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1. (A) Jse two different methods to solve y' = f(::), 9(0) = ¢"(0) = 0, where f isa continuous
function. 10%

(B) Determine the interval of z for which the solution of the following equation is defined :

A(1 + ) dz+ 2ydy=0, y(0)=1. 10%

2. Solve the following three equations:

(A) g:‘;:!{ -2 g:g = b, where = is a positive integer; 10%
(B) lzy" + 2y —y=0; o
(C) /'—y=26z-2), ¥0)=y(0)=0, where § is the Dirac S~function. 10%

3. (A) Let "u and v be real linearly independent solutions of a(z)y' + b(z)y + c(z)y=0, where
3, b and c are real functions. Show that y, = u+ iv and Y, = u—iv (ie. Y isthe
-omplex conjugate of y,) are complex solutions. Also show that the general complex solution

s y= ¢y + &y, where ¢ and ¢ are arbitrary complex numbers. 10%

(B) Show that y= zi*i satisfies 2?y' —zy' + 2y = 0. What are real solutions of the equation 7 10%

4. (A) Let A bean n by n constant matrix. Show that the general solution of the differential

equation —‘%—S—L = Az(l) is given by () = (exp(tA))c, where ¢ is an arbitrary constant

vector. The unique solution of the differential equation which also satisfies the initial condition

;(to) = ;o is given by () = (exp((¢— to)A));o. ' 10%
(B) Sol m—‘ﬁ Y1 a0 [—1] 10%
olve = z, 2(0) = .
3 2 7

5. Finc the steady—state solution to the equation % + 2%+ 27=2 cos(3t). Also estimate the earliest
tim: beyond which the transient solution remains less than 0.01, if we are given the initial

con litions. 2(0) = 1, %(0) = 0. 10%




