COMPLEX NUMBERS AND DIFFERENTIAL EQUATIONS

PROBLEM SET 2

Julia Yeomans

1. Explain carefully:

(i) what is meant by the order of a differential equation,

(ii) the difference between independent and dependent variables in a differential equation,
(iii) the difference between an ordinary and a partial differential equation,

(iv) when a differential equation is linear, and why this is important.

(v) Are the following differential equations linear or non-linear?

(

. 2
D) 9H 4k = f(x)

(i) 4% +2y (%) =sinz
(iii) % + % =yx

2. Solve the following differential equations using the method stated:
(a) separable

(i) %:ff;z, y=0atx=0

. 2
(i) =T

(b) “almost” separable

d
o =22z +y)
(¢) homogeneous

ody _ zy+y?
dx z?

(d) homogeneous but for constant
dy

dy _ z+y—1
de =~ z—y—2

e) integrating factor
i %4—%:3, y=0atz=0

(
(i)
(ii) %f + xcost =sin2t
(f) Bernoulli

2
3

d
@ ty=my



3. Solve the following 1st order differential equations

(vi) % =cos(z+t), x=Tatt=0

.. d _
(vii) d—z = xfyil

(viii) %:cos2y—:ccoty, r=3 aty=73

4. The equation

d
el +ky =1y"sinz,
dx
where k and n are constants, is linear and homogeneous for n = 1. State a property of the
solutions to this equation for n = 1 that is not true for n # 1.

n

Solve the equation for n # 1 by making the substitution z = y*~".

5. Solve the ordinary differential equation

dy (3% 4+ 22y + y?)sinz — (62 + 2y) cos

dx (2x 4+ 2y) cosz

(Hint: look for a function f(z,y) whose differential df gives the o.d.e.)



Answers

2. (a) () ev=1-35n(1+2?)
(i) 22%24+1=C(t? —1)?

bR ) ()
© 0 y=% : :

(i) z =2(sint — 1) + Ce~sint
(f) y%:x_3+06_§

3. (i) y=—(2%/24C)
(i) 2In(5y—8)=iln(z/(z+3))+C
(iii) x=C1 —22/y?)

(IV) lnx = 1fy/x + C

(v)  y=3;5(z32% - 22+ Iz +C)
(vi) tanl(z+t)=1+¢

(vii) z-—y+1=.2(x+0)

1
2siny

(Vlll) xr = %Cot y(3 -9 C082 y) +

LoyTn=Cety ((11;?2)) {asinz —cosz}; a=k(1—-n)

5. (31'2 + 22y + y2) cosz — C



