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Group - A

Answer question number 1 and any 2 questions from question numbers 2 to 4. [15]

1. Find the translation by which the linear terms of the equation x2−2y2−3z2−2x+4y−6z+3 = 0
vanish. [3]

2. How many tangent planes may be drawn to the sphere x2 + (y − 1)2 + (z − 2)2 = 1 through
the line x− 1 = 0 = y + z + 1. If there be any, find such plane or planes. [6]

3. The section of the enveloping cone of the ellipsoid x2

a2
+ y2

b2
+ z2

c2
= 1 by the plane y = 0 is a

parabola. Find the locus of the vertex of the cone. [6]

4. Reduce the equation 3x2 − y2 − z2 + 6yz − 6x + 6y − 2z − 2 = 0 to its canonical form and
determine its nature. [6]

Group B



Answer any 3 questions out of 5 questions in this group. [15]

5. Let (a, b) ∈ R2. For a fixed δ > 0 the l1 and l2 neighborhoods of (a, b) are defined respectively
as

Uδ = {(x, y) ∈ R2||x− a|+ |y − b| < δ} and

Vδ = {(x, y) ∈ R2|
√

(x− a)2 + (y − b)2 < δ}
Show that for each fixed δ > 0, there exists γ and λ, both positive real numbers, such that
Uγ ⊆ Vδ ⊆ Uλ. [5]

6. Let f(x, y) =


x3 sin

(
1
x

)
+ y2 sin

(
1
y

)
, xy 6= 0

x3 sin
(
1
x

)
, x 6= 0, y = 0

y2 sin
(

1
y

)
, x = 0, y 6= 0

0 , otherwise.

(a) Are fx and fy continuous at (0,0) ? [3]

(b) Check the equality of fxy(0, 0) and fyx(0, 0), if they exist. [2]

7. Let f(x, y) =

{
xy

x2+y2
, (x, y) 6= (0, 0)

0 , otherwise.

(a) Show that f(x, k) and f(h, y) are continuous for each fixed h and k. [4]

(b) Check the continuity of f at (0,0). [1]

8. (a) Find the tangent plane to the surface 2x2z2 − 3xy + 4x = 7 at the point (-1,3,1). [3]

(b) Let f : R3 → R and
−→
F : R3 → R3 have continuous first order partial derivatives

everywhere. Show that [2]

curl(f
−→
F ) = grad(f)×

−→
F + fcurl(

−→
F )

9. Let f : R2 → R be such that both the following limits exist for (a, b) ∈ R2.

lim
(x,y)→(a,b)

f(x, y) and lim
x→a

lim
y→b

f(x, y)

Will these two limits be equal? Justify. (No marks will be awarded without justification) [5]

Group - C

Answer any 2 questions from question numbers 10 to 12. [20]

10. (a) Solve: (x− 3) d
2y
dx2
− (4x− 9) dy

dx
+ 3(x− 2)y = 0. [5]

(b) Solve the following system of simultaneous equations: [5]

4
dx

dt
+ 9

dy

dt
+ 2x+ 31y = ex

3
dx

dt
+ 7

dy

dt
+ x+ 24y = 3.

11. (a) Solve: d2y
dx2

+ 2
x
dy
dx

+ 1
x4
y = 2x2+1

x6
. [5]

(b) Find the eigen-values and the corresponding eigen-functions of the boundary value prob-
lem y′′ + λy = 0, y(0) + πy′(0) = 0, y(π) = 0. [5]

12. (a) Find the power series solution near x = 0 of the equation d2y
dx2

+ x dy
dx

+ x2y = 0. [5]

(b) Solve: dx
x3+3xy2

= dy
y3+3x2y

= dz
2z(x2+y2)

. [5]


