Exercise walk-through

Differential equations = 3.8

eXercise



Exercise walk-through

You must be able to

m separate variables and integrate both sides
m use an initial condition to find the constant

m form and solve a differential equation from a rate description



Exercise walk-through

Method — Separate and solve

d
Solve —y:xy, y=1at x=0.
dx

/1dy:/xdxz>lny:%)<2—|—C:>y:AeXQ/2; y0)=1=A=1, soy:ex2/2.
y



Method — Separate and solve

genéra‘lz family with A - IC - particular solution

\ \ \ — parucuiar. y y&rying A)

initial condition

N y=1latx=0

X

A family of solution curves with one selected by an initial condition



Exercise walk-through

Practice 2.1 = 1 mark

d
Separate the variables for Y _Y (write each side ready to integrate).

dx x



Exercise walk-through

Solution 2.1

| Method: Separate and solve

Worked steps

1 1
—dy=—dx (Bl
y X



Exercise walk-through

Practice 2.2 = 2 marks

d
Solve d—y = 3y, giving the general solution.
Ix



Exercise walk-through

Solution 2.2

| Method: Separate and solve

Worked steps

Iny=3x+c= y=Ae> (Mi/Al.



Exercise walk-through

Exam-style 3.1 = 1 mark

The general solution of Z—i = ky is:
A y=kx+c
B y= A
C y=Axk
D y=1kl+c



Exercise walk-through

Solution 3.1

Method: Separate and solve

A y=kx+c
B y= A" \J
C y=AxX

D y:%kxg—i-c

Worked steps

B. dy = ky gives y = Ae**.
dx



Exercise walk-through

Exam-style 3.2 = 5 marks

d
Solve d—y = 2x(y+ 1), given y =0 when x = 0. Give y explicitly.
X



Exercise walk-through

Solution 3.2

| Method: Separate and solve

Worked steps

/dy—/2xdx Mi); In(y+1) =X +c (ML); y(0) =0 = c=0 (ML)
y+1=¢" Ml;y:exz—l Al).



Exercise walk-through

Exam-style 3.3 = 4 marks

dh
A tank loses water so that the depth h falls at a rate proportional to vh: — = —kv/h.

dt
Initially h = H.
(a) Solve to show vh = vH — Lkt.
(b) Find, in terms of H and k, the time for the tank to empty.
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Solution 3.3

| Method: Separate and solve

Worked steps

(a)/h_l/th:/—kdt Mi); 2vVh= —kt+c (M1, h=Hatt=0=c=2VH
Mi; vVh=vH— ikt (AL

2vH
(b) empty when h:O:OZ\/p—éktit:{ M1)AL).



