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Group - A (Ordinary Differential Equation)
Answer any three questions from Q.1 to Q.5.

[3x5=15]

1. Find the orthogonal trajectories to the family of circles that pass through the origin and have
their centres on x-axis. [5]

2. Solve: p2(2− 3y)2 = 4(1− y), where p =
dy

dx
. [5]

3. Show that (4x+ 3y + 1)dx+ (3x+ 2y + 1)dy = 0 represents a family of hyperbola. [5]

4. Solve: 6
d2y

dx2
+ 17

dy

dx
− 14y = sin 3x. [5]

5. Solve: x2 d
2y

dx2
− 3x

dy

dx
+ 5y = x2 sin(lnx). [5]



Group - B (Calculus)
Answer any seven questions from Q.6 to Q.15.

[7x5=35]

6. (a) Define bounded sequence and give an example of bounded monotonic increasing
sequence. [2]

(b) Prove that every convergent sequence of real numbers is bounded. [3]

7. Let {Xn} and {Yn} be sequences of real numbers such that lim
n→∞

Xn = X and lim
n→∞

Yn = Y,

then show that lim
n→∞

XnYn = XY. [5]

8. State the Cauchy’s principle of convergence for series. Use it prove that the series
∞∑
n=1

1
n
is

divergent. [1+4]

9. If f : I −→ R has derivative at c ∈ I, then show that f is continuous at c. Is the converse
true, justify your answer. [3+2]

10. State Lagrange’s Mean value theorem. Use it to prove that −x 6 sin x 6 x
for all x > 0. [1+4]

11. Prove that the function f(x, y) =

{
xy√
x2+y2

if (x, y) ̸= (0, 0)

0 if (x, y) = (0, 0)
, is continuous at (0, 0). [5]

12. If f(x, y) =

{
xy x2−y2

x2+y2
if (x, y) ̸= (0, 0)

0 if (x, y) = (0, 0)
, then show that ∂2f

∂x∂y
(0, 0) ̸= ∂2f

∂y∂x
(0, 0). [5]

13. If u = tan−1 x3+y3

x+y
, show that x∂u

∂x
+ y ∂u

∂y
= sin 2u. [5]

14. Evaluate
∫∫

x2 dx dy over the region in the first quadrant bounded by the hyperbola xy = 16
and the lines y = x, y = 0 and x = 8. [5]

15. Find the oblique asymptotes of the curve y = 3x
2
log

(
e− 1

3x

)
. [5]


