Verify the  divergence theorem for

A = 4xzi + y2] + yzk and a cube bounded by

the planes
x=0x=1y=0y=1z=0andz=1
Prove that (_f)u@v.df = —(j)v@u.cb? : 4+4+2

(4)-




