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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt five questions in all.

1. (a) By calculating the Wronskian of the functions e*, xe* and e™, check whether
the functions are linearly dependent or independent. 4)

(b) Solve the inexact equation

(y*+2y)dx + (xy? + 2y* —4x)dy = 0 ®)
(c) Solve the differential equation

d’y

(—i;z——y=e"cosx 6)

2. (a) Solve the differential equation

d’y ,dy o
—2_ 42 +4y=e" +sin3x 8
o Y (3)

(b) Solve the differential equation using method of undetermined coefficients

2

d
£1—%+—y=x2+2x+4 (N
dx” dx

PT.O.
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(®)

(b)

(d)

(e)

2
Solve the differential equation
2
d—f Yo
dx dx
given y(0) = 0 and y'(0) = 1. (8)

Solve the differential equation using method of variation of parameters

2
%+a2y = cosec ax (7)
Find
dfgav v
dt| ~dt dt?

where {; is a function of t.

Find the Jacobian J(MJ of the transformation

u,v,w

u=x2+y2+zz,v=x2—y2—22andw=x2+y2—zz.
If V=w x T, find whether ¥ is irrotational or not, where, w is a constant
vector and ?=xi+yj+zk-
. > I
Find Vv x (f(r)?), where T =xi + yj+ zk .

Find the directional derivative of a scalar function ¢ = 2xz — y? at the point

(1,3,2) in the direction of xzi + yzj + xyk . (3x5=15)
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5. (a)
(®)
(©)

6. (a)
(b)

7. (a)

3

Prove that

(g xa).(;: x13) +(a x;:).(ﬁ xsj +(x xg)(e xﬁ) ~0 )
Evaluate

o)
r

where 2 = x? + y? + 22, (%)
Evaluate

I= SEC (3x —8y*)dx + (4y —6xy)dy

where C is the boundary of the region bounded by x = 0, y = 0 and
xty=1. (5)

Verify Stoke’s theorem when

F= (2xy - xz)f —(x2 —yz)j

where C is the boundary of the region enclosed by y2=x and x2 =y.

(10)
Using Gauss Divergence theorem, prove that
_[” VxFdV = _[Idgxﬁ
A% S
where V is the volume enclosed by surface S. %)

Derive an expression of curl of a vector field in orthogonal curvilinear
coordinates. Express it in spherical coordinates. (6)

PTO.
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(b) Evaluate jﬂv(yz +zz)dV , where V is the volume bounded by the cylinder

x? + y2 = a? and the planes z = 0 and z = h. (6)

(c) Define the Dirac Delta function and establish

[T8(x)8(x)ax = -£(0) 3)

(1800)
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