Assignment Sheet 2
MA2020 Differential Equations (July -

November 2012)

1. Find the general (or unique) solution of the following system of equations

(a) % = —3y1 + 4y % = —2y1 + 3y2

(b) %4 =2y, —y, W2 — 3y, + 6y, and y1(0) = 2, 12(0) = —10
() W=y —2y, 22 =4y +5y,

(d) % =5y + 4dys e = —y1 + s

(e) %1 = 3y1 + 4dyo % =2y, +y2 and y1(0) = 1, y2(0) =2
(f) % =Ty, + 6y, W2 = 291 + 6y

(g) %W = —dy, — We — gy — 2y,

(h) % = 5y, + 2y, + 52 B2 — By, + dyo + 17

2. Find the power series solutions of the following second order linear equations

= 0 about g =0
= 0y(0)=4, ¥y (0)=6

+(x2+1)

(c) z dwg + x Y +y = 0about zp =1
(d) 22Z8 +32% —y = 0 about o = 1
o) 2Ly 4 W oy — 0, y(1) =2, y(1)=4

f) 4Ly _4d Ly — 0, y(2)=0, y(2) =1

3. Find two linearly independent solutions of
(1 x2)d2y 22 1)y = 0
JR— —_ x_
dz? dx
about zy = 0, where n is a constant.

4. Find a polynomial approximation of the fourth degree to the solution of the
following initial value problems

(a) (1+22)5% — % 4y = 0, y(0)=0, y(0)=1
(b) 242 4 (1+a)y = 0, y(0)=—1, y(0)=0
() T4+ % 42y = 0, y(1) =2, y<1> 4

(d) 428 4% 1y = 0, y(2)=0, ¥'(2) =



