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Section B

Answer any SIX questions (6× 5 = 30 Marks)

1. Solve: x”(t) + k sinx(t) = 0; where k is a constant with initial conditions
x(0) = π/6 and x′(0) = 0.

2. If Pn is a Legendre polynomial, then prove that
1∫

−1

p2n(t)dt =
2

2n+ 1
.

3. Solve: x′1 = 5x1 - 2x2; x′2 = 2x1 + x2.

4. Determine eAt when A =

(
1 2
4 3

)
.

5. Solve: IVP x′ = x2; x(0) = 1.
6. Solve: z(xp− yq) = y2 - x2.
7. Use Jacobi’s method to solve p2x + q2y = z.
8. If u = f(x+ iy) + g(x− iy), where f and g are arbitrary functions,

show that ∂2u
∂x2 +

∂2u
∂y2 = 0

Section C

I - Answer any TWO questions (2× 10 = 20 Marks)

9. Determine the fundamental matrix φ(t) for x′ = A(t)x where A =

(
3 −2
−2 3

)
.

10. State and prove Picard’s Theorem.
11. Find the characteristics of the equation pq = z and determine the integral surface

which passes through the parabola x = 0, y2 = z.
12. Reduce the equation (n − 1)2 ∂2z

∂x2 − y2n ∂2z
∂y2 = ny2n−1 ∂z

∂y to canonical form and
find its general solution.
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II - Compulsory question (1× 10 = 10 Marks)

13. Derive the Bessel function of order p,

Jp(t) =
∞∑
k=0

(−1)k

k!Γ(p+ k + 1)

(
t

2

)p+2k

; t > 0.
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