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e All the pages of your answer script must be numbered serially by hand.

e In the last page of your answer-script, please mention the total number of pages written so
that we can verify it with that of the scanned copy of the script sent by you.

e For an easy scanning of the answer script and also for getting better image, students are
advised to write the answers in single side and they must give a minimum 1 inch margin at
the left side of each paper.

e After the completion of the exam, scan the entire answer script by using Clear Scan: Indy
Mobile App OR any other Scanner device and make a single PDF file (Named as your

College Roll No) and send it to (@ | | N D

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 z-axis. [5]
2 2 dy
2. Solve: p*(2 —3y)* = 4(1 —y), where p = o 5]
T
3. Show that (4z 4+ 3y + 1)dz + (3x + 2y + 1)dy = 0 represents a family of hyperbola. 5]
d? d
4. Solve: Gd—;; + 17% — 14y = sin 3z. [5]
2
d
5. Solve: 2252 — 3,4 4 5y = 2” sin(In z). [5]

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

[7x5=35]

(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]

. Let {X,,} and {Y,} be sequences of real numbers such that lim X,, = X and limY, =Y,

n—o0 n—o0

then show that lim XY, = XY. 5]
n—oo
State the Cauchy’s principle of convergence for series. Use it prove that the series % is
n=1
divergent. [1+4]

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

State Lagrange’s Mean value theorem. Use it to prove that —x <sinz < x
for all > 0. [1+4]

L if (z,y) # (0,0
Prove that the function f(x,y) = { Vatty? (@9) #0.0) , is continuous at (0,0). [5]

0 if (z,y) = (0,0)
2 2
xy% if (ZE, y) 7& (07 0) o2 02
If f(z,y) = oty , then show that -2-£-(0,0 £.(0,0). 5
f( y) { 0 i (x,y) _ (070) axay( ) - ayam( ) [ ]
x3 3 U u 3
If u=tan™! xiz , show that z%% + y‘g—y = sin 2u. [5]

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

Find the oblique asymptotes of the curve y = 22 log (e — 3%) : 5]



