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Week # 9 NFM2106/NFE2105
1. Solve the following ODEs of the form dy/dx = F(x):
dy _ 4.
(a) s 2x4,
dy 3 a3x.
(b) I 2x°> = e
dy .
(c) 23 + cos x = 0 subject to y = 2.5 when x = 71/2;
(d) ! +4—x—3ﬂ subject to y(0) = 1/6
2ex B dx AR L
2. Solve the following ODEs of the form dy/dx = F(y):
dy _ .
(a) E =3 + Zyv

(b) 2% +3y=4%

(c) \/y% — 1 =0 subject to y = 4 when x = 1/3.

3. Solve the following equations by the method of variable separation:

dy 3x*

@ &=y
dy

2 — X

(b) y dX € U

d
(©) = = yly—1)

4. By finding a suitable integrating factor, solve the following inhomogeneous linear ODEs:

dy 2y _ .

(a) —t = 2 cos x;
dy y 4

b —= — = = —

(b) dx x? x?'

(c) dy + (2tanx)y = sinx;
dx y= '
dy 1

d) =2 =

(d) dx Y 1+ ex

(e) (x> + X)% +4x%y = 2;
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dy . _ .
(f)a+ey—e,

d 5
& - =x

dx X

5. Solve the initial-value problems:

2
(a) % = i__'_3 subject to y(0) = 1;
dy 3 : 3
(b) Ix + 3y = e, subject to y(—1) = 2e°.
X

6. Find y = y(x) that satisfies the following ODEs:

(@) y" =3y +2y =0;
(b) y" + 4y =0;

(c) y"+ 5y +6y=0;
(d) y"+y" +2y =0,

where the ‘dash’ stands for the usual derivative with respect to x.

7. Solve the following initial-value problems:
(a) x —3x 4+ 2x = 0, subject to x(0) =1 and x(0) = 0.
(b) X —2x + x = 0, subject to x(0) = 1 and x(0) = 0.
(c) x —4x + 20x = 0, subject to x(7/2) = 0 and X(7/2) =1,
where x = x(t) and the ‘dot’ stands for the usual derivative with respect to t.

d2
8. Show that the general solution of d—g — X2y = 0, where A is real, may be written in
X

terms of hyperbolic functions as
y(x) = G cosh(Ax) + G, sinh(Ax),

where C; and G, are arbitrary real constants.
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ANSWERS:
In all the answers recorded below C, C; and G, are arbitrary real constants.

1(a)y—5x —I—C,(b)y—2x —I—3e +C; (c)y= 25mx—|—3,
x? 1 4x
@y=F+5" ~3
3 1 X 2
_ e2x _ 2. U _ X_ 2032 _
2. (@) y=Ce™ —5i (b) 3[4 =3y[+5 =Ci (c) 3™ =x+5.

’ —1
3, (a)%:x3+C; (b)%:eX+C; (c) ln‘gy (=x+c.
4cosx 4sinx  C

4. = 2 si — -
(@) y sinx + — 2 2

(b) y = —4+ Ce '

(c) y = cos x + Ccos® x; (d) y = e™*[In(1 + &) + C];

x>+ C 2lnx o 1, .

5. (@) InJy +2| =In|x—3[; (b) y = e (x + 3).

6. (a) y = Gie* + Ge*; (b) y = G cos(2x) + Gy sin(2x); (c) y = Gie>* + Ge®;
> :

(d) y = e—x/Z [C1 CcosS (T aF C2 sin
7. (3) y =2et—e?; (b) y = (1 — t)e’; (c) y = %ezt" sin(4t).
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