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PART A

Answer all questions. Each question carries 1 mark.

1. Find the value of b for which the equation (xy? + bx?y)dx + (x + y)x?dy = 0 is exact.

2. Solve the differential equation y’' = 1 + y2.

3. Write the Bernoulli’s differential equation.

4. Find the Wronskian of et1* | e#2X

5. Verify that the function y = V2 cosx + 9sinx is a solution of the homogeneous linear
differential equation y"' +y = 0.

6. Solvey'" —4y' +4y =0.

7. Write Bessel’s equation.
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8. Find the singular points of the differential equation 2x2 % - xZ—z +((x—-5)y=0.

9. Form a partial differential equation by eliminating the arbitrary constants from
z =ax + by + a® + b2.
10. Write the general solution of Lagrange’s equation. (1x10=10)

PARTB
Answer any eight questions. Each question carries 2 marks.

11. Prove that u(x,y) = x is an integrating factor of the differential equation

GBxy +y%) + (x2 + xy)y' = 0.
12. Obtain the general solution of the equation 16y"” — 8y’ + 145y = 0.
13. Find the orthogonal trajectories of the family of parabolas y = cx?2.
14. Given that e™*,e3* and e** are all solutions of y""" — 6y” + 5y’ + 12y = 0. Show that

they are linearly independent on the interval —oco < x < oo and write the general solution.

15. Solve the equation x siny dx + (x% + 1)cosy dy = 0.
- onof &2 4 87 _
16. Find the general solution of —% +——= = 0.
17. Show that J,(kx), where k is a constant satisfies the differential equation

LR Ny T
x—=+—+kxy=0.
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Transform the single linear differential equation d—tf -3 d—f + 2x = t? into a system of first

order differential equations.
Write a set of parametric equations of a surface x? + y? + z2 = a?.

Find a differential equation of all spheres of fixed radius having their centres in the xy

plane. (2x8=16)

PART C
Answer any five questions. Each question carries 5 marks.
Solve the initial value problem (x? + 1)% +4xy = x,y(2) = 1.
Solve (x + 2y + 3)dx + (2x + 4y — 1)dy = 0.
Given that y = x is a solution of (x% + 1) 32732] - ij—i + 2y = 0 then find a linearly
independent solution by reducing the order.
d3y d

+ 2 = 2x2 + 4 sinx.

Solve —
dx3 dx

Find a power series solution in powers of x of the differential equation
y'+xy' +y=0.
Show that :—x [x™ [, (x)] = x™],,_1(x).

Find the general integral of x(y —2)p + y(z — x)q = z(x — y). (5x5=125)

PARTD
Answer any two questions. Each question carries 12 marks.
Define an oblique trajectory. Find a family of oblique trajectories that intersect the family

of straight lines y = cx at angle 45°.

2
Find the particular integral of the equation (x? + 1) 2732/ - ZxZ—z + 2y = 6(x? +1)? by
the method of variation of parameters, given that y = x and y = x2 — 1 are linearly

independent solutions of the corresponding homogeneous equation.

Solve the Bessel’s equation of order p.

(i) Find the integral curves of the equation &= W de .
x+z y z+y
(i) Find the general solution of the differential equation x? Z—z + y? 2_321 =x+y)z

(12 x 2 = 24)
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