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AS1405: Ordinary Differential Equations and Laplace Transforms Time: 2 hours  Max. Marks: 30

Instructions to students:

1. Do not write anything other than your roll number on the question paper.
2. Specify, if you find any ambiguity in the questions. Justify and solve the question after removing that
ambiguity.
3. Answer correctly to four decimal places in case of no specific mention of the requirement.
4. Mention the formula for each method you use to solve the problem.
Q.1. Find the Laplace transforms of the following functions. 8.0

a) cos?(3t) — sin?(3t) (C03)
b) 4sin(at + b)
c) 4t3e™%
d) 2e*(cos 3t — sin 3t)

Q.2. Use the Laplace transform of the second derivative to derive the following 4.0
transform. (CO3)
L{sinat} = 1

. —1 [ 5s%+8s-1

Q3. Find[ {(s+3)(sz+1)}' ( g O%)

Q.4. Use Laplace transform to solve the differential equation: 7.0
Y _ 3% _ g given that when x = 0,y = 0 and 2% = 0 (€01 3)
Tz 7. given that when x = ,y=0an il

Q.5. Given the initial value problem defined by 70

(Co1)

dy_1 2 _ —
i + y? given that when x = 0,y = 0.

Find the values of y for x = 0.2 using the Euler, the modified Euler, and the fourth
order Runge-Kutta methods. Find the differences in the results from these
methods.
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