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The figures in the right-hand margin indicate marks.

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

1.  Answer any five questions: 2x5=10
1)  What do you mean by vector field?
11)  State Gauss’s Divergence theorem.
1i1) Find a unit vector that is perpendicular to
u=(234)and v=(-13,-5).

iv)  Prove that div curl A=0.

—

v) If curlA:aa—f, then show that div B is

independent of .

[Turn over]

vi) Find the degree and order of the differential

3
equation 1+ﬂ "l
d 2

X

d’y )
dx?

vii)) What do you mean by inflection point and

discontinuous function?

viii) Give the statement of existence and uniqueness
theorem for initial value problem in differential

equation.

2. Answer any two questions: 5%x2=10

i)  Solve the differential equation:

d’ d
dxf_ d—i+4y=ezx when y=0 and %:1 for

x=0. Find the unit vector perpendicular to the
surface x>+ y° —z” =11 at the point (4, 2,-3).
3+2

A

i1)  Verify stokes theorem for F=xzi— Vi+x yl:t ,
where S is the surface of the region bounded by
x=0, y=0 and z=0, 2x+y+2z=8, which is not

included in the xz plane. 5
111) a)  What is Dirac Delta function?
1
b)  Provethat §(x*—a’)=—| 8(x+a)+5(x—
) (x a) Za[ (x+a)+8(x a)]
for a>0. 243
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iv) a) If yy=e’cosx and y,=e "sinx then
calculate Wronskian determinant.

b)  Plot the function f(x)=xinx. 2+3

3. Answer any two questions: 10x2=20

1)  Find the Jacobian of the transformation from

rectangular Cartesian co-ordinates (x,y,z) to
spherical polar co-ordinates (r, 6, ¢). Also

evaluate the integral

j”y(xz + 3y + zz) dxdydz

where V is the volume of a sphere with centre

at the origin and radius R. 6+4

11)  Solve the differential equations:

d
a) d—y+xsin2y:x3cosx2y

X
d’y  dy
—+6—+25y=0
b) dx’ dx 4
) d’y 2 & +y=xe sinx 3+3+4
C _— ) =
dx’* dx 4
1ii) a) Show that the function
f(xy)=x"+y"—63(x+y)+12xy is
maximum at v(—7, —7) and minimum at
(3, 3).
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b)

b)

The thermodynamic variables P, V, T are
related f (P, V, T)=0 show that

B >
av ) \ar ),\oP),

If 4 is irrotational, show that AXF s
solenoidal, where 7 is the position vector.
Represent the vector 4 =2yi —zj +3xk in
cylindrical coordinates (p, ¢, z) and find

A, A, A

Evaluate HS 7.nds , where S is a closed

surface. 2+5+3

(4)



