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. dy _ 2 v(0) = 1 exists.
(n) Find the interval of x, where the solution Of&; =ty ,y(0)

. _d_ —)2 i
(o) Find i (r +f2 !

. 5)(4:2
2. Answer any four questions from the following: 0
(a) Apply the method of variation of parameters to solve the differential equation:
d%y 5
FEE 24 y = secx tanx.
(b) Find the general solution of the following differential equation
5

—y- + 4y = 12x% — 16 cos 2x
(c) Solve the differential equation - E—- = = = SHEYES (x — 2)e*, by the method of undetermined
5

coefficients.
= 3,y'(0) = 1. Does the

% + 2y = 6, subject to the conditions y(0)
3+1+1=5

2RV
(d) Solve x = 2 =
problem have unique solution? Justify your answer.

(e) Show that (@ x l—;) XC#adx (B X ¢), unless b is parallel to (@ X €) or @ and C are collinear
3+2=5

Prove that the continuity of f(x,y) in the neighbourhood of the origin is not enough to

®

guarantee the uniqueness of the solution of the initial value problem:

2 = fx,y) =+/lyl, y(0) = 0.

3. Answer any two questions from the following: 10x2=20

(i) Show that a linear homogeneous differential equation of order n cannot have more than

(a)

n linearly independent solutions.
If f is a differentiable function over R and satisfies the equation f(x + y) = f(x)f (y),

then show that either f(x) = 0 or f(x) = e**, where a is a constant. 545=10

(i)

(b) (i) Solve the following system of equations:

dx
d——x+3y

E=3x+y

(i) Solve the equation 2x2 y +4y = (—) +2xy— after making it

homogeneous, by substituting y = z2. 5+(3+2)=10

(c) @) Find the power series solution of the differential equation:

dx2+x 2+ (x? +2)y = 0 about x = 0.

(i1) For any three vectors d, b and & show that @ X (E X &’) =ias E)I; = (5 . B)E 5+5=10
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